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Preface

Many elementary, middle, and high schools sponsor a Science and Engineering Fair during the
school year. The purpose is to promote an understanding of the scientific and engineering methods
among students and also to give the students practical experience in using these methods. But
often the burden of promoting the fair falls upon science teachers who have to add the organiza-
tional activities for the fair to their normal teaching load.

This manual is intended to assist in the Science Fair process by providing information about how
to create a team of volunteers to manage the organizational activities. Although published
materials about Science Fairs are abundant, nearly all of the materials focus on how to develop and
complete a Science Fair project. In general, these documents are aimed at science teachers and
students and describe how to select a project, apply the scientific or engineering method, and create
a display and report. A few publications address how to conduct the Science Fair itself, including
organizing the judging, determining techniques for scoring projects, and establishing rules about
project displays.

Virtually no published material exists that describes how a school can develop internal support for
its Science Fair based on parent and community involvement. This manual is intended to fill that
gap for those schools that want to build a productive and successful Science Fair program.

The manual describes the Science Fair Self-Help Program, which was developed by Sandia
National Laboratories, and explains how to implement such a program at your school. The
materials are based on a pilot Self-Help Program developed by Sandia at three middle schools in
Albuquerque, NM, during school year 1991-92 (Menicucci, 1992). The principal objective of the
program is to help schools create a team of parent and community volunteers that will work in
concert with the school's science teachers to assist and manage all areas of the Science Fair. In this
manual, this support team is referred to as the Science Fair Volunteer Support Committee
(SFVSC). With the bulk of the organizational and specialized activities managed by this team,
science teachers can concentrate on their primary job -- teaching.

Please note that the schools in the pilot program are located within a region that is affiliated with
the International Science and Engineering Fair (ISEF) and operate in accordance with the
guidelines and structure provided by the ISEF. Much of the material in this manual has been
reprinted from the Official Rules, Judging Guide, and Fair Director Guide of the ISEF with
the generous permission of Science Service, Inc., founders and administrators of the ISEF. Science
fairs affiliated with the ISEF closely adhere to these guidelines, which allow students and
educators to simulate a professional research experience, while ensuring the protection of
participants. Science Service encourages the use of their established criteria as a model for any
science fair organizer.

Science Service, Inc., also participated in the field testing of this manual and companion videotape.
They distributed 50 copies to various schools around the country, consolidated review comments,
and forwarded the comments to Sandia National Laboratories for inclusion in this final version of
the manual.

Finally, the authors wish to express their appreciation for the support and encouragement of the
U.S. Department of Energy (DOE), which sponsored this project.
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I, This manual is intended to act as a working guide for setting up a Science
Fair Volunteer Support Committee at your school. The Science Fair

What This Volunt.,er Support Committee, or SFVSC, is the key component of the
Science Fair Self-Help Program, which was developed by Sandia National

Manual Is and Laboratories and is designed to support a school's science activities. The
SFVSC is a team of parents and community volunteers who work in

How to Use It co._rt with a school's teaching staff to assist and manage all areas of a
school Science and Engineering Fair. The main advantage of creating such
a committee is that it frees the science teachers from the organizational

aspects of the fair and lets them concentrate on their job of teaching
science.

This manual is based on information gained through a Self-Help Develop-
ment pilot program that was developed by Sandia National Laboratories
d u ring the 1991-92 school year a t three Albuquerque, NM, middle schools.
The manual describes the techniques that were successful in the pilot
program and discusses how these techniques might be implemented in
other schools. This manual also discusses problems that may be encoun-
tered, including suggestions for how they might be resolved.

This manual contains information on the following topics:

• Why Implement a Self-Help Program?
• What Does an SFVSC Do?

" • Where Does an SFVSC Work Best?

• How To Develop an SFVSC
• Suggested Organizational Activities, including

- Organizing and Conducting the Fair
- Organizing Judging Activities
- Organizing Mentoring Program
- Soliciting Contributions

• Suggested Workshops and Meetings, including
- Promotional Meeting
- Parent/Student Orientation Workshop
- Teachers' ln-ServiceTraining
- Pre-Fair Mentoring
- Mentoring Hotline
- Fundamentals of Judging
- Post-Fair Mentoring

The appendices to this manual contain materials that can be copied and
used by the SFVSC for its activities. These materials include items such as
SFVSC organizational guides, handouts for workshops, judging guides,
and information about the mentoring process.



"Why Iml_!ement a Self-He!p Program?

2. The main reason for implementing a Self-Help Program is to free the
science teaching staff from the organizational details of a school's.ITIL __ T__I ,J.

why xmpemen Science and Engineering Fair and let them concentrate on their

o u['a.x J[[,J¢:!e1¢' ¢1e1"_ primary job -- teaching. Currently many schools depend on thea science teachers for all aspects of the Science Fair including plan-

"" b j"°pFOccPam¢_ ning the fair, helping students prepare their projects, soliciting andqualifying judges, and attending to all of the details in organizing and
conducting the fair. As might be expected, many science teachers are
discouraged. Not only does the Science Fair bring extra work, most
of which must be performed after school hours and without additional
compensation, but some of the tasks require specialized background
and/or training that they often lack. For example, the procedures for
soliciting, qualifying, and organizing judges demand special knowl-
edge about judging criteria, techniques, and organizational theory.

Teachers aren't the only group dismayed by the current situation. Parents
can also become discouraged with the Science Fair process. Many parents,
even those with scientific backgrounds, do not understand the Science Fair
process. They are confused by or unaware of the schedule of events, the
fair's rules and regulations, the selection of topics for projects, the judging
criteria, and the educational value of the experience.

When both teachers and parents are discouraged, students also have
idifficulty in developing the motivation and enthusiasm to create inn¢;va-
tire and competitive projects. Diminished motivation on the part of the

, students leads todisinterest, which in turn can sharply red uce participation
in a Science Fair or even kill it.

Creating an SFVSC, which is the key component of the Science Fair Self-
Help Program, is apositive step toward resolving these problems. TheSelf-
Help Program is based on the concept that schools can benefit from the
involvement of parents and community volunteers. These benefits are well
documented in the educational research community.

The principal objective of the Self-Help Program is to help schools organize
parent and community volunteers into a team that will work in concert
with the school's science teachers to assist and manage all areas of the fair.
The Self-Help Program was pilot tested in three middle schools in Albu-
querque, NM, during the 1991-92school year (Menicucci, 1992).The results
of the pilot testing suggest that the program is effective in creating a Science
Fair support structure for schools based on parental and community
involvement. Some of the most important findings from the pilot program
are outlined below.

1. In all three pilot schools, the Self-Help Program aided the school
community in creating an SFVSC consisting of teachers, parents, and
community volunteers to assist and manage all aspects of the fair.
Near the end of the year, all the parents, students, and teachers who
were involved in the Science Fair were surveyed concerning the
effectiveness of the SFVSC. The maiority of the respondents indicated
that the Self-Help Program was effective and that the SFVSC'sefforts
were recognized and appreciated.



Why Implement a Self-Help Program?

2. An important feature of the Self-Help Program is its flexibility, which
encourages each school to tailor its Science Fair support activities to
meet itsspecific community needs. All of the pilot schools suceessfully
designed unique support programs to meet their needs.

3. One purpose of the Self-Help Program is to promote the devel-
opment of a sustainable Science Fair support activity within the
schools. The early indications are that this is occurring in the
pilot schools. Each pilot school has plans to expand and enhance
its SFVSC in the upcoming years. At present, each school's
SFVSC is identifying its successes, assessing the remaining
problem areas and developing solutions, and planning next
year's activities.

4. Support from the administration, teachers, parents, and com-
munity was excellent in each pilot school. The responsiveness
and enthusiasm of the community volunteers, particularly
retirees, were especially noteworthy.



What Does an SFVSC Do?

3,. The Self-Help Program is a means to involve parents and community
volunteers in the organizational aspects of a Science Fair. The Science Fair

What Does a Volunteer Support Committee (SFVSC) is the key component of the Self-
Help Program and is comprised of at least three subcommittees, each of

Science Fair which is responsible for an important aspect of the Science Fair process.

Volunteer The three committees are Logistics, Judging, and Mentoring. Additionalsubcommittees can be created to address specific problem areas. In

•unnort general, the SFVSC is encouraged to formalize its operation by electing
officers and committee chairs, keeping minutes of meetings, and maintain-

Committee Do? ing financial records.

Logistics The Logistics subcommittee has the broadest charter and is the least
specialized. This committee handles all of the organizational activities

Subcommittee needed to organize and run the fair. Examples of these activities include
securing a location for the fair, selecting and ordering prizes and awards,
publishing and distributing information about the fair, organizing and
conducting educational workshops for parents and students, soliciting and
thanking volunteers, and managing refreshments for volunteers. The
Logistics subcommittee also provides support to other committees as
needed, for example, handling mailings to prospective judges. One of the
subcommittee's most important functions is to act as an interface between
the SFVSC and the school, particularly the administration and the school's
science teachers.

Judging The Judging subcommittee specializes in the judging, and its main respon-
sibilities include identifying, soliciting, and training judges, as well as

Subcommittee organizing and conducting the judging process. Managing the judging

process includes assigning judges to projects, collecting and summarizing
scores, and selecting fair winners.

Mentorin The mentoring activities are handled by a third subcommittee. The word
mentor comes from a Greek myth and historically denotes a trusted guide

Subcommittee and counselor for a younger member of society. The Mentoring
subcommittee's purpose, therefore, is to guide and assist the Science Fair
students in conducting their experiments, drawing conclusions, and pre-
paring their displays. Mentoring may involve one-on-one tutoring be-
tween a student and a technical professional, or it may occur through
workshops in which technical guidance is provided in a group setting.

SFVSC The three principal subcommittees within the SFVSC offer a variety of
opportunities for parents and volunteers with different skills and talents.

Members Individuals with little or no technical background can serve on the Logis-
tics committee, which is often in need of personnel for its large variety of

organizational tasks. Those with technical skills can serve on the Judging
and / or Mentoring subcommittees.



Where.Does an SFVSC Work Best?

4. An SFVSC will be effective in school settings that exhibit three basic
characteristics:

Where Does an
1. The school must be struggling with the Science Fair process. This means

S_SC_ Work that the school must show an interest in the Science Fair, but have

demonstrated difficulties in achieving success. Success is defined
Best? qualitatively as the students, parents, and teachers enjoying the experi-

ence. More quantitatively, success is defined as a reasonable number of
students successfully proceeding to higher level fairs, like the regional
and state fairs, and consistently scoring well and winning some awards.

2. The school community must recognize that a problem exists with the

Science Fair process and show a desire for developing a solution based
on its own resources and tailored to its own needs. This means that the

school community must want to solve its own problems with its own
resources. This is not meant to imply that some external help is not
welcome. But any help that is provided, such as that derived from the
Self-Help Program, would be considered an initial and temporary step
to assist the school community in developing its own permanent
Science Fair support structure.

3. The school must have demonstrated that the administration and teach-

ing staff support the Science Fair. This means that the principal and the
key science teachers must believe, at least philosophically, in the value
of parental and community involvement in the school. They must be
willing to accept parents and community volunteers as partners in the
process of developing a Science Fair support system in the school.



v

How to Develop an SFVSC

5, There are six basic steps to developing an SFVSC:

How to Develop
an SFVSC

Step 1: The core group can originate with the school's staff or interested
parents. When school staff are trying to develop an SFVSC, often the

Develop a principal and the science teachers are the first members. In this

Core Group case, they should recruit at least one to two parents to form a core
group of three to four members dedicated to organizing the SFVSC.

Sometimes parents initiate the activity by forming a core group of
interested individuals. Since the involvement of the teachers is very
important and the approval of the administration is essential, the
core group of parents should contact the key science teachers and
administration officials as soon as possible to secure approval for
the committee and to establish a mode of operation.

Step 2: A fundamental step in developing a productive SFVSC is knowing
about the Self-Help Program. Eachmember of the core group should

Understand the read about and understand the ideas behind the self-help process.
Science Fair Self- For example, members should read Chapters 1 through 4 of this

manual. Menicucci (1992) provides additional details about how
Help Process the Self-Help Program was implemented at three pilot schools. New

members to the group should be provided with copies of these
materials so that they have access to the same information.

Step 3: .The core group should begin recruiting both parents and community

Recruit Volunteers volunteers to serve on the committee.

Recruiting Parents
One way to recruit parents is to advertise. Appendix A contains
suggestions for how to word advertisements that can be placed in the
school's newsletter or sent home to parents.

Another method of recruiting parents is to use a database that
contains names of parents. Often the principal or the school's PTO
maintains such a database,including parents' skills and the areas for
which they wish to volunteer. If such a database exists, it is a useful
way to identify parent volunteers to serve on the SFVSC. For
example, parents with technical backgrounds can be called to work
on the Judging and Mentoring subcommittees.

For those schools that do not have such a database, Appendix B
contains a sample of the type of information such a system tracks and
an explanation about how to create such a system on the Apple computer.

6



•How to Develo :_ an S,F_/SC TM

Recruiting Community Volunteers
Community volunteers should also be recruited to help the committee.
Retired professionals are very good sources of talent. For example, retired
business people can help organize the SFVSC, while retired technical
professionals, like engineers and scientists, can help judge and mentor.
Sources for community volunteers are civic organizations that support
education, such as the Lions, Civitan, and Kiwanis clubs. The local

chamber of commerce may be able to provide additional sources.

Another resource is the professional business community, espe-
cially those whose business involves science and engineering. The
businesses can be identified in the telephone directory's Yellow
Pages under headings such as "Scientific Research," and Develop-
ment," or "Engineering." The businesses can be contacted directly.
Larger business often identify a particular individual who manages
community relations and volunteer activities. In this case, talk to
this person directly. For smaller businesses, you can speak directly
to the president or one of the top managers. It is important to note
that many of these businesses may also be a source of financial
contributions for the school Science Fair (see "Soliciting Contribu-
tions" under "SFVSC General Organizational Tasks").

Although there is no limit to the size of the SFVSC, the optimal
number of members ranges from about 10 to 20 (excluding those
volunteers who serve only as judges and mentors). However, as a
general rule, the larger the committee, the more formally it should
be organized and run.

Step 4: After recruiting is underway and volunteers have been identified for
the key areas of responsibilities, the core group should organize a

Hold a Kick-Off meeting to formally introduce the self-help concept to the school

Meeting community and to initiate the SFVSC's activities. The principal,
interested teachers, parents and community volunteers should be
invited. Appendix C contains a sample presentation describing the
Self-Help Program. This presentation, or parts of it, can be used to
present the self-help concept to the attendees at this meeting.

At this meeting, the following officers should be elected:
• An SFVSC chairperson
• Chairpersons for each major subcommittee (i.e., Logistics, Judging,

Mentoring)
• A secretary to record the minutes of the meetings
• A treasurer.

To insure efficiency and productivity, the SFVSC should operate in
a formal manner including holding regular meetings, maintaining records
of the meetings and, if the committee is large (i.e., greater than 15
members), using formal procedures, such as Robert's Rules, to
conduct the meetings (Robert, 1967). (The use of Robert's Rules for
all meetings is a good practice because it improves the overall efficiency.)
Appendix A contains examples of minutes of SFVSC meetings.

7



How to Develo _ an SFVSC .

Step 5: The first SFVSC task is to identify existing problems in the ScienceFair
process. Each principal subcommittee (Logistics, Judging, and Mentoring)

Assess Problem should assess problem areas and prepare a report to the SFVSC with
Areas recommendations about how to correct them. (See Appendix D for a

sample survey to assess problems.) Depending on the findings, other
subcommittees can be formed to address them. The result of this effort is

a prioritized set of goals for the year. The following list is an example of
such a set of goals:

1. To increase the level of parental involvement in the Science Fair
process.

2. To encourage more student participation in the school's fair.

3. To improve the overall quality of the Science Fair projects over
the previous year.

4. To improve the performance of the students who are selected to
participate in the regional fair.

Step 6: The SFVSC is now ready to develop a plan of action for each subcommittee,
including a schedule of activities for all subcommittees. It is essential to

Develop a Plan remember that the science teachers are the key persons in the Science Fair
of Action process. Therefore, coordinate any action plan closely with them. A

sample schedule of activities is found in Appendix E (under subsec-
tion, "Sample Materials Used by SFVSC to Organize Science Fair").

SFVSC meetings should be held regularly or as frequently as required
to meet its action plan. In addition to the SFVSC meetings, the
subcommittees can meet independently; each subcommittee should
maintain its own set of records and report to the SFVSC at the general
meetings.

Some of the most important responsibilities of the SFVSC are
outlined below.

General Responsibilities:

1. Maintain open communication with parents/students about the
committee's activities. (A sample of such a communication is
found in Appendix A.)

2. Insure that all activities are coordinated with the science teachers

and the principal.

3. Remain flexible in responding to the needs of the students and parents
involved in the Science Fair.

4. Provide technical support and training for students and their parents as
the students prepare their projects for the Science Fair. Such support
may include workshops and in-service sessions.



Specific Responsibilities:
1. Organize and conduct the judging.

2. Organize and conduct the fair.

3. Organize and conduct mentoring program for the students.

4. Raise funds to support the Science Fair activities.

A description of each of these activities is outlined in the next two
sections.
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SFVSC General OrganizationaiTasks

6e This chapter describes the organizational activities that the SFVSC will

SFVSC General puue.Theactivitiesincludeorganizingandconductingthefair, judging,
and mentoring, soliciting contributions, and showing appreciation to the

Organizational _o_u.tee,,. Specific workshops and meetings to supplement theseactivities are described in Chapter 7. Materials for the organizational
Tasks activities are provided in Appendixes D through J.

Organizing and The Logistics subcommittee, operating in cooperation with the
science teachers, has the major responsibility for organizing and

Conducting the Fair conducting the Science Fair. Some of the most important organiza-
tional items to be addressed include

• Selecting the date of the fair
• Selecting the type of awards to present
• Securing a facility for the fair
• Identifying who should provide refreshments for students and judges
• Deciding how to recognize and encourage all student participants
• Procuring tables for the Science Fair projects (a problem for many

schools).

Other activities are

• Coordinating the activities of the other subcommittees (particularly
judging)

• Scheduling genera_ meetings (e.g., Science Fair open house)
• Copying documents
• Communicating the committee's activities to the school community.

Arranging for the Location and
Materials for the Fair
Tending to the physical organization of the fair is an important task for
Logistics because it involves selecting a building that is large enough to
house all of the Science Fair projects. Usually the size of a project can be 48
inches wide, 30 inches deep, and up to 9 feet above the floor. Most projects
are placed on tables so that the printed material on the display backboards
is at eye level and related materials, such as reports, can be placed in front
of the project and within easy reach of observers. The tables are arranged
in rows that are spaced about 5 to 6 feet apart.

When many projects are expected, a large building, like a gymna-
sium, is needed to house the event. Also a large number of tables must
be procured (because most projects are placed on a table). A simple
rule for estimating the number of tables is that about two projects can be

placed on an 8-foot table (i.e., 200 projects will require about 100
tables). If the fair is held on the weekend, then the school can

probably use the cafeteria and its tables. However, when the fair is
held on a school day (as is often the case), these tables are in use. In this case,

table rental is an option. When renting tables, the following should be
considered:

10



'_ SFVSC General Organizational Tasks

• Contact local furniture supply houses as early as possible, since other
schools may also be planning to rent.

= Remember that renting can be expensive. Plan to include table rental
in the budget.

Categorizing Projects and Rewarding the Student
The Logistics subcommittee is responsible for working with the
science teacher(s) and Judging subcommittee to determine how
projects are categorized and how students are rewarded. Tradition-
ally, projects in a Science Fair are organized by placing each project
into 1 of 14 scientific/engineering categories. (Science Fair catego-
ries are listed in Appendix J, under subsection "Choosing Project
Categories.") In this situation, the projects are judged by category
by a team of individuals who have expertise in the related fields of
science or engineering. Generally, awards are presented to the top
winners in each category. Top winners for the entire fair are also
selected.

In practice, schools fairs do not always conform to this model. The
following section describes a few different approaches both for
categorizing projects and presenting awards. Consider these ap-
proaches and modify them as necessary to meet the needs at your
school.

Project Categories:
• An altemative to placing projects in 14 separate categories is to group

projects into three main categories: Biological sciences, physical sci-
ences, and engineering. This method is particularly helpful at smaller
schools where the total number of projects is low.

• Projects can also be categorized first by grade level, and then by the
three main categories described above. This option is effective espe-
cially when lower grades are involved sothat they can compete against
their peers.

• Some schools have added a "consumer science" category, which
includes experiments such as "which soap is best?". The purpose
of this category is twofold: (1) to provide an avenue for
students who need to submit a project to satisfy a class
requirement, but are not interested in further competition, and
(2) to conserve judging efforts for the more rigorously devel-
oped projects. Although the consumer science category merits
first-, second-, and third-place awards in the school science fair,
the winners probably should not be sent to the next level of
competition (since the projects cannot effectively compete). If
such a category is used, however, the students should be told at
the outset that winners in this category will not advance to
regionals.

Awards:
• One method of presenting awards is to give them only to those

students who will proceed to the next level of competition. No overall
fair winners are selected. The objective of this method is to reward
equally all students who will continue to compete.

11



• An alternative is to heavily reward many projects in each
category (for example, there may be as many as 5-6 awards for
each of the 14 categories), and let science teachers present
honorable mentions to students of their choosing. The objective
of rewarding many students is to stimulate their enthusiasm. The
purpose of the honorable mentions is to encourage students who
have marginal projects but a special need for attention.

• Most schools favor awarding a ribbon to every participant
(regardless of how the top awards are presented). The objective
is to express appreciation for the students' efforts and is
especially important in schools where participation in the Science
Fair is voluntary.

General resource materials for organizing and conducting the Sci-
ence Fair are found in Appendix J.

Logistical Support to Other Committees
The Logistics subcommittee's major responsibility in conducting the fair is
to provide support to other subcommittees as needed. For example, the
Judging subcommittee generally needs support with a variety of activities
such as providing refreshments and insuring that materials for judging are
available (e.g., copies of handouts, judging criteria). The Logistics subcom-
mittee should become familiar with the Judging and Mentoring activities
so that it is ready to offer its services, as needed. Information on both
subcommittees is provided in the following sections.

Information relating to all logistical support activities is found in
Appendix E.

Organizing the The Judging subcommittee usually has two principal areas of inter-

Judges and est: (1) recruiting, qualifying, and training judges and (2) devel-
oping a judging procedure and adopting judging criteria. If the

Conducting the subcommittee is large enough, divide these activities among the

Judging subcommittee members, with a single individual coordinating each
area. It is also possible for the subcommittee as a whole to address
both areas. Information related to judging and judges is found in
Appendix F.

Recruiting Judges
Recruit by contacting local technical organizations such as research and
development companies, engineering firms, and government laboratories.
Local retired technical professionals as well as other community volun-
teers can be recruited through local civic organizations such as the Kiwanis,
Lions, and Civitans. After the initial contact the committee should send a
solicitation package containing the following items:

• Cover letter thanking the prospective judge and informing him/her
about the time and place of the judging

* Description of the iudging criteria and scoring sheets
• Questionnaire in which the potential judge is asked about his/her

expertise and education. The information on the questionnaire can be
used to qualify the judge and, if qualified, assign him/her to specific
projects.
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Organizing Judges
In general, the judges are often organized into teams that address acertain
project category. In most school fairs, only three teams are necessary
because there may be only three categories. If needed, you may use other
criteria to organize the judging teams.

It is important to select a chairperson for each judging team who has
judging experience and leadership ability. It is recommended that you
select the chairperson before the day of the fair. In addition to managing
the judges, the chairperson also leads the caucuses, advises the judges on
technical matters regarding how to judge specific exhibits, and represents
the team of judges in any higher level discussions. For example, the
top Science Fair winners are often selected in a caucus comprised of
the judge chairpersons.

Establishing Judging Criteria
Various judging criteria can be used for a school fair. The judging criteria
are the rules upon which the student projects are to be scored. Generally,
these criteria consist of different characteristics, such as creative ability andI

thoroughness. Each characteristic is weighted differently to emphasize
those that are considered most important.

Many characteristics can be selected with various weighting schemes.
However, it is in the students' interest to use a set of judging criteria
that is consistent with the regional and state fairs so that those who
progress to the next levels are not be subjected to different criteria.
The set of criteria that is often selected for Science Fairs is based on
the one used at the International Science Fair. These criteria, along
with their weighting factors, are as follows:

• Creative ability (30%)
• Scientificthought/engineering goals(30%)
• Thoroughness(15%)
,, Skill (15%)
• Clarity (10%).

Theseweighting factorsare usually integrated into the scoring scheme,
which isoftenbasedon a100-pointscale.Thus,thepercentagesbecomethe
point totals for eacharea. Forexample, using this system,a perfectproject
would receivea total of 100pointswhich isthesum of the points in the five
areas,i.e., 30 points for creative ability, 30 points for scientific thought/
engineering goals,15 points for thoroughness,etc.

Additional information about the judging criteria along with some
sample scoring sheets is found in Appendix F.

Determining Judging Procedures
The procedures used by each team of judges vary among schools and
should be determined by the preferences and needs of the school
community. Two methods are often used: (1) individual judging in
which each project is judged by a single individual and (2) group
judging in which each project is judged by a group of judges. The
decision to use individual or group judging is often governed by the
number of projects and available judges. A discussion of each
method is outlined below.

13
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Group judging is often used where the expertise among the judges
varies widely, especially when some judges do not have strong technical
backgrounds. In these cases, the judges with technical backgrounds can be
teamed with those who are less technical. This type of teaming will help
insure that the important scientific/engineering points about the project
are not overlooked during the judging.

However, if an adequate number of highly qualified judges is available, it
is probably best to conduct individual judging. Individual judging allows
each judge to draw conclusions about projects independently, v¢ithout
influence from others. The judges can then discuss their observa-
tions daring caucus sessions during which they jointly agree on the
final ranking of the projects as well as the winners.

If group judging is used, each judging team should be relatively small--
perhaps two to five individuals. The small number allows all of the team
members a reasonable opportunity to interact with the student exhibitors
as well as to discuss key features of the projects with the other members of
the team. A team can optimally judge about 15 projects, with a maximum
of about 25. Therefore, to determine the minimum number of judges for a
fair, divide the total number of projects by 25 and multiply the result by the
total number of judges in each judging team. (For example, if the school has
100 projects and hopes to use 3 judges per team, at least 12 judges
are needed.) Typically, judges may spend between 3 and 15 minutes
per project, depending on the project's quality and student interest.

Judges operating individually can be expected to judge up to about
20 projects, with an optimal number of about 10. It is best if each
project is judged by at least two judges and preferably three or four.
Therefore, to determine the minimum number of judges needed, multiply

the total number of projects by the number of times each project is to be
judged and divide the result by 20. (For example, if the school has 100
projects and hopes to have each project judged 3 times, at least 15
judges are needed.)

Another important consideration about judging is its schedule.
Judging during school hours is preferable, if possible, since all
students are present. If you must conduct judging after school, be aware
that some students may be denied the opportunity to interview because
they must ride home on the bus.

In many cases, the required number of judges is far greater thar_ the
supply. One way to mitigate this problem is to use pre-screening,
i.e., to identify the projects that are worthy to be judged. Often some
projects do not represent serious efforts by the students. With pre-
screening, the less serious projects can be identified and eliminated,
thus allowing the limited judging resources to be conserved for the
more serious students. There are at least two methods of pre-

screening.

The first type of screening, which is called two-stage judging, is

integrated into the judging process and is performed by the judges.
This technique, which was pioneered by Taylor Middle School in
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Albuquerque, NM, begins with the judges reviewing all of the projects
without the students present. After the review, the judges caucus
and decide which projects warrant an interview with the student.
This interview, which is performed the following day and is part of the
second stage, is then used as the basis for determining the final
scores and the winners.

In the second type of screening, the science teachers together can
review all of the projects and jointly decide which ones should be
judged. Usually, these selections can be made a day or two before
the fair.

The advantage to the first screening method is its impartiality and
thoroughness. By allowing the judges to make the initial selections of the
projects to be judged, the maximum amount of impartial and professional
expertise is applied to the process. However, the process is very time
consuming and may require judges to spend up to two days to complete
both stages of the judging. Moreover, to avoid a single judge from
imposing his or her personal biases on a certain project, at least two
judges should screen each project.

Using science teachers to screen the projects can save time. In many
cases the teachers are familiar with each of the projects and know
the ones that are worthy for judging. They can make these
selections with little or no review of the projects. However, because

the teachers are so intimately familiar with some of the projects, I
they may overlook flaws or good points that would be noticed by an
impartial individual.

If screening is used, it is important to inform students of this
procedure so that they are not disappointed if they are not inter-
viewed. Also, it is a good practice to give students whose projects
were rejected the option of talking directly with the judges. Some-
times even a very poor project can be significantly improved through
an interview.

Qualifying Judges
Because judges are often in short supply for school fairs, there is a
tendency by the school's Science Fair officials to accept any
individual who volunteers to judge. However, it is a better practice
to apply some qualification criteria to insure quality judging, espe-
cially if individual judging is to be used. Unqualified judges not only
may pass incorrect technical information to the student, but more
important, they also may not appreciate an important scientific or
engineering principle in a project and so assign an inappropriately low
score, which would be a disservice to the student.

For individual judging, it is best that all judges hold a bachelor of
science degree or equivalent. For the purposes of judging, individu-
als with associate degrees in science or engineering and with more
than five years of direct technical experience can be considered
equivalent to an individual with a bachelor of science degree.
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For group judging, less stringent qualifications may be required. In
this setting, it is essential that at least one member of each judging

team be a scientist or engineer. In this case, acceptable qualifica-
tions may include a bachelor's degree in any field with a preference
for a background in science or engineering.

Training Judges
For most judges, especially the experienced ones, the solicitation

package contains all the preparational materials they need. Other
judges may require special instructions. At a minimum, just prior to
judging, the Judging committee should brief all of the judges about !
the fundamentals of judging and the specific procedures to be used.

In cases where there is a large number of inexperienced judges, it may be
best to conduct a Judging Workshop in which the judging fundamen-
tals are explicitly outlined. This type of workshop is described in
detail in this manual under "SFVSC Workshops and Meetings."

Encouraging Judge Caucusing
During the fair, encourage the judges to caucus to discuss their observa-
tions and compare their conclusions and findings; doing so is especially
important if individual judging is used. For example, a typical judging and
caucusing in a school fair may follow this sequence of events:
1. Each judge would first review all of the projects without students

present.
2. Following the review, the judges would caucus and develop prelimi-

nary rankings; during the caucus, the students would arrive at their
exhibits.

3. Each exhibitor would then be interviewed by at least two judges.
4. The judges would caucus, discuss their findings and scores,

finalize the rankings, and select the top three winners. They also
may rank all of the exhibits for use in selecting those students who
would proceed to the regional fair.

In general, the purpose of caucusing is to help calibrate the judges'
scores to a common standard. At the beginning of the caucus, it may

be worth requesting each judge to submit one "top project" and one
"bottom project" in each category. This method effectively helps to
sort the projects and provides a basis for discussion.

Finally, it is often the case that an excellent project has been entered
in an inappropriate category. In this case, judges of a more

appropriate category for that project should be asked to review the
project before final decisions are made. Also, the caucus team
should recommend the category be changed, especially if the project is to
proceed to the next level of competition.

Assigning Judges
Prior to the fair, assign individuals to judge certain projects by
matching a judge's expertise with a project. In most cases, a match
can be made. In a few instances, however, you must assign judges
to projects outside their expertise. In these cases, encourage them
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toconsultabouttheprojectwithotherjudges.Recordand monitor
theassignmentstoinsurethatallof theexhibitorsareinterviewed.

On theday offair,presenteach judgewit|=an envelopecontaining
informationaboutthejudging.The materialshouldinclude
• Copy ofthejudgingcriteria
• Map oftheprojectlayout
• Scheduleofjudgingevents
• Listoftheprojectstowhichthejudgewas assigned
• Scoresheetforeachproject.

Consideraddingtoeachscoresheeta sectioninwhich thejudgeis
asked whetherthe projectiscurrentlyworthy to compete in the
regionalsciencefalr.You may alsowant toaskwhethertheproject
has potentialto competeatregionaland what improvementsmight
be neededtobringittoa competitivelevel.Thisinformationcanbe
used in selectingwhich projectswillprogressto thenextlevelof
ScienceFaircompetition,recognizingthatsome mentoringmay be
offeredto help improvethe project.

InformationrelatingtoScienceFairjudgesand judgingcanbe foundin
AppendixF.

Organizing Mentors Many methodsareavailabletohelpstudentsbetterpreparetheirScience

aI1d Conducting the Fairprojects.Someofthesemethodsincludeapre-andpost-fairmentoringworkshop,bothofwhicharediscussedinthesection,"SFVSCWorkshops
Mentoring andMeetings."Theworkshopsprovideaone-time,group-orientedmethod

ofmentoringtheScienceFairstudents.

Ifmoreintensiveandindividualizedmentoringisrequired,youmay want
todevelopa mentoringprogramintheschool.Sucha programwas
developedatWashingtonMiddleSchooland was successfullyapplied
duringthe1991-92schoolyear.Thisprogram,whichisoutlinedbelow,is
intendedtoassistthosestudentswho areselectedtoproceedtothenext
levelofScienceFaircompetition.The main purposeistohelpthese
studentsimprovetheirproiectsaswellastheirknowledgeofthesubjectin
preparationfortheregionalScienceFaircompetition.Informationon the
mentoringprogramisfoundinAppendixG.

RecruitingMentors
The firsttaskinthementoringprogramistoidentifymentorsforthe
students.Itisbestifone mentorcanbe matchedtoa singlestudent.
Therefore,thenumber ofmentorsneededmust equalthenumber of
studentsintheprogram. However,itispossiblethatsome mentors,
particularlyretireeswho have ample spare time,can mentor
severalstudents.Usually,mentorscan be identifiedfrom thesame
sourcesas theiudgesand,in fact,iudgeswilloftenagreeto actas
mentors.

You may want toconsideraskinga few more studentstojointhe
mentoringprogram thanthenumber actuallyauthorizedto partici-
pateintheregionalfair.The purposeisto exposea largernumber
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of studentsto theconceptof rnentoring;also,becausethedemands
of the mentoringprogram arerigorous,some studentswillrecon-
sidertheircommitment to theprogram and drop out. In fact,at
WashingtonMiddleSchool,where thistypeof programwas devel-
oped and firstimplemented,about30% of thestudentsdroppedout
of thementoringprogram. The remainingstudentswere alleligible
to attendregional.Realize,however,thatRegionalacceptsonlya
specificnumber ofexhibitors;make itcleartothestudentsthatonly
an authorizednumber willbe abletocompete.

Afterthementorsare recruited,match them to studentsaccording
to thementor'sexpertiseand thetypeof project.

Arranging a Kick-off Meeting
Initiate the mentoring program with a meeting involving the stu-
dents, their parents, and the mentors. At the meeting, the Mentoring
subcommittee officials and teachers should present some guidelines
about mentoring including the importance of commitment and
follow-through. After the introductory comments, hand out a packet
of instructional information about the mentoring program and the
schedule to each mentor and student. Both the mentor and the
student should be encouraged to stay after the meeting, introduce
themselves to each other, and arrange for the time and place for the
next meeting.

Promoting Mentoring Opportunities
If possible, arrange for the school to be opened each weekend, preferably
Saturday morning, to allow the mentors and the students to use the
facilities. This allows mentors and students an opportunity to meet
regularly at a specific time and place. It also allows the science teaching
facilities, such as laboratories, to be available to the students.

About two weeks before the fair, invite all of the mentored students

to the school on a Saturday to participate in a group effort to develop
backboards. The purpose of this activity is to provide all of the materials,
tools, and expertise to createwell-designed Science Fair display backboards.
The materials may include letters for creating titles and professionally
constructed backboard display frames. These frames can be constructed of
wood and are designed to easily accept cardboard inserts that contain the
display. Two or three of these frames can be connected to form a Science
Fair display. The creation of these backboards is an excellent opportunity
for those parents or community volunteers who want to help the SFVSC,
but do not have a technical background. Other tools at the student's
disposal may include computers to create graphics aswell as hand tools for
lettering and cutting paper. Mentors and teachers provide the
guidance on constructing the layout.

During the final week before the fair, invite the students and
mentors to the last mentoring session in which mock interviews are
conducted. In _hese sessions, mentors simulate judging interviews
with the students and help them improve their verbal presentations.
The mentors should concentrate on interviewing students other than
the ones with whom they were involved.
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Information for use in conducting the mentoring program is found in
AppendixG.

Soliciting Animportant activity of the SFVSC in general--and the Logistics subcom-

Contributions for the mittee in particular-is to solicit funds to support the Science Fair. Ir_most
cases, schools will allocate funds for the Science Fair and these are usually

Science Fair adequate for the fair's essential operational activities.

However, enhancing and broadening the school's Science Fair activi-
ties may require additional funds. An additional source of funds in the
school community is the parent-teacher organization (PTO). PTOs
typically have a budget to support school activities like the Science
Fair. To access these funds, check with the PTO president about the
proper procedure for requesting support. SFVSCs may also pursue
their own fundraising by selling related materials at its workshops
(see "Parent/Student Orientation Workshop" in Chapter 7).

The business community is another source of funding. Many businesses
regularly contribute to community activities, and educational institutions
are often favored recipients. Businesses that specialize in technical work
are especially disposed toward supporting Science Fairs.

The best way to solicit support from the business community is to call the
business and set up a meeting. At the meeting, the SFVSC representative
should present a very brief overview of the Science Fair program at the
school and how SFVSC supports it. Follow with a short description of the
SFVSC goals and financial needs, which should be presented very quickly
and concisely (one to two minutes maximum). At this point, request
financial support.

Formally recognize any contributions with a letter and phone call express-
ing appreciation for the gift and describing how the gift was used. For large
contributions, special recognition should be given including noting the
contribution in the school newsletter, announcing it at the Science Fair
awards ceremony, or awarding a special gift such as a plaque to the donor.

It is often possible to receive annual contributions from some
organizations. Many large companies maintain a budget for philan-
thropic activities. It is important to remember that it may take several years
of soliciting for a school to become a regular recipient of this money. To
achieve this, SFVSCofficials should maintain regular, professional contact
with the company and show appreciation for any contribution or in-
kind service the company can provide. Bray (1981) provides some
additional guidance about fundraising.

Maintaining Vitality One of the most important activities of the SFVSC is to nurture the
of the SI_SC growth of the organization, both collectively as a committee as wellas individual members.
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Encouraging Committee Growth
One way to encourage the collective growth of the committee is to
develop a sense of team spirit among the members. Keeping the
focus on the committee's goals and its accomplishments and
celebrating these accomplishments as a group is an excellent way to
encourage team spirit. Pizza parties, picnics, and other social
gatherings can be used to celebrate the success of the group. For
example, a small party can be held as a reward for SFVSC members
after a successful Science Fair workshop.

Encouraging Individual Growth
The committee's collective growth depends heavily on the motiva-
tion and talents of its members. These talents are best developed
by offering each individual a job that is not only commensurate with
his or her skills, but is also challenging and exciting. It is important
to recognize that all members bring certain skills to the committee,
and these skills should be identified and utilized. Moreover, each
individual's skill level will also increase as he or she assumes different,
and sometimes more difficult, jobs. This desire for growth and
development, which is present to some degree in all people, should
be encouraged.

For example, a young community volunteer may agree to help mentor
students. You may want initially to give this young person a limited
task, such as mentoring a single student, and then insure the young
mentors success by offering help and guidance throughout the
effort. Being successful will increase the young person's confidence,
which in turn may encourage him or her to aspire to jobs of greater
responsibility and importance. You should also recognize that every
committee member possesses this type of growth potential.

Showing Appreciation
One of the more important aspects of the SFVSC management is to
maintain a high level of motivation among the members. Since the
SFVSC members are volunteers, the only rewards available for
encouraging motivation are recosnition and appreciation. How-
ever, the importance of these "rewards" cannot be emphasized
enough. The SFVSC leaders should continually express interest in
each member's contribution and generously express appreciation for
his or her efforts. As individuals attain certain milestones or

complete projects, their work should be recognized with a public
"thank you." For example, if an individual on the Judging subcommit-
tee develops a new and more effective method for organizing the
judging consensus, you may want to describe this individual, along
with the accomplishment, in the school's newsletter. Very signifi-
cant accomplishments should be rewarded with a plaque presented
in public or a public letter of appreciation.

The value of individual recognition cannot be understated. In most
cases, it can significantly improve motivation and growth potential.
When recognition is lacking, volunteers often interpret it as a lack of
interest in their activities, which can lead to discouragement,
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resentment,and disinterest.In fact,lackof appreciationand
recognitionis probablythe most significantcause of volunteer
turnover.Successfulleadersof volunteerorganizationshave found
thatshowingappreciationand recognitionofindividualsisthemost
importantpartof theirjob.
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7. This chapter describes workshops and meetings that supplement the
general organizational activities. The workshops/meetings include:

SFV'SG • Science Fair Promotional Gathering
• Parent/Student Orientation Workshop

Workshops and • Teacher's Science Fair Fundamentals In-Service Training
• Pre-Fair Mentoring Workshop1Lm" aL_e .._

xvteeungs • Mentoring Hotline
• Judging Fundamentals Training Workshop
• Post-Fair Mentoring Workshop

Materials for these activities are found in Appendixes D through J.

Science Fair Taylor Middle School developed this promotional event, which was
dubbed the "Science Fair Blast-Off." The meeting should be held

Promotional early in the year; its purpose is to inform parents about the goals of
Gathering the Science Fair and to discuss some of the important dates. The

meeting should be an informal event with plenty of refreshments and
opportunity for interaction between parents, students, and teach-
ers. An example of a planned activity at this gathering is to ask
previous Science Fair winners from the school to present their
winning projects. Teachers may also present information on the
educational value of participating in the Science Fair.

Parent/Student The orientation workshop, which can follow the promotional event,
was developed by Washington Middle School and also successfully

Orientation applied at Taylor and St. Charles schools. The purpose of the
Workshop workshop is to help inform both students and parents about the

fundamentals of the Science Fair and provide materials that can be
useful in creating a Science Fair project. This workshop is especially
beneficial to students who are about to engage in their first Science
Fair and their parents. (In many schools sixth graders are the first
students to participate in the Science Fair because grades K through
5 participate in a non-competitive invention convention.) In general,
aim the workshop at those students who are not disposed toward
science and who traditionally view the fair as a difficult, confusing,
and burdensome process.

Organize the workshop around a group of information stations, each of
which provides handout information on a specific Science Fair topic and is
manned by an individual who is knowledgeable in the subject. The
technical experts can include science teachers, parents, and community
volunteers from local professional and civic organizations who are
knowledgeable in the subject area. The workshop may contain the
following stations:

• How to select topics for projects
• How to create a backboard display and report
• Explanation of the scientific and engineering method
• Overview of the judging process.
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A general station can provide information on the school's Science
Fair, including important dates and where to purchase science
experiment materials. If so desired, blank Science Fair backboards
can also be sold at this station, with the profits a source of revenue
for the SFV_. Other materials, such as Science Fair books, can also
be sold.

The SFVSC should heavily promote the workshop by handouts to
students, flyers that are sent home to parents, notices on school
bulletin boards, and daily announcements over the intercom. The
best time to hold the workshop is immediately after a schoolday. The
best placefor the event is a large open room such as a cafeteria or gym.

Theworkshop might beginwith a short introductory period in which all of
the initial attendees gather and listen to some brief comments by the
principal and someof the SFVSC members. At this time the technical
experts who will man thevarious information stationscan beintroduced.
Promotional videos about theScienceFair, such as the onedeveloped by
Menicucci and Eiey (1991)can also be shown. (To obtain a copy of this
video, contact the Northwest New Mexico Regional Science Fair Office,
(505) 277-4916.)

Each information station should be (1) manned by a technical
expert, (2) located separately (i.e., the stations shouldn't be
grouped together), and(3) equipped with a table with handout materials.
The workshop should be open to all of the school's Science Fair students
and their parents. The attendees are free to come to the workshop at any
time during its 3-hour duration, stay for as long as desired, and roam from
station to station, spending as much time as necessary at each one. Provide
refreshments, including coffee, soft drinks, and cookies, throughout the
workshop.

Often a I_rge majority of the attendees will arrive at the workshop
within the first one-half hour and attend the opening talks and
presentation-'. Because of the large number of attendees at the
beginning of the workshop, there may be concern that some stations
will be overcrowded and unable to properly attend to questions as
parents and students compete for the attention of the station's
technical expert. However, the free form of the workshop will help
to mitigate the problem because the attendees will tend to migrate to
the less crowded stations, thus the loads on the stations will be
somewhat self leveling.

If possible, conduct a formal survey of the workshop to assess the
successes and problems. The survey can be a simple one page
document that asks about the usefulness and effectiveness of the

workshop and solicits comments about how the workshop can be
improved. Give the survey to each attendee as he or she arrives at
the workshop and instruct them to turn the surveys in when they
leave. In addition to the survey, also note any informal verbal
comments about the workshop. These comments can supplement the
data recorded in the survey.
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Information relating to the organization of this workshop is found in
Appendix H, including handout packets for the information stations
that were developed by the St. Charles School SFVSC. The publica-
tion by Fredericks and Asimov can also be used as an important
source of information for the handout materials (Fredericks and
Asimov, 1990).

Teacher's Science A teacher's in-service training, which was developed at Washington
Middle School, can be conducted to help orient teachers to the Science

Fair Fundamentals Fair process. An important purpose of the training is to develop
In-Service Training consistency in the educational methods used by the science teachers

regarding the Science Fair. This is especially important in schools with a
large number of science teachers.

This 30- to 60-minute workshop is intended primarily for the new
and/or inexperienced teachers, but can be a valuable refresher for
experienced teachers as well. The meeting can begin with a short
presentation by an experienced individual, preferably one of the
school's science teachers, about the fundamentals of a Science Fair.

After the presentation, devote the bulk of the workshop to an
interactive discussion about applying the scientific or engineering method.
For example, one exercise might be to distribute different brands of
chewing gum to the workshop attendees and then ask them to make
observations about the gum and discuss the differences among them-
selves. The workshop monitors can prompt the attendees to discuss
hypotheses about what makes the gums different and how their hypoth-
eses can be tested. This graphical, hands-on exercise helps the attendees to
understand better the fundamental process involved in a Science Fair
project. It also helps to generate enthusiasm among the staff for the Science
Fair.

Information materials relating to this in-service training can be
found in Appendix I.

Pre-Fair Mentoring The pre-fair mentoring workshop was developed at Taylor Middle

Workshop School and is intended to help students as they prepare their projectsfor the school's Science Fair. This is an important workshop because many
students develop problems with their science experiments or engineering
projects shortly after they have begun work. If the problems are not
resolved, they can lead to a poorly developed project that does not compete
favorably in the Science Fair. Moreover, these problems can often generate
frustration with the process itself that has long-term effects.

One of the most common problems students encounter in science
projects is in hypothesis testing, in most situations, students will
design a scientific experiment with the intent of showing data that support
the hypothesis. Frequently, however, the data collected by the
student disproves the hypothesis. Although this is normal in
professional research circles, it is disconcerting to most students.
Professional intervention at this point can be instrumental in
helping to maintain the student's enthusiasm by demonstrating how the
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informationcan be positivelypresentedand reassuringthe student
thatthe situationis indeed normal, i

Hold the Pre-FairMentoring Workshop aftermost of the students

have begun theirprojectsbut severalweeks beforethe school fair
so thatthere issufficienttime to redirectthe projectifnecessary.

The workshop's organizationis similarto the orientationworkshop.

The workshop can be held forseveralhours followingthe closeof

school and may include many of the same stationsas in the

orientationworkshop. Some new stationsmay address hypothesis

testing,data collection,statisticalanalysis,and projectpresenta-
tion.

Encourage both parents and students to attend. As in the orientation
workshop, teachers, parents, and community volunteers can serve
as technical experts for each station.

The workshop should be designed to respond to specific questions and
problems that students are having at the time. Therefore, organize
the information stations to emphasize group interaction between the
technical expert and the attendees. For example, instead of each
station containing a table of information, the station should be a
gathering place, with the technical expert at the center discussing
problems with the attendees. Some of the stations may include:

• Collecting data

• Analyzing data
• Testing hypotheses
• Presenting results
• Review of the scientific and engineering methods
• General information

Keep in mind that volunteers at the general information station will be
responsible for answering a variety of questions, including some that may

surprise you. For example, even though this workshop is held well into the
year, some students may not have begun their projects and may want
information about how to choose a project. Also, parents may want
information about schedules, rules, and regulations.

In planning this type of a workshop, there is frequently concern that
the attendees at each station will become unmanageable because the

numbers of questions and problems could overwhelm the technical
expert. Another concern is that many of the attendees could become
bored and discouraged waiting to air their particular concerns.
However, in actual experience at Taylor Middle School, neither
problem materialized. Because many of the attendees have problems
and concerns that are similar to the ones under discussion, working
on a solution to a specific problem often applies to others in the
group. In fact, many times the parents and students who attend the
stations will simply listen to the discussion for some time, take
notes, and leave without a question or comment.
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It is advisable to survey workshop's attendees to assess the
workshop's effectiveness so that it can be improved the following
year. A survey form similar to the one used for the orientation
workshop is recommended.

A Mentoring Hotline, which was developed at St.Charles, is intended
to serve the same basic function as the pre-fair mentoring workshop,
but it operates differently. Therefore, it may complement or replace
the workshop.

Mentoring Hotline The Mentoring Hotline allows students to contact one of a group of
mentors to discuss a specific problem. If warranted, the mentor and
student can arrange to meet. To create the hotline, the Mentoring
subcommittee should develop a list of potential mentors. The list
should identify the name of the mentor, his/her expertise:, and the times
and dates he/she would be available to consult. One person should act
as the point of contact for the mentoring, which i,wolves directing
the students to the appropriate mentor.

For example, students who desire help can call the point of contact and
explain their need. Based on the information from the mentor list, thepoint
of contact will identify an appropriate mentor and then give the
mentor's name to the student, who can then contact the mentor
directly. The purpose of this arrangement is to help insure that a
mentor with appropriate expertise is matched to the student's needs
and to prevent any one mentor from being overworked. To minimize
the burden on the mentors, queries to the hotline can be restricted
to specific times such as 7 prn to 9 pro, Mondays through Thursdays.
However, once the mentor and the student are working together, they
can arrange to meet and/or talk whenever it is mutually convenient.

Advertise the Mentoring Hotline in the science classes, bulletin
boards, special handouts to students, notes to parents, and in the
school newsletter. Initiate the hotline about a month or two before
the school fair and maintain it for as long as it remains useful.

As with the workshops,conduct some formal assessmentof the effective-
nessof the hotline.

Judging Normally, the judge team contains a mixture of experienced and inexperi-
Fundamentals enced judges. The experienced judges often provide sufficient on-the-job

training for the others. As a consequence, the only required training is a
Training Workshop brief judging orientation just prior to the Science Fair.

However, if many of the judges have no previous judging experience or if
a large number do not have science or engineering backgrounds, it may be
advisable to hold a special workshop to train and inform these individuals
about the fundamentals of Science Fair judging. Such an event was
developed at Taylor Middle School.
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SFVSC Workshops and, Meetings

Conduct the judge training and orientation workshop about a week
before the fair and encourage all of the judges to attend, especially
the inexperienced ones. It may be best to organize the workshop as
an informal session that includes the presentation of judging theory
and practice along with some dialogue about judging techniques. If
possible, feature a professional researcher with experience in judg-
ing. This speaker should discuss the fundamentals of judging,
including how to apply the judging criteria, how to conduct inter-
views, how to deal with sensitivities of children, and the fundamental
considerations for a productive caucus. This individual should also
answer questions from the attendees.

Role playing can be especially valuable to illustrate judging tech-
niques. An excellent method is for the speaker to assume the role of
a Science Fair student. It is beneficial if some actual projects can be
used as examples. The attendees can take turns interviewing and
judging the project. During this exercise, the coordinator can help
identify the positive points and suggest improvements. If several
sample projects are used, the role playing can include some practice
in scoring and caucusing techniques.

Conclude the workshop with a discussion about the judging process that
will be used at the school fair. Also remind the judges about the time
and place of the fair, whether refreshments will be available and
what kind, and the importance of finding a suitable replacement if a
judge cannot fulfill his/her commitment.

Post-Fair Mentoring The post-fair mentoring workshop was developed at Taylor Middle

Workshop School. It is intended to help improve the quality of those projectsselected to participate in the regional level of competition. Incontrast to the
mentoring program developed by Washington Middle School that pro-
vided intensive, individualized mentoring, this workshop is a single event
in which technical experts review the projects, talk with the student, and
suggest improvements. Although continued interaction between the
mentors and students is not promoted, neither is it discouraged.

Hold this mentoring workshop shortly after the school Science Fair
so that the students will have the maximum time to implement any
suggested changes and/or improvements to their projects before
entering the regional Science Fair. Invite all students selected for
the regional competition and any alternates. Parents should also be
strongly encouraged (or required) to participate in the workshop.
The purpose for requiring the presence of the parents is to minimize
miscommunication between the mentor and the student. The mentors can
be recruited from the same organizations as the judges and, in many cases,
may include individuals who judged at the school's fair.

Conduct the mentoring ina group setting in which the students set up their
projects for review by assigned mentors. During the workshop, the
students remain with their projects and are expected to discuss the details
of the project with a mentor. The best place for the workshop is a large room
with tables for the projects and enough chairs to allow both the student and
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mentor to sit and discuss the project. A cafeteria or library is often
suitable.

Each mentor can handle up to two or three projects during the one-
or two-hour mentoring event. There are two techniques for matching the
students and the technical experts.

The first technique involves assigning mentors to certain projects,
which insures that all of the students will be interviewed. The student

assignment can be given to each mentor as he or she arrives at the
workshop. Assigning mentors to students is particularly useful if the
number of students exceeds the number of mentors. In this case, the
assignments allow the human resources to be carefully managed. For
example, a mentor could be assigned to three students, with 45
minutes allotted for each interview. Each of the three students could
be asked to arrive at the workshop in sequential, 45-minute intervals,
thus maximizing the mentor resources and minimizing the waiting
time by the students. However, this technique does have some
disadvantages. For example, a mentor may be assigned to a project
that does not exactly match his or her expertise.

The second technique is to let the mentor select the projects he or she
wants to mentor. The advantage is that the technical expert will
probably select those projects that most closely match his or her
expertise/experience. However, to insure that all of the students
are interviewed, a workshop coordinator must monitor and, if
necessary, direct some of the selections. This technique works best
when the number of mentors equals or exceeds the number of
students.

During the workshop, the mentors should spend as much time as
necessary with his/her assigned students discussing improvements
to the project or helping the students understand better the scientific
or engineering principles upon which the project is based. The
mentors, most of whom will probably be experienced judges, should
also help prepare the students for the rigors of the regional compe-
tition by conducting mock judge interviews.
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Self-Assessment and Planning for Next Year

8, The SFVSC should assess the progress in the Science Fair process during
the school year. The purpose of this assessment is improve the process for

Self-Assessment the following year. One of the best assessment techniques is to survey the I
community. Appendix D contains a sample survey and cover letter. Italso

and Planning _o.t._._ some guidance about how to analyze the data.

forNext Year Afterthedatahavebeenanalyzed,usetheresultstodevelopthe SBVSC's
plansforthefollowingyear.Specifically,any problemareasshouldbe
corrected.Also,anysuccessesshouldberepeatedwithlittleorno modifi-
cation.
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SAMPLE COMMUNICATION BETWEEN SFVSC AND PTO

Courtesy of St. Charles BorromeoSchool
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SAMPLE SFVSC SOLICITATION FOR A Pro MEETING

Hello, my name is [insert name]. I am a parent in the school and I am representing the Science

Fair Volunteer Support Committee. I would like to tell you about our activities.

The Science Fair Voluneteer Support Committee is intended to identify and organize community

resources that can help a greater number of students win prizes and have fun at the Science

Fair. It is also designed to help our science teachers organize the fair.

Parental involvement is the core of this program. $andia National Laboratories, which

developed this program, has provided a manual to help us organize our Science Fair Volunteer

Support Committee. This committee will provide group workshops about the Science Fair

process, judging, and ways that parents can assist students to prepare their projects.

The Science Fair Volunteer Support Committee is also planning for the judging of the Science

Fair that is scheduled for [insert date]. If you have a technical background, we need your help

to judge. If you know someone with a technical background, especially retirees, that would like

to help, please give us their names.

We also welcome any parents that want to serve on our committee. You do not need a science

background to help. You can leave a message at the school office.

Thank you.
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Date" June 10, 1992

To: Phi I lip Lee
President, St. Charles Home and School Association

From" Kathy Aragon
St. Charles Science Fair Volunteer Action Committee

Dear Phillip,

The St. Charles Science Fair Volunteer Action Committee
(SCSFVAC) would like to continue our work that we started
last year. We hope to work through the summer and plan for
next year's activities. As an ad-hoc committee, we feel it is
important to let the Home and School Association know our
agenda for this summer.

' Th_ cc,m_,,_t.tee'_.= goals for this summer follow:

I. Define tasks.

There are three sub-groups in %his committee -
=udging mentoring, and logistical support. We hope
to complete a time-line chart showing a list of tasks
for each sub-group. The time-line chart will also
ccnta:n the estimated time to complete each task.
Thi_ task list will make it easier to delegate
rmrponz;h!]ity, so the workload will not fall on a few
member's shculders.

2. Develop a budget.

'_" your _5_ _ommittee provided hand-outs for the
workshop, trcphie_ and ribbons for the winners, and
additiona_ tables for the project displays. The money
ca_.e from the school's operating budget. As a Home
and School ad-hoc committee, we will ask the
association for the needed funds to support our
_ctivit:es. The attached sheet lists the
expenditures for the 91/92 school year. We don't
_ntic_pate the same funding for this year, because we
probably will not have to rent tables, since Brother
Peter has since purchased new tables.
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3. Solicit additional members.

We would like the names of any parents who
indicated a desire to help with the Science
Fair on the volunteer sign-up sheets that
were returned to the school. We want to

contact them early this summer and request
their help. It is very important that we
know what our resources will be, in order to
have each task assigned to a volunteer
before the school year begins.

4. Sponsor a kick-off meeting.

Once the new members are identified, we will sponsor a
kick-off meeting to introduce the new volunteers to
the committee, its charter, and scope of operations.
We want this committee to work in an atmosphere of
camaraderie and good will. The Science Fair itself
_-_',.....takes place one day out of the year, but the
committee _s ]_teraJ_y involved during the whole
school year. It is important that we foster a close
wcr_!_g relationship within the committee, because we
will be spending a lot of time working together.

5. Conduct additional meetings, as needed.

The current members of the committee unanimously
agree4 that we need to become involved earlier in the
school year. This means we must meet throughout
the summer to plan for the next school year.

On behalf cf the current members of the SCSFVAC, I would like
to thank you for the good words you spoke at the May Home &
Schoc_ meetir:= regarding our role as a standing committee.
As a group, we are committed to supporting the Science Fair as
part of the school's core curriculum, therefore we will
continue the work started last year, whether we remain an ad-
hoc comrlttee, or become a standing committee.

If the SCSFVAC becomes a standing committee, we can be assured
of continuity in the membership, regardless of who is involved
from year to year. This continuity is important, because of
our active involvement with the science teacher and her
curriculum. As I've mentioned before, the work of this

committee lasts for nearly the duration of the school year,
and planning for a new school year can begin earlier, if we
preserve our continuity.
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The SCSPVAC was very fortunate to have Sandia National
Laboratories consult and mentor our efforts last year. We
also had the unique opportunity of involvement by a community
organization - the Kiwanis Club. As a direct result of the
commitment to our efforts, by these two organizations, our
efforts as a committee were very successful. The success of
the committee may be judged by responses to two surveys that
were conducted: the first was compiled during the
student/parent workshop in December, 1991, and the second was
sent to all sixth, seventh, and eight grade parents in May,
1992. However, Sandia's participation has ended, and we must
accomplish the same tasks next year, without the guidance and
mentoring we enjoyed last year.

I feel very positive that we can continue our successful
efforts, since we, as a committee, have learned valuable
lessons, and have gained experience in staging an effort such
as ours. Incorporating into the Home and School will also
bolster our efforts, and certainly our spirits.

Sincerely,

Kath? Aragon
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SAMPLE SFVSC BUDGET

Courtesy of St. Charles Borromeo School
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St. Charles Science Fair Expenditures
for School Year 1991/1992

I. Table Rental 200.00

2 Trophies 100.00

3. Copie._ of handouts 100.00

4, Misc. l 0.00
(Donuts, coffee for judges)

TOTAL : 410.00
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EXAMPLES OF MINUTES OF SFVSC MEETINGS

Courtesy of Taylor Middle School
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TAYLOR SCIENCE FAIR MEETING NOVEMBER 21, 1991

Minutes taken by Irene Lueckenhoff

Welcome by Coordinator Jan Lewis

Individuals present:

Elizabeth Cochran %auline Gutlerrez
Dan Irick _ary Carlson
Grant Bloom Jan Lewis

Col. John Miller Irene Lu_ckenhoff
Dave Menicuccl

Joyce Sitten

Report from Sandia Representativ e Dave Menicucqi:
Dave reviewed the purpose of the Science Advisory Program.

It is to assist TaTlor in putting together an internal Science !
Fair Organization. He emphasized the need to document specifics
of our program for future use.

Dave introduced Gary Carlson from Sandia who will help
Taylor with technical aspects of Science Fair.

Colonel John Miller, representative from Kiwanis Club, will
solicit help from retirees.

Science Fair Workshop Procedures:
Daue and Jan Lewis jointly explained the concept of a

Science Fair Workshop. It would involve a period of time
after school hours when trained individuals help to answer
questions related to various aspects of the Science Fair.

Tentative workshop stations include:

Display _Protocal

,Judging Project Selection & Preparation
. Engineering , Assistance for students with

, Scientific Process special needs
, Research

Jan will get preparation packets to indlvld_als manning
stations and extra information packets will be housed in the
library for check-out.

A brief hand-out will be available in each station as well

as one copy of detailed information for viewing at the station
only.

Workshop date is not finalized. Recommended dates are

December I0, 11 or 12th. ,Time period will be 3 hours - after
school.f_6m 3:15 to 6:15.
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A snack will be provided for those attending workshop.

science Falr Loqistics,

Students will need to fill out a Science Fair Registration
Form for record keeping and also to phone students regarding
current information.

Written reminder will be sent home with students on the day

prior to workshop.

Dave suggested we figure out budget based on determined
needs. Dan Irick then volunteered to chair a Budget Committee.
This committee will present needs to Colonel Miller of the Kivanls
Club. They have about $i00 to donate upon official request.

We need to think of whom we can approach for further financial
assistance.

Pauline Gutlerrez volunteered to chair a Logistics Committee
to address such topics as workshop and Science Fair organization,
food, calling, awards etc.

Elizabeth Cochran's secretary will type any necessary information.

Scien_a Fair - Genera! Information:
$200 has been donated to Science Fair by Taylor PAC.

School will pay for table rental.

DisFlay boards will be available for purchase. Cost will be
approximately $6.50.

Future Science Fair Related Dates:
Next meeting to finalize workshop is set for December 3rd

at 7:30 p.m.

Second workshop will be held in early January to bring in
projects for mentoring.

Gary Carlson mentlone_ the possibility of another workshop
following local Science Fair judging.

@
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TAYLOR SCIENCE FAIR MEETING DECEMBER 2, 1991

Minutes taken by Irene Lueckenhoff

Welcome by Coordinator Jan Lewis

Individuals present:

Elizabeth Cochran Linda Banker
Joyce Sitton Irene Lueckenhoff
Dan Irlck Dave Stryker
Becky Pate Pauline Gutierrez
Gary Carlson Dave Menicucci
Dave Ring Jan Lewis

Mr. Mulder

Repot t fr0 m Budqet Committee:
Dan irick reported that the committee estimated a Science

Fair budget of $300. Copying costs were estimated at $150
and the remainder for food, badges, ribbons, awards, etc.

A formal letter was written to Kiwanis Club and signed

by Mr. Mulder.

FINALIZED SCIENCE FAIR WORKSHOp, !NFORMAT!0N:
Registration forms to be sent home are in teachers' hands

today.

PAC will meet tomorrow at 8145 a.m. to approve money for
display board ordering.

Final Workshop preparation meeting will be held on Tues.,
Dec. I0 at 7:30 p.m.

Workshop will be held on Thurs., Dec.12 from 3:15 to 6:15 p.m.
Stations will be manned by the followlng individuals:

Gary Carlson - Scientific Method
Dan Irick - Engineering
Pauline Gutierrez - Research
Ellzabeth Cochran - Display
Ron Pate - Project Selection
Dave Ring - Judging
Adrienne Podlesny - Protocal
Sandy Rhinehart - Special Needs

Dave Menicucci _IiII act as a floater. Col. Miller will be asked
to send additional helpers.

Each station will be located in a seperate classroom.
Workshop will be launched in the school cafeteria.
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Dave Menicucci will make a brief introduction. Adrienne

Podiesny will present an overview.

Science Fair video wi!l be shown and then run continuously
during workshop.

Irene Lueckenhoff will solicit snack donations and set
snacks up in cafeteria.

There viil be a sign-in sheet for students at each station.
Teachers may consider giving extra credit to students who attend
workshop.

Linda Banker will make up a slgn-in form.

Jan Lewis handed out information packets to those who will
man stations.

Gary Carlson will ask his son to be present at the workshop,
representative of a student having gone through the process.

Joyce Sitton needs to know what pages of the handbook need
to be run off for hand-outs. Mr. Mulder suggested we use the
Taylor copier.

Jan will write up motivational announcements to be read
over PA system for the next few days. Jan and Joyce will
place Science Fair Workshop information in the display case.

SCIENCE FAIR CONSIDERATIONS:

Judaino - Dave Ring has 14 judges lined up and is planning to
get 20.

Science Fair projects are due on Feb. 18th. Judging will
take place on Feb. 19th and 20th - tentative time 4:00 to 7:00
p.m. Taylor students will view projects on Feb., 21st.

Dave Ring wanted to know how we were going to group
projects. It was decided that we will not categorize for
this judging. We would later work with winning individuals
to help them target in on available awards at regional level.
Jan will go down to Regional Office for list of available
awards.

John Hockert is working on a Judge's Manual. It will be
finished after January Ist. There will also be a training
session after January Ist.

Foo d - No final decision was made regarding food to be served.
Pauline Gu_ierrez and committee will discuss matter further,
possibly consider potluck for both evenings.
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AWARDS - Paullne reported that the estimated cost for pins
would be $4.75. Buttons would cost about $.40. Mr. Mulder
informed us that we could use the school button maker.

Buttons and ribbons can also be made by the APS Graphics
Department.

Dave Menicuccl will print a master participant certificate.

DISPLAY BOARDS - Mr. Mulder gave Jan information on a company
that might send boards in time to sell at Workshop.

Students will at least be able to order them at Workshop.
Cost will be $6.50.

Teachers will submit a list of students who are unable

to purchase boards.

BANNERS - Signs for Workshop will be printed out by Linda
Banker. She will also make any necessary signs for Science
Fair.
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TAYLOR SCIENCE FAIR MEETING December I0, 1991

Minutes taken by Irene Lueckenhoff

Individuals present:

Joyce Sitton Linda Banker
Jan Lewis Irene Lueckenhoff

Chuck Easterllng Miml Tafoya
Col. John Miller Dave Menicucci
Ron Pate Elizabeth Cochran

FINALIZED SCIENCE FAIR WORKSHOP BUSINESS:

Dave Menlcucci will bring videotape and make introductory
speech. Jan Lewis will welcome students. Adrienne Podlesny
will present an overview. Mr. Johnson will then introduce
Taylor Science Dept.

Linda Banker has made banners for each room and labels for
each station.

Rooms for workshop use will be 118, 208, 209, 304, 308,
309, 406.

Dave mentioned that the most popular station will be
project selection. There is need for additional help and lots
of handouts. Colonel Miller volunteered to assist in this
station.

Gary Carlson will bring in his son's winning project
to be _isplayed in the cafeteria. Jan's daughter's project
will be displayed in special needs station. Katie's will be in
the _isplay station.

we have about 54 display boards. We will have a sign-up
for purchasing boards. We will also have a sign-up sheet for
purchasing headings. The cost is estimated at $.35.

UNFINISHED WORKSHOP BUSINESS:

A written reminder was supposed to have gone home with
students today. Mr. Mulder will check on matter.

Colonel Miller needs to send a letter stating what the
Kiwanis money donation will specifically be used for in order
for this committee to keep money in Taylor School account.

.We will need a large portable screen for workshop presenta-
tion.

Ron Pate needs copies of the llst of suggested Science Fair

Projects for his station.
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Mr. Mulder requested that we find someone to walk the
halls during workshop. Elizabeth Cochran's son may be
available to do that.

We need to change Room 118 as a station if poelible.

Linda Banker will make a banner for Monzano Sunrise,
Northwest Club of Kiwanis Internatlonal.

SCIENCE FAIR INFORMATION:
Channel 27, Public Access Television, will be called

for coverage.

Dave has written a press release to be sent to the
newspaper.

We need to keep Science Fair notices going out to students
who rotate out of Science classes.

Colonel Miller needs to know who we need of his members.

We will contact program manager at KMNE.

GENERAL INFORMATION:

Students needing assistance with graphics may approach
Lanore Durrett in the Art Dept.

The Science Fair Handbook can be recopied. Might have a
sign-up sheet and sell for $7.95.

Thank you notes will be sent to individuals making
contributions. A note will be sent to Javier Duran of Jewel-
Osco for food donations.

Lin_a mentioned that Intel contribute@ $17,000 to purchase
science kits. We should publicize Science Fair and find
sources of support for Taylor science program.

We need to invite Ms. Sparlin in Health to be involved.
She works with about 130 students.

Next organizational meeting is scheduled for Tuesday,
January 7th at 7:30 p.m.

Mentoring workshop may possibly be held on the 3rd
Thursday in January from 3:15 to 6:15 p.m.
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Appendix B:
Description of a

Database Management System
for Parent and

Community Volunteers
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This appendix describes the data form that is used to gather information about

parent/community volunteers who want to assist the school in the Science Fair process.

Information is also provided on how the information can be taken from the form and organized

on an Apple computer system called APPLEWORKS. The computerization of information

allows the individual records to be sorted easily so that people with specific talents and/or

expertise can be easily identified. It also helps maintain a historical information base that can

be used by the school from year to year.

The best time to gather information about parents is at the school's registration. At that time,

parents can be asked to complete a data form. The first parent=teacher organization (PTO)

meeting of the year, which is often well attended, is another opportunity to gather information.

Gathering information about community volunteers is more difficult because they have no

official connection to the school. However, as community volunteers are identified and become

involved in the school's activities, they should be added to the database.
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Instructionsfor InitiallySettingUp a Data Base
UsinganAppleComputerand Appleworks3.0

1. InsertAppleworksStart-updiskandturn machineon.

2. When programasksfor date, entercorrectdate incorrectformat.

3. Programwilldisplaythe MainMenu. The data baseprogram(along withthe wordprocessing
program)ison the reverseof the start.updisksoremovethe disk,turn it overand re-insertdisk.

4. At the Main Menuyouwilldecideif youare creatinga new file or usingan alreadyexistingfile. Since
thisdata basewillbe a newfile, select "Make a New File"by usingthe arrowkeysto highlight'Data
Base'. Highlight"FromScratch"and thenhit Return. Youwillbe askedto give ita somewhat
descriptivename so when the fileis savedon the diskyouwillknowwhat itcontainsby itsname.

5. At thispointyou shouldhavea blankformfor the data base on the monitor. If not, hit Escand it will
returnyouto the MainMenu andyoucan beginagain. At theblankform, positionthe cursorat the
beginningof the word'Category1"andpressApple-deleteto erasethat word. This willallowyouto
createyourowncategorytitles.

6. The categorytitlesshouldincludeall the informationyouare tryingto track,suchas name,address,
telephone#, typesof committeesthat individualhas agreedto serveon, etc. Take time to considerall
possibilitiesbeforestartingto type,because it is easierto make changesat thistime than afteryou
havebegunto insertnames. Putthe most importantcategoriesfirstsuchas name,address,
telephone. A sample of suggestedfilecategoriesis includedinthissectionof the manual. Youmay
haveup to 30 categorytitles,but it isbetterto limitthetotalto 10-12 sothe data basedoes not
becomeso largethat it isdifficultto use. A very largedata basewith morethan300 entriesmay notfit
on one5 1/4"floppydisk. Youwill haveto use a 3 1/2"diskor savethe file under twoseparatefile
namessuchas "Volunteers.A-M"and "Volunteers.N-Z",or some similarlogicalbreak.

7. Once you havecreatedall the necessarycategorytitles, hit ESC. Youwillthenbe ableto begin
enteringinformationintothe data base.

8. Onceyou havecompletedall of the entries,save thefile on a data diskwhichhas been formatted
accordingto the instructionsinthe AppleworksReferencemanualunderthe section"FormaMinga
BlankDisk".

9. You willalsowantto consultthe Referencemanualto workwith andmanipulatethe data you havejust
entered. The manualcan be somewhatconfusingto usewhen youare justbeginning.Use stickypads
or paper clipsto markimportantsections,take notes,and make ampleuse of theTable of Contents
and the Index. It gets betterwith experience. Someareas to investigateinclude:
- Inserting/deletingcategories
- Singleandmultiplerecordlayout
- Changingthe layout
- Modifyingan entry inthe data base
- Movingand copyingrecords
- Searchingforspecificrecords
- Arrangingrecordsin a specificorder
- Printinga table report
- Printinga label reportor addresslabels
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EXAMPLE OF DATA BASE ENTRY
TO IDENTIFY VOLUNTEERS FOR PTO

Courtesy of St. Charles Borromeo School
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EXAMPLEOF DATABASE ENTRY
TO IDENTIFY VOLUNTEERS FOR PTO

File: VOLUNTEERS,92
Report: FullRecord Page I
Selection:OTHER containsSC.FAIR

LAST NAME: JONSON
FIRST NAME: ANTHONY
MIDDLE NAME:
GRADE: 7 A
CHILD ST. NAME: 125 23RD ST. NW APT. A
CHILD CITY,STATE: ALBUQ.,NM
CHILD ZIP: 87105
CHILD PHONE: 736-2454
BILLLAST NM: JOHNSON
BILLFIRST NM: GEORGE & KIM
TELEPHONE #: 827-8099 WORK
FATHER OCCUP.: UPHOLSTERY
MOTHER OCCUP.: BOOKKEEPER
1-TCHR SUPP.: SUPPLIES
2-EXTRA ACAD.: ACADEMIC COMPETITIONS
3-FUNDS: MAGANIZE, PUBLICITY
4-SCWOFFICE.: TYPING, PTO COMMITTEES
5-AFTER SCH.:
6-OTHER: TOOLS, ACCOUNTING, SC.FAIR
HOURS WORKED:
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PAINT PARTICIPATION FORH
188, - !99a SCHOOL Y%_

The parents of our students all work at t variety of Jobs and sash
one has skills that san translate from the home or work pltoe to the
eohool. Making St. Charles s euo_esoful Iohool requires the help of
parents who san oontribute primarily their time, or $28.OO worth of
needed materials, or $25. OO in oheok or oa|h.

Please list your oooupation below and'oheok the lists given in whioh
tress you oould mLke a oontributton. Zf you are _sble to oontribute the
equivalent of at least 5 hours per year beoause of other oouitlents,
there is a parent par_ioipttion fee of $25.00. Your oontributions will
be rooorded at the end of sash oonth and fsailiee who have not oomploted
the equivalent of at least 5 hours by the end of February (next year)
will be billed for the partioipation fee.

Your lUppor_ is very valuable to the sohool, |o please oonotder where
you can realistically help out. If you have other poeoibilitie| not
listed, please write them in below. Thank you.

CHILD'S NAME ................. NOTHEH'B NA)_ , _ ::.

Address ................ ..... Oooupatton ..... _, .......

CitytState/Zip ..... _. , FATdER'S N/_JZ ................

Telephone Oooupation .......................

I would be able to work with the following group/groups if otlled:

T_ACHER SUPPORT SCHOOL i OI_ICX SUPPORT

Collecting/organizing .___ Typing/General Offioe
classroom supplies

Classroom aide ___... Phcmel/Nesstges/Errlmdl

_____ Roe= Paren_ ._.__. Playground Duty - Beoess
(A big need)

_____ Teacher morale _____ Ctfeteria Duty (A big need)

-____ _____ Traffio--A.N. or P.N.

Newsletters
D:TRA ACADEMIC _I_EAS

.____ Other Home & Sohool
_.__.._ Science Fair Co_i_tees

_____ Academic Competitions AFTER SCHOOL ACTIVITIE_

_____ Invention Convention _._._ Drama/Dense

_____ Computers in class ____.. Chorea/Nulls for Hess

FUNDRAISING ._.__ Math/Soienoe Club

____ Magazine Drive Computer Club

_._.__ Halloween Carnival __._._ Chill Club

_____ Ha.vfes_ _____ Athletioa

..... Publicity for Events _ _ Danoes (6th, 7th, Oth)

_____ Soliciting Supplies/Prizes OTHER A_AS IN WHICH YOU HIGHT HELP

_____ O_her Ideas

ARE THERE OTHER SKILLS AND ABILITIES YOU CAN PROVIDE?

.... Plumbing _____ Eleotrical _____ Painting

Genera_ Construction __.._ Handy with Tools

..... Access to Special Tools ____ Interior Decorating

Surveying ____ Computers .____ Hedioal/Nursing

____ Accounting _____ Engineering _____ Counseling

Access to reduced prices for Xeroxing or other supplies,
please specify:
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Appendix C:

Sample Presentation/[
• of the .Science andl[

Engmeenng Fair Self-Helpl I

Development Program[I
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SCIENCE AND ENGINEERING FAIR
SELF-HELP DEVELOPMENT PROGRAM

FOR
ELEMENTARY, MIDDLE, HIGH SCHOOLS

I I

OUTLINE OF TODAY'S TALK

* Educational Philosophyof parent InvolvementIn schools

* Describethe Science FairSelf-Help program

* Discusshowto applythe program

* Question& answer;discussion
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PARENT/COMMUNITY INVOLVEMENT WORKS

Parental and CommunityInvolvementIn schools
has been provento be effective InImproving
educaUonalquality

WHAT IS IMPEDING PARENTAL
INVOLVEMENT IN SCHOOLS

1. ECONOMICS:Two-parent working famillee make
parent-schoolinteracUondifficult.

2. INSTITUTIONAL:Schoolshavetended notto encourage
parental Involvementineducationthrough fear of

mblllty,Improper managementof volunteers,etc).

3. SOCIETAL:Many peopletoday seeka single-point
solutionfor problems. Schoolsare easy targets.
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WHAT IS IMPEDING COMMUNITY
INVOLVEMENT IN SCHOOLS

1) Schools overlooked the potential of this resource.

2) Communitysees noavenueto becomeInvolved.

THIS SITUATION IS NOT NATURAL FOR PARENTS

Parents will assume educational responsibilityand
Involvethemselves Inthe educationalprocess

IF

theyare properlymotivatedandencouraged
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THIS SITUATION IS NOT NATURAL FOR
COMMUNITY VOLUNTEERS

1) Community volunteershavealwaysasuppoMededucation

2) Manycivicgroupsare dedicatedto serveeducation
(Kiwanis,Uons, Clvltane).

3) Retireesare especially motivatedto assist Inschools.

4) Communityvolunteersrepresents hugepoolof talent.

I

MOTIVATIONAL FACTORS FOR
COMMUNITY- PARENT/SCHOOL INTERACTION

* Volunteers' efforts must be meaningful

* Volunteers'efforts mustdirectly relateto the children's
education(collectivelyor Individually)

* Volunteers'effortsmustbe appreciated
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SANDIA'S SCIENCE FAIR SELF-HELP PROGRAM
WAS DESIGNED TO BUILD PERMANENT

SOLUTIONS TO PROBLEMS

* Need for Improved school sciencefair process Is clear:
Teachersoverworked/discouraged

i appear scarce
Resources
ParentsandcommunitynotmeaningfullyInvolved

- SF studentsnot properlyguided

* Sharesthe developmentdsks withthe schoolcommunity:
Programis drivenby the schoolcommunity

" Requiresparent, teacher,communityvolunteers
- Sandiasuppliessomesupportingmaterialsanddocuments

* The programfocus Is on developinga permanentScienceFair
SupportPrograminthe school
- It helpsdevelopa support commiteebased onInternal

resources.

-. It promotescontinuedgrowthof the supportprocess.It buildscommunityspiritand enthusiasm.

I

SELF-HELP PROGRAM OBJECTIVE

TO PERMANENTLYIMPROVETHEQUALITYOFTHE
SCIENCEAND ENGINEERINGFAIR EXPERIENCE

FORSTUDENTS,PARENTS,ANDTEACHERS
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THE SELF-HELP PROGRAM:

- Was conceptualizedat Sandla (D. Menlcuccl)

- FundedthroughSandla's Educ.OutreachProgram

- Is afflllatedwlth the NorthwestNewMexlco
ReglonalSclenceand EnglneerlngFelr

- Was Implementedona trlal basisat
WashlngtonMid School,St. Charles,and
TaylorMld School(ResultspubllshedIn SAND92-1442)

- How-tomanualdescrlbessomeIdeason howto develop
the self-helpprogramInschools.

I II I I

PROGRAM ADVANTAGES

Teacher: Less organizational work; more time to teach
science;moresuccessfulstudents

Parents: Betterscienceeducation;students directed Into
productiveand rewardingactivity

Student: More competitiveprojects;Improvedlearning;
morerewardsandfun

Admlnls: Improvedscienceeducationprogram;happy
students,teachers,parents;recognitionfor
school

Sandla: Accomplishesthe DOE educationaloutreach
mission

C-8



HOW DOES IT WORK?

1. Identify school sciencefalr tasks/schedule

2. SandlaSerf-Help"HowTo"Manualhelpsorganlzeschool
communityandvolunteers(ScienceFairVolunteerSupport
Committee(SFVSC))

3. SandlaSelf-Help"HowTo"ManualhelpstrainSFVSCon
Judging,mentodng

4. SFVSCassignsresourcesto thetasks

5. SFVSCperformstasks

6. SFVSCcelebratesthesuccesses

I I II II I

TEACHER/ADMIN. ROLE IN THE PROGRAM

* Commit to excellence In scienceeducationas well
as the scienceandengineeringfair

* Providedirectionand guidanceto the SFVSC;
Identifyneedsto the supportgroup!

* ProvideInternaleducationalmaterialsandguidance
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PARENTS' ROLE IN THE PROGRAM

* Identify and Involve Interested parents to formmSFVSC
(everyonecan help regardlessof bsckgroundl)

* OrganizeSFVSCeffortsthroughthe H&S/PTO;Provide
allof the support to run the fair

* Assist In Judglngandmentodngmsneeded(pdmllrlly
parentswithtechnicalbackgrounds)

II I I I

COMMUNITY VOLUNTEER'S ROLE IN THE PROGRAM

* Help organize the SFVSC

* Provide resources to the school

* Assist In Judgingandmentorlngas needed.
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SANDIA'S ROLE IN THE PROGRAM

* Provide published mstedsls on progrlm orllsnlsstlon

* Provideprofessionalscience/engineeringoonlmltlng

THE THREE MAJOR ELEMENTS OF THE
SCIENCE FAIR VOLUNiEER SUPPORT COMMrn'EE

* LOGISTICS:Organize the science fair (gym,forms,prizes)

* JUDGING:Organizethe Judgingeffort (defineprocedure,
Identify/qualifyJudges,Invitationandthank.you,etc)

* MENTORING:Organizethe studentmentodngeffort (Identify/
qualifyprofessionalmentors,matchstudentsto mentors,etc.)

#
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SAMP_ SCHEDULE

SCIENCE FAIR ACTIVITIES AND TASKS FOR THE SCIENCE FAIR
VOLUNTEER SUPPORT COMMITTEE (SFVSC)

SCHEDU_D
SFVSCTASKSANDAc_vmEsDATE ACllV_ ................................ _--_ I r i .. Illlllllll I 11 II I IIII I I fL _ J I J l II III fl I L|

Sept Studentsselect 8andla'e"How-To"manualusedto help
projects organlzovolunteersIntoavolunteersupport

committee;assigntasks

Sandla's"How-To"manualusedtohelptrain
SFVSC

SFVSCplansschoolfair:
- Logistics
-Judging
- Studentmentoring

Oct Studentsbeginwork Guidestudentsaboutscience/engineering
andsciencefair (e.g.,SFVSCsponsorsa
studentsciencefairworkshop)

OrganizeandcontactJudges

Organizeschoolfair (i.e.,reservegym,move
tables,getswards,makeJudgingforms,etc.)

Nov Studentscontinuework Providementorsas required

Jan Studentscomplete Mentorshelpstudentsfinish;presentresults
projects

Feb Studentstoschfair Operateschoolfair

Mar Schoolwinnersgoto Providementorsto schoolwinnerstoprepare
regionalfair for regional

Apr Regionalwinnersgo Providementorstowinnersto preparefor state
to statefair

May Measuresuccess;rewardsvolunteers;
celebrates
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USTOF IMPORTANTTASKSWITHINTHESCIENCEFAIR
VOLUNTEERSUPPORTCOMMITTEE

LOGISTICSSUB-COMMITTEE:

1) Overall SFVSCooordlnatlng

2) l_lng letters,oompletingforms,etc.

, 3) Arranging/organizingthe sciencefsIr room(movolablu, pickupribbons,
pr_,s)

4) Makingsigns lind posters thai provide direction8

5) Arranging for refreshments dudng fair

6) Running to fetch students dudng the fair

7) Fund-raising
8) Generallyassisting teachers as needed

9) Coordinating volunteers (organizeand contactvolunteerl,Insurethatall
volunteersam recognizedandthanked,etc.)

l" I I I I II I II !11II I I II Ill I I I I I

LISTOF IMPORTANTTASKSWITHINTHESCIENCEFAIR
VOLUNTEERSUPPORTCOMMITTEE

JUDGINGSUB-COMMITTEE:

1) Judging coordinator Gudglngsub-committeechair)

2) Judgeorganization(contactandqualifyJudges,aulgn Judgesto projects,
developandmaintainlistof Judges,etc.)

3) Judgingorganization(developanddocumentJudgingprocedure,train
judgeson properprocedures,organizescodngIncludingcheck-intable,
Judgescoreverification,tallysheets,createJudgingforms,etc.)

4) AssistingInselectingstudentsto proceedto regional(helporganizea
reviewoommltteeto reviewprojectsandscores,developa procedureto
selectrepresentatives,documentprocess)
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LIST OF IMPORTANT TASKS WITHIN THE SCIENCE FAIR
VOLUNTEER SUPPORT COMMITTEE

MENTORING SUB-COMMITTEE:

1) Mentorlngcoordinator(Mentodngsub-commlttseohldr)

2) Mentororganlzstlon (contsct endqualifymentors,develop
end malntslnlistof mentors,etc.)

3) Mentoringorganization(developmentorlngprooedure,train
mentorson proper procedures,assign mentorsto
student(e),organizegroupmentodng,documentevents
lind progress)

I[ H III IIIII I I IIIIII ] I III II I IIIII -- II I I [

REMEMBER TO MEASURE THIS PROGRAM'S PROGRESS

1. Survey participants(parents,teachers,students)

2. Compare student'sscience fair performsnoewith
previousyears.

3. Other waysdefinedbythe 8FVSC
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Appendix D:
Sample

SFVSC Surveys
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This appendix contains two sample surveys. The first is for assessing the needs of the school

and is intended to be used at the beginning of the school year to help guide the SFVSC in

developing its goals for the year.

The second survey is for assessing the performance of the SFVSC. It is intended to be used at

the end of the school year to help provide information about (1) the performance of the various

Science Fair activities that were developed and conducted by the SFVSC and (2) what problems

may remain to be addressed.

This appendix also contains some guidance about how to analyze data from these surveys.
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SAMPLE Science Fair NEEDS SURVEY

Sample cover letter for the survey:

Dear parent, student, teacher:

This year a group of parents and community volunteers at [insert name of school] have

organized a committee whose purpose is to assist in all aspects of the Science Fair. Before this

group begins its work, it would like to know your opinion about some of the problems areas in

the Science Fair process so that these can be addressed. :

Attached is a survey asking for your opinion about the Science Fair process here at [insert name

of school]. Your responses are important so that the committee can address the needs of the

school community.

Please complete the survey by [insert date] and return to [insert name of responsible individual].

Please also note that the committee would like your help. If you could volunteer your time to

help the students at our school, please indicate your interest on the survey. Note that you DO

NOT need a science or engineering background to be helpful.

Sincerely

[insert name of SFVSC representative]
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SampleSurveyof ScienceFairNeedsat [Insertnameof school]
i

1)What is your positionat the school?

Admin/teacher parent student

2) Do youbelievethatthe school'sScienceFairprocessneedsimprovement?

yes no no comment

3) If youansweredyesto #2 above,pleaselisttheareasof Improvementbelow:

4) The ScienceFair supportgroupisplanningsomeworkshopsto helpstudents/parentslearnaboutthe

ScienceFairandto helpstudentspreparetheirprojects. If youhaveany ideasabout howthese

workshopsshouldbe conductedor otherworkshopsthatshouldbe conducted,pleaseexplainthem

below:

5) Pleaselistanyotherideasaboutthe ScienceFairbelow:

6) Ifyoucan helpsupportthe effortsofthissupportcommittee,pleasewriteyourname,address,phone

number,background,and occupationbelow. YOU DO NOT NEEDA SCIENCE/ENGINEERING
BACKGROUNDTO HELP:
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SAMPLE SURVEY OF EFFECTIVENESS OF THE SFVSC

Sample cover letter for the survey:

Dear Parent/Student/Teacher/Community Volunteer:

This year a group of parents and teachers at [name of school] initiated a new program to assist

in all aspects of the Science Fair including sponsoring workshops, organizing the judging,

helping students to develop better projects, and conducting the fair. The group was called the

Science Fair Volunteer Support Committee (SFVSC).

The attached survey asks for your opinion about the effectiveness of the SFVSC. Your

responses will be used to improve the Science Fair program. Please return the survey to [insert

name of individual] by [insert date].

Sincerely,

[Insert name of SFVSC representative]
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Science Fair Volunteer Support Committee at [name of school]

Sample Survey of Parents, Students,Teachers,and Community Volunteers

(For eachquestion,pleasecircleyouranswer.)

1) What isyourpositionat theschool?

Admin/teacher parent student communityvolunteer

2) Didyou believethattheschool'sScienceFairprocessneededimprovementbeforethe SFVSCwas

initiated? yes no no comment

3) How muchdid the SFVSCassistanceimprovethe processatthe school?

greatlyImproved somewhatImproved slightlyimproved no change

4) Howwouldyou ratethe majorelementsof theSFVScactivities?

Logistics(organizingthe fair-gym,forms,prizes,etc.)

excellent v. good good fair poor v. poor
comments:

Judging (organizing and conductingthe judging)

excellent v. good good fair poor v. poor
comments:

Mentoring(organizingand conductingthe mentoring(tutoring)of students

excellent v. good good fair poor v. poor

comments:

4) How wouldyou ratethe effectivenessof theseworkshops/programs:

Student/parent orientationworkshop

excellent v. good good fair poor v. poor
comments:

Pre-fair mentoringworkshop

excellent v. good good fair poor v. poor

comments:
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MentoringHotllne

excellent v. good good fair poor v. poor
comments:

Post-fairmentoringworkshop

excellent v. good good fair poor vopoor

comments:

[Insertnameof otherprograms/workshops]

excellent v. good good fair poor v. poor

comments:

5) What improvementsare neededto makethe SFVSCmoreeffectivein meetingyourneeds?

6) Pleaseprovideany othercommentsorsuggestionsaboutthe ScienceFair.
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A GUIDE TO ANALYZING SURVEY RESULTS

After the surveys are returned, the results should be carefully analyzed. Before any analysis,

the surveys should be visually inspected. Surveys that are substantially incomplete (i.e., greater

than 75% blank) as well as those that contain profane comments should be removed. The

responses on these surveys probably indicate that the respondent is not serious about the Science

Fair or the survey.

The next step is to segregatethe surveys into four groups, each representing one of the

constituents (i.e., administration/teacher, student, parent, community volunteer). Thus the

responsesof each of the groupscan be analyzed separately and compared to the others. This

comparison may provide an insight about how the SFVSC has served each of the constituent

groups.

The analysis can begin by reviewing the verbal comments from each of the groups. To do this,

list all of the comments that are provided. Note how many times a specific comment or

comments are repeated. Then rank order the comments with the most frequently repeated one

at the top of the list. These are the comments that should be given the most attention.

The other questions, which require a yes/no or multiple choice response, can be quantified by

tabulating the responsesto each question from each of the constituent groups. The resultscan

be placed in a table. However, in mostcasesthe total number of responsesfrom each of the

constituent groups may vary significantly. If the opinions from each of the groups is considered

equal, then these totals alone are not very useful. The problem with using the raw totals is that

any subsequentnumerical analysisof the numbers will be biased in favor of the constituent

groups with largest number of responses. Even a visual inspection of the numbers will tend to

be biased by the large numbers.

To solve this problem, convert the raw totals for each question to percentages. For example,

consider the following total number of responses to a multiple choice question:

excellent/outstanding (23 responses), fair/good (39 responses), and poor/unacceptable (11

responses). The corresponding percentages are computed by dividing the totals for each

category of responses by the total of all the responses. The result would yield the following

percentages: excellent/outstanding (32%), fair/good (53%), and poor/unacceptable (15%). The

total percentage should equal 100% for each question. The percentages for each question for

each constituent group can be averaged to provide a composite percentage for all the groups of

responders. These data can be tabulated and can be used by the SFVSC to identify trends and

feelings within the constituent groups as well as overall.
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Appendix E:
Resource Materials

for the SFVSC

Logistics Support Activities
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EXAMPLE OF A SURVEY AND ANALYSIS
FOR SCIENCE FAIR ORIENTATION WORKSHOP

Courtesy of St. Charles Borromeo School
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SAMPLE EVALUATIONFORM

FOR PARENT/STUDENT ORIENTATIONWORKSHOP

In hopes of making improvements, pleaseevaluate the ScienceFair Workshop.

I found the information to be (check as many as you feel are appropriate):

Somewhat helpful

Very helpful

Informative

Easy to understand

Well presented

Confusing

Interesting, but not very useful

Other

I

What additional information would have been helpful?
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SUMMARY OF COMPLETED WORKSHOP EVALUATIONS

St. Chadee ScienceFair Workshop- December3, 1991

1. 34 responses returnedby parentspriorto the workshop stating they would attend.

2. 56 familiesactuallyattendedthe workshop.

3. Number of children inthe followinggradeswho hada parent(s)attend:

5th grade- 3
6th grade - 28
7th grade- 16
8th grade - 14

4. 19 evaluationformsreturned,

3- SOMEWHAT HELPFUL
14 - VERY HELPFUL
15-INFORMATIVE
9- EASYTO UNDERSTAND
12 - WELL PRESENTED
1 - CONFUSING
1 - INTERESTING, BUT NOT VERY USEFUL
3- OTHER
7 - Comments

•It mighthavebeen niceto have had a shortpresentationaboutthe variousaspects,i.e. topic
selection,scientificor engineeringmethod,presentations,writtenreports, etc., beforegoingout to the
tables. Perh6psthat wouldhavestimulatedareas of questionsthat couldhavebeen exploredmore
fullyat thetables."

"The presenterswerevery helpful."

"Writtenmaterialswere alreadygonebythetime we got inat 4:30 p.m."

'There were notenough handoutsforall the studentswho were signedup to participate."

"Haveenoughhandoutsfor everyone."

'You needto assurethereare enoughhandoutsfor all participantsto take home."

"Needsto be forall grades1st through8th.'
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SAMPLE SFVSC COMMUNICATION

Courtesy of Taylor Middle School
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COPIES OF NOTICES OF
SCIENCE FAIR EVENTS

Science Fair news for staff:

Students representing Taylor at the Regional Science Fair at UNM on March
19-21 are:

6th Grade: Andreas Garcia, Jonathon Ring, Jill Peterson, Joel Bristol,
Kyndra Abeyta, Rebekah Lippis, Eric Pate, Anna Stryker, Lisa Donald,
Jeremiah Phillips, Jennifer Webb, Kristina Guist, and Louie Tafoya,

7th Grade: Katherine Brown

8th Grade: Jesse Johnson, Mitzi Brockman, Andrew Hockert, Elyssa Jaeger,
Gordon Nelson

Alternates will be Brian Haverly 6th, Katie Easterling 7th, and Kim Krause
6th.

Tonight is an open house and awards ceremony for the science fair. Everyone

is invited to attend and view the projects, and to see those students

representing Taylor receive their ribbons. Tonight's open house will be
from 7 to 8 pm.

Student visits will be scheduled through the science classes on FRIDAY.

Special Education teachers please see David Thurlo to arrange times for

your students to visit. It is suggested that classes coming to the fair
have assignments related to their visit.

Students listed above will need their teacher's permission to remain

with their projects Friday to answer questions and protect their work from
idle hands. All missed work must be made up.

All students with pro,iects must remove their pro,iects _rom %he _ym

beginning at 2:40 Friday. If for some reason a teazher doesn't want to

release a student, please have the student designate someone else to remove

the project at that time.

Thanks for your continued cooperation and support of the science fair,
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COPIESOFREMINDERNOTICES

--- REMINDER--- REMINDER--- REMINDER---

The Taylor Middle School SCIENCE FAIR WORKSHOP will take place
on Thursday, December 12, 1991 in the school cafeteria from 3:15 to 6:15pm.

Valuable information and handouts will be available to help your and your
child/children prepare an outstanding project.

Science Fair backboards will also be.available for purchase for $6.50 each.
(Price reductions may be available for disadvantaged families. Contact:
Jan Lewis for details at 898-7419.

--- REMINDER--- REMINDER--- REMINDER---

The Taylor Middle School SCIENCE FAIR MENTOR WORKSHOP will take place
on Thursday, January 16, 1991 in the school cafeteria from 3:15 to 5:30pro.

Technical professionals will be on hand to answer questions about student's
projects and to suggest how the student's project can be improved.
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PROMO_ONALJINGLES

MON.

BRING YOUR FOLKS AND START OUT RIGHT,

.AT TAYLOR SCHOOL ON THURSDAY NIGHT.

A WORKSHOP FOR THE SCIENCE FAIR,

DROP ON IN WE'LL, SEE YOU THERE!

TUES.

PARENTS AND STUDENTS THAT'S THE SCHEME,

AT TAYLOR'S WORKSHOP WE'RE A TEAM.

WE WILL HELP TO GET YOU THERE,

YOU'LL MAKE IT BIG AT THE SCIENCE FAIR!

WED.

EXTRA CREDIT'S WHAT YOU'LL GET,

REMIND YOUR PARENTS AND YOU'RE ALL SET;

TO GET TO WORK FOR THE SCIENCE FAIR.

BRING YOUR IDEAS, WE'LL SEE YOU THERE!

THURS.

PICK A PROJECT AND FIND OUT HOW,

FOR SCIENCE FAIR THE WORK STARTS NOW!

SCIENCE FAIR WORKSHOP IN THE CAFETERIA THURS. DEC. 12

PARENTS AND STUDENTS CAN DROP IN AND LEAVE AT ANYTIME

DURING THE WORKSHOP HOURS OF 3:15 TO 6:15 PM.
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Sample workshop notice sent home to parents

SCIENCE FAIR NEWS BULLETIN

To: All Science Fair Students and Parents

From: Science Fair Volunteer Support Committee

Our first major event of the year will occur on [insert day, time, and date]. The Science Fair

Volunteer Support Committee will sponsor a Science and Engineering Fair Workshop for parents

and students. The workshop will help explain the important elements of the fair including the

important dates, how to select a project, how to apply the scientific and engineering methods,

how to prepare the backboard display, how to write abstracts and reports, and how to prepare

for judging.

The workshop begins at [insert time] and ends at [insert time]. There will be some brief

introductory comments from [insert name of speaker] from about [insert time] to about [insert

time]. The remaining time will be open for parents and students to browse through the

information stations and pick up free materials and guidebooks. Parents and students are free

to arrive or leave the workshop at any time between [insert time] and [insert time].

Again, the workshop is on [insert day, time, and date] starting at [insert time].

We're looking forward to seeing you there. Thanks.

Sincerely,

[insert name of SFVSC representative]
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SAMPLE MATERIALS USED BY SFVSC
TO ORGANIZE SCIENCE FAIR
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SCHEDULE OF SCIENCE FAIR ACTIVITIES

A. Set Up Time / Place / Date
Judges- Pre

1. Find judges
2. Type form letter
3. Xerox form letter
4. Head letter

5. Develop Judge Info Packet
(a) Agenda
(b) Survey
(c) Judging criteria

6. Type and put Judge Info Packets together
7. Xerox all Judge Info Packets
8. Fold all materials

(a) Invitation letter
(b) Agenda
(c) Survey
(d) Judging criteria

9. Address envelopes
10. Stuff envelopes
11. Mail envelopes
12. Keep track of returned forms
13. Send Thank-You notes

(a) Buy cards
(19) Write on cards
(c) Mail cards

B. Judging
1. Sign-in sheet
2. Coffee, donuts, juice in morning and throughout
3. Judge packets

(a) Map of project locations
(19) List of projects to be judged
(c) List of judging criteria
(d) Tally sheet
(e) Clipboards and pencils

4. Luncheon $
(a) Food
(b) Drinks
(c) Paper goods
(d) Setup
(e) Cleanup
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5. Have students ready to be runners
6. Have paper and pencil (or form) for students to get needed students
7. Tally the tally sheets

(a) List all winners 1 -- 5 by student's name
8. Place ribbons on projects

C. Teacher Information
1. Let teachers know about Time / Place / Date

2. Workshop for Scientific Method
3. Binders for Science Fair / Invention info
4. Forms for teacher to return

(a) Category Count

(1) Typed
(2) Xeroxed
(3) Delivered
(4) " Returned and tallied

(b) Students'Entry Form
(1) Typed
(2) Xeroxed
(3) Delivered
(4) * Used to set up and find students

5. Awards

(a) Awards -- participation certificates
(1) Xeroxed
(2) Delivered

(b) Extra participation ribbons
(1) Ordered
(2) Delivered

(c) Ribbons
(1) Ordered
(2) Picked up
(3) Placed on projects

D. Other Jobs
1. Gather tables

2. Set up tables
3. Set up category signs
4. Pin up signs
5. Set up Projects in correct category
6. Number each project

(a) Make number cards
(b) Place cards on projects and premark

7. Monitor students in area

8. Set up schedules for
(a) Setup
(b) Judging
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(c) Parent viewing
(d) Students and faculty viewing

9. Gather judge score sheets
10. Record points
11. Record regional considerations
12. Distribute ribbons

13. Set up for parent viewing
(a) Coffee, cookies, etc.
(b) Present awards (must have master list)
(c) Print, xerox fliers and deliver

14. Clean up after awards
15. Distribute blue ribbons
16. Distribute lost ribbons
17. Prepare list of winners for

(a) Announcements
(b) Newsletter

18. Gather need clipboards
19. Return need clipboards
20. Ask for table (from teachers)
21. Gather tables (from teachers)
22. Set up tables
23. Return tables

24. Buy
(a) Name tags
(b) Food / drinks / paper goods
(c) Pins
(d) Color-coded dots

25. Prepare packets for regionals
(a) Form -- students general information
(b) Form- abstract
(c) Letter of acceptance
(d) Complete all information
(e) Mail all information

26. Decide who goes to regionals
27. Set up mentors- teachers -- students
28. Get projects to regionals
29. Set up deadline schedules
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This form will give me an idea as to how many tables will be needed per category, and how many total entrants
there are.

SURVEY OF PROJECTS

Teachers, please mark down the total number of projects in each category. Return to Rhonda by Friday
December 6, by noon. Thanks.

INVENTION CATEGORIES SCIENCE FAIR CATEGQRIES

Number of Number of

1. Machinery (1) Behavioral and Social Sciences

2. Personal Hygiene (2) Biochemistry

3. Toys (3) Botany

4. Clothing (4) Chemistry
5. Travel -- Recreation

Transportation (5) Computer Science

6. Office / School Supplies (6) Earth and Space Sciences

7. Solar (7) Engineering

8. Music (8) Environmental Sciences

9. Household Projects (9) Mathematics

10 Pets (10) Medicine and Health

11 Plants (11) Microbiology

12 Medicine (12) Physics

13 Entertainment (13) Zoology

14 Lens
* Total15 Architecture

16. ?

17. ? Teacher's Name

* Total Prep Period
Room No.

Total Number of Inventions
i

Total Number of Science Projects
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This form will give me a g.gg[llof how many Quality projects need to be judged. It will also be a recordfor
possible Regional Qualifiers. Last, but not least, the categories will be matched up with judges with that
expertise.

SURVEY OF TEACHER'S LIST OF PROJECTS TO BE JUDGED

THE BEST SCIENCE FAIR ENTRANTS Teacher's Name
(to be premarkedfor judges). Room Number

Prep
*Please return to Rhondaby Friday, December 6.

, rr , ,, lit ,, U I I I I

Student's Name Category Title of Project
i iii ii i iiii iiiiii i ii iiiiiiiiiiiiiiiiiiiiiii iiii i

I)
ii Hill.

2)

3)
, , , ,,.,...,

4)

5)
" ' ' , ,u,,, i ,

6)

7) --i

8)

9)

10)

11)

12)
' ,,,, , H i. , ii

13)
i

14)

15)
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This form will be posted behind each project (top right side). A class scheduleis needed so that thejudges
can talk to studentsif they need to.

INFOR_TION TAG FOR EACH PROJECT
)

*Please xerox as many of these as you need for your classes.

NAME:

CATEGORY:

PROJECT TITLE:

CLASS SCHEDULE

CLASS ROOM NUMBER
ii i i ii i '"[ ii ,

1)

2)

5)

6)

Grade: 6, 7, 8
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SAMPLE CONSENT AND ENTRY FORMS
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SAMPLE PARENTS' Project Title

CONSENT FORM Student Name

TO HAVE YOUR ENTRYACCEPTEDFORTHE [in_ert name of school] SCIENCE AND ENGINEERING
FAIR,THE FOLLOWINGSTATEMENTSMUSTBE SIGNED.

A. The project described above, which I propose to enter in the Science Fair, is my own work
and has been completed by me according to the rules of the science fair.

B. I understand that although [insert name 9f school] will take all reasonable
precautions to safeguard my project, the project is entered at my own risk and finsert name
of school] is not responsible for loss or damage to my project or any of its parts.

C. I agree to leave my project in place until [insert d_te] and to remove it by no later
than [insert time] on [insert date] . If it is not removed by the designated time, I
authorize that it be disposed of properly.

Signature of Student

My son, daughter, or ward whose name appears at the top of this form and who has signed the
statement above has my permission to participate in the [in_¢rt name Of _¢hool] Science
and Engineering Fair in accordance with its rules and regulations.

(date)

Signature of Parent of Guardian

Note: This form was adapted from that found in The (_omplete_,lence Fair Ha,,ndbook,published by Scott, Foresman and

Company. Copyright1990 AnthonyD. Fredericksand IssacAsimov.
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SAMPLE SCIENCE AND ENGINEERING FAIR
STUDENT ENTRYFORM

To be returned before:

Student Exhibitor Information

(please print or type)

Name:
Last First

Age: Grade: Homeroom:

School:

Home Address:

Telephone:

Suggested Classification of Project (Check one category):

Biochemistry
Botany
Chemistry

mComputer Science
Earth and Space Science

Environmental Sciences
Mathematics

Medicine and Health

Microbiology
Physics i
Zoology

Other:

Note: This form was mdaptedfrom that found in The P.,omplete_F_ienc_lFair Handbook,published by Scott,Foresman lind

Compliny, Copyright1990 AnthonyD. Fredertcksand IsaacAsimov.
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Student Project Information

Title of project:

Brief description of project:

Electrical outlet required: __ Yes __ No

Display table required: m Yes __ No

Special setup or arrangements required: __ Yes No
(If yes, please describe):
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Appendix F:
Resource Materials

for the SFVSC

Judging Activities
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COPIES OF SI=VSC MATERIALS
RELATING TO JUDGING

CourtesyofTaylorMiddleSchool
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GUIDELINES FOR JUDGE INTERVIEWS

The interviewis perhapsthe mosteducationalaspectof the science fair. Purposes of the
intervieware: to stimulatethe student's thinking;to suggest meansof improvinghis work (and
working habits); to point out mistakes;to open up a feedback channel from the judge (who is
most likely a specialist in a given field) to theadvisingteacher(and thus indirectlyto contribute
to an improvementof science education). It may also be an illuminatingexperience for the
judge himself.

Typical questions for judges:

How well does the studentknow and understandthe basic principles behind his project?

Where, or from whom, did he get the idea for his exhibit?

Does he understand the significance of his conclusions?

Do the conclusions follow from his work?

In undertaking the project, did he have a clear purpose in mind, and one that was within
his means?

How much time did he spend on the project, and when did he start it?

Does he understand how his apparatus works?

How much help did he have in building it? (Remember, getting help is not a negative
point)

What was the source and cost of pans?

Did he write his report himself?.

Did he collect and study supplementary references?

Note: Work with the student to make sure you understand what the student really knows about
his/her project.

If answers to questions like these are satisfactory, the student has succeeded.
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Project# ..........
TAYLOR MIDDLE SCHOOLSCIENCEFAIR

JUDGES' RATINGSHEET

ProjectTitle ...............................

NumericalRatings

Category / Rating Unsatis- Poor Average Good Excellent Weighting Total
factory (4) (6) (8) (10) Factor Score

(2)

Creative Ability _ . ,....... x 3 -

ScientificThought/
EngineeringGoals . , , , x 3 = ,,

Thoroughness ............... x 1.5 =

Clarity andDramatic
Value ..................... x 1.5 = ..........

TechnicalSkill ....................... x 1.0 =

Total Score

Comments

CreativeAbility

ScientificThought /

EngineeringGoals

Thoroughness

Clarity and Dramatic
Value

Technical Skill

JudgingTeam .....................................

Project#
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TAYLOR MIDDLE SCHOOL SCIENCE FAIR --

JUDGES' ENLISTMENT

Times Needed: 7 pm Thursday, February 13 -- Training Session

..._ pm (exact hours TBD) Tuesday, February 18

___ pm (exact hours TBD) Wednesday, February 19

NAME BACKGROUND EXPERIENCED? TELEPHONE

(YES/NO) NUMBER

Grant Bloom Sandia Labs
i iiili iiil i ii[ i ii i i i i

* Bob Clark Sandia Labs Yes 844-6332

Rudy Jungst Sandia Labs Yes 844-1103

Garth Corey Sandia Labs Yes 845-4596
iiii __ i i iii iii i i i

Wendy Cieslak Sandia Labs Yes 844-8633
ii i i ii i i

Paul Butler Sandia Labs Yes 844-7874
i i i i [ i i i iiiEli i ii i

Ron Guidotti Sandia Labs Yes 846-1678
i i i iiii ii i

Troy Cowan DoD 255-6101

Patty Mansker Sandia Labs No 844-9113
i iiiii iii ii iii i IIH i iiii i i ii

Bill Schaedla Sandia Labs No 845-8528
i i i i i i i i iii

John Hocken Physicist No 881-9228
IIII I I I I III I I I IIIII III I I III I I

AI Jacobson Sandia labs Yes 844-8462
ill ii iiiiii i i

Dave Tapscott Sandia Labs 844-8017
ii ii i i[ i II[llllll ii IL ] I I I II I
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February 4s 1992

MEMOTO: Prospective Taylor Hiddle School Science Fair Judges

FRON; Dave Rings Member, TMS Science Fair Committee

SUB3ECT: JUDSIN6 RANUALsSCORZN6SHEETSs DATESt TIMESI ETC.

This memo is intended for •1! persons who hive •greed to serves following
recruitment by myself or others, •s judges •t the Taylor Riddle School
Science Fairs Feb. lS-19s 1992. IF YOU.RECEIVE THIS NOTE AND YOURPLANS HAVE
CHANGEDIN THIS RESARD. PLEASE CALL fie A.Sl_,P, _T _9S-1327 TO SO INDICATE.

The judging manual and sample scoring sheet you •re receiving with this note
ares l hopes largely self-explanatory. Please be reminded thatt for those
who need and/or wish to receive training as science fair Judges, this
training session ,ill be led by Hr. Ron 6uidotti of S•ndia Ltbor•tortess an
experienced NH State Science Fair judges •t Taylor Riddle Schools in the
Library, on Thursday evening_ February 13th_ beginning •t 7:00 PH.

There will be three "rounds" of science project judging during Feb. 1B-19 at
Taylor Riddle School. The first will be held during the school day on
Tuesday_ Feb. IS, and will be conducted by Taylor faculty and Honeywell Corp.
personnel recruited by ft. Oavid Thurlo. The second will be held Tuesday
a_ternoon-evening, Feb. IBm _rom 4 to B PB, conducted by S•ndia Labs
personnel and other individuals recruited by myself and by Kiwanis Club
members recruited by Col. filler. All Judges will use the same scoring
sheet, and will do numeric scoring with no students present. Me will try to
_orm the judges into "teams" of 3 or 4 and ask each teas to evaluate 15 to 20
projects. A snack supper will be served to judges ('on the run') sometime
during the afternoon-evening session ('snack supper" also available on Mad.)

Alter Tuesday's t,o "qualifying" rounds s fr. Thurlo and myselT will add up
the nuleric scores and thereby determine the "top 40-plus" projects. Those
students .ill be contacted and asked to be availables with their projectst
for interviews on _ednesday, Feb. 19th, during the 4 to 8 PM time period.
The a_ternoon-evening judges 4tom the prior days i. e._ those from Sandias
Ki,anis, and a few additional individualst will conduct • third round o_
judging, including interviewss of these students and their projects. O_
course, judging "teams" will be switched_ so that a team which evaluated a
given project on Tuesday will not do that same project on Mednesday. The
same scoring sheets will be used for this "final" round oT judging_ and Mr.
Thurlo and myself will use these mcores_ in combination with the prior two
scores, to determine the "top 18" projects_ and a _ew •lternmtess that will
be invited to compete at the regional level. (It may be that one or two
students who qualify for the Nednesday round of judging cannot stay •_ter
school on Vednesday for interviews. If sos fir. Thurlo will see to it that 3
or 4 Taylor faculty members conduct a team interview uith those students
during the school day in order to produce a third-round score.)

14 anyone has questions_ the best opportunity to raise such yell be at the
training session on Thursday evening, Feb. 13th. If you can't make that
session and have an important question, please call me. I want to thank you,
in advance, for your willingness to serve Taylor fiddle School in this way.
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JUDGINGGUIDE

TAYLOR MIDDLE SCHOOL SCIENCE FAIR

\ ,

Albuquerque, Now Mexlco
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Introduction recordingof ratinginformation.Detailsconcerningthe
layoutof thisyear's sciencefair,judgingschedules,and

The successor failureof any sciencefair depends otheradministrativeinformationare providedin a separate
to a large extent uponthequalityof the judging, document.
Therefore, it is vitallyimportantforeach judge to
understandthe dutiesand obligationsof judgingand the
standardsby whichTaylor MiddleSchoolsciencefair General JudalNI Process
projectsare to be judged. Thisguide outlinestheseduties,
obligations,and standards. Yourfirst dutyas a science Thegeneraljudgingprocessconsistsof: (1) judges'
fair judgeis to read thisguide carefullyin preparationfor orientationsession,(2) prejudgingactivities;(3) surveyof
the judging. If you have any questionsor concernsabout the entire .sciencefair; (4) surveyof theexhibitsto be
any aspectof these guidelines,it is yourduty to raise judgedbyyourteam; (5) examinationof the exhibitsto be
questionor concernat the orientationfor judgespriorto judgedby your team; and (6) interviews. Each of these
the judgingsession, partsof the judgingprocessis describedbelow.

The Taylor MiddleSchoolScience Fair is a Judges'orientationsession:Thissessionincludes
.. competitionbasedupon the qualityof projects done by the a reviewof this judgingguide,a presentationof the layout

students,the resultsof whichare presented through of theexhibitsand any judges'areas, a I]ial workshopin
exhibitsat the fair. The objectivesof theTaylor Middle whichseveralexample exhibitsare judgedusingthisguide,
School ScienceFair are fourfold:(1) to stimulatean active and an opportunityfor the judgesto ask questionsandto
interestin scienceand engineeringamong the students; resolveany concems relatedto the judgingprocess. The
(2) to providestudentswitha non-traditionaleducational purposeof this orientationsessionis to helpensure that
experiencethroughthe preparation, exhibition,and the judgingof exhibitsis consistentand fair. In additionto
evaluationof their projects;(3) to give publicrecognitionto remindingthe judges of theprocessand cdteriato be used
the studentsforwork that they have done;and (4) to forjudging,this orientationis intendedto helpthe judgesto
providea equitablemethod of selectingstudentscience interpretand to applythe judgingcriteriain a consistent
fair projectsto representTaylor MiddleSchoolat the manner. Alljudges mustattendthe orientationsessionin
regionaland state science fairs. As a sciencefair judge, orderto be permitted to serve as sciencefair judges.
youreffortsmake a significantcontributionto the
achievementof each of these objectivesof our science PreiudQirKIactivities: Theseactivitiesincludethe
fair. The purposeof thisguide is to assistyou in helping assignmentof judges to teams, thedeterminationof which
the TaylorMiddleSchoolScience Fair achieve its exhibitseach team will judge, and any other administrative

activitiesthat mustbe accomplishedprior to the startof theobjectives.
judging. The judging of exhibits is

The subsequentsectionsof this guidedescribethe
generaljudgingprocess, the judgingcriteria,and the
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conductedby teams of at least twojudges,depending willhave a frameof referenceto decidewhat is good
uponthe availabilityof judgesand the numberof exhibits, qualityand what is lesserquality. Rememberthat youare
Judgesare groupedintothese teamsbased upontheir judgingon a relativebasisratherthan an absolutebasis.
technicalbackgroundsand interestsand uponthe types of You are comparingprojectswitheach otherand not with
exhibitsto be judged. Becauseit is physicallyimpossible the workof highschoolor collegestudentsor professional
for each judging team to evaluateall of the projects,teams scienUsts. It is also importantto establishyourfinal
are assignedto evaluate specificprojects. These standardsof qualityduring thissurveyto ensure that the
assignmentsare made based uponthe technical projectsthat youevaluate firstare judgedon the same
backgroundand interestsof the team members,with basisas those that you evaluatelater.
appropriateadjustmentsto equalize the workloadsof the
judgingteams. The objectiveof the assignments of Examinationof exhibitsto be jud.q,ed by yourteam:
individualsto judgingteams and of the selectionof the (No studentspresent at exhibits.) The purposeof this
exhibitsto be judged by each team is to ensure that at examinationis to make a detailedevaluationof the overall
least one team member has a technicalbackgroundin the qualityof theproject/exhibitagainstthejudgingstandards.
areas relevantto each projectjudgedby the team. During Duringthis lime you should:(1) studythe exhibit;
these activities,judges willalso be informedof which, if (2) discussyourconclusionsaboutitsqualitywith the other

-, any, students the team will be intentiewingas a part of the member(s)of yourjudgingteam; (3) make notes on the
_, judgingactivities, typesof questionsthat youwantto askduring the
•-" inten_w; and (4) assigna quality ratingto the project

Survey of the entire fair: (No studentspresentat againsteach of the judgingcriteria. If yourteam is
exhibits.) The purpose of this surveyis to gainan assignedto conductan intenHewas al)rtof the judging
understandingof the generaltrendof the exhibits and to process,then this quality ratingis a preliminaryrating and
make an estimate of the quality of the projects/exhibitsin shouldbe revisedbased uponthe intewiew. If your team
those areas other than those that youare judging. There will not be conducing an interviewthenthis is the final
are a large numberof exhibitsso judgesshouldplan their ratingto be assigned to the project. (See te guide section
time carefullyso that they will be able to examine a entilled, Record/ng of Rating Information,for instructionson
reasonablenumberof the exhibitsin the areas judged by completingyour judge'srating sheet)
others. It is vital that each judge have an understandingof
the overallcaliberof the projectsso that the judgingteams Youwill be assistedby the fact that the exhibitsare
can make a consistentevaluationof the qualityof each substantiallyself-explanatory,andthatthere will also be an

project in the context of the entiresciencefair. absVactthatdescribesthe project. However,duringlids
stage of thejudgingyou shouldbe alert to the possibility

Survey of exhibitsto be jmJqedby yourteam: (No that what appearsto be a poorqualityexhibitmay be a
studentspresentat exhibits.) The purposeof thissurveyis poorpresentationof a high qualityproject. It is certainly
to make a generalestimate of the quality of the appropriateto downgrade suchexhibitsin the area of
projects/exhibitsthat your team willbe judgingso that you presentation. Nevertheless,the judgeshould



make an effort to look beyond the exhibit (making profession based upon this interview with you. Therefore,

particular use of the interview, if one is to be conducted) to the interview is important not only to the judging process
try ascertain the true quality of the project, but also to the achievement of the overall science fair

objectives.

This period also provides an opportunityfor a
judging team that does not feel that they have, in Each interview should last for 10 to 15 minutes.
aggregate, sufficient technical background to evaluate a Judges are encouraged to talk to each student as much as
specific project, to bring this concern to the attention of the possible, but with one limitation -- it should not be at the
Science Fair Director. Some projects may require expense of other students. A judge should ask the
interdisciplinary judging (e.g., a botany project that uses a questions necessary for the purpose of judging, but should
lot of mathematics). If you feel that a team with experience not take spend time just talldng if it means that there will
in another technical discipline also needs to judge one of not be sufficient time to interview other students.
the projects assigned to your team, you should notify the
Science Fair Director. No student whom you have been assigned to

interview should be passed over regardless of what you

Depending upon the availability of judges and the think of his or her exhibit. Judging is an educational
number of science fair projects, it may not be possible to process as well as a seleclk)n process and so a student
have the judging of each project include an interview or to should be given as much time as possible. Students willt,J

have all judging teams conduct interviews. If your judging appreciate your suggestions on how to improve their
team will not be conducting interviews, skip ahead to the research. In addition to suggesling intprovoments, it is

judging criteria, important that you let the student know what he or she has
done well in preparing the project. Remember that each

Interviews: One purpose of the interview is to exhibit, no matter what you think of its quality, represents a
determine how well the student understands his or her commendable effort on the student's part. You by to rind

project and to evaluate the quality of the project from a at least one thing good to say to each student about his or
perspective independent of the quality of its presentation in her work.
the exhibit. During this time, you should determine the
final quality rating that you believe should be assigned to Remember, do not fillout your judas' ra_nQ street.
the project in each of the judging criteria, or discuss the assiqnment of ratinqs with your team, in

front of the students. All ratin(I sheets must be turned in to

However, the interview also provides you with an the Science Fair Director prior to leavin(I.
opportunity to stimulate students' interest in science and
engineering. In many cases you may be one of the few When interviewing, judges should remember that
professional scientists or engineers that the student has the Taylor Middle school Science Fair is not only a
ever met. He or she may reach conclusions about the competition -- it is aLsoan educational and a mo_
desirability of working in a science or engineering experience. Most students say that they enjoy talking to



the judges,andthat in manycases, it is the highpointof by the student isworthlessbecauseit is nottop
theirexperiencein the ScienceFair. As a generalrule the qualityoriginalresearch.
judge representsprofessionalauthorityto the studentbeing
evaluated. Therefore.it is knperativeIhat judges conduct - A projectas comparedwilh otherprojectsat Ihe
themselvesin an appropriate,professionalmanner. In all Taylor MiddleSchoolScienceFair, and notwith
instancesjudges shouldask queslions,offer suggestions, projectsseen elsewhereunderolhercircumstances.
or provedconstructivecriticismin a way that encourages
continuedeffort. Judgesmust nevertear down,Beat Criteria
,ghUy,or disOayboredomtowardprojectsthat they
personallyconsiderto be unimporlant.Alwaysrecognize Projectsare jzxkjed on the folowingbasis:
thatthe studenthas made an effortto prepare andpresent
the projectand that the projecthas been judgedto merit CrealiveN)ility 30 poinls
an interview.

sdent_ Though_ngm_gGoaJs 30_
JludolnoCdtella

T_roo_ness 15
"zl
- What Are We Judaina?

_ andOramat_Vaue _5points
WearejudgingthefoUmd_:

Technical Skill 10 poblls
- The qualityof the workdone on a woject in

science,engineering,or malhemalicsby a mk:k:le
schoolstudent,and howwell that student _ AbiUly(30 points)
understandsthe projectand the area in _ he or
stmt_sueenworking.Ttm_li_ ofme_ysic_ 1. Doesttm_ mow_ _T_y_-_da_Mr_/

(exhibit)isofseconcl_in_omume, in:
- U'm__

- A projectthat involvessomethoughtand effortover - the appma_ m soki_ the problem?
and above Bxary resea_ or gadgeteering. - the ana'ysisof data?

- the _eqxetak_ of data?
- A middleschoolsbJdent'swork - notthat of a high - Ihe use of equipmmnt?

schoolor collegestudemor a professional. - gte _ or designof new
Sometimesjudges overreactto middleschool equipcnel_?
students,eilher givingthem far morecreditIhan
b'mydesmve or _ as lhoughthe workdone



Obviouslyno projectwillbe creativeand originalin thinking. Obviously,the latter sltouk:lbe consideredmore
all of theseaspectsand, in addition,it is necessaryto keep creative.
in mindthat theseare middleschoolstudents'projects.
Thus, it necessaw to determinewhethertheprojectis 2. Collectionscannotbe consideredto be creative
creativefora middleschoolstudentas opposedto what unlessthey are usedto supportan inves_gaJm or
wouldbe expectedfrom a professionalscientistor help to answera questionin someodginalway.
engineer. Likewise.co_ of equipmentIroma

commerciallyav--_,mablekitcannotbe coredebr_ to
A studentshouldnot be penalizedforaskingfor be cre_ unlesssome unusualapproachor

and gettinghelpfrom others(all professionalsreceivehelp design is employed.
in someway). However. creditfororeativeabilityand
originalityshouldbe based uponthesludent'scontnt)ution 3. For engineed_, a dear _ shouldbe made
ralher Ihan uponthe helpgivenby olhers. For example, betweengadgeWednganda gencdrm¢on_.
did the studentget an idea for the projectfrom a textbook A "RubeGoldl0erg"devicemay be ingeniousbut U
suggeslionfor research or did he or shedevelopthe idea is not reaJy:(1) the mostefrcient way1osolve
as a resultof independentreadingor otherwork? If the problem;(2) acce_ to polenllial_ or

", studentdevelopedthe idea alone, it shouldbe considered (3) reliablein itsfunclk_ning,lhen it cannotrealy be
,_ more creative. Makingthis typeof determinationcan be consideredto be a valuablecrealive¢ontdbolJo_

Olfficu¢ There have been projectsthat containedelements
thatjudges Ihoughtwere original,but Ihat actuallycame As a general rule, the sconngin_ areashouldbe
_om m_ or laboratory malerials in school curricula. *n_maliz_r' so ll'mta pmj_:t of average _ fro'llm
with wh_ the judges were un_. Judgesshould sciencefair receivesa score of 18points. (See the sedion
keepm_;poss_.tyinnw_dandusethe_tervk_.portk)n ofth_gukJe_. "Reoo_ ofRa_ Zrdonnaeon.)
ofmejudgingtohek)deternwwmeactu_k_ of

demonstrate<L _ Tm_,_/E_h_ednqGoa_(3OPoint)
Another source of possible help that needs to be

evalua.qxlis the student'steachers,parents,or otheradult
mentors. The approachthat a sttck_ uses to solve a _ _:
problemamy appear to be very original. However, Ibis
originalapproachmay have come fromsug_ made I. Is lhe _ stated deady and unam_?
by a teacher,parent, (x otheradulL Thus #m idea is
originalbut it is nottotaUythe mderWs. Suchan idea 2. Was gzescope o! lhe problemimiled to a sulrcient
mustbe (x)_ with a less sophis_aled approachthat extentthat it couldbe solved_ Ihe
came comp_telyfrom the studentsownworkor
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contextota sciencefa_project?Oneofthe k_in. itisknnpo_tantlomooonizematUw
char-'_:teristicsofgood_ isIheabltyto _ inthe_ fairaremk:k:llesdloolsluderm
ident_ im_ _ that cambe solved, andthai b(NIhthe _ melfmdand h'_eted_
Merelywo#',,ingon a _ _ wittKLq usedby prolessionalsden_stsand engineersare _ to
makingprogressin sotvingit does not make much be nmv to them. It is also importantto noie once more
of a contrl)uti_. On Ihe other hancl,rmtt_ does thatthe slu(k_ may h_e receivedassistanceand tl_ it
_ a verysaq_ _. _;anmpo,tantpanol the_ to_ meexu_ ofthisass/s4amceand to _ gle cmnldb,JJmlIhat #

3. Was ihem a Woceduralplan to _ a solutionto madeto the Woied-

um_? Engmmm Goals:
4. Havea, ofthe_ beenmar_ _

defined,and,:nm21ed,ifsuchcontrolswere I. Doesthe_ Jurea cieard:#dve?
_ tosoh,ethe_?

5. ifcontrolswerenecessawy,wasthisrmed ?_ ismisobjectiverelevanttoa_ _?
ruco_/zed _d werethe _ _ _ Thm_ dou Um_L or he_ ram/, the nmds _ a

_- 6. WereadequamdatacoUededto_ U_e
conclmk_? 3. Is Ihe _

7. HavemeIkn#afonsotmedambeen_ - wod(able?__ mWbe
kmms_nobutamolnovak_ to_

8. ove,._ doesmeWolect_ an
_ ofU_ sdenmk:reeemd? - _ W_he_ mm't Sok_ions

U,._wl be_ or_ areofno
9. Does the sludent unclemand I_ _ ol this ;xadk:al vidue?

_ toouwrassociamdmsear_?
- e,_,-__ teasibie?A_ thatisso

10. DoesthesJudenthaveanideaofwhatlur0mr eXlxmiuethaiit(:emr_beusedisofno
researchisinck:ad? wadi_ vakm?

11. Did b'm student cite _ _, or citeon_ 4. Cm,j file _ be successfulyemployedin llo
_ uterau_(e.g.,iocaJnewsvapm',Readers desi_ or_ otsomeuse_ end_

ormaoazms)?
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5. Does the solutionrepresenta signifk:ant 6. How muchtimewas spenton lhe
improvementover previousaJtemath__?

7. was U_eWok_weui_nned?
6. Has thesoluIk)nbeen tested to see whelherit will

_ perform_ _ use_,s? 8. Hasthe_ mom,ghlyrenewedand_
(Thiswillbe _ for many studenls,butit should famlar withthescierdi_ or _ _
have been _ed. Ifnotestmg l,_sbeen relatedtolhewoject? __arenot
done. doesttm _t have any ic_ how such consideredto be as inq)otq_min en_eming as in
_st_ co_ be_ _) _. U_e_ _ ha_ madeaneeoato

determine how _ sknilarIo his or her
_ are _ or tme beer,, seked.

As a _ ru_. I_ _ in me area ot
__c _ _ ooa_ssix._ be_ kja_. i i; _dam to_ ma__
sou,.ata projectofaveragequal#ykNrthe_ fair pe_:ipantsinU_esciencefairarenvddle_ sUlmS
receivesa score of 18 points. (See the_ofthis and will notl-.ave_efanladtywilheilf_lhe_mzd
g._e enm_ _ of Ra_ t._rma_on.) _n_ iteraUeorthels(_.mas .sedtq _

scimlm a.d e.g/m_ t i; a_o i.l_mnt i) noraor_
"iZzorou_ness(15 Points) more that em studentmay have receked assistanceand

e_ _ _;anknpormtpartd me_ _oesw.aRu_e
1. IsItm_ co_ w#hinlhescqpeofthe extentoithisassistam:eandto_ lhecooldl_dion

rx.pose_ es4abashed? thatHmine_oU_eU_0.ohnmso*U_eprolecL

2. _k)wcomplete_hastheproie_coveredthesm_ ,t.saoene_ ,jte.e_escodnoinU_isareasho_ be
Ixobiem? "nonnalzed"so Ihat a ;xoject of averaoe(pJa_ tot t.e

_ fairreceivesa scoreof 9 _ (See the seclion
3. ke the condm;ionsbased upona _ of thisguidechimed._ ol Ralk_ inionnalion.)

experimentor on several mplica_onsor the
expemen_.

c_.--_and_--a.a_Va_e(_5Po_s)
4. nnotesare_ IorthistypeofWok_ how

compkmarethey?
1. How _ _sIhe _ at_ to d_z_ 1he

5. Is lhe s_udentaware of _ appmac_ or project?._ he or she _ ils purpos_
theoriesretamdtosolvingthesta_tedpr_? wocedum, andconclusionsin a dear and mncise

-13- -14-



mmnef?Otscomtsupe_s__ Ix_ttryto pmiectof_ _ kx thesmnm tak_ a
make alk0w_lce lot the _ ihat may be socxeo49 pekl_ (See 0re sedimt of llis guideenliled.
_ _ tand_lo an_. Watchouttot _ ot_ Hon.aaion.)
instancesin whk:h studer_ have _

speechesthat they(:k)nlrealy _-- Tedmk:al Skill [10 Points)

2. Doesthe_ ar,d grapr,icaJmaZe,__ _
_ presentme_ Reme,nnZ_rmat I. Howh_h a _vel ofmchr,i_ s/dawas _"ed m
tm _ mayJuretud_ tnpmpaJ_tins _ tm _ (eo.. Jatxntmysin.

Trytoes_rtmethe_ oJttts competaeomJski. ot)se_eiomJsin.design
assismm:e and 1o_ the conml)ulionIhat t skil)?
macleto Uleclar_ anddralm_ valueo_Ule

2. OoesgmsBude_apl)eW,bareduponlw Inlmd_.

3. Are tl'le _ _ ol If'M3iProjecl_ in accl3ntpiisllflho_
an__

3. _wastleplqedtklne? Home?Sdlool
4. HowckJaristhe_,+s,+,,,_-+ot thedramandthe LaUoramq?Unilmityoro_ t_knm_Y_*',41

proced_..,e_ Wobminthem? W_ _ _ mmtNdkom_md_em._i_im. orm0ine_?
5. How _ is the _-_,_,-,,;_,,_ d resuls?

4. wm _ _ _ outundm'me_ of
6. How well does Ihe _ _ _ an adultor didme _ wodt _ on his oroum?

7. _s_he.d._ _ _? Doest dra- and
hoJdyo.r _emsr_ 5. Ho. ms aq speda_mdemiPme_d_o'?WasI bum;-_-,_,--._ bym _ Wasa

8. Is thep,_,_-',,_,,_ made [n _ manner, obtairmdon ban? Was it parto#a laboralmyin
cum_ oroal:lo_? _ lie _ worlm'?

9. wasal ofII_ewodcdoneI_ Ihesludenlorwas .4_a0enerdlride.I_ _ inI'mareaof_
ass_am:e_ komparen__admm.or and_ _ _ be "no_alzed"soIhala
o_rs? Wqedolavera0eq.altylotIhescieEefair_ a

_a generalrule.thescxxV_inmeareao_ds'W' _o_ FtaW_Inkznnareon.)
and _ vak_ sl',(xddtze "normalized"so that a

-15- -16-



_ ofRMBI0Ink)ruination . ifgle_ isavera0e._ a 6 onIm linein"average"_ intherow_,_-,_-,_ to

Eachjudgk_teamistoreconJII_eirevaluadi_of i_ cMeg(xyIhatyouamevakaalk_
eachprojectonthe"Tay_ Ikk:k Sc;_olSciev_Fak
J.dge,s_ Sr,eet."_ of_ v_ beWov_ed- . , mewoied_;oood.mco_anOonmerme_ _e
Therabngslv_ is(jvkJedir_ twosedkx_bYadadmd -go(xJ-cokxmintherowconespond_toIhe
line.The_ section,uponwtvk:ht.e numehcalscores cam0mythatyouareevalualk_
aremcoeded,winnotbe_ toIhesbxlen_ The
k)wer_..por_ _V_ eriejud0es'comeNmsand . i meproi_ isexcellm,mc(_ a 10oatie ice tn
suoges_esaremcon_ webemovk_ _o,_emdm_ t_e'_ coka_ in memwooRsmxxrm0_o
mhe_ emmdobemerk, _ _ T'-,,ek_mdioes the_ gmtyouamevakak_
ior _ uw ral_ sheet am as k)no_, i yourteamdeienn_es thatthe_ _ Iora

Reco_gle nuntwandWeotme_ _ moiedis_-,_,,,-._._:._._ lm ol lie eslablshed

biankslat)ei_ -wojedmnb_ and"woiedWe"onihe V)metwo_ onmerm kt IhecokmnooemsPOndm0
._ _ and lowersections ofIheralingsheeL V)I_ehiglw _Un_ ForesaeWl. I yow teamdemnn_uI_ aprojedisgoodlo_ inthearead uwl_

RecordIhonumedcalscorns_n_,,_.,_ to the ably. reco_ a 9 inthe llne_ the heading"escege_
_n__ _t_ jm_i_ _g_ m_e__ onmemw_e_'_ abe/-"
ihe_ _ ofthekernlabek_"numedcalrain_" Compu_ thetot_ s_o,e _ a _ hYin_ to ,eco_ the numm_ sco,e _ a P_/cu_
_. rammeoveran_y o_meWojec_inma_ m,ll_b_e mema,tw matyo, _ inlw cokmm
_as: (1)u,----_-'---'--r.(2)pooc(3)averaoe: oanesixn_notome_ bymep,J,_ inthev_ighl_gcek..._nandenmrtheresulonthelineinthetotal
(4)good;or(5")ex_ soore_-.

- IfIheprojectista-_-]f, recon_a2 onIheline
ing'm_ cokmming'mrow Forexaq_, il youraleda _ asaverageIn
_ io g_e_ u_ y_ am _ alley, i_en youwouldmuad a s ini_e "averaOe"_ m_e -ueauve ab_- mw. Theweq_ _Z_

totIhe'_ _ row_ 3- Thendom.youwou_

_ if iheprojedispoor.recorda 4 on_ rmeinI_ _ Ihe6by3 loget18.wlV_ ym:xmukJemmrinthe
"poor"coUnninmerowconeq)ond_tome .1oralscore"cokmminme"=ealimabi_" row-
camgoryma_youareevekamg.
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Compu,ek W scM _ _e _ t_ suntan0
g_emWkBin Ihe"1oralsco_"cokaminal of Im mws-

_ _ 1oretorting_e _ _ kx
each _. your_ _ also_ kl llle
convnen_podiond thelower_ of Ihekxm.a _
_.al_. ot thebasesk_ me_ _ You
mayalsokMSxlesuogeslionsfor_ _ orkr
oew enhancenv_of Ihe ;xojectkl Iheoonv_nls_

Rnaly. nmxd yownameskl theblankslabebd
_ Wam-atme t)ommd lheupl_ andIowu
sedkxesof IheIonn.

eros
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INFORMATION REGARDING JUDGING

Courtesy of Washinston Middle School
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,,_3_E' ! Ii470N_TIOH ION4

NAME IqtONll NUM]JER
Ill ' -- " ] _ - iflll II iii -- I III i llJllI IIIIIII III .... - L UllIII - I

HOME
ADDRESS ZI? CODE

- _ ] I -- i ii I I ii II iL I II I I I I I1[ I - __ _ I lllllllIr _L_. i __ IIIIIlll I .....

COMPANYNAME
_ 1111 I llilll _ I Ill _ ._ Ill II JlllIII I I] II] __ I l

POSITION
__ ..... -- •......... .... :- II I__ ___ el • i i ]iii _. IIIIII I[ III l[llml i

COMPANY ADDRESS
!lLJ ILIIII II I II ..... II IIIII 31 I I II I I IIIII IIHII I I _

C0MPAN¥ TELEPHONE NUMBER
mlll_ i ii11 ...... iiiiii! __ ii i _ ]]IIIII ±IIIIIIII- .....

EDUCATION (circle one): B.A. i.S. H.A. M.S. Ph.D.

HA3 OR:
7 i ...... _ .......... I Sill I I I L I lllll lllll l_ll_lllt i -- L ZL .

Please check one or more of the follow/nlz

I would like to be • jud|e at the Science Fair at Walhlnlton Middle
School.

I am interested in beins • mentor and/or tutor at Washinlton Middle
School.

---_ I am unable to be a Judae at this time, please keep my name and phone
number available for other forms of participatin S with Waehiniton
Middle School.

---__ On behalf of myself or my company, I would like to present the
fol lowin8 •ward(e):

Name of Award
Criteria for |lQlll'gction: -- I.................

Form of Award: Plaque --__- Certificate II

Cllh Avlrd (lpl¢Ify amount)
II lllll I I llllll __

Other
u re.H,,,, , ,i

PLEASE RETURN TO:

Rhonda Sandoval, Science Dept, (505) 764-2000
_ashington Middle School
1101 Park Avenue, S.W.
Albuquerque, N.M. 87102-2967
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ALBUQUERQUEPUBLICSCHOOLS
WASHINGTON MIDDLE SCHOOL

1101 PARKAVENUE, S.W.
ALBUQUERQUE, NEW MEXICO 87102-2967

OILJACKtC_tOFF November 12, 1991 JOMm NLVIGIL
_Nt PmNOP_

I_) 7eM.IM0

Hr. Davld Henlcucci

Dear Hr. Henicucci:

WashinEton Hlddle School is having it's Science Fair.

We would llke to ask you to participate as one of our Judges. The
Sclence Fair is scheduled for Wednesday, December 11, 1991, and Judging vtll
be81n at 8:00 A.H. and end at 1:00 P.M. However, we would also like to
invite to you Join us for lunch.

Enclosed is a "JudBe's Information Form", which we would ask that you
complete and return. Perhaps you are unavailable at this time, but are

interested in helping in other activities, luch IS tutoring or mentorinR--
we would welcome your help.

If you would llke to be a Judge on Wednesday, December 11, please
contact Hrs, Lynn HLRhtover at 247-3009.

Sincerely,

Rhonda Sandoval
Department Head for Science

/tvn
Enclosure

.-_ ,. _:,l.fl! ( JtelJ.,tl . t, ,t,t Jr're,I,l,',t, '"
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JUDGES SCORE SHEET

JUDGES NAME
i

PROJECT #

CATEGORY i i ii

TITLE OF F'ROJECT
llll i i

i

RATING
Needs Acce_t- 8ood Very, Ex_el Total

Improve- able _ooo len_
ment

POINTS (2) (4) (6) (8) (I{:)
reative
bility x 3 =i l i

ienti_ic

hought . x 3 =

Thou roug h-
hess ........ _ I • 5 ,=

Clarity
and
Dramatic

Value _ x 1.5 =

Technical
Skll I . ." 1.0 =

Total .i

Signature

R _ m m m i m m

Project #

Title:

Comments:

I. What would have made this project better?

2. What was done well on this project?

3. Would you consider this project for Resionals? Yes No
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WASHINGTON MIDDLE SCHOOL

SCIENCE FAIR

JUDGES BRIEFING

IMPORTANT! These contestants are 6th, 7th, and 8th graders.

Don't expect graduate student work. On the other hand,

don't be too soft-hearted. Take time to review enough

exhibits to recalibrate yourself to mld-hlgh level.

Interviews Ask Ms. Sandoval to get students for interviews:

top 2-5 in category; all with potential to go to Regional

Fair. Interview and rate by yourself. But, discuss with

other judges.

Look at "Judges Score Sheet" in your packet.

Break judgement into five independent areas (not equally

weighted):

I. Creative Ability (30%) Use interview to verify

contestant's contributions versus helpers'.

2. Scientific Thought (30%) In Engineering, Mathematics,

and Computer categories, consider engineering goals, or

mathematical or computer methodology.

3. Thoroughness (15%) Better to thoroughly treat a bounded

problem definition than to tackle too large a project.

4. Clarity (15%) This is the place -- and the only place

-- where I give credit for the display.

5. Skill (10%) Again, in relation to what a mld-hlgh

student could be expected to do.
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For each individual area, score as one of five ratings:

Ratinq _ Max

Excellent I00

Very Good 80
!

Good 60

Acceptable 40

Needs Improvement 20

Use the full range of ratings. The best you see here should

get 100%, the worst should get 20%.

Do your arithmetic on the "Judges Score Sheet". Be sure to

sign Score Sheet, then turn it in.

Two-way interaction wlth students. Emphasize poslSive

suggestions for improvement. Verbal, or written on Score

Sheet, or both.

To repeat the most important factor you must consider.

These contestants are 6th, 7th, and 8th graders. Don't

expect graduate student work. On the other hand, don't be

too soft-hearted. Take time to review enough exhibits to

recalibrate yourself to mld-high level.

Questions?
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JUDGES' SCORING SUMMARY SHEET

Category(ies)Judged: ,,

(PLACEA LARGE"X"ATPOINTTOTALFOREACHLISTEDPROJECT)
i ii i i .... ii ii

Number
of Total
Points

u
i i i i i i

100

i i

90

80

iiiiii i

70

i iiii

60

50

ii

40

30

20

, i

10

Project
Number
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JUDGING CRITERIA

Courtesy of Northwest New Mexico Regional
Science and Engineering Fair
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ISZFjul_m_ cm'r_A

h__

HELPFUL HINTS Scimfif_ 'I'houillC_llieelr_ _ 30 _ 25 polls
"n,o__ sspomm 12

I) Exarmne the quality of work the stmlmt did, and how w_.ll the Skill 15 points 12 points
_udentumlersumdstheprojectandareaof study. Thephysicaldisplay Clarity 10 pomm 10poims
is me_y secomlary to the gudent's knowledge of the actual research. T_ -- 16 poimts

2) Look for evidence of laboratory, field or theoretical work, not just Cnmt/me

library research or gadgeteering. 1) Does the project show c_eative _ and _ in

3) Keep in mind that projects are high-school level,not Ph.D. or -the questions asked?.
p_msional levels. Sometimesjudgestendto go toextremes,giving -the_ to_ theproblem?
students either far more credit than they deserve or not enoughbecause -the mmalysisof the dala?

it is not in the Nobel Prize category. -the immpm_tiem of Qhedata?
-theme of eqmpmm_-

4) Compare projects only with those in the same competiticm, and no( -the onm_ucboe or design of new equipme/?

with projects seen elsewhere under other ci__.
An ori_ginalideafora project_wid show Oeaterctemiv_ thana

5) Judgesshouldkeepinmind thatthefairisnotonlya competition, _p_ froma_ C_mopt_iscaeafiveltd
.n butan educationaland motivatingexperiencefofstudents-Thehigh _ineveryaapect. Rememkegthataaeati_amd__

point of LlleFair ex_ for most students is their interviews with the for _ school students is _ horn that of ptq_h_&oma_

j_ges. Keepia ,miredsomep,oje_ maycommimdin,eros _ s_m_

6) As a gene_ rule, judges represent prof_ authority to stmlemts. _, the_ _ havecome h_ m_ _ imtegtbtmk$
Formisreason,judges slmulduse an encouragingume when asking o¢_ mmmals_ tojudges.
questions,offeringsuggestionsorgivingcomu-,Etivecrit_ism. Ajudge
shouldnevercriticize,treatlightly,ordisplay boredom toward iwojects Anml_ polar to comsiderwhm judging is how mmcb_ a stmkmt

they _ly _ mngporUml. Always give credit to the student received. A smdm/'s _ to _ a _ mat seem
forhavingexpendedtheefforttopresenta project, butmy havecome ftmn a sciemtist'sm"engineer's_ Ifa

mademreceivedhe_mta_ amyaudit_r_ _amd

7) Pleasebe discreetwhen d_ winnersof making critical originalitydmuldmflectthestmdent'$owmcmnilxmi_s-
ctmm_ts in elevators-restauram_,or elsewhereaboutj_, as

or adult escorts might ovenrhearthem. We _d not want the 2) Creative research should _ an imvestigliom and help am_er a

results toget out before the winners are _. In addition, please _ in am ocigimal way. The assem_ ofa ki¢ _ mo¢ be
do not leave wriUen notes or conummtsin the exhibit area _r other creative unless an ummml _ was takem. C_oflec_l shomMmot

becemsidm_dc_miveumtemeh=ymeroodm_ m im_s*igmieL
common areas, and to he_ ams_m"a question in amocigin_ way.

3) A creaL,ve camUibutmpmmol am_ md _ way m
solve a _ Where ._mdgimg,make sine to _ _
pdgmemmSmd gum_ _.
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!) How clearly can the gudem discuss the WoFcl stud _ the
project's p,,_, _ocedm_, and conclusimm? Make al_ for
nerv_. Watch out for memocized _=Ees that reflect little

_=.-.Jing of _r_rincipl_.

2) l_s the _ m_mal reflect the stud_'s _ of d_
research? CTsEc _ help imo sccou_.)

3) _ the impommt phases of the _ _ in m o.ledy
msm_?

4) How clearly surethe data pltsemed?.

5) How _y aretheresets presmted?.

6) How,_t does the_ _y _pt_ italY.

7) is the _ done m a fortlml_t mmm_, without cu_ tricks

or gadgets?

8) Did the studmt do all the exhibit work, or did somnmonehelp?

Teamwork (Team Projects cmly)

I) Are _h_ tasks and comatri_,miomof each team _ clemty
outlined?.

2) Wm each team _ fullyimvoived with the project,and iseach
flm_iar ,,_llh all _Nx:ts?

3) Does the tirol wodc reflect the comdimted eH_mts of all team
_?
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Appendix G:
Resource Materials

for the SFVSC

Mentoring Program
i

Courtesy of Washinston Middle School
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WASHINGTON MIDDLE SCHOOL
SCIENCE MENTORINGGUIDELINES

1991-1992

Welcome to the WashingtonMiddleSchoolScienceMontorlngProgram. We
Ire gladto haveyou lie a mentor,and we hopethiswillbe t positiveexperiencefor
youand the student(l)withwhomyouwillbe working.

The goal of the MontorlngProgramI| to Inoreue the qualityof the student
scienceprojectspresentedlit the Regional$oienco Fair, lindwithan extendedgoalto
promotemorerepresentativesselectedforthe State SoionceFair. This cononlybe
doneby continueddevelopmentof the students'self-esteemlindoonfldenoe,and by
teachingextendedstrategiesin scienceproblem-solvingthroughoutthe refinementof
the project. "Si ee puedo"(it canbe done)needsto be the standardfor the students
ratherthan the exception.You, as a mentor,canbe Instrumentalin helpingto
continuethe studentseuoceeli.

A mentoris a successfulcitizeninterestedInrealizingthe potentialof the youth.
Researchshowsthat students,who havea parentor otheradultohallonglngand
supportingthem, scorehigherinthinking/reasoningskills. You, as a mentor,will
pfimadlyact as a role model. MostWashingtonstudentshavehad limitedexposureto
scienceexpodmentationdevelopment,andyou maybe able to broadenthe
experiencebase of yourprotege, You willbe ableto providesupport,encourage
educationalgoals,shareexperiencesandactivities,and becomean adultfdendof a
youngperson. Youwillnothaveto be an "authorityfigure"or a parentreplacement. In
short,yougetto havethe fun.

The informationattachedis designedto giveyousomedirectioninwortdngwith
yourprotege. Youare not limitedto the activitiessuggestednorare youexpectedto
participatein eachone. Rather,you mayusethe suggestionsas guiclellnesto find
mutualinterests.

We ask thatyouphoneyouprotegeat leastoncea week and meetin personat
leastonce a week upto the date ofthe RiegionalScienceFair,March 13, 1992. Each
studenthas been askedto callif an appointmentmustbe cancelledor reschedules,
andwe ask the sameof you. Wo hopeyouandyourprotegewillhavea mutually
rewardingexperience.

C-3



A MEN,TOM IS:

A PROFESSIONAl. ROLEMODEL
A MOTIVATOR
A RESOURCETO THE STUDENT
A HELPINGHAND
A FRIEND

WHAT WILL MENTORS DO;

GET IN TOUCHWtTH STUDENTANDHAVEATALK
ASSESS HOW TO HELPA STUDENT-MAKEA LIST

assistin letting Uplxpedrtwlm
developtlrnellnewithregullrcheckpolnts
ol'.N:kdallylogonexperimentWooess

CONTACTSTUDENTAT LEASTONCE AWEEK
"Howare youdoing?"
"Whathaveyouiooomplithed,RE:project?*
"What'sholding youback on this or1Nit?"
"Let'| thinkTogetherIdx)ul howI ejn help."

WORKWiTH STUDENTTOKEEPHIM/HERON TRACK

PHONE TIPS_

PREPARATION
FRIENDLYGREETING
SMALL TALK-ICE BREAKER
OPEN-ENDED QUESTIONS

"Tellmemore...',"Sharewithme....*
PROBING

"Tellme more.,.', "Thlt'l Interesting,p_ase goon..."
SOLICIT MULTIPLERESPONSES

"Whatklndsof things....", "Whichone| Interestsyou?"

MENTOIqSHIP IS.

Helping parents and teachers guide student in completing revisions on their
science project.
Giving students tips on success once he/she sets a focuson,revisions,
Being a successful role model.
Support/ng students in finding resources for project improvement.
Acting as, or leading a student to reliable sources of information as needed.

PROFILE OF A MENTOFI:

Willing to contact student a minimumof once a week.
Willing and able to make a significant intervention toward

success of the student.
Able to focus and persevere.
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EXPECq

i

STUDENTS MENTORS PARENTS TEACIIERS COORDINATORS

To express feeling, Contact student Fapress an interest in Remind students to Serve as a liaison
desires, expectations mirdn_n of once a ithe _ _ what complete pz_jects on with school, mentor,
of working with week. the progynm provides time and meet dead- student, parent.
mentors, for the student, lines.

To express feeling, Keep a line of
Treat mentors with desires, expectations Support the mentor Allow classtime for commmication between

respect. Be of working with by encouraging the mentor to work with mentor, student and
courteous and polite, students. _tudentand participate student if necessary, parent.

needed area of

Be honest and open. Treat students with support. Give students mentor/ Provide materials,
understanding and workshop remixder supplies, books, etc.,

Commit to having a respect. Read, return, and re- notes, necessary for tho
successful spond to correepondence success of the program.

personnl/_rking Assist student in or- sent home. Critique students'
relationship gmdz£ng materials for project at least Evaluate progrm.

woject, including attend scheduled 3 times prior to

o Complete assets scientific method, conferences or meetings completion due date. Provide students
and activities on experimenting, class schedules
time. graphing and data Keep open coemmication Be available to help home phone for mentor

collection and charts, with mentor concerning in support areas or place where student
Inform mentor if activities and deadlines such as xeroxing, can be contacted.
unable to keep a Commit to having a and scheduled meetings, typing, etc.
scheduled successful pe_

appointment. _rking relationship. Help students to have
a professional looking

Overall coemitment Assist .student in us- project.
to the success of the ing resources outside

and self. the c_ in order Prepare students
to complete assets for jud{_einterviews

Keep a _ss log (recoemmd£_ outside and schedule time for
of experiment and resources), student project
project, presentation (perhops
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COMMITMENT REQUIRED

Bothparticipantsinthisexperienceagree to try to fulfilltheirdutiesandmake a
personalcommitmentto succeedinthe relationship.

Duties of a Mentor

1. Make a listof goalswhichyouandyourprotegehopeto accomplish.

2. Set a timelinefor completionof projectobjectivesand goals.

3. Meet once a weekand/ora phonerall to evaluateprogress,sdOressproblems,
determinesolutions,and maintaintimelinecompletion.

Duties of • Protege

1. Make a listof goalswhichyouandyourmentorhope to accomplish.

2. Set a timeline/or completionof projectobjectivesandgoals.

3. Meet oncea weekand/ora phonecallto evaluateprogress,addressproblems,
determinesolutions,and maintaintimolinecompletion. L

BUILDING RELATIONSHIPS THROUGH GOAL-RELATED ACTIVITIES

One of the bestways to buildthe mentor/protegerelationshipis for the pairto
participatein enjoyableactivities.

Field tripsaroundthe communityto observeresourcesrelativeto project.

Visitto mentor'sworkplace

Dinnerin the mentor'shome

Talkingaboutimportantexperiencesin yourlive

Talkingwithadultsin protege'sprojectarea

Providepositivefeedbackon completionof timelinegoals
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GUIDE8 FOR EFFECTIVE MENTOR

1. Establisha warm,genuine,andopen relat,onsnip.

2. Keep Infrequentcontactwithstudent;takethe Initiative,don'talwayswelt
for studentsto come to you.

Considertakingstudent to workto tour facilityanddiscussjob opportunities.

3. Monitorstudent'sprogresstowardprojectgoals.

4. Be realisticwithstudent.

5. Encourage studentsto consider/developalternativedirectionswhen
appropriate.

6. Encouragestudentto talk by askingopen-endedquestions.

7. Don'tmake decisionsfor students;helpthemmaketh_)irown.

8. Focuson student'sstrengthsandpotentials,fatherthan limitations.

9. Provideaccurateinformation.

10. Be a good listener.

GUIDELINES FOR MENTORS TO HELP STUDENTS ACHIEVE GOALS:

Monitorstuclent'sstudytimeby havingstudentkeepa recordof time spenton project.

Assiststudentin organizingmaterialsfor projectdevelopment.

Assiststudentin usingresourcesoutsidethe classroominorderto completeproject
(recommendingoutsideresources).

Serveas a positiverole model.

Providematerials,supplies,books,etc., necessaryforthe sucoessof project
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MENTOR PITFALLS

Many mentorswillundoubtedlyencounterthe temptationto go beyondthe minimum
expectationsintheir relationshipswiththe students.Pleasebe aware that good
intentionscan, at times,backfire. Here are a few warningsigns:

Yoursoleresponsibilityis to yourstudent,_ his/herfamily,too.

Short,but regularcontactsaccomplishmuchmoreforthe student
th_n lengthybut irregularget together. QuantityIs as Importantas quality.

R_rnember,we are nottrainedand notexpectedto be socialworkers.

Mentorsare notexpectedto makea largefinancialas well as personal
contribution.

Only breakan appointmentwiththe studentbecauseof an emergency. Trust
willbe crucialto the relationship,andnothingunderminestrustquickerthan
broken appointments.

Be careful to initiallyestablishguidelinesfor eachcontactingthe other:both-
too difficultand tooeasy-patternsof communicationcan breedmisunder-
standings,

Be consciousof goalsandaccountabilityin yourrelationships.
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STUDENT HANDBOOK

WHAT IS A MENTOR?

The words"MENTOR"has a Greek rootmeaning"steadfastandenduflng."
a _ shouldbe a caringpersonwhoestablishesa relationshipwith youovera
periodof time in orderto providesupportandassistanceinsettinggoals,making
decisions,or resolvingproblems.Traitswhichwe hopementomwillexhibitare
listening,nurturing,andsupporting.They are nota replacementfor yourparents.

Some activitiestn whichyourmentormightwant to be Involvedare:

* evaluatingyour scienceproject

* suggestrefinement/extensionof projectfor RegionalScienceFair

" assistin settingupexperiments

* suggestloggingdocumentationprocedures

* problem-solveexperimentoutcome/gliches

" assistin redesigning/writingof researchpaper/displayboard

" providefieldtripto community/workresources

" providefieldtripto personnelworksite

WHAT IS YOUR ROLE?

You, betterthan anyoneelse, knowhat helpyouneed. Researchshowsthat
students,who have a parentor otheradultchallengingand supportingthem, score
higherin thinking/reasoningskills. Mentorshaveopportunitiesto relateto you in
uniqueways. They are not "authorityfigures.:They maybebe wonderfulrolemodels,
however,who can share experiences,guideyouin difficultdecisions,and be an adult
friend.

We hopeyouandyourmentorwillforma positiverelationship.Rememberthat
bothpartiesmustworktowardthisgoal. We knowthat youwilltreat yourmentorwith
respect. If youare unableto keepa scheduledappointment,youwill calland cancel.
Hopefully,yourmentorwillcall/meetwithyouat leastoncea week. If thisdoesn't
happen,call yourmentor. Continuingcommunicationsis criticall

At your first meeting,youwillwantto exchangephonenumbersand learn
somethingabouteachother. What do youwantyourmentorto knowaboutyou?
Make a listbeforeyougo. What do youwant to knowaboutyourmentor? Includeit on
yourlist. Findthe besttimesto gettogether. Be readyto discussan area whereyou
canuse somehelp. Encourageyourmentorto callschoolifmoreassistanceis
needed.
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SOME ANSWERS TO COMMON PARENT QUESTIONS ABOUT
MENTORING

What shouldI doif mychildcannotmakeitfor a meetingwiththe mentor?

You can encourageresponsibilityin yourchild,by havinghim/her(:allthe
mentorwhena meetingmustbe rescheduled,If yourchildis veryill, youmay wantto
call yourself. Be sure thatyouhavethe phonenumbersnecassaryto reachthe mentor
bothat homeandwork.

What if family plansconflictwiththe mentorandyouthmeeting?

The roleof the mentorshouldbe oneof complementingor addingto
opportunitiesfor growthalreadyavailablethroughthe family. Time withthe mentor is
essentialfor completionof the scienceproject. Itwouldbe helpfulif you letthe mentor
and your childknowwhen youhaveplannedfamilyevents.

G-IO



BAD AND GOOD USTENING HABITS

BAD USTENING HABITS GOOD USTENING HABITS

• Closing your mind by wiling the rneuage • Opedng yourmindto see If there'sanythinginthe
'uninteresting" rnm_ge youmm_ from

• 'Puttingdown'the lpmker - the way he/sheq)eake, • Gettingthe q:mker's meeuge whiohil more
drmm4m,gestures,etc. Intpor_ntthin _ deliveryor

• Plannlngwhatyouwillsaywhenitb your"turn"to • 'Hearingthe q)eaker out' anddelwlngjudgment
q)eak -- your rebuttal,judgment

• Listeningforfacts only • Lisleningforfacts,_, mainideas,andfeelings

• Tryingto outlineeven/thingthe speakersays • LiUeningi few minulel to determinethe speaker's '
organization

• Fakingattentionto thespeaker • Spendingenergylistening,Insteadof pretendingto
listen

Creatingortoleratingdistractions • Creatinga positivelisteningenvironment-- askingthe
q>eakerto talklouder,closea door,etc.

• Avoidinglisteningto difficultmaterial • PracticinglisteningbyWing to understanddifficult
material

• Lettinga reactionto wordsusedbythe speakerinhibit • Identifyingwordsthat mightcausea negativereaction,
yourlistening Ind doingsomethingabout it

I_urce: PareWilson,coordinatorforthe MentorProject
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YOUR ICIKIIC| FAIR PRBelINTATIOII TO Till ,llUDGIB

Do not memorize your presentation. You may initiate the presentation or the Judea
may take the initiative by uking speoiflo questions.

1. [ntroduoe yourself. "Hello, my name b ................................... -- ............. "_

L Give the title of your project. "The title of my proJeot b ..... ....... ,"

$. F.xphtinthe purposeof your proje(2t. "The purpose of my proJeet b ........

i"
H,I illi i [ - -

4. Tell the jud|u how you jot interested in the topio.

8. Explain your prooedure. "The procedure that 1 :o]Jowed wu ....... ."

|. Show your resu]ts. £xp]ain your ohsrts, rapM, or noteboolut.

?. List your ooneluJions. Expl, in what you have proven. It you think you had some
pr_|ems or errors in your experiments, don_t be afraid to admit these.

l. TeU the |udees what you mi_t do fn the future to continue _rourtxperL_enttt|on.
What wou_dyou hive done differently if you were to do the proJeot spin?

I). It you do not know the answer to It Judlre'8question, then lay, "I'm iortT, but I
don't know the answer."

10. Thank the judies. AJwayl remain emmposed.

OTOH _ POE PBIDITINO

1. Pr8etiee your presentation to your went.J, teaoher, brothers and sisters, neighbors,
friends, or your doE. Be eomforUd_leand oonfident. You know slot about your
projeot.

|. Wear your best olothes, look your very best.

$. Look str&Jlht into the eyes of your Judl[u. PI3F attention to the Judl[es,

4. Stand to the side of your uldbit.

J, go not oMw lua w.esnd$,

i, Speak loudly ,noulrh to be heard by I11 the Judges.

?. Smile.

8. Be polite.
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ALBUQUERQUEPUBLICSCHOOLS
WASHINGTON MIDDLE SCHOOL

1101 PARKAVENUE, S.W.
ALBUQUERQUE, NEW MEXICO 117102-2967

DR.JACKIOtROPII
su_m_,,ol,,T _ r'y He r c isd o

MI_PAL
_pmt)t,j,6:moo

May 26, 1992

Mr. Dave Menlouool
i621 kn Carlos 8W
Albuquerque, NM 87104

Dear Mr. Men!cuccl:

We would like to say once again, "THANK YOU," for a terrific
experience with our students at WashingtonMiddle School. We learned a
lot, and see positive results in the quality of our students projects. We
look forward to next years science fair.

Although few of our students were recognized for their time and
quality of project, we feel they learned a lot and had a rewarding
experience through community interaction and development of cross-
generational communicationskills. They made a comm!tment,and learned
to interact with adults in specific job related fields of study. This
enhanced their knowledge of vocationsand education needs. They shared
their learning experiences with us, and their excitement was obvious.

We hope you will be available for next year. We are enclosing a
questionaire for evaluation of this years experience, and to develop focus
for change next year. We hope to continue to develop the mentoring

r 'p oject, and see continued growth In our students abilities

We apologize for this late recognitionas the year has passed ever so
quickly. We clo appreciate your time ancl talents volunteered for our
students. We look forward to seeing many of you again next year. Have a
relaxing summer.

- / /"/
Cojrdi_ly yours,/, i," '" .,/:

/,, _ " Z ,_,_"" ._,,z,,,Z_,#_.,,.,4.

IQ1rs.Su'eGorman
Ms Cherry_ Zielaskowskl

A. _rq..l OIJlR.'f.n il_t #;I. II/,,l_',"
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WASHINGTON MIDDLE SCHOOL - MENTORING PROGRAM
NW REGIONAL SCIENCE FAIR PARTICIPANT8

Please give both positive and negative responses.

1. What were the key pointsof strengthand weakness in the
reentering guidelines?

2. What needs to be develo_ for the reenteringworkshops?

3. Would you be interestedin workingwith a Science Fair Club
after school next year?

4. What types of pre-workshopsfor the students would you
suggest for student preparation next fall?

5. Would you be available for mentoringagain next year?
or know others who would also?

Name ............. _ _................... Phone ..................
Address ..... -_ ......... ZIP
8peclalty expertlse ............................................................

Pleasereturnto: Ms CherryZielaskowski
MentoringProgram
WashingtonMidSchool
1101ParkAve.,SW
Albuquerque,NM 87102-2967
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Appendix. H:
Handout Materials

.for the Science Fair
Orientation Workshop

for Parents and Students
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HANDOUT MATERIALS FOR
PARENT/STUDENT WORKSHOP

Courtesy of St. Charles BorromeoSchool
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SELECTING A TOPIC FOR THE
SCIENCE AND ENGINEERING FAIR

Students complete sciencefair projectsfor a varietyof reasons. For many, it is a requirementof the
regularsciencecurriculumforthe school. Otherschooseto doa projectbecausethey are interestedin
scienceor engineeringandwant to investigatetheseareas. Finally,otherstudentsfindthecompetition
exciting. Regardlessof the reasons,a scienceor engineeringprojectis anexcellentopportunityto get
real "onthe job training"incarryingout a long-termindependentstudyandto shareexperienceswith
otherstudents. Asa result,the mostimportantaspectof choosinga topicis to selectone that the student
finds interestingand fun. Listedbeloware somethingsto considerinmakinga choice.

Interests
- What kindsof thingsdoesthe studentenjoydoing?
- What area of scienceor engineeringdoesthestudentfind interesting?
- What kindsof booksdoesthe studentliketo read?
- Does the studenthave any special skillsor talents?

Is this a project that the student can do?
- How hardwillthe topicbe for thestudentto understand?
- Is the student familiar with the topic or is it new?
- Will the student need to gather a lot of outside information and how long will it take?
- Can books be checked out from the library or will they need to be used there?
- Will professional advice be needed and is it available?
- How much involvement will be required from parents?
- Will the student be able to work in this area for 10 - 12 weeks and still be interested?
- Can a special schedule be set up to complete all the things that will need to be done?
- Is it possible to complete the project in the time allowed or will it need to be broken into phases?
- Does student have enough free time to work on the project?
- What special tools or apparatus will be needed and are they available at a low cost?
- Is there anything about the experiment the student's family will object to?

Safety
- Will the student be able to follow all safety rules as outlined in the rule book referencedbelow?
- Are there any dangers from equipment or materials associated with the project?
- Will there be any danger to the student or the subjects of the experiment at any time during the

investigation of this project?

Clearly, selecting an appropriate topic depends on several factors that must be discussed and agreed
on before the project is begun. Participants in local sciencefairs are encouraged to follow the guidelines
for participating in the International Science and Engineering Fair. These are available in a booklet
entitled "Rules of the International Science and Engineering Fair and all ISEF Affiliated and Local Feeder
Fairs". Copies may be obtained by writing to Science Service, 1719 N Street N.W., Washington, DC
20036 or calling 202/785-2255.
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SELECTINGTHE CORRECT CATEGORY

Because each projectcompetesagainstall of the other projectsin the same category,it is important
to placethe projectintothe correctcategory. Errorsusuallyarise becausethe studentconfusesthe basic
idea behindthe projectwithsomeof the methodsorequipmentusedto carry out thework. For example,
manyprojectsinvolvethe useof the computer,butonlya few qualifyforplacementinthe Computer
Sciencecategory. Today'sscienceandengineeringprojectsare becomingincreasinglyinterdisciplinary,
so itis importantto identifythe primaryemphasisof theproject. Bydeterminingthisemphasis,the
studentcan moreeasilyselectthe correctcategory.

Descriptionsof the sciencefair categoriesare givenbelow.Inaddition,someexamplesof project
areas and howthey mightfit intodifferentcategoriesare alsogiven. If thestudentis not sureaboutthe
appropriatecategory,he orshe shouldcontactsciencefairofficialsfor assistancebeforecompletingthe
registrationforms.

DESCRIPTIONS OF SCIENCE FAIR CATEGORIES

BEHAVIORAL AND SOCIALSCIENCES Psychology,sociology,anthropology,archaeology,ethnology,
ethology, linguistics, animal behavior (learnedor instinctive), learning, perception, urban problems,
reading problems, public opinion surveys, educational testing.

BIOCHEMISTRY Molecular biology,molecular genetics,enzymes, photosynthesis,blood chemistry,
proteinchemistry,food chemistry,hormones,etc. (Thisisoftena seniordivisioncategoryonly,andis
occasionallyeliminatedat somefairs becauseof the smallnumberof entries.)

BOTANY Agriculture,agronomy, horticulture,forestry, plant taxonomy,plant physiology,plant pathology,
plant genetics, hydroponics, algae, etc.

CHEMISTRY Physical chemistry,organic chemistry (otherthan biochemistry),inorganicchemistry,
materials, plastics, fuels, pesticides, metallurgy, soil chemistry, etc.

COMPUTER SCIENCE New developments in softwareor hardware, informationsystems,computer
systems organization, computer methodologies, and data (including structures, encryption, coding and
information theory), etc.

EARTH AND SPACE SCIENCES Geology,geophysics,physicaloceanography,meteorology,
atmosphericphysics,seismology,petroleum,geography,speology,mineralogy,topography,optical
astronomy,radioastronomy,astrophysics,etc.

ENGINEERING Civil, mechanical, aeronautical,chemical,electrical, photographic,sound,automotive,
marine, heating and refrigerating,transportation, environmentalengineering, etc. Power transmission and
generation, electronics, communications, architecture, bioengineering, lasers, computers, instrumentation.

ENVIRONMENTAL SCIENCES Pollution sourcesand their control,wastedisposal,impact studies,
environmentalalteration,(heat, light,irrigation,erosion,etc.),ecology.

MATHEMATICS Calculus, geometry, abstractalgebra,number theory, statistics,complex analysis,
probability, topology, logic, operations research,and other topics in pure and applied mathematics.
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MEDICINE AND HEALTH Medicine,dentistry,pharmacology,veterinarymedicine,pathology,
opthalmology,nutrition,sanitation,pediatrics,dermatology,allergies,speechandhearing,etc.

MICROBIOLOGY Bacteriology,virology,protozoology,fungi,bacterialgenetics,yeast,etc.

PHYSICS Solidstate,optics,acoustics,particle,nuclear,atomic,plasma,super-conductivity,fluidand
gas dynamics,thermodynamics,semiconductors,magnetism,quantummechanics,biophysics,etc.

ZOOLOGY Animalgenetics,ornithology,ichthyology,herpetology,entomology,animalecology,anatomy
paleontology,cellularphysiology,circadianrhythms,animalhusbandry,cytology,histology,animal
physiology,invertebrateneurophysiology,studiesof invertebrates,etc.
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SOME PROJECTAREASAND HOW THEY MIGHT
FIT INTO DIFFERENT CATEGORIES

Instruments - The designandconstructionof a telescope,bubblechamber,laser,or otherinstrument
wouldbe Engineeringif the designandconstructionwere the primarypurposeof the project.If a
telescopewere constructed,data gatheredusingthetelescope,andan analysispresented,the project
wouldbe placedin EarthandSpace Sciences.

Marine Biology - BehavioralandSocialSciences(eg.schoolingof fish),Botany(eg. marinealgae), or
Zoology(eg.sea urchins)

Fossils - Botany (eg. remnantsof ferns), Chemistry(eg. chemicalcompositionof fossilshells),Earth and
Space Sciences(eg. geologicalages),and Zoology(eg. prehistoricanimals).

Rockets - Chemistry(eg. rocketfuels),Earth andSpace Sciences(eg. use of a rocketas a vehiclefor
meteorologicalinstruments),Engineering(eg.designof a rocket),or Physics(eg.computingrocket
trajectories).A projecton the effectsof rocketaccelerationon micewouldgo inMedicineandHealth.

Genetics - Biochemistry(eg. studiesof DNA), Botany(eg. hybridcorn),Microbiology(eg.geneticstudies
of bacteria),or Zoology(eg. fruit flies).

Vitamins - Biochemistry(eg. howthe bodydealswithvitaminC), Chemistry(eg, analysis),andMedicineI

and Health(eg. effectsof vitamindeficiencies).

Ecology - Environment - Pollution - For example, in a studyof the eutrophicationof Lake Erie:
Behavioraland SocialSciences(the humanbeingswhocausethe problem),Chemistry(the processof
eutrophication),Botany(growthof algae),Engineering(waterpurificationmicro-organisms),andZoology
(fish population).If the primaryemphasisis environment,there is an EnvironmentalSciencecategory.

Pesticides - Biochemistry(eg. the mechanismof toxiceffects),Botany(eg.plant intakeand
concentration),Chemistry(eg.compositionof pesticides),EarthandSpace Sciences(eg.mechanismof
runoff),MedicineandHealth (eg. effectson humanbeingsand animals).

Crystallography- Chemistry(eg,crystalcomposition),Mathematics(eg. symmetry),Physics(eg. lattice
structure),and EarthandSpace Sciences(eg.crystalmorphologyandhabit).

Speech and Hearing - BehavioralandSocialSciences(eg. readingproblems),Engineering(eg. hearing
aids), Medicineand Health (eg.speechdefects),Physics(eg.sound),Zoology(eg.structureof the ear).

Radioactivity - Biochemistry,Botany, Medicineand Health, and Zoologycould involve the useof tracers.
Earth and Space Sciencesor Physicscouldinvolvethe measurementof radioactivity.Engineeringcould
involvedesignandconstructionof detectioninstruments.

Space-related Projects - Notethat manyprojectsinvolving"space"do notgo intoEarth and Space
Sciences: Botany(eg. effect of zero G on plants),Medicineand Health (eg.effectsof G on human
beings),Engineering(eg.developmentof closedenvironmentalsystemfor spacecapsule).
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POSSIBLE TOPICS FOR SCIENCE FAIR PROJECTS

1. How can plants be grown without soil?
2. What are the best methods of removing stainsfrom textiles and home furnishings?
3. What insecticides are the most effective?
4. What are the effects of trace elements on plant growth?
5. What are the comparative effects of different fertilizers on plant growth?
6. How effective is the action of toothpastes on bacteria?
7. What tropisms do plants exhibit?
8. What are the differences between human and other mammalian hair?
9. What are differences in pollen grains as shown by a microscopic study?
10. Can insects distinguish among colors? To what colors are they mostattracted?
11. How are fingerprints made and how do they differ?
12. What biological fallacies can be found in modern day advertising?
13. What are the techniques of plant dwarfing?
14. What are some common types of moldsand how do they differ?
15. Is it possible to hatch colored chicks?
16. What is the influence of varying environmental factors on the germination ratio of some common

seeds?
17. How does size of tubes affect capillary action? Does capillary action vary for different liquids?
18. What are the effects of selected noises on the learning of white mice?
19. What is the relationship between height, weight, and cephalic index of a selected group of students

during a stated growth period?
20. What are heat losses and specific heats of selected metals?
21. What are the specific gravities of selected materials as determined by a homemade hydrometer?
22. What is the effect of lens size on the light gathering qualities of a homemade telescope?
23. How do the reflection values of paints differ?
24. What effects do filters have on different types of photographic films?
25. What is the effect of different gases and gas and oil mixtures on the operation of an engine?
26. How effective are fire resistant and fire-proofed materials?
27. Can chromatic effects be induced in floral envelopes of the narcissus?
28. What are the effects of water soluble chlorophyll on white fats?
29. How do amino acids and sucrose sprays affect dwarf marigolds?
30. What are the effects of antiseptics and disinfectants on molds?
31. What are the blood types of tenth grade students in your high school in comparison with the U.S.

average?
32. What are the effects of mating normal and vestigial winged fruit flies?
33. How can you determine experimentally whether there is any inheritance of an acquired trait?
34. How does the weight of a rolling object affect its speed? (or rolling distance, or collision with another

object)
35. A study in human population genetics--tongue rolling.
36. Where did that trait first occur in my family? (A study of an interesting family trait in your own or

some other family.)
37. How common is acne among teen-agers and what treatments are proving most effective? (A study

conducted among classmates)
38. How do different combinations of sand, gravel, and cement affect concrete?
39. What is the probability of two people having the same birthdate?
40. Exploring fractals.
41. What physicai disorders cause absences from schools? What percentage of absences are due to

such causes?
42. Build an electrically indicating propeller-type anemometer and calibrate a galvanometer or voltmeter

to MPH of wind velocity.
43. Construct a device to time and determine the rate of acceleration of a freely falling object.
44. Make and calibrate a gauge to measure the expansion or contraction of various materials due to

temperature change.
45. How may Boyle's Law be explained through the operation of a homemade hydraulic press?
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46. How maythe Law of Conservationbe provedby usingan apparatussimilarto that usedbyJoule?
47. How maythe speedof soundand echoesbe determinedexperimentally?
48. How maythe relationshipbetweenlengthandwidthof resonancetubesandsoundbedeterminedby

the use of homemaderesonancetubes?
49. How mayArchimedes'Principlebe provedexperimentallyby the use of homemadeequipment?
50. How mayvoltagedropbe determinedandpredicted?
51. Do all metalssinkinall liquids?
52. Doesthe rateof coolinga hot metalaffectitshardness?
53. Are all partsof the humantongue'ssurfaceequallysensitiveto taste?
54. What isthe smallestconcentrationof a "taste"chemicalwhichcan be detected?
55 Is there a relationshipbetweencertain typesof weatherandthe incidenceof hayfever?
56. What is theeffectof on waterplantsand invertebrates?(Substituteany

commerciallyavailablechemicalsuchas detergents,oils,pesticidesinthe blank.)
57. Are there any biochemicaldifferencesbetweenanimalsof the samespeciesfromtwodifferent

isolatedpopulations?(Enzymesand hemoglobinsare the easiestto test for.)
58. What chemicalare presentinpollutedwaterbeforeandafterchlorination?
59. Is there any relationshipbetweeneatinga goodbreakfastand makinggoodgradesin classesbefore

lunch?
60. What effect does haveon theweb patternproducedbythe

spider? (Thistype of projectnormallyusesdrugsorvarioustypes. Wouldradicalchangesinthe
value of normalenvironmentalvariablessuchas temperatureorhumidityalsohavean effect?)

61. Is there any relationshipbetweenthe barometricpressureandthe numberof timesteachershaveto
disciplineschoolchildrenduringthe day? How aboutcloudcover?

62. Is there any relationshipbetweenthe phasesof the moonandeitherthe rateof seedgerminationor
the percentageof seedsthatgerminatesuccessfully?

63. Some plantsgrowwell togetherandsomeplantsdo not (Thisisthe ideaof companionplanting) If
two plantsdon'tgrowwell together,can a substancebe extractedfromonekindof plantthat hasan
adverseeffect onthe growthof theother?

64. Can nitrogenfixingbacteriabe foundassociatedwiththe rootsof commonnon-leguminousplants?
65. How muchmore lightbouncesoff a dust-filledatmospherethana cleanone?
66. Isthere a relationshipbetweenthe mass/heightratioof personsandtheirheartbeatrate?
67. Isthere any relationshipbetweenthe diversityof life formsindifferentbodiesof waterand the level

of pollutantsinthat water?
68. What are the actualconstituentsof "FolkMedicines"?(Manyold folkmedicineshavebeen foundto

use plantsthat containnaturalproductsresemblingmodernmedicinesusedto treat the same
diseasesthe folk medicineis usedto treat.)

69. What isthe effect of watchingcertainkindsof T.V. programson pulserate?
70. Is there any relationshipbetweenthe scentof flowersand theircolor?
71. Do the colorsof food packagesaffect whichonesare bought?
72. Are "ecologicallysafe" washingpowdersas goodas ordinarywashingpowders?
73. Howdoes the velocityof soundvary indifferentsubstances?
74. Can eggswithstanda greaterforcefromonedirectionthan fromanother?
75. How dothe viscositiesof lubricating,multi-grade,transmissionor otheroilsvary withtemperature?
76. How dothe lubricatingpropertiesof variousoilscompare?
77. Does musichave anyeffect on plants? What kindof music?What kindof plant?
78. Is there a relationshipbetweena person'sdietandthe tendencyfortheirfingernailsto break?
79. Is there a relationshipbetweenmeasurablequalitiesof teachersortypesof coursesthat students

say aretheir "favorites"and howmuchworkthey haveto dofor thoseteachersorcourses?
80. What liquidsdo ratsor micepreferto drinkif givenfree choice?(Alcohol,sugarwater, regularwater,

coffee, tea, etc.)
81. How can be madeto workbetter?(Thisis an engineeringquestionwhere

the studentpicksa pieceof apparatusorequipment,studiesitsfunctionandtriesseveral new
designs to make it work better.)

82. What thrust is exerted by an average sprinter as he or she starts to run?
83. What is the percentage of body fat found on maleand female swimmers compared to a similar group

of males and females who do not regularly engage in an active sport?
84. Is there a relationship between lung capacity and height? or weight?
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85. Doesone taste prevent another one from beingtasted? What are the relationshipsbetweenthe
concentrationsof the twoif thisis true?

86. Does electricityhaveany effecton plantgrowth? Howabouton repairingslightlydamaged stems?
87. What isthe effectof introducingmoderateamountsof fertilizerto a wildplantcommunity?(Do all

the plantsgrowbetter? Do somegrowbetterthanothers? Doesthe diversityof thecommunity
increase,decrease,or staythe same?)

88. What is the relationshipbetweenliquidinputand urineoutputinhumans? Otherselectedspecies?
89. What is the relationshipbetweenconditions(temperature,windspeed,pressure,cloudcover, etc.)

one hourandthe weatherthe next hour? Day? Week?
90. Can bacteriathat secretesubstanceswhichpromotethegrowthof a plantbe isolatedfromthe roots

of that plant? That inhibitthe growthof a competingspecies?
91. What are the effectsof differentkindsof shampooon differenttypesof hair?
92. What is the effectof varyingtheamountof lightand/ortemperatureonthe growthof differentkinds

of micro-organisms
93. Which coloredconstituentsof leavesor flowerschangecolorswhen thepH isvaried?
94. Can the scent beextractedfromflowers? Ifso, andthe scentfromonekindof flowerbe separated

intodifferentcomponents,eachwitha characteristicscent?
95. Whichof severalbrandsof a certaintype of productis mosteffective?
96. Do differentkindsof (tobacco)cigarettesproducedifferentkindsof smoke?
97. What isthe effectof cigarettesmokeon crickets?
98. Do plantsthat are prayedovergrowfaster/betterthanplantsthatare not?
99. Does plantgrowthaffectthe pH of thesoilinwhichit is grows?
100. What arethe levelsofvariouspollutantsindifferentbodiesof water ina certainarea? If there are

differenceswhy?
i
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SCIENCE FAIR EXPERIMENTTITLES

Earth and Spaoe 8olen©e

Precessionof the Earth
The Red Planet--CanWe LiveOn It?
How Do the PlanetsMove throughthe Sky?
How Does FloriteFluoresce?
Setsmoscope-- What They Do
How MuchPower Is the SunPuttingon My Lawn Per SquareCM?
CrystalsandGeodes
SimplePassiveSolarHeating
What EffectsDo Grain Sizeand Shape Haveon Porosityand Permeability?
Does Slope AffectStreamVelocity?
The Wind ChillFactor
How a HomemadeSpectroscopeWorks
Waves. WhyThey Break
Wave Formationin Sand

I

Engineering

Doesthe Shape of a NoseconeAffecttheAltitudea ModelRocketWillAttain?
WhichTruss DesignMakesthe StrongestBridge?
Solar HeatWhen the Sun Is NotOut
How Does the AerodynamicalDesignof a Car Reactto Wind Resistance?
WillSalt HydratesImprovethe Performanceof PassiveSolarHeatingSystems?

Environmental Science

HowDifferencesinWater TemperatureAffectMicroscopicLife in PondWater
HowDo VariousDetergentsAffectthe Surface TensionofWater
NitrogenContentLevel in Fuel Exhaust
Why Do Some SoilsAbsorbWater FasterthanOthers?
What MaterialsAbsorbthe Most Oil inan Oil Spill?
Does AcidRainHurt Some BuildingsandStatues?
The Effectof AcidRainon PlantGrowthandGermination
TestingVariousWater SourcesforNitrates

Mathematics

What Are the Propertiesof Matrices?
ComplexNumbers
BinomialDistributionExperiment
Area MeasurementUsingthe MonteCarlo Method
CycloidCurves
FibonacciNumbers
Can a MathematicalModelBe Devisedto Predictthe Outcomeof SportingEvents?
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Zoology

ChemoreceptionIn Musca Domestlca
ColorGeneticsof NetherlandDwarfs
AllAbout Butterflies

Medlolne and Health

ChemicalEffectson OralBacteria
Hotor Not: A Test of the Accuracyof Thermometers
The Effectsof MSG on Mice
How SolubleIs YourCalciumSupplement?
Testingfor Diabetes
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GETTING ORGANIZED

One of the biggestpitfallsin a long.termassignmentis thetendencyto leave thingsuntilthe last
minute. This tendencyto procrastinateis notlimitedto students-manypeoplebattlewiththisproblem
intotheiradultyears. A schedulewithshort-termdue dateswillhelpto preventthe workfrompilingup at
the end andcan providethe studentwitha continuingsenseof accomplishmentas the workon the
projectprogresses.An outlinefor a twelve-weekscheduleis givenbelow. Ifthe studenthas lessthan
twelveweeks beforethe sciencefair projecttsto becompleted,thisschedulecan be adjustedto fit the
time available.

12-Week Timetable

Dateof the sciencefair.

Date to beginworkingon the project

Scheduled Actual
Completion Completion
Date Date

12Weeks beforethe fair

- Choosea topicor problemto investigate
- Make a listor resources(libraries,placesto write,peopleto interview)
- Select yourreadingmaterial

11 Weeksbeforethe fair

- Beginpreliminaryinvestigations
- Write for additionalinformationfrombusinessfirms,governmentagencies,etc.
- Starta notebookfor keepingrecords. Writedownwhatyouhavedoneso far
- Decidewhatmaterialsyouwilluse inthe display. Make a listto be checkedlater.

10 Weeksbeforethe fair

- Completeinitialresearch
- Interviewexpertsformore information
- Decidehowto set upyour investigationor experiment/begina preliminarydesignfor

theconstructionof yourengineeringproject
- Set up theexperimentor collectmaterialsforconstructionof the project
- Learn howto useany apparatusyou need
- Write innotebookmoreof whatyouhavedone

9 Weeksbeforethe fair

- Organizeandread materialssentin responseto yourletters
- Decidewhetheryou needadditionalmaterialfromoutsidesources
- Beginexperimentorconstructionofengineeringproject
- Add informationto projectnotebookas youwork
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Scheduled Actual
Completion Completion
Date Date

8 Weeksbeforethefair

- Continuethe experimentor workingonconstruction
- Continuerecordingnotesand observations
- Take photographsof the projectinprogress
• Continueresearchfor backgroundInformationaboutthe topic

7 Weeksbeforethefair

- Continueexperimentor constructionas needed
- Beginworkonfirstdraftof writtenreport(statementof problem,

hypothesls/engineeringgoal,preliminaryinformation,bibliographicinformation)
- Continuerecordingnotesandobservations
- Continuetakingphotographsof project

6 Weeks beforethe fair

- Continueexperimentorconstructionas needed
- Checkwithexpertscontactedearlieras needed
- Review books,articles,etc. foradditionalideas
- Continuerecordingnotesandobservations
- Take photographsof finalstages of project
- Reviewworkdoneto date on report

5 Weeksbeforethe fair

- Beginproparingslgns,titles,labelsfor display
- Beginanalysisof data collected
- Begindesigningcharts,graphs,or othervisualaidsfor displayandwrittenreport
- Have photographsdevelopedandenlargedas needed
- Continuewritingfirstdraftof report includingsectionson experimentalprocedureor

engineeringapproachand recording/analysisof data

4 Weeksbeforethefair

• Reviewanalysisof data andresultsobtained
- Writeseconddraftof your reportto alsoincludeanalysisof information,evaluation

of possiblesolutions,andconclusionsand presentationof resultsof yourproject
- Continuewritingaboutprogressinyournotebook
- Continuedesigningdisplay

3 Weeksbeforethe fair

- Finishconstructingdisplay
• Writetext for backgroundof displayandplan itslayout
- Completecharts,graphs,andvisualaids
- Work ondraft of writtenreport
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Scheduled Actual
Completion Completion
Date Date

2 Weeksbeforethefalr

- Write anotherdraftofwrittenreport
- Do letteringof explanationsandmountthereonyourdisplay
- Checkanddouble-checkdisplayfor spelUng,punctuationandgrammar
- Mountgraphs,charts,drawings,photographs
- Assembleapparatusor otherdisplaymaterials;checkagainstyourlist
- Writeandtype finalreport

1 Week beforethe fair

- Proofreadyourwrittenreport
- Set up displayat homeandcheckforany flaws(leavestandingfor 2 days)
- Checkand double-checkeverything,especiallyspelling,punctuation,andgrammar

on display
- Transportmaterialsto sciencefair site
- Congratulateyourselfl
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DESCRIPTION OF THE SCIENTIFIC METHOD

Scientistsdirecttheireffortstowardimprovingmankind'sunderstandingof natureby searchingfor
explanations,classifications,and modelsto predictnaturalphenomena. The endproductof the scientist's
effortsis knowledge,sometimeswithoutregardto its immediateapplicationinthe world. When a student
selectsan investigativetopiclike this,the mostimportantfactorinthe projectis theproperuse of the
scientificmethod--anorganizedplan forconductingan experimentto gather informationto helpanswera
question. It is importantto selecta problemthat isnottoo generalor broadinscope, a problemfor which
the studentwillhavesufficientresources,materialsand timeto investigateitproperly,andto designthe
experimentto eliminatebiasesas muchas possible.

There are fivebasic stepsinthe scientific method. Theseinclude1) identifya questionto be
answered,2) hypothesis,3) methodology,4) data collectionand analysis,and5) draw conclusions.Each
of these stepsisoutlinedbelow:

1. Identify a question to be answered -- thisinvolvesformulatinga very specificquestionabout the
topicwhich indicateswhatsubjectswillbe studiedandwhatvariableswillbe observed. Preliminary
researchaboutthe topic shouldbe done includingreadingbooksand magazines,andtalkingwithexperts
inthe field. Fromthe informationgathered,the studentcandescribea curiousphysicalbehaviorthat he
or shewouldliketo explainthroughthe use of an experiment.

2. Formulate an hypothesis -- Basedon the preliminaryresearch,the studentusuallyhasan
"educated"guessaboutthe answerto thequestionbeing investigated.This "hunch"is statedas the
hypothesisto be tested. A wellconstructedhypothesisidentifiesthe subjectsof theexperiment(plants,
mice,etc.), stateswhat isbeingmeasured(rateof growth,weight,behavior,etc.), statestheconditionsof
the experiment(differentcoloredlightsources,junkfoodversusregularfood, etc.),and the results
expected (lightcolorsproducefastergrowthratesthan darkcolors;junkfood dietscause the miceto be
moreactive,etc.)

3. Methodology -- Thestudentcan nowdevelopa planto test the accuracyof the hypothesisby
examiningthe effectson the subjectsof changesin certainexperimentalconditionsor factors. The best
designis a controlledexperimentinwhichthere aretwo groupsof subjects--onewhichisobservedwhile
the experimentalconditionschange,and onewhichisobservedwhilethere are no changesmade inthe
conditions.Sincemanythingscan go wrongwithonlyone subjectin eachgroup,itis bestto useseveral
subjects(a reasonablenumbermightbe ten) ineachgroup.

It is bestto testonly onechange inconditionat a time inorderto observedthe effectson thesubject
of just thatone change. If severalvariablesare changedat onetime, thestudentwillnot beable to
determinewhichvariableaffected the subject,andthe resultswillbebiased. Inorderto keepbiasesfrom
creepingin, the studentcan do a varietyof things. Forprojectsinvolvingseeds andplants,heor she
mightwantto selectseedsof uniformsize or plantsthat are allthe same heightinitially. Subjectscan be
assignedto the experimentalandcontrolgroupsrandomlyby flippinga coin. Usingmultiplesubjectsin
eachgroupsor repeatingthe experimentseveraltimesandrecordingall of the resultshelpsto eliminate
biasesdue to uncontrolledvariables. It maybe difficultto tryto thinkof allthe ways biasesmight
influencethe experiment,but carefulplanningandthinkingahead can help reducethe problem.

4. Data collection and analysis -- Studentsshouldcollectdata accordingto the planfor the
experiment. That planshouldindicatehowprecisely,how frequently,and inwhat waythe effectsof the
variableshouldbe measured. The conditionthat isbeingvaried iscalledthe independentvariableand
the effectonthe subjectthatis beingobservedis calledthe dependentvariable. Allexperimental
observationsshouldbe recorded,and measurementsshouldbe made in metricunits,when appropriate.
Observationsshouldalsobequantified, if possible,therebykeepingthem as objectiveas possible.

Oncethe data iscollected,the studentshouldanalyzethe resultslookingfor interestingpatternsin
the data that mightsay somethingaboutthe hypothesis.Datashouldbe summarizedand neatly
displayedintables,graphsand othervisualaidsthatare clearlylabeledto allow foreasy reading. Some
examplesof tablesand graphsare providedon anotherhandout.The studentshouldperformthe
appropriatestatisticaltechniquesto makethe data more easilyunderstoodandto determinethe
significanceof any differencesthat wereobserved inthe experimentalgroup. It isbetterto usesimple
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descriptivestatisticsthat the studentfullyunderstands(suchas findingthe meanand standard deviation
for the data) than to attempt to apply highpoweredstatisticaltechniquesthatthe studentdoes not
understand. Picturestakenduringdifferentstagesof the experimentcan alsobe pert of the data
collected. The availableresultshelpthe studentbeginto formulatesomeconclusions.

Sometimesthe data gatheredmaynot confirmthe originalhypothesis. That's OK. The odginal
hypothesiswas simplyan educatedguessbased on preliminaryinformation.If thedata do notsupportto
hypothesisor even ifthey refuteit, the studentshouldbeginto thinkaboutwhythis mightbe the case.
Were there uncontrolledvariables? Were the effectsactuallythere, butthey were toosmell to measure?
This is alla normalpartof the scientificprocess. If theexperimenthasbeen welldesignedto control
extraneousvariables,If the resultsare clearlysubstantiatedbythedata and ifsomeone repeatingthe
same experimentreceivesthesame results,the experimenthasbeen a successand the studenthas
learnedsomethingheor she didnot previouslyknowabout the topic.

5. Draw conclusions -- Based on the data andanalysis,drawa conclusionaboutthe accuracyof
the hypothesis. One does notproveordisprovean hypothesis,but the studentcan make a statement
thatthe evidence supportsordoes not supportthe hypothesis. It isalsopossible that the evidencewillbe
inconclusiveand the questionwillremainunanswered. The conclusionshouldstate what thestudent
accomplished,or whatwas really learnedfromthetestinginthe experiment.What relevancedoesit have
to the worldin whichwe live? Are there some additionalquestionsthat were raisedas a resultof doing
the experiment?
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DESCRIPTION OF THE ENGINEERING METHOD **

Work donebyengineerscentersaroundsolvinga problem.The endproductis a physicaldevice,a
designfor a device,or a processorprocedure. Theprocess usedincreatingthese end productsiscalled
design,and the techniquesemployedare calledthe engineeringmethod. Some of the engineer's
concernsinapplyingthismethodincludeeconomicfeasibility,safety, manufacturability,publicreactions
to the design,and effectivenessof thedeviceor processinsolvingthe problem.

There are fivebasic stepsinthe engineeringmethod. These include1) problemdefinitionand
engineeringgoal,2) approach,3) analysis,4) evaluation,and 5) presentationof results. Eachof these
stepsis outlinedbelow:

1. Problem definition and engineering goal -- This involvesidentifyingand describingthe
engineeringproblemclearly.Detailsshouldbe providedto show thatthe problemis re_ and thata
solutionis needed. The limitationsof the problemand some suggested,acceptablesolutionsare
proposed.The finaloutcomeof thisstep is a problemstatement. The engineeringgoal followsdirectly
fromthe problemdefinitionandis statedclearly inthissection.

2. Approach -- Inthisstepthe engineerdocumentsthe planfor reachingthe engineeringgoal. This
beginswitha literaturereviewabout the problemand a briefdiscussionof whatotherpeoplewho have
writtenaboutthe same or similarproblemhaveto say. It shouldincludea discussionof previouswork
othershavedone to solve the problemand an explanationof whytheseeffortsfailed. If thereare any
new technologicaldevelopmentsor scientificinnovationswhichcouldbe appliedto the problem,they
shouldbe mentionedhere. This sectionshouldthenincludea discussionof the additionalinformation
that is neededto solve the problem,howthis informationwillbe obtained. The levelof accuracyof the
experimentaldata isalso described here.

After thisdiscussion,the engineeroutlinesthe stepsthat willbeused to solvethe problem. Each
stepis describedin enoughdetailto allowthe planto be easilyunderstoodbythe reader. In general,the
firststepsinthe processcan be seenmore clearlythanthosethat willcomelater,so the amountof detail
forthe earlystepswillbe greater. The latterstepsoftenwilldependon the resultsof the firstones,so the
planshoulddescribehowdecisionswillbe made aboutthese latterstepswhen they comeup. The plan
usuallyconcludeswitha timetablethat showsthe expectedlevelof efforton eachof the steps,and if a
budgetis involved,it willindicatethe expectedcostforeach ofthe steps. Thiswillinsurethatthe goal
can be achievedinthe requiredtime-frameandwithinan acceptablebudget.

3. Analysis -- The basicobjectiveof thisstep isto beginexecutingthe plan outlinedinthe approach.
Analysisconsistsof three components:data andinformationgathering,design,and checkingresults.

Data and informationgatheringisthe processof collectingall the necessaryinformationneededto
solvethe engineeringproblem. Inadditionto the informationgatheredfromliteratureinthe previousstep,
the engineerwilloften includeresultsof testingand measurementsof componentsor systemsinorderto
understandtheiroperationallimitationsandconstraints.Other informationmay includethe adviceof
expertsandcopiesof mathematicalorphysicalmodels. At thisstagethe engineerbeginstestingand
measuringthe effectivenessof all of thedifferenttypesof approachesthat heor she coulduseto achieve
thegoal. This testingcan bedonewithphysical,mathematical,orcomputermodels. Testingand
measuringcontinueuntilenoughdata existsto begindrawingconclusionsabout the detailsof the
engineeringsolution.

Designinvolvesconsideringallof the data gatheredto thispointand usingthemto constructspecific
engineeringsolutions.These solutionsmaybe inthe formof a physicaldevice, a designfor a product,or
a descriptionof a process,allof whichare oftenreferredto as the designpsoduct.The engineermaybe
ableto thinkof severaldesignproducts,and noneof them is rejectedatthis time. The selectionofthe
finaldesignwillbe done intheevaluationstep.

The purposeof checkingresultsis to insurethat no fundamentalmistakeswere made intheprocess
of gatheringinformationor formulatingthe designproduct.The engineermakessurethat allof the
informationused indevelopingthe possiblesolutionsis accurateandthat the logicused inthedesignis
sound.
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4. Evaluatlon -- Inthisstepthe engineerconsidersthe meritsof eachof the proposeddesign
productswithrespectto the engineeringgoal. The designthat mosteffectivelymeeto the goalat a
reasonablecost isselected. The engineermustconsidertheone-timecostsof construction,the recurring
costsof maintenance,andthe effectivenessof the designto solvethe engineeringproblem. Oftenthe
least expensivedesignis rejectedbecauseit isalso lesseffectiveinsolvingthe engineeringproblemthan
a more expensivedesign. In some casesa prototypadeviceis builtto demonstratethe effectivenessof
the design. As a final stepinthe process,theselected designshouldbecomparedwiththe original
designgoal to insurethat it meetsthe main objectives.

5. Presentation of results --The presentationshouldclearlydocumentthe entireengineering
processand shouldcontainall of the detailsaboutthefinaldesign. A final reportis prepared,and often
an oral presentationis madeto interestedparties. Any recommendationsforfurther workare
documentedat thistime. These recommendationsusuallycenteron refinementsthat couldbe appliedto
the final design.

** Adaptedfrom"Outlineof the EngineeringMethod'by DavidMenicucci,SandiaNational Laboratories.
:"
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PRESENTING YOUR PROJECTAT THE SCIENCE FAIR

The sciencefair projectdisplayisthe culminationof weeksof studyand preparation. As in the
scientificand engineeringworkplaces,a person'sinvestigationorexperimentis notreallycompleteuntil
he or she has been ableto documentthe resultsandpresentit to otherpeople inthe field. That iswhy
the displayforthe sciencefair is as importantas the Investigativework. It is herethat studentscan
demonstratetheircreativityin sharingwhatthey have learned.

Eachprojectenteredinthe fair mustconsistof threeelements: the displayunit,the exhibitmaterials,
and thewrittenreport. In mostsciencefairs,the displaysare evaluatedas part of the competitionwhen
the studentis not present. Asa result,they mustpresenta completepictureof the student'seffortstothe
judges. Eachsciencefair willhavespace requirementsforthe displays,soeach studentmustdesignhis
orher displayto conformto those requirements.Mostdisplayswillbe placedontables,butfloordisplays
may alsobeacceptable. Belowis a discussionof the importantfactorsto be consideredwhen designing
the backboardforthe displayandthe materialsto presentin frontof the backboard. Informationaboutthe
writtenreportis giveninan additionalhandout.

BACKBOARDS

The display unit, or backboard, is a kind of advertisement for the project. It is what people will see
first and establishes the "professionalism" of the student'sefforts. It should be constructed of sturdy and
durable materials that will allow it to stand freely for severaldays. As a result, backboards usually consist
of three equal-sized panels hinged together. Students should check the space requirements of the
science fair before designing the display. Local science fairs are encouragedto follow the guidelines
listed in booklet entitled "RULES OF THE INTERNATIONALSCIENCE AND ENGINEERING FAIR and
All ISEF Affiliated and Local Feeder Fairs" available from Science Service, 1719 N Street N.W.,
Washington, DC 20036 Phone # 202/785-2255.

Suggested materials:
pegboard and corkboard - available from a lumber store; predrilled holes are handy, but will need a
frame or support to prevent buckling.

foam board- available from an art supply store; is light weight and can be cut easily; may need a
frame if the display is particularly tall.

plywood and particle board - available from a lumber store; useful for larger floor displays; is very
durable, but also can be quite heavy for setup.

To set up the display and make it look attractive, the student might want to consider painting the
backboard or covering it with construction paper or fabric. It is best not to choose colors that are too
bright or that otherwise draw the viewer's attention away from the information presented. The student will
want to present enough information to fully describe the project and the resultswithout the panels
appearing too cluttered. The following information for either science projects or engineering projects
should be included on the backboard. Note that it is essentially the same information that is contained in
the student's written report, only in a condensed form.

SCIENCE PROJECT
Title of the project- neatly lettered,easy to read and fairly short.
Purposeor problem-thisstatementliststhe student'sreasonsfor pursuingthe project. What didthe
studenthopeto learnby investigatingthisarea? In anengineeringproject,this isthe focusof the
project--what problemthe studentis tryingto solve.

Hypothesis- In an experimentalproject,this isan educatedguessorpredictionaboutwhat the
studentthinksmay happen.
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Procedure- What didthe studentdoto carryout hisor her planof action? What methodsor
materialswere usedto testthe hypothesisor solvetheengineeringproblem?

Results- What factswerediscoveredthatwerenot knownbeforethe projectwas completed?The
resultsshouldbepresentedusingvisualaidssuchas graphs,charts,diagrams,photographs,etc.

Conclusion-This statementsummarizesthe student'sinvestigationandshouldofferan answerto the
student'soriginalquestionorproblem. Sometimesstudentsmaydiscoversomethingtheydid not
expect--thatshouldbe includedalsobecausethat is howscientistsandengineerslearn fromtheir
work.

ENGINEERING PROJECT
Title of the project- neatlylettered,easyto readand fairlyshort.
Problemdefinitionand engineeringgoal- Describewhat the problemis andwhatsolutionis needed.
Approach- An outlineof the planto solvethe problem
Analysis- A descriptionof the processto beginexecutionof the plan,to collectinformation,to design
possiblesolutions,andto check results.

Evaluation- Evaluateall possiblesolutionsandchoosethe bestone.
PresentResults- This is a completedescriptionof the finalsolution.

All letteringshouldbe neat andeasilyread from aboutfour feet in frontofthe display. Differentsizes
of lettersused forthe title,sectionheadings,andtext, andspacebetween
sectionsonthe backboardhelpthe readerto see howthe materialis organized. Goodhandletteringis
sometimessufficient,but stencilsor press-onletters(availableat artsupplyor largevarietystores)often
give a neaterappearance. The studentshouldcheckanddouble-checkallspellingandpunctuation.Also,
studentsoften misusethe words"affect"and "effect", as wellas otherwords,soall textshouldbe
checkedcarefully.

EXHIBIT MATERIALS

The materials, devices, and samples shown in front of the backboards should reflect the items used
throughout the student's investigation. The display items should tell a story or illustrate the scope of the
project sufficiently so that the student scientist does not need to be present to explain the entire project to
an observer. The materials should be arranged in an attractive way that illustrates important concepts of
the project but avoids clutter. Students should always follow the safety requirements of the science fair
concerning electricity, hazardous materials, and the use of live animals. These rules are included in the
rule book for the International Science and Engineering Fair listed above which also contains all the
protocol forms required when doing research on vertebrate subjects, humans, recombinant DNA, and
tissue or pathogenic agents/controlled substances. These rules describe what types of items are not
acceptable for research or for the display. In addition, students should use good sensewhen displaying
small items that could be swallowed by children viewing the project or when displaying valuable and
expensive equipment.
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THE WRITTEN REPORTOR SCIENTIFIC PAPER

A completesciencefair displayincludesa writtenscientificpaperwhich isa summaryof everything
the studentdidto investigatethe selectedtopic. In addition,thestudentmay decideto submita copyof
this papertd the JuniorAcademyof Sciences-ScientificPaperCompetition.(Studentswho do not do
sciencefair r_rojectsare alsoeligibleto competein thisactivity.)The stepsbelowcomprisea guidefor
preparinga scientificpaper.

1. Seleota Topl¢ for Reeear©h
The topicof the paperis the same as thetopicof the student'ssciencefair project,or, forstudents
whodo notdo projects,the paperwillcovera topicof interestto the student, In eithercase, the
topicshouldbe limitedin scopeto onethat is nottoo broad,has referencematerialavailablefor
prf_liminarystudy,allowsforthe possibilityoffirst-handobservationsand/orexperimentation,and
can beaccomplishedwithinthe timeframe available. (In thecase of a project,it sometimesmeans
thestudentcompletesone phaseofthe projectduringthe courseof oneyear.)

2. Information Gathering,
Studentsshoulduse a varietyof sourcesof informationwhichmay includebooks,encyclopedias,
almanacs,abstractsanajournalsfromspecializedfields,andpersonalinterviewswithexpertsinthe
field.Newspapersand pcDuiarmagazinesare generallynot goodsourcesof factualinformation
becausethey do not alwa/s reportscientificinformationaccuratelyor inenoughdetailto present
thecompletepictureofthe research. Studentsmay want to use notecardsor separatesheetsof
paperfor eachsourceof information.Studentsshouldbe carefulincopyingdatesandfigures,
propernames,unfamiliarterms,chemicalformulas,etc. Double-checktThe top of the cardor sheet
shouldcontainall of the informationaboutthe sourcethatwillbe requiredinthe bibliographyentry
at the endof the report. A descriptionof properentriesisgivenlaterinthisdocument.

Informationfromactualexperimentationor constructiondonebythe studentis extremelyvaluable.
The studentshouldbecarefulto followgoodscientific/engineeringmethodsandkeepcareful
recordsof all proceduresusedin a largenotebook.He or sheshouldkeepcarefulrecordsof all
resultsinthe same notebook,and shouldwriteadditionalnotesof any unusualconditionsor results
inanother sectioninthe same notebook. (Since it is easyto misplacenotebooks,a specialplace
shouldbedesignatedforall sciencefair materialsthatis safeand outof the reach of interested
youngersiblingsand pets.)

3. Organize the information
Once the literatureresearchandthe experimentationorconstructionhas beencompleted,the
studentcan select fromhisor her notesthosethatwillbe used inthe introductionoras supporting
evidenceinthe bodyof the report. The notecardsshouldbearrangedina probablesequence.
Experimentalnotesshouldbe reviewedto determinewhatfactsshouldbe illustratedbydiagrams,
charts,graphs,or photographs.Anydirectquotesshouldbe flaggedfor inclusioninthe textand
bibliography.

4. Writing the research paper

a. Abstract:When the reportis complete,the studentshouldpreparean "abstract"followingthe
guidelinesgivenon a separatepage providedlaterinthedocument. A copyof the abstractis
includedas the firstpage inthe writtenreport.

b. Protocolforms: Completedprotocolformsare requiredfor allprojectsdoneusingvertebrate
animals,humans,recombinantDNA, tissueor pathogenicagents/controlledsubstances.Copiesof
the protocolformsare to be completedand filedaccordingto the rulesforthe InternationalScience
andEngineeringFair. Copiesshouldalsobe includedinthe frontof thewrittenreport.Protocol
formsare not requiredfor all projects--justthoseinvolvingthe subjectsand substanceslisted
above.
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c Title Page:The firstpage of the reportshouldincludethetitleofthe projectorwillspecifically
identifythecontentof thescientificpaperforcompetition.The titleshouldclearlydescribethe
natureof the studyandbe fairlyshort. The studentmay wishto includethe date andsome
referenceto the competitionforwhichthe reportwasprepared.Studentsshouldcheckthe rulesfor
includingtheirname andgradeas somecompetitionsdo not allowthisinformationon the report.

d. Table of Contents:This page providesthe readerwitha listof the differentpartsof the reportand
the page numberon whicheachsectioncan be found.

• Statementof Purposeor Problem: Thistwo-orthree-sentencestatementexplainswhy thestudent
selectedthistopic,whatheor sheexpectedto discoverby investigatingit, orwhatproblemw_sto
be solved, For a scientificpapercompetitionthissectionmaybe replacedbyan "Introduction"
describingthe significanceofthe topicandwhy itwas chosenbythe student.

f. Hypothesisor ProblemDefinitionandEngineeringGoal:
Studentswho selectan experimentto performshouldincludethehypothesiswhichis an educated
guessaboutwhat the studentthinkswilloccuras a resultof conductingthe selectedexperiment.
Studentswho selectengineeringprojectsshoulddescribewhat the problemis,whatsolutionis
neededand outlineth_ planto solvethe problem.

g. Research: This is the part ofthe reportthatcontainsallthe backgroundinformationthe student
collectedaboutthe chosentopic. Anybooksor articlesread,authoritiesconsulted,oroutside
materialscollectedshouldbe summarizedandpresentedinthissection. It shouldbewritteninthe
student'sownwordsandnotcopiedfroman encyclopediaor otherreference.

h. Materials:This is a listof all the materialsandsuppliesusedinthe project. Amountsof all
materialsshouldbe indicated,especiallyifthe studentconductedan experiment.

i. Procedure:This sectiondescribesthe stepsthe studentundertookto completethe project.The
stepsare usuallypresentedina numberedformatandshowthestagesof the projectinsucha way
thatotherscouldreproducethe procedure.This goes backto oneof the purposesof the report
whichisto share the student'sinformationwithotherscientistsinthe field.

j. ObservationsandResults: Inthissection,the studenttellswhathe or she hasobservedfromthe
project. Howdo these resultscompareto resultsof otherswhohaveinvestigatedthe same or
similartopic? The resultsshouldbe discussedindetailandcarefullyanalyzedto be surethat they
are supportedbythe data gathered. Graphs,charts,orothervisualdata are effectivewaysto
supplementthe explanationswritteninthe text. Visualaidsshouldbe labeledclearlyand explained
inthe textof the report. Someexamplesofways to displaydataare givenas an additional
handout. A commonerroristo includetoo muchdata ina singleillustration.It is betterto use a
seriesof tablesorotherillustrationsto presentthe results. The studentshoulddouble-checkthat
they are accurate,neat,and understandable.The readershouldnothaveto spenda lotof time
figuringout what the studentis tryingto sayor interpretinggraphsandcharts. Foran engineering
project,the studentshouldevaluateall possiblesolutions,describehoweach attemptsto solvethe
problem,andchoosethe bestone.

k. Conclusion:This is a briefstatementexplainingwhythe projectturnedoutthe way it didandwhy
the eventsoccurredas theywere observed. If an experimentwaschosen,the conclusionshould
tell whetherthe data supportsthe hypothesisordoes notsupportit. Foran engineeringprojector
for a general scientificpaperfor competition,thissectionwillincludea summary statementofthe
problemand the resultsobtainedora completedescriptionof thefinalsolutionselected.

I Bibliography:This sectionshouldlistall the printedmaterialsconsultedandthe personalinterviews
conductedbythe studentincarryingout the project. Itemsshouldbe listedinalphabeticalorderin
a standardformat. A page of examplesis foundlater inthisdocument. The term "bibliography"is
properlyusedwhen allthe literaturepertinenttothe subjecthasbeen reviewed. Since thisis
seldomdone, thestudentmaychooseto titlethis_action"LiteratureCited"or "References"andlist
onlythe citations,quotations,and referencesgivento interviewsprovidedinthe bodyof the report.
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m. Acknowledgments:Forstudentswhohavecompleteda sciencefalr project,this iswhere heor
she thanksall the individualswhoassistedinthe researchor developmentof the project(including
Morn and Dad). Notethat expertswhowere interviewedwillbe listedin"References"ratherthan in
the "Acknowledgments"section.

5. Teohnloal Details
The studentshoulduse standard8 1/2"x 11"paperandtypeor usethe computerto printon one
side of the paperonly. Doublespacethe textand useunderlines,boldfaceor allcapitallettersto
set aside sectionheadings, Pagesshouldbe numberedat the bottomofthe page, In the center. A
listof chartsand graphsmay be preparedsimilarto the Tableof Contents. The finalcopyshould
be neatlyboundinan attractivefolderorbinder(availableat any varietyor stationerystore).

Writeand rewritel The roughdraftis justthat, a firstattemptat writingthe researchpaper. There are
no hardandfastrulesas to howmanydraftsa papershouldgothrough,but eachdraft shouldbe an
Improvementonthe one beforeit.A genuine,typical,professionalpapermay be revisedfiftytimesbefore
publication.Writingor typingthefirstdraft withtriple spacingallowsthe studentto make revisions
betweenthe lines. The authormayalsowantto havefamilymembers,teachers,orotherexperts review
the reportbeforethefinal copyis done. Usinga computerwordprocessingprogramcan bevery helpful
at thispoint,but it is notessential. Beforepersonalcomputers,everyoneretypedscientificreportsmany
timesto get a finalcopy.
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CORRECT STYLE FOR CERTAINTYPES OF
REFERENCES AND BIBLIOGRAPHICENTRIES

The key elements: Author, Date of publication, Title of article, book or paper, Where published (book
chapter, journal, conference), and Publisher's name and location

1. Journal article, one author

Jones, Thomas A. (1976). "The development of the chick."Animal Develo0mentJournal,15, 27-34.

2. Journal article, two authors

Becker, L. J., & Seligman, C. (1982). "Welcome to the energy crisis." Journal of Environmental
Science, 37, 1-7

3. An entire book, one author, revised edition

Cohen, J. (1977). Statistical 0oweranalysisforthe behavioralsciences(rev. ed.). New York:
Academic Press.

4. An entire book, more than one author

Anderson, Garron P., Bennett, S. John, & DeVries, K. L. (1971). Analysis and testinoof adhesive
bonds. Long Beach, CA: Foster Publishing Co.

5. Edited book

Letheridge, S., & Cannon C. R. (Eds.). (1980). Bilingual education: Teaching English as a second
language. New York: Praeger.

6. Encyclopedias

"Microcomputers." The World Book Encyclo0edia.Vol. 11. (1990) Chicago, IL: World Book, Inc.

7. Conference paper

Brener, J. (1979, October). "Energy, information, and the control of heart rate." Paper presented at
the meeting of the Society for Psychophysiological Research, Cincinnati, OH.
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WRITING AN ABSTRACT

Each student who completes a science fair project should write an abstract to be displayed with the
project. Some fairs require a copy of the abstract be attached to the registration form for the fair. It
should have the exact title of the exhibit as the heading, but most fairs require that the student's name not
appear on it.

The abstract gives the essence of the project in a brief but complete form. It should not exceed 250
words and should be typed with double spacing. Judges and the public should have a fairly accurate idea
of the project from reading the abstract. Details and discussions should be included in the longer written
report. A general format for the abstract includes a paragraph on each of the following topics:

1. An introductory statement of the reason for investigating the topic of the project.

2. The purpose of the investigation--whatthe student attempted to prove or disprove. The project
should try to set up and test a very definite question--such as "Does increasing the temperature
made flowers blossom earlier?"

3. The abstract should also describe the key points and the general plan of how the investigation was
done.

4. The results of the investigation or a brief analysis of how the problem was solved should be stated.

5. The conclusions from the investigation or a statement of the selected solution to the problem
should be described briefly.

6. The student can summarize the project briefly by reflecting on the process or stating some
applications or extensions of the topic in the final paragraph.
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SKill
Reading a Circle Graph

[_AIHS IN AMEPlCA DUE IO FtEARIt)I_ASE Look at these orcle graphs A circle graph is 1. Which is the largest malor group of ani-

_ _2 a good way to show how something is di- mals? Which is the smallest malor
357 -.... vided The large orcle graph shows how group?

-1 animals are dlv,ded, or cl.lssdied, into maior 2. How many kinds of echinoderms _re
336 animal groups It gfves the number of dif- there? How many kinds of arthrop_KJs
- " ferent k:nds of animals in each group. The are there?

smaller circle graph shows the malor

groups of vertebrates and gives the num- 3. Which is the smallest group of verte-
= ber of kinds in each. brates? The largest?

294

li r--- Use the circle graphs to answer these ques- 4. How many more kinds of worms are

oo° tions, there than kinds of reptiles?
! NUM_Ii Of 10NDSOF ANIMALSIN I_C;OR ANB4ALGCOUPS

,
_.ooo_l I I

_ _oo,_ / /

1920 1930 1940 '19_0 tQ60 1970 q'_80

Yea, 1_5oo_///
USINGTHINKINGSKILLS
Heart disease is one of the biggest killers of who needs one. How do you think doco NUMKI_ OF 10NDSOF VlEI_BI0_S V

Americans today. One method of treating tors should decide who gets a specific Amphlb*m_

people with severe heart disease is to per- heart? Explain your answer.

form a heart transplant Another method is 2. There are many problems with using an _f_f2

tO give the person an artif_ial heart. Think artificial heart. For one thing, people __
about this as you answer the following with artifkLial hearts have not lived for Fish Idncls)

questions, long periods of time. People who have i2_0001dncls)

1. One IToblem with depending on heart artificial hearts have to be connected to
transplants is a shortage of heart do- many pieces of equipment Should doc- t_.000_c_)
nors. A long search is usually needed be- tors continue to use artificial hearts? Ex-

fore the right heart is found for a person plain your answer. 369



SKILL' SKILL

Reading a Line Graph 2. During which year was the lynx popu- Reading a Table 2. What ssa group of lions railed_
Some line graphs contain only one line. lation the greatest? Table_ can be used to show and compare 3. What ,sa young kangaroo called?
Other line graphs, like the one shown here, 3. During which year was the rabbit popu- informahon This table glve_ you the narne_ 4. VVh,ch animals in the table travel In
contain two lines. This line graph coml_res lation the lowest? of d0fferenl animal grnups and the name_ groups called herds7
the population of a group of lynx with the _ During which year was the lynx popu- of different animals and the,r young. Use 5. Which of the male animals are called

I population of a group of rabbits. /ks you la0on the lowest? the table to answer the following ques- bulls_

cen see, the graph compares there popu- 5. What happened to the lynx population t,ons 6. What is a young seal called7 What IS a
ImtiOnSover 90 years. Use the graph to an- every time the rabbit population in- 1. What isa female hog called? young turkey called)
swer the following questions, creased?

L W1_at happened to the lynx population NAMESFORANtM_ GI_DUPS.ANIMALS.ANDTHEIR"_OUNG

1. During which year was the rlbbit popu- every time the rabbit population de- ! _" Anita01_'_:'--*_ : _i ." ,_ _" • , _;_,.c-.._-.',_:_:._ '

onteloc>e herd buck doe kid
_ o_tablets

be(_ stoth born sow cut)
_ of htnx

150.000- col c_ lore Puss Idlten

_ he_l o_ o_o_m bull cow coil'

I de_ _ buck do_ fore1

o_ _ e_,Ohont h_d bum cow Co_ ,
E '1_.(_0

. _ goose __ _ goose

hog he_do_ _ bo_ low _oal o_ p_et

- _" _(x) _(_o (_mob _ doe i(_
50.000

_ buOk aloe kit or Mflen

_al herd or !_ bull cow pup Or whelo

I
. 0 l l i I I I 1 _ a i lu_key flock Iom hen poull
I _189S '1905 19t5 1925 1935 1945 1955 _ 1975 t985

_ heccl bui co_ coil
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SKILL' SKILL
Reading • Pictograph 2. Which has the lowest freezing point? Reading a Piclm_jraph 3. In which of these cities is there a greater

A piclograph uses pKlures or symbols to Obviously. the amount of sunshine a place than 50 percent chance of having a
show informatk_n. This pictograph uses 3. Which has the higher freezing point-
thermometers to show the freezing points sodium or sulfur? getsbeuseddetermineSthere,whetherThisinformat0onS°larenergycancanbe sunnYchance?day?Less than a 50 percent

of different types of matter, use it to an- 4. How much higher is the freezing point shown with a p0ctograph such as the one 4. Suppose you wanted to build a solar

swer the folk:)wing questions, of lead than k:)dine? you see here. It shows what chance there is energy plant Your research indicates

1. Which of the types of matter shown has $. Which of the materials shown would be of having a sunny day in different cities. Use that you must build the plant in a city in

the highestfreezingpoint? a solidatroomtempe rature(22°C)? the pictograph to answer the following which there is at least a 70 percentqueSt0ons, chance of sunshine. In which of these
cities could you build your plant-Boston.

|. In which oty is there the greatest chance Seattle. Miami, or Sacramento?
of having a sunny day?

:). In which City is there the least chance of

IRiIEE]SNGPOINTS OF (XFFERENTMA1ERIN3 having a sunny day?

OF SUNSHOm IN O_F_ CITIES

;;;;;;
325

_ 4e, c. 4m5:. am: mo_. derc irc arc. _":: ' _' _'_- 735
1_. _, _ 3m'C. - _ _ le_. ,

- 8t"/,
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SKill SKILL'
Reading a Bar Graph 2. Wh;ch country or region produces the It¢_ll4:linga Bar Graph 3. Which elements shown are more dense
Some bar graphs can be used to compare most energy_ Which produces the least_ Thisbar graph shows the density of differ- than silver?
two things at the same hme. Thinsbar graph 3. Which countries or regions produce eflt elements. Use the graph to answer the 4. How much more dense is mercury than
compares the amount of energy different more energy than they use? following questions, carbon?

S. Topaz is a mineral with a density of
countrtes or regions produce with the 4. W/hlch countries or regions use more about 3.6. Which of the elements in the
amount they use. Use the graph to answer energy than they produce } 1. What isthe mostdense element shown? table are more dense than topaz? which
the following questions S. Which countrms or regions use more 2. What isthe lea'_ dense element shown? are lessdense?
1. which country or region uses the most energy than the United States and Can-

energy?VVhtchusesthe least? ada do?
OENSIII£SOF DIFFERENTELEMENTS

ENERGYUSEDINAND PRODUCEDBYDIFFERENTPARTSOFTHEWORLD

201 _

i _,,o,__ _1
10I

Energy used 171

_61

t41 1355!

_ _ _l 1137

g .I i0,,

i g
._ 81 785

5

4 352

3

2

AushobO Chino MtdclieEoSl Rest Resl Eu_rop,e Soviet Unded Cenh04 I
ond 04 04 Union SI04es America 0

NodhAJfdCOAsia /_dCO olx:l Colclum Cod3on G_ld Iodene Ircxl Leod Me_CUfy N_kel Sdve_
Canocla (Col [CI iAul ill It-el _=b) P-igl [Nil _g|

Coun_v of Region04_heWodd
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WHAT TO EXPECT DURING THE JUDGING
ON THE DAY OF THE FAIR

Understandably,the studentswill be a bitnervousonthe day of the fair. Studentsshouldremember
all thosebitsof advicetheirparentsandgrandparentshavegiventhemaboutgettinga good night's
sleep, dressingneatly,standingup straight,speakingloudlyand clearly,and makingcontactwiththe
judgesthroughthe useof smilesand speakingdirectlyto them. The judgesare notspecificallyevaluating
the student,but ratherthe soundnessandpresentationof the projectdone.However,it is mucheasierfor
judgesto understandthe student'sworkif they havepleasantandprofessionalinteractionswith the
student.

At mostfairs,the judgeshavea chanceto revieweach projectfor a few minutesbeforethe students
arrive. Asa resultit is importantthatthe displayhaveenoughinformationon it to presenta complete
pictureof the projectby itself. Itwillalsohelpthe studentwhenhe or shearrives,becausethe student
willbe ableto usethe format of the displayas a structurefor hisor her oralpresentationto the judges.
Studentsshouldbe briefbut addressall of thecomponentsof the project.

The judgeswillprobablyhavesomequestions.Studentscan prepareforthese byhavinga relativeor
friendrehearsethem withthe studentbeforethe fair. Some commononesare:

- Howor why didyouget interestedinthistopic?
- Are there anyaspectsof the experimentor engineering
projectthatyou mighthave changedorcorrected,if you
hadthe time?

- Do youintend to continueworkinthisarea? If so, how?
If not,why not?

- What practicalapplicationor future usedoesyourwork
have inthe "real world"?

- Have youseenthe articlelastmonthinthe Such-and-Such
Magazine byDr. So-and-Sodealingwiththe further
implicationsof etceteraand so forth?

A studentshouldnot be afraidto admitthat he orshe does notknowan answeror has not readthe
articleorbookinquestion. It isfar betterto be honestthanto tryto "snow"thejudge. Science fairjudges
agree thatthe factorsthat comeacrossmostpositivelyare knowledgeand enthusiasm. Evenif a student
does notknowan answerto a question,he orshe can demonstrategenuineinterestandenthusiasmin
learningmoreabout thequestionby listeningto andinteractingwiththejudgeaboutthe subject.
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JUDGING CRITERIA

CREATIVE ABILITY (30%)
1. Is theprojectcreativein

- questionasked
- approachto solvingthe problem
- analysisof the data
- interpretingthe data
- useof equipment
- constructionor designof equipment

2. Collectionsare notcreative
3. Forengineering,avoiduselessgadgets

SCIENTIFIC THOUGHT/ENGINEERING GOALS (30%) SCIENCE:
1. Is problemstatedclearly?
2. Was the problemlimitedenoughto solvebut notsosimpleit is of limitedvalue?
3. Was the procedurereasonable?
4. Are the variablesdefined?
5. Did the studentrecognizethe need forcontrolsanduse themappropriately?
6. Was enoughdata takento supportthe conclusion?
7. Is otherappropriatescientificresearchcited?

ENGINEERING:
1. Is theobjectiveclear and useful?
2. Is the solutionworkable,acceptable,and economic?
3. Is the solutionan improvementoverexistingmethods?
4. Has the solutionbeen testedorpossiblemethodsof testingit been suggested?

THOROUGHNESS (15%)
1. Didthe projectmeet itspurposewithinthe scopeof itsoriginalaims?
2. Has the problembeen coveredadequately?
3. Are the conclusionsbased on replication?
4. Was a notebookusedto recordallobservations?
5. Were otherapproachesto investigatingthe topicconsidered?
6. Was enoughtime spendon the project?

SKILL (15%)
1. Doesthe studenthavethe skillsrequiredto do all the worknecessaryto obtainthedata whichsupport

the project?
2. What assistancewas received?
3. Howmuchof the workwasthe student's?What wasthe typeand extentof help receivedfromothers?
4. Where didthe equipmentcome from?

CLARITY (10%)
1. Howclearlycan the studentdiscussthe project?
2. Howclearly isthe projectpresentedanddoes it reflecta realunderstandingbythe student?
3. Are importantphasesof the projectpresentedinanorderlymanner?
4. Are the data and resultsclearlypresented?
5. Is the displayclear and free of cute tricks/gadgets?
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ADDITIONAL HANDOUT MATERIALS
FOR PARENT/STUDENT WORKSHOP

Courtesy of Sandia National Laboratories
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DIFFERENCES BETWEEN
SCIENCE AND ENGINEERING

,= 1. The process of science focuses on research
while engineering focuses on design

2. Science produces knowledge about the world
while engineering produces a physical product



THE FIVE-STEP ENGINEERING METHOD

1. PROBLEM DEFINITION AND ENGINEERING GOAL
- Describe what the problem is and what solution

is needed

2. APPROACH
- Outline the plan to solve the problem

._ 3. ANALYSIS
g - Begin plan execution; collect information, design

possible solutions, check results

4. EVALUATION
- Evaluate possible solutions and choose the best one

5. PRF__ENT RESULTS
- Write a complete description of the final solution



THE FIVE-STEP SCIENTIFIC METHOD

1. IDENTIFY A QUESTION TO BE ANSWERED
- Describe a curious physical behavior to be explained

2. HYPOTHESIS
- Form a guess to explain the behavior

= 3. METHODOLOGY
- Develop a plan to test the accuracy of the hypothesis

4. DATA COLLECTION AND ANALYSIS
- Collect data according to the plan; analyze results

5. DRAW CONCLUSIONS
- Based on the data and analysis, draw a conclusion

about the accuracy of the hypothesis



EXAMPLES OF SCIENCE PROJECTS

/

1. Do flies have a color preference?

2. Do lighting levels affect the performance of
8th grade math students?

3. What are the effects of nitrates on bacterial
reproduction rates? (Why doesn't bacon spoil very fast)

4. Can you use random numbers to simulate weather
patters in Northern New Mexico?

5. Is there a relationship between age of men and the
severity of allergysymptoms?



EXAMPLES OF ENGINEERING PROJECTS

1. The development of a plastic coating to retard rust
on metal bridges in marine environments

2. A technique to make paper from weeds

3. A method to use nitrates to remove organic pollution
from well water

4. Design and construction of a mechanical arm

5. Testing of clay materials for use as wall insulation



SAMPLE ENGINEERING PROJECT

1. PROBLEM DEFINITION AND ENGINEERING GOAL
- Black roofing tar used to seal around pipes on

roofs cracks in the hot NM sun. This reduces
the life of the roof. A solution is to develop
a way to reduce the cracking.

2. APPROACH
.= - Outline the plan to solve the problem i

3. ANALYSIS
- Begin plan execution; collect information, design

possible solutions, check results

4. EVALUATION
- Evaluate possible solutions and choose the best one

5. PRF__ENT _TS
- Write a complete description of the final solution



JUDGING CRITERIA

1. CREATIVE ABILITY (30%)

2. SCIENTIFIC THOUGHT/ENGINEER GOALS (30%)

3. THOROUGHNESS (15%)
!

4. SKILL(15%)

5. CLARITY (10%)



SCIENTIFICTHOUGHT/ENGINEERINGGOALS
(30%)

SCIENCE:
I. Is problem state clearly
2. Was the problem limited enough to solve
3. Was the procedure reasonable
4. Are the variables defined
5. Were controls used

,_ 6. Was enough data taken
7. Is other research cited

ENGINEERING:
1. Is the objectivedear and useful
2. Is the solution workable, acceptable, and

economic
3. Is the solution an improvement over

existing methods
4. Has the solution been tested



CREATIVE ABILITY (30%)

1. Is the project creative in
-question asked
-approach to solving the problem
-analysis of the data
-interpreting the _ta
-use of equipment
-co.ruction or design of equipment

l

2. Collections are not creative

3. For engineering, avoid useless gadgets



THOROUGHNESS (15%)

I. Did the project meet its purlmse

2. Has the problem been addressed

3. Are the conclusion based on replication

4. Was a notebook used for observations
I

5. Were other approaches considered

6. Was enough time spent on the project



SKILL (15%)

1. Does the project meet the student skill

2. What assistance was received
I

3. How much of the work was the _dent's

4. Where did the equipment _ from



CLARITY (10%)

1. How clearly can the student discuss
the project

2. How clearly is the project presented

,_ 3. Is the project logically presentedt,A
O_

4. Are the &_taclearly presented

5. Are the results clearly presented

6. Is the display clear and free of o_e
tricks or gadgets



STEPS IN DOING A SCIENCE FAIR PROJECT

1. IDENTIFY THE PROBLEM AND PURPOSE OF PROJECT;
STATE A HYPOTHESIS (GUESS) AS TO THE SOLIYHON

2. FORM PROCEDURES; ESTABLISH WHAT EXPERIMENTS
TO DO; LIST ALL MATERIALS AND HOW USE THEM

3. EXPERIMENT AND COLLECT DATA; OBSERVE AND
,= RECORD IN A NOTEBOOK; USE TABLES AND GRAPHS;
" USE METRIC SYSTEM

4. STATE THE RESULTS; DISCUSS WHAT HAPPENED DURING
EXPERIMENTS AND HOW RFA'ULTS MATCH THE
HYPOTHF_IS

5. STATE A CONCLUSION



A RESEARCH PAPER CONTAINS:

1. An abstract

2. A title page

3. The purpose of the project

4. Acknowledgement to those who helped
I

_o 5. Any protocol forms for working with animals, etc.

6. Materials and methods of procedure

7. Results

8. Conclusions

9. Bibliography or list of literature cited.



Appendix I:
Handout Materials

for the Science Fair Teacher's

In-Service Training

Courtesy of Washington Middle School
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CBECKLBT FOB A gOCC_TUL OCIIICE FAIR

1. Introduce science fair idea. Invite guest speakers (Vis|tlni Scientists Prolp'am) to
_ark interest.

2. Identify sehoo! committee consisting of science and math teacher representative,
Librarian, prineipeJ, etc. Include parents and students It Ilosslb]e.

Specific duties should be assigned and should Include:

-- reserving date, time, place for |oea] fair and open house.
-- L'ranging for Judges (see Mmp]e letter and fo_s this section); hosting JudCes.
- identifying awards end pomtb]e sponsors(certificates may be printed by Monroe

Graphics,APS).
-- informingparents. Itshouldbe theirresponsibilityto transportIRudentsif

necessary.
-- arrangements should be made for sohool science fair coordinator lind students

to be excusedfrom elaJsesd_in; day of fairs.
•- awards presentation

3. DevelopTimel/ne.Findout datesforStateand RegionalScienceFairsand work
backwards. Firstprotooolreview for liveanimal experimentationis early in
November. Students should select topic by early October.

4. Lnvo]ve prineipa] end librarian early in planning stages.

5. Inform students of Judging Criteria.

"Tomorrow's Scientist
are in Today'sSchools"

-- Nl_Orl,lllScience FO_ll'_lClOtS
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PRESCRIPTION POR 8UCCEBSPULIICIF,JIICE FAIR PARTICIPATION

1. Positive commitment by teachers involved.

- Decision should be made if projects wiU be mandatory.

- Projects must be by individual students; |roup projects are not admiuable
beyond the local school

-Teachers must provide K,uidance and certify the project for further
competition. Thus, when the teacher signs the sponsor's form they are
|iving approval of the qullity and appropriateness of the project. Students
should be encouraged to exhibit only their very best effort.

2. Clear eommunieatior, (in writing) to students about

- Wl'mt a science project is.

- What is expected of them.

- What the timelines are.

- Where they may fo for help.

- How much help they can zet.

3. Continuous encouragement and fo]Jow-up

-Schedu]e 10-15 minutesat ]east twice 8 week for discussionsof students'
progress, ideas, etc.

4. Use 8vailsb]e resources: Teacher, librarian, 8 science fair contact person,
parents, and professionals in the community.

5. Science department or school staff should identify a science fair committee:

- to provide information to students and teachers

- to plan logistics for setting up the fstr exhibits

- to arra._ge for judges and awards

- to plan logistics for j_ging projects

6.' Involve parents by making them aware of students' pursuit ot projeet. Provide
for public display of projects (i.e. open house, PTA, school newspapers,
parent' newsletter, etc.)

MAIN FOCUS is Dot to be s top wirmer, but to iPet the students izvolved, to
partJcips te.
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Appendix J:
General Resource

Materials for

Organizing and Conducting
the Science Fair

J-I



,'7"



INFORMATION ON SCIENCE FAIR
TECHNICAL PAPER COMPETITIONS

Courtesy of Northwest New Mexico Regional
Science and Engineering Fair
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New Mexico Junior Academy of Science
Regional and State Paper Competition Rules

1. Before papers will be accepted for presentation, the presenting student must be a
member of the N.M.J.A.S. If not paid yet during this current school year, the
membership fee of $3.00 must accompany the completed REGIONAL entry form.

2. Although the project need not be entered in e science fair, the paper MUST reflect
actual science experimentation by the student, or theoretical work of the student In
an ares of pure mathematics or physics, or the development of | scientific computer
model. Papers that are simply literary 'search' papers are not acceptable for
competition.

3. The maximum length of the paper is 1500 words, not including appendixes.

4. The paper MUST be typed, double-spaced, and on one side of the paper only.

5. The following information must appear on the title page: title, name of writer, age,
school grade, school, school address, school telephone number, home address, home
telephone number, and name and signature of teacher or sponsor who endorses the
paper. Repeat the last name of writer and title of the gaper at the too of each gage.

6. An entry form MUST be completed and submitted with the paper.

7, Three copies of the paper (including abstracts), one for each judge, along with the
completed entry form must be mailed to the Regional Director by the deadline on the
entry form.

8. Each paper should be clipped together, but not bound. Judges will judge the paper
on its merits before the presentation, as well as the presentation itself.

9. The author should, without fail keep a copy of the paper as protection against loss.
However, all copies of the paper will be returned to the student at the close of
competition.

10, Preseqtation time limits will be strict!v enforced. Each presenter has 10 minutes
maximum for the presentation and 5 minutes after the presentation for judges'
questions.

11. It is strongly recommended that audio-visual aids be employed in the presentation.
Audio.visual aids are limited to 35 mm slides and/or overhead transparencies. NO
OTHER AUDIO-VISUAL AIDS, such as charts, hand-held demonstrations, chemicals,
etc., are allowed. A carousel slide projector and an overhead projector will be
provided at regional and state competitions.
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12. Copies of the current judging forms will be sent to sponsors who request information,
so there will be no confusion between judges' expectations and presenters'
preparations,

13. Each regional director is responsible for ensuring that NO MORE than two entries for
each division, junior and senior, are sent to state competition.

14. It may be necessary because of time constraints, if there are more that eight entries
in one division, for the judges to eliminate some entries on the basis of the written
paper. Those eliminated will be informed as soon as possible.

15. Senior division includes students in grades 9, 10, 1 1, and 12. Junior division includes
students in grades 6, 7, and 8.

16. Order of presentation is determined by random drawing. Once the order of
presentation is determined, NO CHANGES WILL BE MADE, except for absences.
Failure to appear for competition on time and ready to present will result in
disqualification.

17. A student may secure help in structuring, proofreading, and typing the paper.
However, any anti a!!assistance MUST be noted inLthe acknowledaments.

18. Multiple authorship of papers is not allowed, nor may a presenter have assistance
during the presentation, other than technical assistance with projectors.

19. In order to promote professional courtesy, and to minimize distractions, all presenters
are required to stay for the entire paper session. You should arrive at least 15 minutes
before it begins, and stay until the last paper has been presented. Coming or going
during the session may cause you to be disqualified.

SPONSORS: IT IS YOUR RESPONSIBILITY TO SEE THAT THE RULES ARE FOLLOWED.
USE THIS SHEET AS A CHECKLIST, SO THAT THERE ARE NO OMISSIONS OR
MISUNDERSTANDINGS. SIGN THE TITLE PAGE, AFTER YOU HA VE CHECKED THIS LIST
CAREFULLY. If you have questions, feel free to contact your regional director or the state
director, But please.., do so well before the date of competition.

Rules tevilled: September 1989
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New Mexico Junior Academy of Science
Regional and State Paper Competition

RECOMMENDED COMPONENTS FOR TECHNICAL PAPERS
FOR JUNIOR ACADEMY OF SCIENCE PAPER SESSION

Technical papers are somewhat different from other literary papers in their composition.
Characteristics which distinguish science research papers from other types of papers are:
the abstract; the table of contents; the captioned text; and often, author-date reference
citations.

There are basically two types of science research papers: reviews of the literature, and
reports of empirical studies. For purposes of the Junior Academy of Science Paper
competition, your paper will be a report of your empirical study, with a short literature review
included in it.

i
You must do a science investigation, or a project in theoretical mathematics or physics, or i
a scientific computer model. Keep careful records of everything you do, and all your results,
then write your paper. It should contain the following components:

1. Title page -- containing your title, your name, your age, your school grade, your
school, school address and school phone number; your home address and home phone
number; and the name and signature of your teacher-sponsor.

2. Abstract - a brief statement of the contents of your paper with regard to the work
that you did. In one or two paragraphs, define your problem, describe your
methodology, summarize your results, and state your principal conclusions.

3. Table of contents - Use captions from your text as entries in the table of contents,
and list the beginning page of each.

4. Acknowledgments - Thank people who have helped you in any way.
5. Text - consisting of the following:

Introduction
Review of the literature (cite references)
Materials and Methods of Experiment or Mathematical Assumptions and/or Proofs
Results
Conclusions or Discussion

6. Summary - of the whole paper
7. Glossary - if needed
8. Appendix(es) - if needed
9. References
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REGIONAL |CIENCE PROJECT TIMELiNE

JANUARY

Monday Jan 0 - Announoement o! potential students

Tuesday jan ? - Roglon|l Ctlndidate8 Mooting, 0:308
Commitment totters due

Wed Jan 8 Commitment Pllront Ltr8 duo

Thurs Jan 9 Mentor Workshop, 6:30p

Friday Jlln 10 - Protoool8 Due

88turd|y Jan 11 - Mentor'8 Workshop

Thursday jim 16 . 8tudent.Mentor-Pllrent Get-together, 6:30p

Saturday Jim 18 • Free Weekend-Monday Holiday

88turdsy Jan 25 - Student-Mentor Workshop, 911. 12p

FEBRUARY

Saturday Feb 1 - Student-Mentor Workshop, 98 - 12p

Saturday Feb 8 - Student.Mentor Workshop, 98 . 12p

Saturday Feb 17 - Free Weekend.Monday Holiday

Friday Feb 21 . All written reports due/Abstracts Due

Saturday Feb 22 . Student-Mentor Workshop, 98 - 12p

Mon-Thur Feb 24-27- Teacher Edit Reports

Friday Feb 28 . All written data/graphs due

Saturday Feb 29 - Student-Mentor Workshop, 911. 12p
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MARCH

Mon-Frl Mar 2-6 - Board Bet-up after Ilohool, S-4:$0p

Thursday Mar 6 . interview Bohsdule/BtudsntList to Tohra

Friday Mar 6 . All typing oompleted- raporta/aNtraota
Final espy of graphs/shirts/word strips

8mturdmy Mar ? - Laminate materiels
Final Baokboard ht-Up with Mentors, 9a-$p

Mon.Tues Mar 9-10 • last-minute touoh-upa, $.4:$0p
Permission slips home

Tugs Mar 10 - Permission slips duo

Tugs-Wad Mar 10-11- atoll-Mentor Evalustlon/Ouastlonlno, _.4p

Thurs Mar 12 - Parent/Student/Mentor Bet.Up/Cheek.In
Johnson Gym- Leave 8ohool 3:30p
Brleflng.dress/lunoh/behavlor/©ar-pool Sp
Absanoe list to ottondanoe seoratary

Friday Mar 13 - Regional $©lanoa Fair Judging, ?a -4:30p
8tudant Partl©lpantoReport to Johnson Gym
7:00a- get Items out of saourlty, display Item
final set.up

Saturday Mar 14 - Regional 8clenoe Fair Awards Assembly
PopaJoyHall, Unlv of New Mexico
8:30a-12p

Monday Mar 16 - Praises Display, Washington Middle Oohool

Tuesday Mar 17 - Evaluation/board clean.up, 3p rm 205

Wad Mar 18 - Final board slain.up, 3p rm 205

Thursday Mar 19 - 8tudant.Mantor.Parant Potluok Dinner
6p, Washington MS Cafeteria

FOH011

_O) W|I._. DOHI
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CHOOSING PROJECT CATEGORIES

Courtesy of Northwest New Mexico Regional
Science and Engineering Fair
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CHOOSE THE CORRECT CATEGORY

Every year a few exhibits are placed in the wrong category. The error usually arises
because the student confuses the basic idea behind the project with some of the methods or
equipment used to carry out the work. For example, many projects will involve the use of a
computer, but only a few will qualify for the Computer Science category. The Earth and
Space category involves geology and astronomy. Solar collecting systems belong in the
Environmental Science or Engineering category. Please give your students a chance to
compete fairly. Double check their categories.

BEHAVIORAL AND SOCIAL SCIENCES. Psychology, sociology, anthropology, archaeology,

ethology, ethnology, linguistics, animal behavior (learned or instinctive), learning, per-
ception, urban problems, reading problems, public opinion surveys, educational testing,

BIOCHEMISTRY. Molecular biology, molecular genetics, enzymes, photosynthesis, blood

chemistry, protein chemistry, food chemistry, hormones, etc. *SEE FOOTNOTE BELOW
i

BOTANY. Agriculture, agronomy, horticulture, forestry, plant taxonomy, plant physiology,

plant pathology, plant genetics, hydroponics, algae, etc.

CHEMISTRY. Physical chemistry, organic chemistry (other than biochemistry), inorganic

chemistry, materials, plastics, fuels, pesticides, metallurgy, soil chemistry, etc.

COMPUTER SCIENCE. New developments in software or hardware, information systems, computer

systems organization, computer methodologies, and data (including structures, encryption,
coding and information theory), etc.

EARTH AND SPACE SCIENCES. Geology, geophysics, physical oceanography, meteorology,

atmospheric physics, seismology, petroleum, geography, speology, mineralogy, topography,

optical astronomy, radio astronomy, astrophysics, etc.

ENGINEERING. Civil, mechanical, aeronautical, chemical electrical, photographic, sound,

automotive, marine, hearing and refrigerating, transportation, environmental engineering,
etc. Power transmission and generation, electronics, communications, architecture,

bioengineering, lasers, computers, instrumentation, etc.

ENVIRONMENTAL SCIENCES. Pollution sources and their control, waste disposal, impact

studies, environmental alteration (heat, light, irrigation, erosion, etc.), ecology.

MATHEMATICS. Calculus, geometry, abstracts algebra, number theory, statistics, complex

analysis, probability, topology, logic, operations research, and other topics in pure and

applied mathematics.

MEDICINE AND HEALTH. Medicine, dentistry, pharmacology, veterinary medicine, pathology,

opthalmology, nutrition, sanitation, pediatrics, dermatology, allergies, speech and
hearing, etc.

MICROBIOLOGY. Bacteriology, virology, protozoology, fungi bacterial genetics, yeast, etc.

PHYSICS. Solid state, optics, acoustics, particle, nuclear, atomic, plasma, super-

conductivity, fluid and gas dynamics, thermodynamics, semiconductors, magnetism, quantum
mechanics, biophysics, etc.

ZOOLOGY. Animal genetics, ornithology, ichthyology, herpetology, enthomology, animal

ology, anatomy, paleontology, cellular physiology, circadian rhythms, animal husbandry,

cytology, histology, animal physiology, invertebrate neurophysiology, studies of
invertebrates, etc.

*BIOCHEMISTRY is a Senior Division category at the regional fairs and ISEF. Because of the
small number of entries in this area in recent years, it is not a category at the State

Fair. J-13



Project Categories (continued)

CATEGORY INTERPRETATIONS

It is impossible to develop category descriptions which can be applied to any and all

projects without some questions. In particular, the increasingly interdisciplinary nature
of science and engineering means that many projects will draw upon more than one field.

To determine a project category, it may therefore be necessary to identify the primary
emphasis.

For example, linmology is defined as the scientific study ot the physical, chemical,

meteorological, and biological conditions in fresh water. A project in limnology would
thus have to be considered from the point of view of its primary emphasis (physics,

chemistry, etc.) to be placed in the appropriate category.

Here is a list of project areas about which questions may arise. This is not a

complete list, and is simply given to provide some basis for interpretation of the

category descriptions.

Instruments.

The design and construction of a telescope, bubble chamber, laser, or other
instrument would be Engineering if the design and construction were the primary purpose of

the project. If a telescope were constructed, data gathered using the telescope, and an

analysis presented, the project would be placed in Earth and Space Sciences.

Marine Biology. Behavioral and Social Sciences (schooling of fish), Botany (marine algae),

or Zoology (sea urchins).

Fossils. Botany (remnants of ferns), Chemistry (chemical composition of fossil shells),

Earth and Space Sciences (geological ages), and Zoology (prehistoric animals).

Rockets. Chemistry (rocket fuels), Earth and Space Sciences (use of a rocket as a vehicle

for meteorological instruments), Engineering (design of a rocket), or Physics (computing

rocket trajectories). A project on the effects of rocket acceleration on mice would go in
Medicine and Health.

Genetics. Biochemistry (studies of DNA), Botany (hybrid corn), Microbiology (genetic
studies of bacteria), or Zoology (fruit flies).

Vitamins. Biochemistry (how the body deals with vitamin C), Chemistry (analysis), and
Medicine and Health (effects of vitamin deficiencies).

Ecology - Environment - Pollution. In a study of the eutrophication of Lake Erie:

Behavioral and Social Sciences (the human beings who cause the problem), Chemistry (the

process of eutrophication), Botany (growth of algae), Engineering (water purification micro-

organisms), and Zoology (fish population). If the primary emphasis is environment there
is an ENVIRONMENTAL SCIENCE category (1982).

Pesticides. Biochemistry (the mechanism of toxic effects), Botany (plant intake and con-

centration), Chemistrty (composition of pesticides), Earth and Space Sciences (mechanism
of runoff), Medicine and Health (effects on human beings and animals).

Cr_/stallography. Chemistry (crystal composition), Mathematics (symmetry), physics (lattice
structure), and Earth and Space Sciences (crystal morphology and habit).

J-14



Project Categories (continued)

Speech and Hearing. Behaviorial and Social Sciences (reading problems), Engineering

(hearing aids), Medicine and Health (speech defects), Physics (sound), Zoology (strUcture
of the ear).

Radioactivity. Biochemistry, Botany, Medicine and Health, and Zoology could involve the
use of tracers. Earth and Space Sciences or Physics could involve the measurement of
radioactivity. Engineering could involve design and construction of detection
instruments.

Space-related Projects. Note that many projects involving "space" do not go into Earth
and Space Sciences: Botany (effect of zero G on plants), Medicine and Health (effects of
G on human beings ), Engineering (development of closed environmental system for space
capsule).

J-15
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LIST OF SCIENCE FAIR PROJECT TITLES

Courtesy of Northwest New Mexico Regional
Science and Engineering Fair

These lists are included because titles of previous
entries can often provide ideas for new projects

J.17
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SCIENCE AND ENGINEERING FAIR PROJECT TITLES

BEHAVIORALAND SOCIALSCIENCE : DOES 8PACETRAVELAFFECTUEARING?
DOMORETHINGS HAPPENDURINGFULLMOON?

INTELLECTUALTHINKINGIN CHILDREN CATS,.WHATWILLTHEY IX) FOR FOOD?
WHATARETHE STRESSLEVELSOF H.H,S. STUDENTS DOESA PERSON'S READINGABILITYAFFECTHOW

DOESWHERE STUDENTSATTENDSCHOOLAFFECT FASTTHEYCANLEARNTO PLAYNINTENDO
THEIRATTITUDESTOWARDSCOLLEGESUCCESS WHATARETHE LEARNINGPATTERNSOF MALEAND

WHY ARESOME SOUNDSFOUNDTO BE DISTURBING? FEMALEMICE
: ASYMMETRY:LATERALPROPENSITYVS ACTMTY WHICHCHOCOLATECHIP COOKIESTASTEBEST?

PREFERENCE WHICH OF 6 POPULARSOFTDRINKSCONTNN THE
DO ONLY HABITSAFFECTTHEWAY YOU DREAM MOSTGAS?
IS FIGHTING INSTINCTS? ill THE SENSEOF TASTEAFFECTEDBYWHATWE SEE
FACTORSAFFECTINGANGULARPOSITIONESTIMATION ANDSMELL/

CAPABILITIES DOES THEORDERINWHICH WE SELECTA 8AMPLE
GEOMETRICALOPTICALILLUSION HAVEANYEFFECTON OUR PREFERENCE?
A COMPARISONOF MALEANDFEMALETODDLERS A NERVOUSTESTER

VOCABULARY DO YOU KNOWWHATYOURNOSE KNOWS?
IS PERSONALITYHEREDITARY? HOW DO MIRRORSCOMPLICATEEVERYDAY
WHATCOLORBESTMATCHESA MOUSE? ACTMTIES

_4HOAREBETTERATFIGURINGOUR MAZESIN THE DOO.L,AMID,SCHOOLER$KNOW THEIRGEOORAPY?
SHORTESTPERIODOF TIME/CHILD OR ADU COLD,HOW DOES ITAFFECTUS?

ATTITUDESABOUTAIDS A SURVEYOF MID.SCHOOL OPTICALILLUSIONS
STUDENTS SMELLVS.TASTE

HOW DO DIFFERENTAGEGROUPS RESPONDTO SHORT,TERMMEMORYIN HUMANS
OPTICALILLUSIONS? DOES E.S.P. REALLYEXIST?

CURBINGTHE COUCH POTATO COMPARATIVESTUDYOF VISUALINTERPRETATION
ACTMTY RHYTHMSINMICE IS YOURFAVORITECOLORRELATEDTO YOUR
TEENAGEPROBLEMS PERSONALITY?
LEARNINGMODALITIES LEARNINGMODALITIESPHASEII- TRACINGLEARNING
WHICH GUM'SFLAVORLASTSTHE LONGEST? MODALITIESTHROUGHGENERATIONS
IS YOUR PERSONALITYDETERMINEDBYYOUR BEAUTY,BRAINS,ANDBESTFRIENDS:THE EFFECTON

ASTROLOGICALSIGN? THE STEREOTYPICALRELATIONSHIP

OPTICALILLUSIONS:MYSTERIESOF THE BRAINAND CLASSROOMINTERACTIONAND STUDENT
EYES SATISFACTION

DO ESPABILITIESDIFFERBETWEENMALESAND CAN GERBILSDISTINGUISHBETWEENBLACKAND
FEMALESOF THE SAMEAGE? WHITE

DOES COLORVISIONAFFECTREADINGABILITY? LUCKYLEFTIES?
SIGHTANDBALANCE BODYIMAGE:A CROSS CULTURALSTUDYOF RURAL
MEMORY NEW MEXICOHIGH SCHOOL STUDENT

CANCOLORSCONFUSE? DOES YOURTYPEOF FINGERPRINTAFFECTYOUR
LEARNINGANDMEMORY: A MAZECHALLENGE SENSEOFTOUCH?

HOW SCIENCE LITERATEAREPEOPLE? A CROSSCULTURALSTUDYOF BULIMIA
GARBAGEBAGS IS SKIMPYREALLYWHIMPY CAN QUESTIONSBEANSWEREDTHROUGHDREAMS
DO YOU KNOWHOW MUCHSTARCHYOU EAT? AURALASSOCIATION
MIND GAMES BABBLINGFINGERS
WHEN CANYOU REMEMBERTHE MOST? CAN YOUTELLTHE DOG'S BREEDBYTHEBARK
DID YOU GET THE LICENSEPLATE PATTERN
WILLRIGHTBRAINLEARNERSWHO SCOREHIGH ON ARCHES,LOOPS,OR WHORLS-WHICHAREYOU?

COMPUTER GAMESSCOREC'S ORLOWER? HOW DO DREAMSRELATETO OUR DAILYLIVES?
FLAVORAMA HOW DO DAYANDTIMEAFFECTCHILD BEHAVIORIN
HOW CERTAINFACTORSAFFECTLEARNING THE CLASSROOM?
DOES AGEAFFECTTHEWAYWE ASSOCIATECOLOR MUSICALCHANGES

WITH MOOD? DOES COLORAFFECTTHEREADING
JOHNNY APPLESEED COMPREHENSIONOF DYSLEXICS
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TIMEOF DAY:EFFECTSON LEARNING WHEREDOES A PHYSIGNATHUSCOCINCtNUSHANG
PUNISHMENTOR REWARD? IT'S HAT?
BATTLEOF THE SUDS WHAT_HOOL PERIODDOtlTH GRADESTUDENTS
DOES SIGHTAFFECTYOUROTHERSENSES? GET THEBESTGRADESIN'/
FEMALEANDMALEATTITUDESANDPREFERENCES DO STUDENTSWHO AREINVOLVEDIN
PUZZLINGREFLECTIONS _RACURRICUL.AR ACTIVITIESHAVEHIGHER
WHATCOLORSAREINFANTSAND TODDLERSMOST G.P.A'S?

ATTRACTEDTO? WHICH HANDHASA QUICKERREACTIONTIME?

CANCAPTIONINGHELP8TUOENTSLEARN? HOW DOESHEREDITYOFTWINS DIFFERFROMOTHER
WHATLIGHTCONDITIONSENABLEA PERSONTO READ CHILDRENINA FAMILY?

MOREEASILY? DOLESTV EFFECTTHE GRADESOF CHILDREN
WHICHHANDHAS THEOUICKERREACTIONTIME? BETWEENTHE AGESOF 11- 13?

PRODUCTCOMPARISONS DOMNEMONIC CLUESIMP_ MEMORY?
IS CHEAPTHEWAY TO GO?A COMPARISONOF CAN MICEASSOCIATEMAZEPATTERNSWITH

GUITARSTRINGSCHEAPERBRANDVS EXPENSl CORRESPONDINGCOLORS?
IS HEAVYMETALMUSIC STRESSFUL? COLORCONFUSION
IS THE CONTENTOF ADULTVS.TEEN DREAMS THEEFFECTOF ASSOCIATIONANDPRESENTATIONON

SIMILAR? PERCEIVEDATTRACTIVENESSOF FEMALE
HOW FASTMICE LEARN REFLEXTIME-LAPSES
EFFECTOF EXPECTATIONDIFFICULTYUN TEST LEARNINGIN A OUIETANDNOISYENVIRONMENT

RESULTS HOW AREMOODS AFFECTEDBY HOLIDAYS

COLOR'SEFFECTON TASKPERCEPTION COLORANDMEMORY
FOOLINGTHE _E WITH LINES,CIRCLES,AND ATWHATAGEDOES A CHILDBECOMEA CONSERVER?

COLORS LEARNINGMODALITIESPHASEili:ATTENTIONDEFICIT

STUDYING.DOES MUSIC REALLYMAKEA DISORDER-KINESTHETICCONNECTION
DIFFERENCE? CORRELATINGTEMPERAMENTWITHMORAL

HOW MUCHOF OUR WORLDDO WEREALLYNOTICE? DEVELOPMENT
DOES YOURSEEINGIN OPTICALILLUSIONSIMPROVE DOESRIGHT-BRAINSTIMULATIONAFFECTREADING

ASYOU GET OLDER? COMP OF STUDENTSW/L-DYSLEXIA?
ILLUSIONS IS THEREREALLYA DIFFERENCE?
ANGER GORILLADOMINANCEOVEROTHERS
HI-TOPSVS,LOW-TOPSINA MILERUN TRANSFEROF MEMORYBYINJECTION OFRNA
THE DIFFERENCESBETWEENMALEAND FEMALE FREUD'SOEDIPAL/ELEKTRACOMPLEXESAND

ATTITUDESTOWARDSCHOOL SEDUCTIONTHEORY

"AREO L.AMID.SCHOOLSTUDENTSLEARNINGTHEIR SUBLIMINALMESSAGES
GEOGRAPHY?" REPEATAFTERME

MICE 'N' MUSIC SOUND
ARETHEREPATTERNSINABSENCEFIGURES? CANCOLORAFFECTA PERSON'SBLOODPRESSURE?
"PRACTICEMAKESPERFECT:A STUDYINVISUAL- HEMISPHEREDOMINANCEAND BEHAVIORIN HUMANS

MOTOR LEARNING HOW DOES LIGHTAFFECTDROSOPHILA?
MALEOR FEMALE:WHO HASA KEENERSENSEOF HOW DOES THE AGGRESSIVENESSOF CRICKETS

SMELL? FORM HIERARCHIES?

DOES THISMAKEGOOD SCENTS? TASTETEST:POPCORN
THEVALUEOF POPCORN CANYOU TASTEFOODWITHOUTYOUR SENSEOF
THEMOST ECONOMICALPAPERTOWEL SIGHTOR SMELL?
EMOTIONALRESPONSETO COLORS DOES SLEEPLEARNINGWORK
A SCHOOLFOR FISH HOW CANYOU HELPA RIGHTBRAINEDSTUDENT?

HOW WELLCAN YOU ESTIMATETIME? HOW WELL HAMSTERSCANREMEMBER?
CHILDRENAND THEIRSEXROLEWITH TOYS METHODSOF ARCHAEOLOGICALDATING
THE EFFECTSOF HEAVYMETAL TOTALRECALL

IS LEFT,HANDDOMINANCEA PREDICTOROF "CANONE COMMUNICATEWITH PEOPLEIN OTHER
ENHANCEDCREATIVITY? COUNTRIESUSINGA TTY?"

DOESTHE BAROMETRICPRESSUREAFFECT GENDERDIFFERENCESINSPACIALPERCEPTION
CHILDREN'SBEHAVIORIN THECLASSROOM CANCAPTIONINGHELPSTUDENTSLEARN?TO

ALTERATIONSOF NOCTURNALINSTINCTS CAPTIONORNOT TO CAPTION- PHASE2
DOEIGHTHGRADERSREALLYKNOWBASICSCIENCE? DOCUMENTINGDANGEROUSDRIVERS

GENERATIONS'ATTITUDESTOWARDSETHICALISSUES
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AIRCRAFTPROCEDURETRAINING 8OUNDTRACKS: HOW THEYAFFECTTHETRAINOF

OPTICALILLUSIONS THOUGHT
IS HANDEDNESSA RESULTOF GENETICS? INTUITIVEVS,MEASUREDANALYSISOF VIOLIN
HOW MANY PICTURESDO YOU REMEMBERIN A MUSIC SOUNDS

VIDEO? DO RIGHTOR LEFT.BRAINEDPEOPLERETAINMORE
DOES COOPERATIVELEARNINGINHAMPSTERSHAVE INFORMATION?

A + EFFECTONTHE SPEEDOF PROB, CANA STRONGEYEGLASSPRESCRIPTIONHAVEAN
WHERE INTHE WORLD? EFFECTON YOUR EYESIGHT?
DOES MUSICAFFECTTESTING? DRUGANDALCOHOLABUSE
PREFERENCESANDGRADES WHICHAGEGROUPCARESMOREABOUTTHEIR
A ROSE BYANYOTHERNAME HEALTH?
WHICH IS MORE RELIABLE?SELF.CHARTEDOR DOES FATAFFECTTHE TASTEANDTEXTUREOF

COMPUTER.CHARTEDBIORHYTHMS. FOOD?
SENSORIMOTORSKILLS ARECOMPUTERSBETTER?

HOW FASTCAN A HAMSTERRUN A MAZE HOW RODENTSLEARNMAZES
WHATIS THEBESTCOLORFOR A STOP LIGHT? HISTORYON A HILLSIDE

WHICH LEARNSFASTER,A MOUSEOR A GERBIL? PUCKERUP- CANRATSSIMULATEHUMAN SOCIAL
WHICH HASBETTERMONEY? BEHAVIOR

IS THERESEXISMINTHE CLASSROOM THE DIFFERENCESIN MAZERUNNING BEHAVIOR
COLAWARS_ BETWEENA RAT,A MOUSEAND A HAMSTER
LEFT-HANDEDAND RIGHT.HANDEDOPTICAL LEARN,MODALITIESPHASE4:EFF,OFPRES.STIMULANT

ILLUSIONS THERAPYON LEARNINGSTYLESKIDS
MIRRORMAZES MAXIMIZINGWRESTLINGPERFORMANCETHROUGH
PSYCHOKINESIS DIET
COLORS:HOW DOTHEY MAKEYOU FEEL? AREFOURTHGRADERSMORE CREATIVETHAN
ESP: SCIENCEOF THE MIND SENIORS?
TO SLEEPORNOT TO SLEEP HANDWARMING
AREYOU COLOR-BLIND? SLEEP,..WHYDON'T WEGET ENOUGH?
MARRIAGE,DIVORCE,ASTROLOGY-ANY WILLHEMISPHERESPECIFICSTIMiMPROVEREADING

RELATIONSHIP? ABILITYOF STUDENTSW/L-DYSLEXIA
PEOPLE,PERSONALITYAND PETS HIRLIANPHOTOGRAPHYDEVICE:DESIGNAND
DO DIFFERENTSONGSAFFECTTHE PULSERATEOF EXPLORATORYEXPERIMENTATIONS

THE LISTENER THE AFFECTSON BABIESWHEN THEIRPARENTSUSE
DOES COLORINFLUENCETASTE? DRUGS
DOES MUSIC AFFECTBLOODPRESSURE? DOCOLORSAFFECTPEOPLE'STEST TAKINGSKILLS?
VIOLENCEANDT V. AMAZINGGERBILS
TYPING SKILLS DOHAMSTERSHAVEA MEMORY?

HOROSCOPES-HOWACCURATE? WHATWERE6TH GRADERSFAVORITEMOVIEOVER
CIRCADIANRHYTHMS THE SUMMEROF 199i
THE EFFECTOF BACKGROUNDMUSIC ON LEARNING COLORAND ITSEFFECTSON THE STRENGTHAND

CHEMICALSYMBOLS ENDURANCEOF PEOPLE.

WHICH TYPEOF PEOPLESEETHEBESTIN THE DARK? DOES FULLSPECTRUMLIGHTINGAFFECTPEOPLE'S
DO LEF'rlESAND RIGHTIESPERCEIVEOPTICAL BUYING

ILLUSIONSTHE SAMEWAY? OPERANTCONDITIONINGINRATS

RIGHT,LEFTOR BOTH? DOCOLORS AFFECTA PERSON'SMOOD DIFFERENTLY
HOW DOESMUSIC AFFECTVIDEOGAMEPLAYERS AFTERONE YEAR?

OPTICALILLUSIONS DREAMS
AUDIOVERSUSVISUALMEMORY DOES COLORINFLUENCEWHAT PRODUCTSYOU
CHANNELONE SURVEY CHOOSE?
TIME FLIESWHEN YOU AREHAVINGFUN! WHATIS YOURREACTIONTO COLOR?
THE RACEOF THE SEXES LOOKALIKECOUPLES
THE NATURALEFFECTOF COLORON MICE ISTHERECORRELATIONBETWEENNOISE
WHATAREOPTICALILLUSIONSANDWHY DO WESEE DEPENDENCYANDCERTAINAGEGROUPS?

THEM? DOESTVAFFECTYOURLEARNING?
INWHICH KINDOF GUM DOESTHE FLAVORLAST

LONGER? BIOCHEMISTRY:
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NITRITES WHICHGRASSORGRASSESWILLGROW B_ER IN

CAN METHYL8N,.ICYLATE'SOPTICAL& THEALBUQUERQUEAREA?
THERMODYNAMICPROPSHOW SIMIN CHEM BALANCEOF NATURE

STRUC/COMP HOW DIFFERENTLIGHTSAFFECTPLANTGROWTH
THE EFFECTOF EXPERIMENTALDIABETESON PHOTOTROPISM

PROTEINDEGRADATION PHOTOTROPISM

THE ANTIGENICDETERMINANTPREDICTIONOF AN THE PLANTEXPERIMENT
INFLUENZAB VIRUSPROTEIN DOES IT HAVETO BEWATER?

CELLS:BACKTO THE BASICS HOW THE AMOUNTOF LIGHTAFFECTSPLANT
HOW ENZYMESAFFECTDIGESTION GROWTH
CATALITICACTIVITYOF ENZYMES INORGANIC HOW A PLANT'SWATERAF_CTS IT'SGROWTH

SUBSTANCES WHY IX) TUMBLEWEEDSGROW BESTIN DISTURBED
"WHO KILLEDMRS. )CA STUDYOF FORENSICBLOOD SOIL?

ANALYSIS HOW ACID SOLUTIONSAFFECTPINTOBEANS
ENZYMEACTMTY: HOW IS ITAFFECTED? HOW DIFFERENTSOILSAND FERTILIZERSAFFECT
SEPARATIONANDEXAMINATIONOFCHLOI:IOPLAST PLANTGROWTH

PIGMENTS HOW DOESTHE ANGLEOF SUNLIGHTAFFECTPLANT
GLUTENCONTENTOF THREEFLOURS GROWTH?
EFFECTOF A CANCERTREATINGAGENTON THE EFFECTOF ENVIRONMENTALTEMPERATUREON

FRAGILITYANDDEFORMITYOF HUMAN RBC'S CROP SEED GERMINATION
THE FIBONACClSEQUENCEINPLANTS:GENETICOR

AOUlRED?
BOTANY : ALFALFATHE ORGANICHERBICIDE

PLANTSAREPEOPLETOO! DOES FREQUENT

CANPLANTSBECLONED? ATTENTIONAFFECTTHEGROWTH RATEOF
INORGANICANDORGANICSOLVENTINFUSION PLANTS?
CANIT HELPTHECARROT? HOW LIGHTAFFECTSGROWTH

COMPARISONBETWEENTHE EFFECTIVENESSOF DOESA CHANGE INGRAVITYEFFECTTHE
PLANTGROWTHIN DIFFERENTTYPESOF SOIL GERMINATIONOF RADISHSEEDS?

GEOTROPISMIN BEANPLANTS INTRAVENOUSFEEDING:ITIS NOT JUSTFOR PEOPLE
EFFECTSOF VITAMINSC ANDE ON TOMATOES ANYMORE.
THEEFFECTCHLORINEHASON PLANTS THE ATOMICGARDEN-THE EFFECTSOF RADIATION
HOW DOES FERTILIZERAFFECTPLANTGROWTH? ON BEANS
SO FUTUREGENERATIONSCAN HAVEA BEAUTIFUL HYDROPONICSOR DIRT: WHICHIS BETTERFOR

GREENPLANET,MANMUST CLEANUP ENVIR PLANTGROWTH?
GROWINGPLANTSWITHOUT SOIL "WARBETWEENPLANTS"THEEFFECTSOF CROWDING
HYDROPHOBICS:WORLDOFFUTUREFARMING ON PLANTGROWTH
WHICH APPLESSPOLIFASTER? PLANTS

CANPLANTSBEGROWN WITHOUTSOIL? DO DIFFERENTTYPESOF LIGHTAFFECTPLANTS?
HOW DOES X-RAYRADIATIONAFFECTTHE GROWTH PLANTSANDELECTRICITY

OF POLE BEANS? FERTILIZERS
DOES MICRO-RADIATIONAFFECTTHE GERMINATION HOW DO DIFFERNTCOLOREDLIGHTSAFFECTPLANT

OF SEEDS? GROWTH?
HOW DO THE DIFFERENTCHEMICALSIN FERTILIZERS THEEFFECTSOF SUGARAND SALTWATERONTHE

EFFECTPLANTGROWTH? GROWTHOF A SPIDERPLANT
SMOKECAN KILLME GROWINGPOPPIES

THEGROWTHOF PLANTSIN DIFFERENTFERTILIZERS WHATIS THE EFFECTOF DIFFERENTKINDSOF LIGHT
THECREOSOTEBUSH-ATRUEFIGHTEROF THE PLANT ONTHE GERMINATIONOF PEASEEDS?

WORLD THE EFFECTSOF RADIATIONON PLANTGROWTH
WHATIS THE EFFECTOF ALFALFAONTHE WHICH PLANTCANGROW THE BEST?

GERMINATIONOF PLANTS? DOESTHE COLOROF LIGHTAFFECTHOW BEANSAND
HOW DOESCOLORAFFECTPLANTGROWTH? ZlNNIZAGROW?
TO FERTILIZEOR NOT TO FERTILIZE WHICH WAYIS DOWN?
HOW DOATMOSPHERICGASESAFFECTTHESWEET WHATLIGHTPRODUCESBETTERGROWTH?

MARJORAMPLANT? FRUITSFROM FRUITS

BOTANYTWINS? WILL PLANTSGROW WHEN IRRIGATEDWITHWATER
FROMTHE COALSEAM GASWELL
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IS TRITICALEA B_ER ALTERNATIVETOWHEAT? AREPLANTSAFFECTEDBY DIFFERENT

CHLOROPHYLLANDFOOD ENVIRONMENTS?
HOW WILLDIFFERENTFERTILIZERSAFFECTA SPIDER HOW DOES YEASTFERMENTATIONAFFECTTHE SIZE,

PLANT? TEXTURE,ANDTASTE?
SHOCKINGEXPERIENCE TESTOF HOUSEPLANTFOODS ON ENGLISHIVY
WHATBEANSGROW BESTIN HOW DOES TEMPERATUREEFFECTSEED

THE EFFECTOF COLOREDLIGHTSON THE GROWTH GERMINATION?
OF BEANPLANTS THE EFFECTSOF VITAMINSON PLANTGROWTH

'EFFECTSOF MICROWAVERADIATIONON MUNG EFFECTOF SULFURADD.'S ON DESERT8OILS & ON
SEEDS" GERMINATIONOF PINTO BEANAND GRABS

DOPLANTSKNOWWHATTHEY'REDRINKING THEEFFECTOF SOIL SALINITYON PLANTGROWTH i
DOESVITAMINC AFFECTTHEGROWTHOF THE DOES THE ENVIRONMENTAFFECTTHEGROWTHOF

DAYLILY PLANTS
DO PLANTSGROW BETTERWITH ORWITHOUTSOIL? PLANTSAND HORIZONTALLIGHT
PLANTSANDTHEIRATMOSPHERE DO PLANTSGROW BETTERIN DIFFERENTCOLOR
"THE EFFECTDIFFERENTCOLOREDLIGHTSHAVEON LIGHTS.

PHOTOTROPHISM" WHATCONDITIONSARE NECESSARYTO PRODUCE

HOW PLANTSRESPONDTO DIFFERENTFOODS MOLD ON CITRUS FRUITS?
DOES LIGHTAFFECTTHE GERMINATIONOF BEAN HOW DOES GEOTROPISMAFFECTPLANTS?

SEEDS? HOW DO DIFFERENTCOLOREDUGHTS AFFECTPLANT
GROWTHRINGSOF TREES GROWTH?
CANPLANTSGROWWITHOUTSOIL? WHATEFFECTDOCOFFEE ANDTEAHAVE ON PLANT
THEEFFECTOF FERTILIZERON A PLANT'SGROWTH GROWTH?
THEEFFECTSOF DIFFERENTMEDIAON THE WHATTYPEOFMUSIC HASTHE BESTEFFECTON

GERMINATIONOF RADISHSEEDSIN LIGHT&DARK PLANTS?
DOESTHE TIMINGOF LIGHTAFFECTPLANTGROWTH? HOW DIFFERENTCOLOREDLIGHTAFFECTSPLANT
CANOXYGENGASBEPRODUCEDBY A GREENPLANT GROWTH

IN LIGHT WHATTYPEOFWOOD HEATSBEST?
CANPLANTSLIVEWITH SMOKERS HOW DO ELEMENTSIN THE SOILAFFECTTHEPLANT'S
PHOTOSYNTHESIS GROWTH?
WHICHHASMOREEVAPORATIONAND WHY- PROJECTPLANT

PHILODENDRON,AIRPLANEPLANT,SWEDISHIVY AIR POLLUTION& HOW ITEFFECTSPLANTS
OR DOESTHE COLORATIONOF H20 AFFECTTHE

INWHICH ENVIRONMENTWILLA BEANPLANTGROW GROWTHOF RADISHPLANTS
BEST? COMPARISONINGROWTH BETWEENBEANSFROM EL

DO DIFFERENTCOLORSOF LIGHTAFFECTSEED SALVADORANDTHE U.S.

GERMINATIONORPLANT GROWTH? WILL FOODSMOLD UNDERTHE SAMECONDITIONS?
TERRARIUMS SOILVERSUSHYDROPONICS
CANA TREE'SAGEBEPREDICTEDBY IT'SHEIGHT? "UPSIDE-DOWNAND RIGHT-SIDEUP PLANTS"
DOES ELECTRICITYAFFECTPLANTGROWTH? WHY LEAVESCHANGECOLORS

"THEEFFECTSOF LIQUIDSON PLANTS" THEEFFECTSOF TWO FERTILIZERSON IVY
DOES MUSIC AFFECTPLANTS? SOLIDIFIDECARBONDIOXIDE
WHATEFFECTOF DARKNESSON RIPENINGPROCESS DOES MIXINGSOILSHELPA PLANTGROW

OF TOMATOES,(ONANDOFFTHE VINE DO DIFFERENTKINDSOF TALKINGAFFECTPLANT
THE EFFECTOF GRAVITYON ROOTS. GROWTH?
WHICHKIND OF PLANTFOOD IS BETTERFORPLANT THEEFFECTSOF MAN-MADESUBSTANCEON PLANTS

GROWTH? TEMPERATUREAND PLANTS
WILLCERTAINGASESAFFECTA PLANT'SGROWTH? PLANTSAND LIGHT
PHOTOSYNTHETICRESERVES WHICHSTIMULANTIS BESTFORYOU?
MINERALMUNCHIES WHICHGRASSGROWSBETTER

PLANTELECTRO-ECCELERATEDGROWTH HOW DO PLANTSGROW UNDERDIFFERENTCOLORED
WHY ISYEASTTHEMAJORPARTIN COOKINGTODAY? LIGHTS?
THE EFFECTOF SALTWATERON HOUSE PLANTS GEOTROPISM
DOES ELECROMAGNETISMHAVEAN EFFECTON THE WHICHTYPEOF H20-

GROWTHOF BEANPLANTS DISTILLED,MINERAL,SUGAR,SALT,ORTAPWILL
WHICH NUTRIENTSTIMULATESTHE GROWTHOF RADISHPLANTSGROW

BLUE-GREENALGAE? CHEMICALWARFAREIN THE PLANTWORLD
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THE EFFECTOF OIL PRODUCTSON LIFESPANAND MOLD
GROWTHOF GREENALGAE WILLFERTILIZERMAKEA DIFFERENCE?

DOES ITHAVETO BEWATER? DOES AN ELECTROMAGNETICFIELDAFFECTPLANTS?
THE EFFECTOF MICROWAVEIRRADIATIONON GREEN HOW DOES AN ELECTROMAGNETICFIELDAFFECT

BEANANDPINTO BEANGERMINATION HYDROPONICFARMING?
HOW DIFFERENTFOODSAFFECTLMNG ORGANISMS WHATAREWE DOINGTO OUR SKIN?THE EFFECTSOF
DOES COLOREDLIGHTAFFECTTHEGROWTHOF INSECTREPELLENTSON PLANTS

PLANTS? CANYOU GUESSTHEELEVATION?
DOESTHEAMOUNTOF LIGHTA PLANTRECEIVES COMPARISONOFARTIFICIALSOILTO NATURALSOIL

AFFECTIT'SPHOTOTROPISM? WHATTREE GROWSBETTERANDWHATWEATHER

CAN A PLANTGROW COVEREDWITHCELOPHANE CONDITIONSAFFECTTHEIRGROWTH
PAPER? THE EFFECTOF VITAMINSON THE GROWTH OF

NATURALANDARTIFICIALGROWTH PLANTS
A FEWGERMINATINGSEED-TWO DIFFERENTPLACES WHATEFFECTDOES ROOT STIMULATORHAVEON THE

PH INSOIL GROWTHOF PLANTS?
DON'TWASTEWASTE CHROMATOGRAPHYAPPUEDTO SOIL TESTING
WHATSOILSARE BESTFORPLANTS? CANTHECOLOROF PLANTSBECHANGEDTHROUGH
DO GROWTHENHANCERSFORPLANTSREALLYWORK FOODCOLORING?
THEEFFECTSOFVARYINGCONCENTRATIONSOF HOW DOES DIFFERENTTEMPERATUREAFFECTTHE

NITROGENON PEA PLANTS GROWTHOF MOLD
THE EFFECTOF PHOSPHATEON AQUATICPLANTS HOW ALCOHOLAFFECTSLIVINGTHINGS
DOES PLANTFOOD EFFECTTHE GROWTHRATEOF HOW DOES AN ELECTROMAGNETICFIELDAFFECT

PLANTS? PLANTGROWTH?
MUSICALPLANTS HOW DOES GEOTROPISMAFFECTPLANTS?
TROPISMS WHATHAPPENSWHEN YOU MIX FOOD COLORING
THE EFFECTOF SOIL SALINITYON PLANTGROWTH ANDWATERTO GREENPLANTS?
CAN DAMAGEDSEEDSBESAVED? DOES HIGHERWATERSALINITYAFFECTPEASEED
WHATDOPLANTSLIKEBEST? GENERATION?
DOES 2NDARYCIGARETTESMOKEAFFECTTHE HT. IS SLUDGETHE ANSWERTO OUR PROBLEMS?

ANDLEAVESOF A SPATHIPHYLLUMWALLISI DESERTWARFAREII!
WHATSOILWORKSBESTII VEGETABLESANDH20
ACIDRAIN:THE EFFECTOF SOIL PHON PLANT HOW BURNINGANIMALAND PLANTSKINEFFECTSIT'S

GROWTH PROTECTIVEABILITY
COLORANDLIGHT HOW DO PLANTSGROW ON LIQUIDSINYOUR

INWHATSUBSTANCEDOPLANTSGROW BEST KITCHEN
THE EFFECTSOF TOBACCOON PLANTS SEEDGROWTHIN DIFFERENTENVIRONMENTS
THE EFFECTSOF FERTILIZATIONON PLANT LIFE HOW FEEDINGPROCEDURESAFFECTGROWTH
WILLLONGERTHANNORMALLIGHTCYCLESGROW WHATIS THEOUTCOMEOF DIVERSELIQUIDSON A

BIGGERMORE PRODUCTIVEGREENCHILE? SPIDERPLANT
THE EFFECTOF LIGHTON THE RATETHATWOOD WHATTYPEOF SOILIS BESTFORGROWINGA BEAN?

ROTS WHATDO TREERINGSTELLUS?
VITAMINSVS.COMMERCIALFERTILIZERS WHICHWATERWORKSBESTFORPLANTS

THEEFFECTOF LIQUIDSON PLANTSANDTHEIR THEGROWTHOF MOLD:OPPORTUNITYOR DESIGN?
CELLS IS DISTILLEDH20 OR LOS CHAVEZWELLH20 MORE

SOILLESSGARDENING BENEFICIALFORGERM. PINTOBEANS
DON'T BEAN ASS,LOOK AT MY GRASS CANTHE VENUSFLYTRAPSURVIVEWHILE EATING4
THE EFFECTAIRPOLLUTIONHASON PLANTS DIFFERENTKINDSOF FOOD?
DOES COLOREDLIGHTEFFECTTHEGROWTHOF WHATARETHE EFFECTSOF CHROMATICSONTHE

PLANTS? GROWTHOF BEANPLANTS?
HOW DO PLANTSGROW BETTER? THE EFFECTSOF VOLTAGEON PLANTS

THE EFFECTSOF PLANTSIN INFRAREDLIGHT MOLDSANDTHEIRENVIRONMENT
DOES THECAFFEINEIN COFFEE STIMULATEPLANT HOW DOESCIGARETTESMOKEAFFECTHOUSEHOLD

GROWTH PLANTS?
THE EFFECTOF CENTRIFUGALFORCEON THE U CAN'TTOUCHTHIS II

GERMINATIONAND GROWTHOF PLANTS
THE EFFECTDIFFERENTSHADESOF LIGHTHAVEON CHEMISTRY:

PLANTGROWTH
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QUALITATIVEANALYSISOF METAL IMPURITIESIN HOW CAN I DISTINGUISCOMMON WHITE KITCHEN
AQUEOUSSOLUTIONS POWDERS?

FUELCELLS SOAP
GENERATINGHOMOGENEOUSSOLUTIONS:ENTROPIC CRACKINGUP

OR REVERSIBLEPROCESS? DOES HEATAFFECTSOLUBILITY?
DETERGENTEFFECTIVENESS CHANGESINSTATESOF MATTER

GROWTHOF SILVERCRYSTALS WHICH ALLNATURALFRUITJUICE CONTAINSTHE
ENERGYCONTENT OFCOMMON ENGINE FUELS MOST VITAMINC
PHENOLICPLASTIC CHARACTERISTICSOFACIDSAND BASES
PHOTOTROPISM CONCENTRATIONOF SODIUMHYPOCHLORITE
TARNISHATTACK AFFECTDISSOLUTIONOF ACETYLSALICYTICACID?

WHICH9-VOLTBATTERYLASTSTHE LONGEST? DET4ERMINGAVOGADRO'SNUMBER-Na-BY3
DEPOSITIONOF CIGARETTESMOKEAND ITSHARMFUL METHODS

EFFECTON LIVINGORGANISMS WHICH FIREEXTINGUISHERIS MOSTEFFECTIVEON
HOW HARDIS YOURWATER? FLAMMABLELIQUIDFIREABC OR BC
WHATISTHE CAUSEANDEFFECTOF HARDWATERIN HOW MUCH HEATIS PRODUCEDBYVARIOUSTYPES

ALBUQUERQUE? WOOD
TESTINGOF VITAMINC PHASEIh EXTRACTION PATTERNS
UNDERSTANDINGINKS PERTURBATIONOF CRYSTALHABITSBYALTERATION
EXPERIMENTATIONWITH A VARIETYOF PLANTSTO OF FACIALGROWTHRATES

PRODUCENATURALDYES THE EFFECTSOF OXYGENATEDFUELSON
DYEING WITHNATURALDYES CARBURETORPARTS
A NICKELOR A DIME?WHATMETALSWORKBESTIN DO DISSOLVEDMATERIALSAFFECTTHE BOILINGAND

BETTERIES? FREEZINGPOINTOF WATER?

WHY DO ROOTBEERFLOATSFOAM? WHATFRUITORVEGETABLEMAKESTHEBEST DYE?
DO DIFFERENTSOILSAFFECTACIDITY? A COMPARISONOF THE DISSOLUTIONRATESOF
WHAT'STHEBESTAMOUNTOF SALTTO USE? GENERICASPIRINANDBAYERASPIRIN
WHICH LIQUIDWILL DISSOLVEGUM? WHICH DISHSOAPWORKSTHE BEST?
THEREACTIONOF HAIRTO CHEMICALS DETERGENTS
THEELECTROLYSISOFWATER CANPLANT DYES BEUSEDASINDICATORSFORACIDS

WHATEFFECTDOES DIFERENTSOLUTIONSWITHACID ANDBASES?
HAVEON NAILS? CARBON:CAN'TLIVEWITH IT CAN'T LIVEWITHOUT IT

CANYOU FIND NATURALDYES ON YOUR KITCHEN HOW DOES THEAMOUNTOF BLACKPOWDERAFFECT
SHELF? THEPENETRATIONOF A ROUND BALL.

DOES YOURPAINRELIEVERFILLTHE BILL? WHATCAN MAKEA DANCER'STOE SHOE HARDER?
STAINSOUT DOES THE BEHAVIOROF LEADCHANGEWITH
DOES DRIEDFRUITCONTAINSULFURDIOXIDE? DIFFERINGpH AND STANDINGTIMEOF WATER?
COMPARINGTHE FLOW RATEOF MOTOR OILS OVER MATERIALMAGIC

TEMPERATURE WHICHTYPEOF ORANGEJUICE CONTAINSTHE
WHICH HOUSEHOLDPRODUCTSAREACIDSOR HIGHERAMOUNTOFVITAMINC?

BASES? HOW MUCH GASLIBERATEDFROM AQUEOUS
MSG: IS ITPREFERRED?IS ITSAFE? CARBONATESOL. USEDIN ELECTROLYSIS

CHECKINGCHAR PROCESS
ACIDSAND BASES WHICH FLOURCAUSESTHE BIGGESTBOOM?
THE CRUSHCHALLENGE DENSITIESOF SOME COMMON MATERIALS
IS HAIRMORECOMBUSTIBLEWITH HAIRSPRAY? CANWATEREVAPORATIONBE REDUCED?
WHICH TYPEOFWOOD MAKESTHEBESTFUEL? HOW LONGIS LONG LASTINGFLAVOR
SOILTESTING OIL VISCOSITY
HOW CRYSTALSFORM DOESTHE MINERALCONTENTOF HARDWATER
CRYSTALGARDEN DIFFERFROMTHE MINERALCONTENT OF SOFT
T-MAX:IS ITTHE BESTDEVELOPERFORT-MAX400 WHATMATERIALIS THE LEASTFLAMMABLE?

SPEEDFILM? THE GREATCOOKIECONTEST
HIDDEN FINGERS GROWINGCRYSTALSWITH HOUSEHOLDPRODUCTS
THE EFFECTSOF IMPURITIESON CRYSTALGROWTH DO DIFFERENTSOLUTESAFFECTTHEFREEZINGTIME

WHO'S CLOTHESARECLEANER? OF WATER
CALORIESARE INTHERE FERMENTATIONOF FRUITJUICES
OSMOSISAND SOLUTECONCENTRATION
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HOW DOCRYSTALSGET THEIRSHAPE,COLOR,AND THE EFFECTSOF DIFFERENTSOLUTIONSON
TEXTURE? DIFFERENTMETALS

TWO BASICCHEMICALREACTIONS CHEMICALCONSTANTS
WHATTEMPERATUREDOSUGARCYRSTALSGROW BIGBUSINESSVS. OLDWIVES-TALE

THE BIGGESTAND THE FASTEST? GRIMEBUSTERS:DO THEY REALLYWORK?
WILLBAKINGSODARISETO THEOCCASION? HOW DO DIFFERENTCOMPOUNDSAFFECTA
WHICH IS THEBESTCLEANER? PETROLEUMFIRE?
FROM CHERRIESTO WINE WHATMAKESTHE BIGGESTBOOM?
THE BESTCLEANERSFORREMOVINGJUICE ANDWINE DEHYDRATEDFOODS l

STNNS EXAMININGCOMPOUNDS
HOW TO GROW YOUR OWN CRYSTALS M & M MELTDOWN
RUSTING INVISIBLEINK

FOOD SPOILAGE THE USESOF CALCIUMCARBIDE
NATIVEFUELWOODS FLAMMABLEMATERIALS

CAN IRONANDOXYGENCOMBINE? CANYOU MAKE100 % COTTON FABRICRESISTANTTO
WHICH BATTERYLASTSLONGER? FIRE?
WHATLIQUIDMAKESA BETTERBATTERY? THE EFFECTSOF TEMERATUREON LIQUIDSOLUTIONS
CRYSTALGROWTH- SUPERCOOLINGVS. WHICH METALSRUST?

EVAPORATION BLOWINGUP BALLOONSWITH YEAST
DOES A SLOWERCOOLING RATEPRODUCELARGER "STARCHES"

CRYSTALS? DOES THESHAPEOF ICE AFFECTITS MELTINGRATE?
WHATSOLUTIONSAREELECTROLYTES? EXPLORINGOSMOSIS
NOT EGG-ZACTLYBONE-IFIED OXIDIZINGINK
"HOW FASTDODIFFERENTFIBERSBURN?" THE EFFECTOF BLEACHON CLOTH
DIAMONDSYNTHESISFROM C2H2 ANDC3H8 WHICHWOODS BURNTHEBEST?

COMBUSTIONGASES A STUDYOF ELECTROPLATING
PAPERCHROMATOGRAPHY CHROMATOGRAPHY
WHICH FACTORSAFFECTCOLOROF GRAPEJUICE CAN PAPERCHROMATOGRAPHYBE USEDTO

WHICH CONTAINSANTHOCYANINPIGMENTS? SEPARATENATURALFROM ARTIFICIALCOLORS?
MEASURINGPH HYDROGENION CONTENT DOES LIGHTAFFECTTHEGROWTH OF CRYSTALS
DOES THE CONCENTRATIONOF ASPIRINVARYIN CHARACTERISTICSOF MATTER

DIFFERENTBRANDSOF ASPIRIN? CRYSTALS:NATURALWONDERS
CANCHEMICALCOMPOUNDSBECOMBINEDTO M&M MELTDOWN

CREATEESTERS? WHICH CLEANERCLEANSYOUR FLOORTHE BEST?

WHATPRODUCTSHAVEACID? THE SCOOPON DETERGENT
ACIDSAND BASES ALLTHATGLITTERSISN'TGOLD
WHICH OILLUBRICATESBETTER? WHICH METALCOPPERPLATESFASTEST
CAN SUGARCRYSTALSBE GROWNTHE SAMEWASAS THE FORMATIONOF CRYSTALS

SALTCRYSTALS? THE EFFECTSOF HALOGENSIN WATER
ADHESIVES CORROSION
WHICH DYEWORKSBEST NATURALOR SYNTHETIC CRYSTALS
FIREPROOF? SYNTHETICVS. NATURAL PH.'S DO THEY EFFECTPLANTS?
CAN SILVERBE RECOVEREDFROM PHOIOGRAPHIC DAMAGETO HAIRBYBLEACHING

NEGATIVES? MELTINGICE
MYSTERYOF THE GLOWINGPICKLE HOW MUCHOF THE FOODWE EATIS WATER?
BATTLEOF THEANTACIDS RUSTAND HOW IT CAN BEPREVENTED
CLASSIFICATIONOF MINERALS CHEMICALSANDCRYSTALSHAPE
WHAT'STHEPOINT ANALYSISOF CRAYOLACOLORSBY PAPER
HOW CONCENTRATIONOF ELECTROLYTES& CHROMATOGRAPHY

SURFACEAREAOF ELECTRODESAFFECTA ARETHE SAMECOLOREDDYES FOUND IN KOOL-AID
BATTERY ANDMARKERS?

INK WHAT MAKESYEASTGROW?
i QUANTUM REFRACTIONS DESALINATIONOFWATERUSINGDISTILLATION

METHANOLVS. ETHANOLASAN ALTERNATIVE OXIDATION
AUTOMOTIVEFUEL CANYOU STOP IRONFROM RUSTING

DISTILLATIONOF AN AZEOTROPICMIXTURE LIGHTGRAY,DARKGRAY,SIDEWALKS
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THEEFFECTSOF DIFFERENTSOLUTIONSON LIMELIGHT!
DIFFERENTMETALS HOW LOWWILL ITGO?

THESTATEOF MATTER WHO'S THESTRONGEST?
ELECTROPLATING DOESALCOHOLAFFECTTHE BOILINGPOINT OF
THETENSION IS ON BETWEENWATERANDSUDSi WATER?

IS THEDENSITY OF SALTICE CUBESGREATERTHAN pH PERSONALITIES
THE DENSITYOF SUGARICE CUBES? WHENWHATYOU SEEIS NOT WHATYOU GET

HOW DOES THE AMOUNTOF TEMPERATURE WHICH ISTHE BESTWAY TO MAKE
DIFFERENCEAFFECTA THERMOCOUPLE ENVIRONMENTALLY-SAFESPACE-AGEAEROGEL

WHICHHOUSEHOLDLIQUIDSMAKETHE BEST INSULATION?

ELECTROLYTES? EXPERIMENTSWITHGALVANICCOUPLES
THEFOOD BATTERY CANDIAMONDFILMSBEMADEOUT OFA
CRYSTALSAND CRYSTALSYSTEMS LABORATORY?
GLASSWORK BUCKEYBALL:CAN I1'BEPRODUCEDBY BURNING
FL,_MINGFABRICS HYDROCARBONS?
_;_ICH WOOD PRODUCESTHE MOST HEAT? POLYFOAMCUSHIONING
WHICHANTACIDNEUTRALIZEDTHE BEST? AREBLACKMARKERSREALLYBLACK?
EXPERIMENTON CRYSTALGROWTH DYES IN LIVINGCOLOR
WHICH FABRICSAREMOREFLAMERESISTANT? WHICH ONE"KEEPSON GOING"
HOWTO PREVENTRUST
MEASURINGELECTROPHORESISOF DYES EARTHSCIENCE :
HOW DOES TEMPERATUREAFFECTTHE GROWTHOF

CRYSTALS? METRIBUZlNGEXTRACTIONFROM SOIL

WHICH OF40TC, NONCOATINGDRUGSDISSOLVE CAN DIFFERENTTYPESOFLIGHT EFFECTTHE
QUICKESTINSTOMACHACIDCOMBINEDWH20 FLOURESCENCEOF A MINERAL?

WHICHWATERCONDUCTSBETTER.SALTORTAP? ORBTLPERTURBANCESIN A STABLESOLRSYSTM DU

CANYOU MAKEAN ENERGYSOURCE? 2 APPRCHOF ROGUEPLANET/CMPTR SIM
, WHICH DETERGENTWORKS BEST? WHICH COLOROFWATERWILLCOLLECTTHE MOST

AREALLALKA.SELTZERTABLETSCREATEDEQUAL? SOLARHEAT?

COMBUSTIONANDITS FUELS HOW CAN SOLARENERGYHEATA BUILDING?
WHICH FABRICSAREMOST FIRE.RESISTANT? VOLCANOES
THEEFFECTSOF SUGAR,YEAST,AND WATERON HYGROMETER

FERMENTATION CRYSTALGROWTH
BURNIT UPt SOLARHEATMATERIALSFOUND RIGHTAT HOME
THECOLORFULARTOF DYES SEISMOLOGY
CORROSIONVARIANCESOF DIFFERENTMETALS PIGGINGOUT
FLAME-RETARDANTFABRIC HOW AREMINERALSIDENTIFIEDINA PIECEOF
WHICH SEALANTPROTECTSWOOD BEST GRANITE?

ELECTROLYSIS WHATMATERIALSRESISTEROSIONBEST
HOWTO KEEPBRIGHTSBRIGHT! WHATARETHE EFFECTSOF AIRPRESSUREAND DOES
FIBERSFACETHEFACTS THE SPEEDOF WATERAFFECTIT
ISTHEREA CHEMICALREASONA PLASTICWRAP EROSIONBYWATER

CLINGSBETTER? WHATARENEW MEXICO'SROCK ANDMINERAL
CANYOU TAKEHARDNESSOUTOFWATERWITH A RESOURCES?

WOOLFILTER? WHATSOILTYPESIN OURAREAABSORBTHE MOST
DOESPRESSUREHAVEAN EFFECTON THE BOILING WATER?

POINT OF WATER? HOW ARECAVESFORMED?
EVAPORATION NATURALEARTHWATERFILTER
MAGIC LIQUIDS THEWINDIESTSPOT INTHE SCHOOLGROUND
DISTILLATION:PURIFICATIONANDSEPARATIONOF SUNSPOTS,HOW THEYMAKECLIMATICAND

LIQUIDS ENVIRONMENTALCHANGESON EARTH
DOESWATERREALLYCONDUCTELECTRICITY? HOW THE SUNWARMSOUR PLANET
WHICH TEMPERATUREWASHESMATERIALSTHE HOW METEOGOLOGISTSFORECASTANDMAP THE

BEST? WEATHER

DO DIFFERENTTEMPERATURESOF WATERAFFECT HOW AREEARTHQUAKESMEASURED?
THE REACTIONOF MOLECULES? RADONSOURCECIN OUR ENVIRONMENT

COLORMY WORLD SOLARCOLLECTORS
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WAVESAND BEACHES HOW DOES SUNLIGHTAFFECTDIFFERENTFABRICSIN
INSEARCHOF BALLLIGHTNING WINTERVS.SUMMER?
DIDMAN LIVEWITHTHE DINOSAURS FOSSILS-AETOSAUR
IDENTIFYINGROCKSOF THE SANDIAMOUNTAINS HOW CAN YOU MEASUREMOISTUREINTHE
RUNOFFOR INFILTRATION ATMOSPHERE?
CHEMICALWEATHERINGOF ROCKS CAVELIFEANDFORMATION
WHY IS GROUNDWATERCLEAR? HUMIDITY

PICKITUP SOLARCOLLECTIONTHROUGHSALT.WATER
CRYSTALGARDEN GRADIENTPONDS
FLUORESCENCEIN ROCKS CRYSTALLINECLEAVAGEPLANFS
HOW WATERREACTSTO TEMPERATURE EARTHQUAKESIN SOUTHERNNEW MEXICO
THEEFFECTOF LANDSLOPE ON SOIL EROSION COMPARINGBAROMETERS
FOSSILS-AETOSAUR HUMIDITY
HOW AREEARTHQUAKESMEASURED? FOSSILS

WHEN NEW MEXICOWASCOVEREDBYTHE SEA THE EFFECTSOF FROSTACTION ON SLITSTONE
DETERMININGTHE AGEAND TYPEOF FOSSILSUSING SANDSTONEANDCONCRETE

OBSERVATIONALSKILLS WHICH SOIL HASTHE MOST LOAM?
STALAGMITE'SSTALAGTITES REGIONALDIFFERENCESIN PHIN PRECIPITATION,
CANQUAKESBE QUELLED? SURFACEWATER,ANDTAPWATER

FORECASTINGWEATHERUSINGA HOMEMADE

CLOUDS WEATHERSTATION
WlPP-IS IT SAFEFOROUR ENVIRONMENT HOW SAFEIS YOURWATER?

IS IT POSSIBLETO GROWYOUR OWN CRYSTALS? SAND,SOIL,CLAY
THE EFFECTOF CHEMICALWEATHERINGON ROCKS WATERVAPOR,THE INVISIBLEGAS
WHATEFFECTSENVIRONMENTALSUBSTANCESHAVE HOW COAL IS FORMED

ON IGNEOUS,SEDIMENTARY,&METEMORPHI HOW ARECLOUDSFORMED
GONE WITH THETORNADO . OCEANWAVES
FORMING OFVOLCANO THE ANATOMYOF ROCKS
MAGNETICINTENSITYANOMALIESANDSEA-FLOOR HOW LANDANDSEABREEZESAREFORMED

SPREADING THE BERMUDATRIANGLE
DISTILLATION THEWATERCYCLE

FOSSILS:THEIDENTIFICATIONOF FOSSILSI HAVE THE MOVINGEARTH
COLLECTEDIN NEW MEXICO THE PROOFOF THE CORIOLISEFFECT

DOES THE AMBIENTTEMPERATUREAFFECTTHE WEATHEROBSERVATION
GROWTHOF CRYSTALS? WATERHOLDINGCAPACITYOF SOIL

WHATTYPESOF SOILCAN BEFOUND IN LOAM? WHATCAUSESA CLOUDTO FORM?
BAROMETERS,...WHATDOTHEY TELLUS? CAN A PINECONE BEUSEDASA HYGROMETER?
GROWINGCRYSTALS THE EFFECTOF ANNUALRYEGRASSON SOIL

HOW STRONGIS YOURPET ROCK? EROSION
WHERE WILLTHE CONTINENTSDRIFT CAN I MAKEA GLACIER?

WIND POWERINALBUQUERQUE THE EFFECTOF ROCKBASESON WATERHARDNESS
"USINGTHE SUNTO DISTILLWATER" INVISIBLESUN
UPWITH DUNES ENVIR.EFF,OF GASWELLWATERSOF GEO.
EFFECTOF TEMPERATURE,ALTITUDE,AND SUN FRUITLANDCOALSEAMGASFORMATIONON

EXPOSUREON SNOWDENSITY PLANT
MEASURINGTHEMOON'S ATTITUDE HOW MUCH ENERGYMADETHIS CRATER?
MAN-MADEMINERALTESTING SOILANDTHE INTERESTINGTHINGS IT CANDO

"HOWDOWE KNOWTHERE'SGRAVITY" EARTHQUAKEEFFECTSON STRUCTURES
WEATHER
SOUTHWESTSOIL SPACESCIENCE :
HUMIDITY:WIATERIN THEAIR
COMPARINGWEATHER HOW DOES LIGHTNINGMEASUREUP?
IS THEREA PATTERNTO THEWAY EARTHQUAKES SATELLITES

OCCUR WHY IS IT IMPOSSIBLETO COMMUNICATE?
WHY DO VOLCANOESERUPT? SATURN-PLANETOF RINGS

WATERPERCOLATION LASERS
WHICH SOILHOLDSWATERTHE BEST? SELENOGRAPHYWITH A NEWTONIANREFLECTOR
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COSMICRAYS:DOES MAGNETISMHAVEAN EFFECT A METHODTO DETECTTOXIC METALSINWATER
ONTHEM TO BURNOR NOTTO BURN

THEELEMENTALMAKE-UPOF THE STARS:A HOWACCURATEIS YOURTHERMOSTAT?
SPECTROSCOPICSTUDY RADONDETECTORS:HOW DOTHEY WORK?

DOESTHE SHAPEOF THE METEORITEAFFECTTHE DEMONSTRATINGTHEBALANCEOF NATURE
SHAPEOFTHE CRATER? WHATFABRICSARETHESAFESTTO WEAR?

THE BRIGHTESTSTARS ACID RAINDEADLYTEARS
THE MOON'SOBITAL INFLUENCEON EARTH WHATAFFECTDOES CHLORINE HAVEON BACTERIA
STELLAREVOLUTION:A SPECTROSCOPICSTUDY, ON METROPOLITANWATERSYSTEMS?

PHASEII IS A HOMEMADEANEMOMETERRELIABLE?
GRAVITIONALPOLL:PLANERVS SPACEPROBES DETERGENTPOLLUTION
ANANEMOMETER HOW CAN EROSIONBYWATERBEREDUCED
FINDINGTHE SIZE OF THE SUN SOLARHOMESOF THE SOUTHWEST
DO THE STARSMOVE? STUDYINGCONDITIONSFORPLANT GROWTH
CANYOU MAKEA HOMEMADESOLARCOLLECTOR? WHICHGETS HOTTERFASTER
SOLARSPACESTATIONS- HOWA SOLARCELL IS CLEANCLEANERCLEANEST(A PROJECTON

AFFECTEDBY FREFTINGTEMPERATURE DETERGENTS)
THE RELATIONSHIPOF PLANETARYDISTANCEFROM AIR POLLUTIONIN WOOD SMOKE

THE SUNANDORBITALTIME WHATIS THEGREENHOUSEEFFECT?
ESTIMATINGTHETIMEOF MOONRISE SHOULD HOMEOWNERSBECONCERNED ABOUT
LUNARECLIPSES ASBESTOS?
WHATIS SOLARTIMEUSINGTHE STARSAND THE THE EFFECTOF ACIDON ROOTGOWTH

SUN? WHICH TOILETPAPERIS THE SOFTEST?
SOLARSPACESTATIONSPHASE2:COMPARINGDIFF POLLUTIONAND ITSEFFECTON PLANTS

OF POWERPRODFROM 2 SOLARCOLLECTOR POLLUTINGPLANTS
COLLECTINGAIR SAMPLESUSINGMODELROCKETRY WHATIS AN EFFECTIVERADIANTBARRIER?

CEPHEIDVARIABLES:A SPECTROSCOPICSTUDY, WHATIS THE EFFECTOF POLLUTIONON
PHASEIII ASTHMATICS?

MICROMETEORITES IS THEREMORETHANMEETSTHE EYE?
AN APPROACHTO REDUCTIONIN PROPELLANT CANRESISTANCEMEASUREMENTSBE USEDAS AN

REQUIREDFORORBITALDRAGMAKE-UP INDICATIONOF WATERQUALITY?
ASTRONOMICALMETHODSFORSELENOGRAPHIC FOODTHAT'SLIKETOTALLYRAD

MEASUREMENTS:A FURTHERSTUDY SOLARORCONVENTIONALHOUSE WHICH ONEWILL
THE MOON HOLD THEMOST HEAT?
TURNINGTHE HEADSOF COSMICPARTICLES WATERPOLLUTION

HOW MUCHDO YOU KNOWABOUTASTRONOMY ACIDRAIN
THE RELATIVEMOVEMENTOF STARS WILLA GREENHOUSEEFFECTMAKESOME PLANTS
WHY ARETHERESUNSPOTS?IS THE MAUNDAR GROW FASTER?

MINIMUM REAL? ACIDRAIN
A SPECTROSCOPICANALYSIS WASTE-HOWMUCH DO WE PRODUCE?
HOW TO DETERMINETHE STRUCTUREOF OUR THE GREENHOUSEEFFECT

GALAXY PESTICIDESAFFECTNITROGEN FIXING BACTERIA
AREALLPLANETSSAFETO LIVEON? FIRERETARDANTMATERIALS

HOW DO SUNSPOTS,SOLARFLARES,ANDTHE SOLAR GAS PRODUCEDBY HEATING?WOOD IN ABSENCEOF
WIND AFFECTTHE EARTH? AIR.WASTEDMATER.MAYBE USED

WHATCAUSESA LUNARECLIPSE? WILLFILTERINGSOFTENTAPWATER?

THE SUN PHASEII (ROTATIONALVELOCITYAND HOW DISTANCEAFFECTSSOLARPRODUCTIVITY?
TEMPERATUREASA FUNCTIONOF LATITUDE) MATERIALDECOMPOSITION

A SCALEMODELOFOUR SOLARSYSTEM FIREWOOD
THE MORETHE MERRIER?

ENVIRONMENTALSCIENCE : THE EFFECTSOF ACIDRAINON PLANT GROWTHAND
DEVELOPMENT

SOUTHVALLEYWATERQUALITY COLORSANDTHE SUN
OILSLICKS: CLEANUPAND BIOLOGICALEFFECT MODERNADOBEMAKING
NUCLEARWASTETODAYANDTOMORROW DETERMINATIONOFWATERPOLLUTANTS
RIOGRANDECOLIFORMCONTAMINATION WILLRISINGHUMIDITYFORCENEW MEXICANSTO BUY
HOW CANA FILTRATIONEXPERIMENTIMPROVEOUR ELECTRICAIR CONDITIONERS?
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SOLARAGE AUTOMOBILEPOLLUTION-AREYOU THE CAUSE?
AIR POLLUTION:HOW ITEFFECTSOUR OILAND WATERDO NOTMIX. CANTHIS 8AVEOUR

ENVIRONMENT? ENVIRONMENT

ALG_ STUFFOF LIFE WHATIS ANDWHATISN'TBIODEGRADABLEANDTHE
EXHAUSTEDAIR EFFECTSON THEENVIRONMENT
PASS_ SOLARHEATING "THEROTTENTRUTH"

CANGLASSRETAINHEATENERGY? AIRPOLLUTION
THEGREENHOUSEEFFECT THE ULTIMATEHOUSE FORTODAY'SNOR-POLLUTED
HOW NATURALWATERIS PURIFIED WORLD
INSULATION "ANAIR HEATINGSOLARCOLLECTOR"
THE RADONSCARE COLORLIGHTSANDSOLARPOWER

SOLAR(HEATING)ENERGY 8OLARENERGYOF HOMES
WHATEFFECTDOES ACIDRAINHAVEON THE THE EFFECTSOFRADIATION:PHASEIII

ENVIRONMENT? CAN ITBE STOPPED? HOW DOTEMP. INVER.AFFECTAIR POL? (OR WHY DO
CAN SANDHOLD UP? WE HAVE NOBURN NIGHTS INALE.?)
HEATABSORBTIONANDRADIATIONON VARIOUS THEPOTENTIALFORGROUNDWATERPOLLUTIONIN

SURFACES CORRALE8
IS AiRPOLLUTIONCREEPINGINSIDE? THEGREENHOUSEEFFECT
FRESHWATERFROM THESEA EVAPORAT:ONPATESOF DIFFERENTMATERIALS
DOESTHE QUANTUMTHEORY EXPLAINGLOBAL COULDYOUR DISHESBEPOISONINGYOU

WARMING? INFLUENCEOF SOILSON GROUNDWATER
TRASH:A 20th CENTURYDILEMMA CONTAMINATION
DILUTIONOF WASTEWATERALONGTHE RIOGRANDE HOW WILLGLOBALWARMINGAFFECTDRYLANDSAND

EVERYLITTERBITHELPS (OR:CANZEOLITESOR WET LANDS?
CLAYSCLEANUP THEENVIRONMENT?) WHATIS THE DIFFERENCEBETWEENTAPWATERAND i

HOW DONATURALSPRINGSOCCUR? DITCHWATER?
ABSORPTIONOF CARBONDIOXIDEBYWATER WATERFILTRATION
DOMEATSCONTAINNITRATES HOW CANWE PRODUCEOZONE?
ENERGYAND ENVIRONMENT STOCKTANKS
RESPIRATORYTRACTDEPOSITIONOF CANWATERBEMADEWETTER?

ENVIRONMENTALPOLLUTANTS FOURCLASSESOF FUNGICIDESAREHAZARDOUSTO
CARPETCLEANERS BENFICIALSOILBACTERIA
THE EFFECTOF MOISTUREON FIREAND FLASHPOINT HOW ACID ,,IAINAFFECTSPLANTS
WHATCAUSESTHE GREENHOUSEEFFECT? DOES THE DRINKINGWATERIN THEALBUQUERQUE
CANI USEA PINECONE ASA HYGROMETER? AREACONTAINCHLORINE?
BESTPOPFORYOURPENNY HEATABSORPTION

HOW DOOIL SPILLSAFFECTOUR ENVIRONMENT? WHATARETHE EFFECTSOF PHOSPHATEAND NON-
WHATEFFECTDOES SLOPEHAVEON EROSION? PHOSPHATEDETERGENTSONALGAE?
"WAVES" SOLARENERGY
WHICH ENVIRONMENTPROVIDESA PROPERBALANCE TEMPERATURECONSERVATION

BETWEENPLANTSANDANIMALS? PLANTSTERIODS?
COULDTHE DEFORESTATIONOF RNNFORESTSBEA WHATIS DECOMPOSITIONANDHOW DOESIT WORKIN

FACTORIN THEAMOUNTOF RAININAREA THE ECOLOGY?
WHICHDISHWASHINGLIQUIDCUTSGREASETHE EROSION

BEST? LEADPOLLUTION
PARTICULATEPOLLUTIONIN ALBUQUERQUE HARDWATER,
THEAIRWE BREATHE WHICH TRANSPARENTMATERIALOR TREATED
WHICHCLEANSTHE BEST TRANSPARENTMATERIALBESTPROT.AG. UVRAY
COMPARISONAND ANALYSISOFAUTOMOBILE IS TRASHREALLYBIODEGRADABLE

ADDITIVES DO EARTHWORMSINPROVETHE SOIL?
WHATARETHE EFFECTSOFACID RAINON BRINE ACID PRECIPITATION

SHRIMP? WHICH BRANDOFTOILETTISSUESBREAKSDOWN
CLEANINGWATERWITH SUNLIGHT THE BEST INSEPTICSYSTEMS

"INSULATIONOF THE HOME" THERADONSCARE
USINGSOLARENERGYFORAN EFFICIENTWATER LOCALFIREWOODCOMPARISON

HEATER CANLOW-LEVELRADIATIONBEREDUCEDIN OUR
RAGSTO RICHES HOMES?
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DOES SEWAGEPOLLUTETHE RIOGRANDE? WHICH INSULATIONMATERIALtSBEST?
WHY DOESN't ITEVER RAINSALTWATER9 IS IT 8AIrETO DRINK?
SOLARSODACANS THE EFFECTOF WATERON DIFFERENTTYPESOF
MYHANDMADEPAPER-CAN I IMPROVEIT? WOOD
POISONEDPLANTS:POLLUTIONAT THECELLULAR POLLUTIONINWATERCYCLE

LEVEL THE HEATtSON
NATURE'SWATERSYSTEM COOKINGWITH 8OLAR ENERGY
WILLCOMBUSTION GASESFROMCOMMONLY THE ADD.OF 1120TO GARBAGELANDFILLS:A NEW

BURNEDMATERIALSCHGE PHOF DEIONIZED 8OL, TO THE PROBLEMSOF GARBAGEPLIES
1"t207 WHATMAKESA GOOD 80LAFIWINOOW?

ALGAE:ECOLOGICALFORTUNETELLERS THEEFFECTOF SOILpH ON PLANTGROWTH
IS THE"OUICKE_PICKER.UPPER"THE OUICKER.FILLER ARETHEPESTICIDESUSEDINOUR SCHOOL,

UPPER? AFFECTINGOUR HEALTH?

ORGANICALLYENRICHEDSOIL NATURALFILTERSIX) THEYWORK?
IX3 PARAMECTAREACTTO CHANGESINTHEIR "CATCHTHEWIND" "WINDENERGYASAN

ENVIRONMENT? ALTERNAT_
"FIRE"IGNITINGTEMPERATURESOF BUILDING AREAIRPURIFIER8EFFECTIVEIN REMOVING

PRODUCTS PARTICULATEMATTER?
DOWN TO EARTH:A CLOSERLOOKAT OUR THE SOILSOLUTIONFORWATERPOLLUTION

ENVIRONMENT 'PERISHABLEPLASTICS?8OLUTION TO LANDFILL
ARELIVESTOCKPOLLUTINGTHERIO GRANDE? PROBLEMS"

THE EFFECTSOFRADIATION(IV):PRESERVATIONOF WHATEFFECTDOPLANTLIFEANDANIMALLIFEHAVE
TECHS. USINGCOBALT4_OON CAPSICUM ON EACHOTHER

CORROSIVEAIRRUININGTHE ENVIRONMENT DOES SPEEDEFFECTFUELEFFICIENCY?
EFFECTSOF OILAND DETERGENTON BIRD THE SOLARDOGHOUSE

FEATHERS,EGGSANDSEAPLANTS DOES GOINGSLOWERSAVEGAS
AEROSOL: HOW IT AFFECTSPLANTS ALBUQUERQUE'SMAJORAIR POLLUTANTS
NOISEPOLLUTION:HOW DOESIT AFFECTA FINDINGANALTERNATNETO POLYSTYRENE

STUDENT'SLEARNING? HOW MUCH DOESTHE ALB METROAREA
IS INCANDESCENTOR FLOURESCENTLIGHTBETTER CONTRIBUTETO THEPOLLUTIONOF THE RIO

FORPLANTS? GRANDE
WHICH BRANDOF TOILETTISSUESBREAKSDOWN IN IS GROUND-H20 BEINGCONTAMINATEDBY SEPTIC

SEPTICSYSTEMSBETTER? TANKEFFLUENTINTHE CARNUEL,TUERAS
RECYCLINGWATER THEGREENHOUSEEFFECT
THEEFFECTOF DETERGENTSON THELEVELOF ACIDRAIN:FRIENDOR FOE?

OXYGENINWATER WATERPOLLUTION

HOW DO PLANTSREACTTO A SOIL'SMINERAL WHICHPESTICIDESKILLFASTER?
COMPOSITION OZONE DEPLETIONBYSTRATOSPHERICFLIGHT

RECYCLING-DOES ITMAKELANDFILLSLIVELONGER THE EFFECTSOF AN OILSPILLON MARINEBIOLOGY
WHATARETHE EFFECTSOF ACIDRAINAND TOXIC WINDTURBINEELECTRICGENERATOR

METALSON BRINESHRIMP? ELECTRICALCONDUCTIVITYOF WATER
THE EFFECTSOF POLLUTEDWATERON PLANTS PLANTSAND POLLUTANTS
WHATCANAFFECTTHE ROTTINGOF PAPERIN GLASSAND HEATENERGY

LANDFILLS? DESTRUCTIONOF ORGANICCHEMICALSWITH

UPWINDSOLARTOWERS,DOES HEIGHTAFFECT SUNLIGHT
AIRFLOW DOES TEMPERATUREAFFECTTHE PRODUCTIONOF

ACID RAININ THE SANDIAMOUNTAINS CREAM?
THE PROCESSOF DESALINATION LEADIN OUR ENVIRONMENTANDITS EFFECTS
HOW CANWE PRODUCEOZONE? A PAPERTOWELFORYOURMONEY'S WORTH
FINDINGA MOREEFFICIENTMEANSOF MASS THE EFFECTSOF COLOREDLIGHTON A SOLARCELL

TRANSPORTATION SOLARPASSIVEHEAT SYSTEM

WHATIS KILLINGTHE SAGUAROOF ARIZONA? PESTICIDESANDOUR WATERSUPPLY
THE BALANCEOF NATURE THE EFFECTOF POLLUTANTSON FRESHWATER
PARTICULATEMATTERINTHE NEIGHBORHOOD ORGANISMS

ATMOSPHERE THE EFFECTOFACIDITYON YOUNG PLANTS: A
RECYCLEDPAPER MODELOF ACID RAIN
LEAKINGUSTS
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WHICH DETERGENTWORKSTHEBESTIN WELL WHICH WILLGIVEMOREHEAT ENERGY:GREENOR
WATER? DRYWOOD

WHATKINDOF INSULATIONWORKSBEST? WHATIS THEAPPROXIMATER-VALUEOF A 3/4 INCH
CONTAMINATEDSOIL REMEDIATIONANDPRODUCT THICK PIECEOF PLYWOOD

RECOVERY DESERTIFICATION
HOW DOES AN OIL SPILLEFFECTOUR ENVIRONMENT? WHATIS THE EFFECTOF AN OIL SPILLON A BIRD?
RECYCLING JUNKMAIL:AN UNNECESSARYWASTE
HOW DOES A TEMPERATUREINVERSIONTRAP GASOLINE:POLLUTIONOF Tki_ 8OIL

POLLUTANTSTO CAUSEPHOTOCHEMICALSMOG? THEEFFECTOF POLLUTANTSON FRESHWATER
WATERRETENTIONOF SOILS ORGANISMSII
INCINERATION-WHICHSUBSTANCESPOLLUTETHE IS THEWATERQUALITYOF A RIVERCHANGEDASIT

MOST? FLOWSTHROUGHA CITY? !
GREENHOUSEANDOZONE EFFECTSIN WE'REDOWN HERETOO1

ALBUQUERQUE WHATARETHE LEVELSOF ELEMENTSINTHE WATER
CAN WATERBEMADE USABLEBY MEANSOF THE ACROSSTHE U.SJL COMPAREDTO AB(_

SUN? RECYCLEPAPER.YESOR NO
ARE LAUNDRYPHOSPHATESPOLLUTINGTHEWATER? GLOBALWARMING,GREENHOUSEEFFECTOR ICE
SOLARFURNACE AGE?
GARGABEGARDEN HELP! OUR PLANET'S"ON ACID"
RADIATION ALKALINESOILSANDEFFECTON BEANPLANTS
NONPOINTSOURCEPOLLUTIONIN THEURBAN TRASH-O-RAMA

ENVIRONMENT SAVETHE HEAT
COLORCHROMOTOORAPHY PHOTOSYNTHESIS
HOW DO COLORSAFFECTSOLARENERGY IS AIRSPARGINGAN EFFECTIVEMETHOD FOR
TESTING INDOORAIRQUALITY REMOVALOF VOC'S IN GROUNDWATER?

T ROG (TOTALRECOVERABLEOIL ANDGREASE) WILL REVERSEFILTERCHLORINEFROM TAPWATER
A MATHEMATICALMODELOF THE EFFECTOF SLOPE MOREEFFECTHAN GRANTULATEDCARBON

ON EROSION UNLEADEDVS LEADED

HERETODAY--GONETOMORROW;CAN MAN WHATSOLARCOLLECTORIS BESTIN THEWINTER
PRODUCEA HEALTHYECOSYSTEM? EFFECTSTHATTOXIC HOUSEHOLDCHEMICALHAVE

DOESACID RAININCREASEEROSION? ON VEGETATION

HOW DOES CARBONDIOXIDEAFFECTTHE PAPERWASTEASA FUEL
ABSORPTIONANDRETENTIONOF HEATINTHE AIR ACIDRAIN

HOUSEHOLDWATERUSEANDPOTENTIALWATERUSE THE EFFECTOF COLORON HEATABSORPTION
REDUCTION HOW TO REDUCETRASH

WHICH KIND OF DIAPERSOAKSUPTHE MOST HOW MUCH CLOROXDOES ITTAKETO KILLMICRO-
WHICHINSULATIONIS THE BEST? ORGANISMS?
CANUNDERWATERINGYOUR PLANTSACTUALLYSAVE WHICH COLORIS BESTFORSOLARHEATING?

THEM FROM SULPHURDIOXIDEDAMAGE? ENVIRONMENTALPOLLUTION
MAKINGA SOLARCOLLECTOR CRAZY-GRAZING/ DIVIDEAND CONQUER
WHATLINEOF PAINTIS REALLYBETTER? WHICH BRANDOF TOILETTISSUESIS BESTFOR
IS RINSINGOUR PRODUCEGOOD ENOUGH? SEPTICSYSTEMSANDTHE ENVIRONMENT?
THE EFFECTOF DETERGENTON DIFFERENTFABRICS HOW EFFICIENTIS CHLORINEASAN ANTIBACTERIAL

IN COLD ANDWARMWATER AGENT?

GOING UP IN SMOKE WHATCOMMON MATERIALSINSULATEBEST?
ELECTRICPOWERFRIENDOR FOE EARTHFILTRATIONSYSTEM
DOES LIGHTEFFECTTHEPROTEINCONTENT IN ULTRAVIOLETLIGHT: CANANYTHINGSTOP IT?

SILAGE ABSORPTIONRATEOF GEL IN DISPOSABLEDIAPERS
CLEAN WATERISN'T FREE BIOREMEDIATIONPOTENTIALOF THREE
CAN AVIDEOGAMEOPERATEON SOLARCELLS ALBUQUERQUESOILS

THE AFFECTSOF A TROMBEWALL ACIDRAINCAN HITYOU WHEREYOU LIVE
"HOWDOES SOLARORIENTATIONAFFECTINTERIOR THEEFFECTSOF TEMPERATUREON SOIL

TEMPERATURE"? RESPIRATIONAND NITROGENMINERALIZATION
DOESWATERPH OF BERNALILLOCOUNTY DIFFER YOUARETHESOURCE- BE THESOLUTION

FROMALBUQUERQUECITY WATER? POLLUTION:THE SILENTMENACE

DOESTHE AMOUNTOF NATURALPOLLUTIONDIFFER DO LEVELSOF LEADINCREASEMORERAPIDLYWITH
FROMWEATHERPATTERNS DIFFERINGPHAND STANDINGWATER?
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WHATMATERIALABSORBSTHEMOSTOIL BIOOEGRADING
SOLARWATERHEATER
MUDDYWATERS CML ENGINEERING :
DO DETENTIONPONDS AFFECTWATERQUALITY?

i THE AFFECTSOF CARBONATEDDRINKSON PLANTS HOW ACCURATLYCAN I PREDICTTHE STRENGTHOF
BIODEGRADABILITYOF FUNGICIDESANDTHEIR WOODEN BEAMS

HAZARDOUSEFFECTSON WATERAND SOIL ANALYSISOF TRUSSSYSTEMS
REPAIRINGTHEOZONE LAYER, OZONE PRODUCTION: CONCRETEBEAMS-THEYCANMAKEOR BREAKA

PHASEIii STRUCTURE
IS THE TERREROMINE AN ENVIRONMENTALTHREAT? A PASSIVESOLARHOUSE

DOES ITALLFILTERDOWN TOWATERCHEMISTRY? DAMSTODAYANDTOMORROW
THE EFF,OFFLY-ASHADD.TODESERTSOIL ON A NEW WINDGENERATORDESIGN

GERMINATION& GROWTHOF BLUEGRAMMAGRA WINDYENERGY
DECOMPOSITIONOF NEWSPAPER:SPEEDINGUP THE WHATSHAPEOF BEAMWILLMAKETHE STRONGEST

NATURALPROCESS BRIDGE?
TYPESOF STRUCT.BIRDSLIGHTON & HOW THIS WHICH GLAZINGIS BETTER,GLASSORPLASTIC?

EFFECTSENVIR INVOL. SEEDDISPERSAL TESTINGTHESTRENGTHOF GLUES
THE EFFECTSOF COLORON SOLARCOLLECTOR APPLYINGEULER'SFORMULATO DURUM SOMOLINA,

OUTPUT OR HOW STRONGIS SPAGHETTI?
THE EFFECTOFGROUND WATERPOLLUTIONON HOW DO EARTHQUAKESAFFECTTHE STRUCTUREOF

PLANTS BRIDGES
THE EFFECTOF ULTRAVIOLETLIGHTON PEAPLANTS DISTANCEMEASUREMENTSAND SCIENCEOF
DOES TOXICWASTEAFFECTPLANTS? CARTOGRAPHY
WILL LIMESTONEPROTECTPLANTSFROMEFFECTS HOW DOESA NUCLEARREACTORWORK? =

OF ACIDRAIN.WHICHIS PROTECTEDBEST? WHATIS THE MOSTSTABLEHYDRODYNAMICSHAPE?
WHATTAINTSOUR EARTH STRENGTHOF RECTANGULARBEAMS

THE EFFECTSOF GREENHOUSEGASSESON HOUSE A WEIGHTYPROBLEM
PLANTS ARCHES:HOW THEYWORK

IT'SOKAYTO BURN WHICHBEAMWILLSUPPORTTHE MOSTWEIGHT?
WHATMATERIALSINSULATEBEST CANFIVE EGGSSUPPORTMYWEIGHT?

THE EFFECTSOF GREYWATERON PLANTS BALSAWOOD STRUCTURES
DETERMININGEFFECTIVESHADINGDEVICESFOR WHICH MATERIALHOLDSHEATTHE BEST?

BUILDINGS BRIDGECONSTRUCTION
HOW HARMFULIS ACID RAIN? WHATBRIDGEDESIGNCANHOLD THE MOSTWEIGHT?
ANALYZINGRAIN BRIDGEDESIGNAND STRENGTH
SOLARCOLLECTIONTHROUGHSALT-WATER WHAT'S STRONGER?SKINNYORFAT?

GRADIENTPONDS PHASE2 WHATBRIDGEDOWE TRUST?....THEBOW-STRING

DOES ALBUQUERQUEHAVEACID RAIN? TRUSS
STYROFOAM-HAZARDTO LANDFILLS COMMON TRUSSDESIGNSUSEDIN BRIDGES
RECYCLEDMATERIALSUSEDIN MAKINGPAPERWHICH THE EFFECTOF WIND ON STRUCTURES

IS THE SMOOTHERWRITINGSURFACE BUILTTO FIRST
WHICH BRANDOF PAPERTOWELSABSORBMORE SUPERGLOVES

WATER COMPU-CRANE
"WHATIS INOUR AIR?" HIGH-FIBERCONSTRUCTION
COMPARISONOF STAINEDGLASSCOLORSAND ITS WHICH TYPEOF DAMSTOPSTHEFLOWOF WATER?

APPLICATIONTO PASSIVESOLARHEATING THE EFFECTOF EARTHQUAKESHOCKON BRIDGE

WHATBESTPREVENTSSOILEROSION,GRASS, DESIGN
PLANTS,OR A COMBINATIONOF BOTH? ADOBEMAKING

TEMPERATUREINVERSION- DOES ITAFFECT AERODYNAMICS:WHICHAIRFOILIS MOREEFFICIENT?
POLLUTIONLEVELS? DO PEANUTSHELLSAFFECTTHEWEIGHTAND

HOW DOES AN OILSPILLAFFECTUNDERWATERPLANT STRENGTHOF PLASTER?
LIFE PAPERAIRPLANESSTABILITYWITH BALLASTS

ABSORPTIONOF NICKELFROM WASTE-WATERBY WHICHTYPEOF BRIDGEWILLSUPPORTTHE MOST
ACTIVATEDCARBON WEIGHT?

WATERIS EVERYWHERE THERMALSTORAGEPERFORMANCEAMONG SLAB
TO GRAZEOR NOTTO GRAZE WOOD,ADOBE,REDBRICK,ANDCINDER BLOCK
MANY ENVIRONMENTTREE SHADE
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THEPROPOSEDDESIGNFORAN ORBn'INO HACC_ II:A MAZEN'
OBUFIVATORY BURGLARPROOFBOX

ARCHEI'ECTURALSTF_JCTURE8 THE 81'UDIE$OF HOW L_HT TRAVELS
EVALUATIONOF BRIDGE81'NENOTHUSING MODELS ELECTRICMOTOR
THEEFFECTSOF EARTHOUAKESON WATERTANKS MORSECODE

THEEGG-'CEPTtONAL"DOME "THE CONSTRUCTIONANDUSE OF 8OLA_POWER
HOW IITRONG CANWE MAKECONCRETE? BATTERYCHARGER"
AWEIGHTYPROBLEM DESIGNOFAN AUTOMATICSPRINKLER
THEEFFECTSOF INSULATIONONA SOLAR WHAT18THE COSTOF OPERATINGDIFFERENTDRY

COLLECTOR CELL BATTERIES.
SHAPE8OF STRUCTURES PHOTOVOLTAIC8-HOW IX) SOLARCELLSCHANGE
A BUILDINGON A BOATFOUNDATION:A TINKERTOY 8UNUGHT INTOELECTRICITY

ANALYSIS THEFLOWOF ELECTRICITYTHROUGH DIFFERENT
BRIDGE8 CONOUCTORB
WHAT18THE_FIODYNAMICS OF VARIOUSSTYLESOF THEDIVISIONOF VOLTAGEIN 8ERIE8 AND PARALLEL

OIRCUt.ARWINGS CIRCUITS
LIGUEFACTION THEEFFECTEOFTHE SUNON COMMUNICATIONS
WHICH BRIDGEIS THE STRONGEST? THEKELVINGENERATOR-CANDRIPPINGWATER

ETRESSON BRIDGES GENERATESTATICELECTRICITY?
THE CATENARYARCH HYDROGENINTERACTIVEPROPULSIONSYSTEM(HIPS)
VACUUMTRANSPORTATION TEMPERATUREVS.BATTERYLIFE
TEMPERATUREEFFECTSON CONCRETE A HARDWAREBASEDFOURIERTRANSFORM

WHICH BATTERYIS BETTER?

ELECTRICALENGINEERING : EMERGENCYWARNINGD='_41CE8FORTHE
HANDICAPPED

MICROPROCESSO_STABILIZEDFLIGHTCONTROL LIQUIDLIGHT

SYSTEM "WHICHBATTERYI$ THEWINNER?"
A BINARYADDER DES_N,CONTRUCTION, & TESTING OFA
CANTIMEBETRANSMITTEDBYRADIOWAVES? SOL_REO(PHOTOVOLTAIC) HOME ENEFIGY
ELECTRONICFEEDBACKPOWEREDTONE SYSTEM

GENERATOR S43LARCONTROLLEDNIGHTLIGHT

THE PERFECTBATTERYFORAN IMPERFECTWORLD COMPARISONOF A GSRVANTENNATO A HALF.WAVE
A VOICE FORTHE SPEECHIMPAIRED DIPOLE
SOUND.ANOTHERSOURCE-SOLAR MAKINGANDEXPERIMENTINGWITHAN ELECTRIC
ELECTRICITYAND MAGNETISM MOTOR
SOLARLIGHT BATTERIESWHICH IS BESTFORYOUR MONEY

DOESA DIMMERswTrcH SAVEENERGY? DETERMININGTHEACCURACYOF AN ANALOG i
VOLTICCELL COMPUTER
CANA ODOROPENER BEDESIGNEDFORTHE WHAT18THE MOSTPOWERFULCOMMON BATTERY

HANDICAPPED? WHICH BATTERYWILL LASTTHE LONGEST?
ACTIVESOLARCOLLECTOR VOOOOMVOOOOM
CANA NETGUN BE FIREDFROMA LONG DISTANCE? INVENTIONS: TOOLS-ELECTRICITY
TELEGRAPHSET WHATHAPPENSWHEN YOU BLOWA FUSE?

LASERS:THEIRHISTORYAND HOW THEYWORK WHATCONDUCTSELECTRICITYAND HOW MOTORS
RUDYTHEROBOT WORKAND LOOK
MICROPROCESSOR-STABLIZEDFLIGHTCONTROL STROBELIGHT

SYSTEM:PHASEII RADIOCONTROLLEDTRAFFICSIGNALCHANGER
THEDIFFERENCEBETWEENREALITYANDTHEORYBY ARTIFICIALNEURALNETWORKS

EXPERIMENTATION DOESA SERIESCIRCUITPRODUCEA BRIGHTERLIGHT
BUILDINGA BETTERBURGLARALARM BULBTHANA PARALLELCIRCUIT?
ALTERNATIVENUCLEARENERGY:ANUCLEARCELLBY WHICH TYPEOF LIGHTBULBWILLWITHSTANDTHE

ELECTRONANDPOSITRON PRODUCTION MOSTVIBRATIONANDSHOCK?
INVESTIGATIONOF ROBOTICVACUUMCLEANING BATTERIES,WHICH lASTS LONGER?

SYSTEMS THEEFFECTOF SPECIFICCOLORS OF LIGHTON THE
THECSFT40 A HIGHSPEEDNUMBERCRUNCHING EFFICIENCYOF A SOLARCELL

DEVICE HOW CANA SCALEALARMHELP THEHANDICAPPED
WRISTALARMFORTHE DEAF

]-34



THE DEStON,CONSTRUCTION,ANDTESTINGOF A WHATi$ THEBESTINI_JLATOR9HOW HIGH WILLTHE
EOLARPOWERED,1.2 KILOWATTDC TOAC TEMPERATURERISE iNA CLOSEDBOX?

BATTERYTE81'INO IMPROMNOTHE EFFICIENCYOF HELICOPTERUFTINO
EFFECTSOF RADIATEDELEC.MAO.TRANSIENTSBY BODIES

TESLACOIL ON ELECTRONICEOUIPEMENT MEASUREMENTSON PROPELLORANDENGINE
8ATELUTEREMOTEIMAGING:HOW TO RECEIVE COMBINATIONSTO DETERMINEMODEL

SATELLITEIMAGES PERFORMANCE

PROPAGATIONDELAYIN INTEGRATEDCIRCUITS EFFICIENCYIN MOTIONII
DEVELOPINGA ROBOTENGINEERINGMODEL OSCAR(OILSPILLCLEANUPANDRECOVERY)
ELECTRICMOTOR UNDERSTANDINGHOW TO CONTROLA ROBOTWTTHA
HOW A RADIOWORKS COMPUTER

i WHICH BATTERIESLASTTHE LONGEST'/ X4kl: A SUPERSONICMODELROCKET
i EHEODINGLIGHTON STRESSFULSITUATIONS

MECHANICALENGINEERING : WHY AIRPLANEWINGEHAVEA CAMBERSHAPE
8OLN:IVERSUSNUCLEAR.WHICH GIVESMOREFOR

NOZZLEEFFICIENCYOF ROCKETANDJET ENGINES LESS?
INCREASINGTHE LIFTCAPABILITYOFA CARGO REASONSWHY GLASSBREAKSIN A KILNS

AIRCRAFTBY IMPROVINGWINO DESIGN HOW DOES WING DESIGNAFFECTFLIGHT
AERODYNAMICSIN RELATIONTO CARSHAPES AIRPLANEWING DESIGNAND STRUCTURES
IS A COMPUTERIZEDVACUMMINGROBOTPOSSIBLE? DOES THESHAPEOF A COLUMNAFFECTTHE LOADIT
IDEALFINPLACEMENTFORAN ARCHERYARROWTO CAN HOLD?

ATTAINMAXIMUMSPEED. HYDRO-TUNNEL
CHANGINGMECHANICALENERGYINTO HEAT THE EFFECTSOF DRAGON DIFFERENTMATERIALS
WIND TUNNELS FORAIPLANEWINGS
G_N STYPESOF AXLECONDITIONS,WHICH 8 HAS PARACHUTEPERFORMANCE i

THE LEASTFRICTIONUSINGA CAR? MECHANICALFINGER

THETHEORY OF FLIGHT SIMULATEDSOLARCOLLECTOR
DIDMY CARSHAVEA FEVER? HOW DOESTHE DESIGNOF AN AIRPLANEEFFECTITS
PLENUMROUNDOR PLENUM SQUARE? FLIGHT
WARPDRIVE PROGRAMMABLEROBOTWITH COLLISION&

EFFICIENCYIN MOTION DETECTIONSYSTEM
COMPUTERPROGRAMFORDESIGNOF UNIFORMLY A ROBOTICDEVICETO FEEDTHE HANDICAPPED

LOADEDBEAMS ALOFT
ACOUSTICSOF A SEMICIRCULARSTRUCTURE HOW TO MAKEA FREIGHTELEVATOR
WINGS DOESTHE LENGTHOF A WHISTLEDETERMINETHE

WHICH WING SHAPEPRODUCESTHE GREATESTLIFT? PrrCH?
EXPERIMENTSON THE HIGHSEAS DOES DOUBLEDINSULATIONDOUBLETHERMAL
THE EFFECTOF DIFFERENTLIQUIDSON RUBBER EFFICIENCY?

BANDS "HOWDOESTHE DESIGNOF AN AIRPLANEAFFECT
FLIGHTOF FANCY HOW IT FLIESTHROUGH THEAIR?"
A HELICOPTER'SLIFT WHY DID THESPACESHUTTLECHALLENGER
WHICHMETALOBJECTSCONDUCTELECTRICITY? EXPLODE?
HOW DIFFERENTSHAPESOF AIRFIOLSAFFECTTHEIR WHICH DESIGNOFPAPERAIRPLANEFLIESTHE BEST

PERFORMANCE WING ANGLEAND LIFTINGFORCE
IS IT POSSIBLETOCREATEA MANNEDBASEON THE PERPETUALMOTION

PLANETMARS? THE FLIGHTPERFORMANCEOF THREEPAPER
DOES OILHELP LUBRICATEBETTERAND HOW MUCH AIRPLANES

BETTER? DOES SHAPEAFFECTAIRRESISTANCE?
AERODYNAMICDESIGNOF CARS.HOWAWING COOKINGWITH SOLARENERGY

AFFECTSTHE DESIGN UNDERWATERTESTING

BOATSR US SPOILERS:FUNCTION ORFASHION?
THE CONSTRUCTIONOF SKATEBOARDRAMPS DESIGNS& AERODYNAMICSIN FLIGHT
WHICH OILFILTERWORKSBEST? WHICH SKATEBOARDWHEELIS THEBEST?
HOW TO MAKEA CAMERA AER_STAT& HOTAIR BALLOONS
THE EFFECTOF BASESHAPEON DRAG IMPROVINGTHELIFTINGCAPACITYOF A HELICOPTER
PAPERAIRPLANES THROUGH DIFFERENTBLADEDESIGNS
WATERCLOCK
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HOW DOES 81ZEAND SHAPEAFFECTTHEWEIGHT. CRASHAND BURN!
BEARINGST_NGTH OFWOOD? WHICHANGLEOF ATTACKGENERATESTHE MOST LIFT

HYBRIDARMATUREDESIGN FORAN INDUCTION SPRINGS
BASEDCOIL LAUNCHER HOW ROBOTSARE HELPFULAROUNDTHE HOUSE

SCRAMBLEDOR OVEREASY WHICH IBTHEMOST OPTIMUM PROPELLERDESIGN?
BALLPOINTPENS CAN A HELPINGHANDBE USEDTO FOLD TOWELS?
AERODYNAMIICS AERODYNAMICSOF SHAPES
THE FLIGHTOF PAPERNRPLANESUSINGFIVE HOVERCRAFT

DIFFERENTWEIGHTSOF PAPER PIPELINES
WHATSHAPEEFFECTSTHE PERFORMANCEOF A CAN YOU BUILDA ROBOTFORUNDER$10t

TOP9 AERODYNAMICS

HOW DO DIFFERENTSHAPES,SIZES,AND POWER SPEEDINGUP
AFFECTA ROCKET'SFLIGHT? WILLA CANARDINCREASETHESPEEDOF THEPITCH

A COMPARISONOF 2 AND 3 BUCKET8AVONIUS REACTION
WINDMILLS AIR FOILS

A ROBOTICDEVICETO FEEDTHE HANDICAPPED:THE AERODYNAMICEFFECT
SECONDPHASE HERO'SSTEAMENGINE-WHAT'S THEBESTHEAT

AERODYNAMICS SOURCE?

AWIND GENERATORFORAN ELECTRICCAR? HOW A STEAMENGINEWORKS
A FORCEMICROSCOPE- DESIGNANDOPERATION DON'T SELLTHE BIKESHOP, ORVILLE
WHY AREHOTAIRBALLOONSSHAPEDLIKEINVERTED SPACEPROBE

TEARDROPS BOILERS
WHICHHULL HASTHE LEASTDRAG? CANANGLEDFINSREDUCEDRAG?
TESTINGAERODYNAMICSTABILITYOF THE FLYING CONTINUINGINVESTIGATIONOF DIFFERENTBLADETIP

WiNG DESIGNS:FLIGHTTESTING
WHICHOIL FILTERWORKSBEST? HOW CANYOU CONVERTTHERMALENERGY INTO
NITINOL:FORTHETRANSPORTATIONOF THE FUTURE KINETICENERGY
SHOTGUNSHELLS:STORE-BOUGHTVS HOME-MADE HOW FEATHERSAFFECTARROWFLIGHT.
WHICHCAR IS THE MOSTAERODYNAMIC? HOW AERODYNAMICSEFFECTSAIRPLANEWINGS
STRAWINSTRUMENTS CAN STEAMUNDERPRESSUREBE USEDASA SOURCE
WHICH IS STRONGER OF POWER?
HOW DO AERODYNAMICSAFFECTMOVINGOBJECTS

FIBERSTRENGTH MATHEMATICS :
SINE OF THESHARK
THEAERODYNAMICFORCEOF LIFTIN RELATIONSHIP FIBONACCINUMBERS

TO THEANGLEOF ATTACKOF THEWING RANDOMPOINTS IN TRIANGLE
BIKERIDING STATISTICALANALYSISOF HOME FIELDADVANTAGEIN
PNEUMATICS A 7-GAMEWORLDSERIES

THE EFFECTOF PITCHON PROPELLER HOW LIKELYIS LIFE?
PERFORMANCE THE GEOMETRICEVALUATIONOF THE SPECIFIC

DOES BAGWEIGHTAFFECTSTRIDE,VELOCITY,AND SURFACEOF POWDERS
FORCE? A NEW CURVE-FITTINGMETHOD

TESTINGWING SHAPE EMPIRICALEQUATIONSFORTHE HEATCONTENT OF
A REALCRACK-UP CHILEPEPPERS
HOW A CAMERAWORKS CANYOU GET 100%?
SIMPLETECHNOLOGYTO SAVETHEDAY A BALANCEBEAMTO SOLVEALGEBRAICEQUATIONS

PAPERAIRPLANEDESIGNS AN INVESTIGATIONOF DICEROLLINGTECHNIQUES
WHATIS THEBESTWIND BLADEDESIGN? PROBABILITY
IS THEREA FOOL PROOFHARD-BOILEDEGG PROBABILITY:THESCIENCEOF CHANCE
FRICTION THE MOBIUSSTRIP

DESIGNING,BUILDINGAND TESTINGHIGH IF YOU PLAYSOLITAIRESIXTIMESA DAYFOR2 WEEKS
PERFORMANCESLINGSHOTS WILLYOUR POINT/GAMEINCREASE

DOESSOLUTECONCENTRATIONAFFECTTHE RATE VARIETIESOF PI
OF HEATTRANSFER HOW RANDOM IS RANDOM?

WINDMILLSTESTINGBLADESHAPES TO SHOW HOW ANARTISTUSES MATHTO CREATE

THE DESIGN,CONSTRUCTIONANDOPERATIONOF AN ART

AIR.CUSHIONVEHICLE(ACV) CORRELATIONOF FACIALFEATURES
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USINGGRAPHSTO EXPLAINSIMPLE RELATIONSHIPS REALISTICIMAGEGENERATIONUSINGCOMPUTER
HOWCAN YOU FIND THEAREOFIRREGULARSHAPES ALOGORITHMS

IN NATURE? CANYOU DETERMINEWHICH ROOTSAREMOST
USINGGAMETHEORY:THE MATHEMATICSOF UKELYTO SUCCEEDUSINGNEWTONSMETHOD?

STRATEGY GRAPHICINTERFACESIMULATION
"THE ROUNDABOUTHISTORYOF CIRCLES* DYNAMICSOF REMOTECONTROLLEDROBOTICS
FACTORSINFLUENCINGTHE MILERUNTIMES OF KNOW: A KNOWLEDGENET AISYSTEM

JEFFERSONMIDDLESCHOOLTrH GRADERS LOOK,M_ NO HANDS!
COUPONS:HOW MUCH DOYOU SAVE? CAN MACHINESTEACH?
WHATIS PI? BINARYCODE
FRACTALS HOW RANDOMIS RANDOM?
PROBABILITY tNTERPLANTARYPROBEMISSION PLANNING
PREDICTINGMISSILEEFFECTIVENESS NULLMODEM USINGINFRA-REDOPTOCOUPLING
WHICHDRYCELLBATTERYISTHE MOSTCOST A MEDICALEXPERTSYSTEM

i EFFICIENT? SURFACE:A MEMORY-SURFACENEURALNET
THE EVALUATIONOF DEFINITEINTEGRALSUSINGTHE DRIFTERSANDSPINNERS: A COMPUTERBASED

MONTECARLOMETHOD INVESTIGATIONOF NATURALSELECTION
VECTORMAGICTRICK COMPUTERVIRUSES
INFINITELYLIMITED? COMPUTERDESIGNOF RESIDENTIALFLEXURAL

TOTAL CHAOS? THE OPTIMIZATIONOFCHAOTIC MEMBERS
OUTCOMES THE ORDEROF CHAOS

METHODSOF CALCULATINGPI SIMULATIONOFAN EXPERTSYSTEMTO IDENTIFY

WHEN PLAYINGGIN RUMMY,HOW MANY SHUFFLES MINERALS
AREREQUIREDTO BE FAIR? DISCOVERTHEWORLDOF COMPUTERSUSINGTHE

ITERATEDFUNCTIONSYSTEMS LANGUAGEBASIC
MANDELBROTANDJULIASETS-HOW ARETHEY COMPUTERS

RELATED? A COMPUTERIZEDSUNTRACKER
IS THEREAN ENDTO PRIMENUMBERS? CANARTIFICIALINTELLIGENCESTUMPTHE PANEL?
CARDSHUFFLINGINVESTIGATION2 DEVPMTOF A COMPUTERGAMEWRITTENIN APPLE
PATTERNSIN PASCAL'STRIANGLE ASSEMBLYLANG:ADVENTUREOF MR BOUNCE

WHATARETHEPROPERTIESOF N-CUBED (N**3)? DRIFTERSAND SPINNERSI1:A COMPUTER BASED
THE STAT.STRUCT.OFTHE TEMPS CAUSEDBYTHE INVESTIGATIONOF NATURALSELECTION

GREENHOUSEEFFECTAND ITS MEAS.(FUT CAN A COMPUTERLEARNHOW TO PLAYTIC-TAC-TOE?
PALINDROMES:A RELATIONSHIPTO NUMBERS0-100 INFORMATIONREPRESENTATIONUSINGNEURAL
MOBIUSSTRIPS:DOESTHE NUMBEROFTWISTSAND BASEDALGORITHMS

CUTS DETERMINETHE OUTCOME? CAN A COMPUTERBE INSTRUCTEDTO COMPOSE
STATISTICALPROCESSCONTROL BOTH MELODIC& HARMONICMUSIC

PROBABILITY,CHANCE,AND THEPRICEIS RIGHT STRUCTURES i
TRIANGLEPROBABILITY NEURALNETWORKS
PASCAL'STRIANGLE ASH: ANADVANCEDUSER--INTERFACEIN C
WHY DON'T BASEBALLPLAYERSREACHBATTING KNOWI1:A MORE FLEXIBLEKNOWLEDGENET

AVERAGESOF .400? AM ! DOINGASWELLASI THOUGHT IWAS?
NORMALDISTRIBUTION HOW DOES THEMISTREATMENTOFCOMPUTER DISKS
CLASSIFICATIONOF FFIJ_CTALS AFFECTTHEM?
EXTENDINGTHE EULERTRINOMIAL ARTIFICIALINTELLIGENCE:WHATARETHE LIMITS?
CHAOSANDTHE SIMPLEPENDULUM THE DEVELOPMENTOF A COMPUTERGAMEWRITTEN
RANDOMLYORGANIZED? INAPPLEIIGSASSEMBLYLANGUAGE
ITERATEDFUNCTION SYSTEMSPHASEIII HOW LONG DOESIT TAKETO PROGRAMA GAME

MANDELBROT,JULIA,ANDALLTHOSE OTHERSETS CANA COMPUTERSIMULATEAN ASPECTOF NATURE?
Pi CANI WRITEA PROGRAMTO IDENTIFYMINERALS

EFFICIENCYOF DATATRANSMISSIONCODES CANCOMPUTERSHELP DYSLEXICCHILDRENLEARN
FRACTALS:KOCHSNOWFLAKESAND SIERPINSKI TO READ?

TRIANGLES:AREAANDSEGMENT LENGTH PASCALEDUCATIONALSOFTWARE,COMPUTERSFOR
FRACTALGEOMETRY:COMPUTERAIDEDGRAPHICS EVERYONE

COMPUTERTECHNOLOGYFORTHEVISUALLY
COMPUTERSCIENCE : IMPAIRED

HOW A COMPUTERWORKS
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THERMALTOPOGRAPHY CIGARETTES-A PLAGUEOVERAMERICA

CHILD:CONSTRUCTINGARTIRCIALHIGHER THEEFFECTOF BRACESON SCOLIOSISPATIENTS(X-
FUNCTIONSOF CHILDUSING ARTIF.NEURALNET RAYANALYSIS)

A COMPUTERSIMULATIONOF THEEVOLUTIONOF THATLITTLEWHITE PILL
SURVIVALINSTINCTS THEDANGERSOF CIGARETTESMOKE

IS "QWERTY"SCIENTIFIC?(WHYAREN'TTHE LETTERS HOW PEOPLEPOLLUTETHEIRBODIES BYSMOKING
ON A KEYBOARDINALPHAORDER?) THEHUMAN EAR

BINARYVS. DECIMALNUMBERSYSTEM HOW DOESTOBACCOAFFECTTHE UFE CYCLE OF
CANA COMPUTERLEARNHOW TO PLAYTICTACTOE FRUITFUES?

2 FOOD ADDITIVES
INTERMITTENTTEMPORALPRESSUREASA MEANSOF

MEDICINEAND HEALTH : MINIMIZINGHEADACHEPAIN
COMPARISONSOF HEARTRATES

HOW THE EARWORKS A.I.D.S.
A COMPARATIVEANALYSISOF NORMALKNEE WHICH DISINFECTANTIS MOSTEFFECTIVE?

FUNCTIONSVERSESPROSTHETIC THE DISEASEWOMEN FEARMOST
VASCULARENDOTHELIUM:IN VITROPERMEABILITY GENETICPOPULATIONS

ANDSURFACEMODULATION DOES MATERNALSMOKINGHAVEA HARMFULEFFECT
THE EFFECTSOF ULTRASOUNDON BIRTHWEIGHTIN ON ANEWBORNCHILD?

GENERATIONSOF BLACKGERBILS ISANYKINDOF CIGARETTEBETTERTHAN ANOTHER?
DOES WEIGHTORHEIGHT HAVEAN ADVANTAGEIN CAN FATCONTENTBE ESTIMATEDUSING SPECIFIC

SWIMMING GRAVITY?
ORTHODONTICSAN ANALYSISOF FORCES HOW DOCERTAINFACTORSAFFECTTHE STRENGTH
HIDDENASTHMAPHASEII1:PULMONARYFUNCTION OF HAIR?

TESTING VISIBLEPUMPINGHEART
MONOCULARACUITYAND DARKFOCUS:IS THEREA ISTHEREA DIFFERENCEIN THE RATEOFTOOTH

RELATIONSHIP? DECAYBETWEENSUGAR,HONEY & SUGRSUB
ALCOHOLANDYOUR BLOODPRESSURE? BACKINACTION
DOES OSTEOPOROSISCAUSEBONESTO LOSEMASS? WHATTHINGSAFFECTLUNGCAPACITY
LEFTIS RIGHT DOESTOOTHPASTEREALLYCLEANTEETH?
SECONDHANDSMOKE: IS ITHARMFULTO YOUR HOW MUCHFLOURIDEAREYOU GETTING?

HEALTH? YOUR MEMORYANDYOU
MAKINGA SAFERCIGARETTE AREFINGERPRINTTYPESGENETICALLYDETERMINED?
HOW DOESSIGHT AFFECTBALANCE? DETECTINGCOLORBLINDNESSWITH AN AFTERMAG

AN ACTUMBRACE TEST (PROTANOPIA)
PRINCIPALPROTEINSOURCE SURVEY THE SENESCENTERYTHROCYI"E:COMP.OF
ISTHEREA CURE FORALZHEIMER'SDISEASE? PHENYLHYDRAZINEINDUCEDCHG IN
AREALLDIETARYFIBERSCREATEDEQUAL? OXYHEMOGLOBIN

IS COW'S MILKGOOD FORYOU? CLINICALRESEARCHINTOTHE EFFECTSOF BASEBALL
A COMPARISONOF COMMERCIALMOUTHWASHESON ON THESHOULDER

ORALBACTERIA. HOW THEHEARTWORKS
JUMP FORYOURHEALTH DOTALLERFEMALESHAVEA GREATERLUNG

CHEMOTHERAPY:ITS EFFECTSON HAIR CAPACITYTHANSHORTERFEMALES?
ISTHEREA RELATIONSHIPBETWEENA PERSON'S AREFACESSYMMETRICAL?

HEIGHT/WEIGHT R/_TIOANDHEARTRATE? DOES PRICEAFFECTTHE QUALITYOF LOTION?
WHICH HAMBURGERFROM DIFF.FASTFOODPLACES THE DEGRADINGAFFECTOF FOOD ON COPPER

CONTAINSTHE HIGHERAMOUNTOF FATS? DOCIGARETTEFILTERSREALLYWORK?
COLORBLINDNESS WHO DOES ITAFFECT THEHEARTRATE
LITTLEEARS,BIGINFECTIONS DOES CAFFEINEAFFECTPULSERATE
THE HEARTBEATOF AMERICA AM I LOOKINGAT YOU?
DOESCAMPBELLSSPECIALREQUESTCHICKEN- WITH FINGERPRINTINGBY NICOLE

.RICE SOUP REALLYHAVE LESSSALT? CAFFEINEANDTHENERVOUSSYSTEM
BEHAVIORAND BLOODPRESSURE ALCOHOLANDITSAFFECTON THE LIVER
FRENCHFRIES:GOOD FOOD OR JUNKFOOD FUNCTIONSOFTHE EAR
SUNPROTECTION ORTHOCYCLEINVENTION

HYDROCEPHALUSAND SHUNTS THE EFFECTOFTOOTHPASTEON THE GROWTHOF
IS ITNECESSARYTO CROSSMATCHBLOOD? BACTERIAON A TOOTHBRUSH
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STREPTOCOCCUSANDANTIBIOTICTHERAPY-DOES THE EFFECTSOF DEPRESSANTSANDSTIMULANTSON
DOSAGEMAKEA DIFFERENCE? THEMIND

STOMACHGASIN BEANS DOES LUNGCAPACITYINCREASEAFTERREPEATED
THE EFFECTSOF SUGARON CHILDPHYSIOLOGY INHALATIONSIN FEMALESAGE11AND 12?
FINGERPRINTSR US DOES THECOLOROF FOODS AFFECTTHETASTE?
ANDTHE WINNERISll DO FAMILYMEMBERSSHARETHE SAMEFINGERPRINT
DRUGSAND BABIES-THEY DON'T MIX PATTERNS?IFSO WHICH IS DOMINANT?
CANA LUBRICANTREDUCECALLUSINGON THE HOW LONG DOYOU LIVE?

HANDSOF A PARAPLEGICPERSON AI.ZHEIMER'SDISEASE
CAN LOUD MUSIC CAUSEHEARINGLOSS? PERCENTAGEOF FATANDWATERINCOMMERCIALLY

!

HOW DOES SUGARAFFECTMICE? PREPAREDHOT DOGS
ANTIBIOTICRESIDUESAND HUMAN HEALTH AREDISINFECTINGPROCEDURESIN A DENTALOFFICE
DO DIFFERENTHYDRAULICPRESSURESAFFECT EFFECTIVEIN REDUCINGBACTERIA?

TISSUE? THE EFFECTSOF CATAGORICALTELEVISIONVIEWING
HOW DOYOU SPELLRELIEF ON BLOODPRESSURE
DRUGS ASBESTOSBRAKES- FRIENDOR FOE?
WHATIS THEVOLUMEOF AIROUR LUNGSCAN SCOLIOSIS

DISPLACE? THE SENSEOF SMELL

HYDROCEPHALUSANDSHUNTS: HOW RELIABLEARE CHANGESINTHE PHENYLTHICARBAMIDEPROCESS
THE SHUNTS? THE SMOKINGMACHINE

CHOLESTEROL TO SUNBURNOR NOTTO SUNBURNPARTII
ALLELFFIEOUENCIESOF BLOODTYPEOF AMERICAN SMOKING:TOXINS

INDIANSINNEW MEXICO EFFECTSOF BATHROOMCLEANERSON BACTERIA
YOU AREWHATYOU EAT SKINPROTECTION
TOOTHBRUSHHYGIENE LISTERINEOR SCOPE- WHICHWORKS BEST?
ASTRONAUTS:BODYFUNCTIONS THE EFFECTSOF ALCOHOLON LIVER
ACCURACYIN TESTING DO HOUSEHOLDCLEANERSREALLYKILLGERMS?
TWO-POINT DISCRIMINATION-HOW TOUCHY ARE DO FAMILYMEMBERSHAVETHESAMETYPEOF

YOU? FINGERPRINTS?
WHICH CAUSESTHE LEASTDAMAGETO THE BODY- BONE MINERALLOSS

ACETAMINOPHEN,ASPIRIN,OR IBUPROFEN? HOW SUGAR,SALT,ANDCOKEAFFECTYOURLIVER
ASPIRININTHE PREVENTIONOF MIGRAINE HOW IS THE COLOROF NATURALTEETH COMPARED

HEADACHES WITH RESTORATIVEMATERIALS?
WHATHAPPENSTOA REDBLOODCELLWHEN IT WHAT ISTHE EFFECTOF IRONANDVITAMINC ON THE

COMES INTO CONTACTWITHWATER? WORKCAPACITYOFA FEMALE
ANTIMICROBIALPROPERTIESOF SOME COMMON THE AFFECTOFALCOHOL ON THE LIVER

MOUTHWASHES WHAT FACTORSINCREASEOR DECREASESTRESS
WHATHAPPENSTO TEETHWHEN DIFFERENT HYPOGLYCEMIA:THE EFFECTSOF DIETON BLOOD

BEVERAGESAREADDED? SUGAR
SKINCANCER DOES CAFFEINEEFFECTTHE HEARTBEATANDTHE
HOW SMELLAFFECTSTASTE MEMORY?
DO YOU NEED BOTHEYESTO KNOWWHATYOU ARE AREALLTHERMOMETERSCREATEDEQUAL?

TASTING? THE EFFECTOF CAFFEINEAND CHOLESTEROLON
EXERCISEANDTHE HEART LIFESPAN

LYMPHATICLEUKEMIA HYDROCEPHALUSANDSHUNTS. (HOWRELIABLEARE
BACTERIAANDTOOTHPASTE THE SHUNTS?)
THE POISONOUSEFFECTSOF TOBACCO VITAMINC CONCENTRATIONS
CAFFEINE: HOW DOES ITAFFECTYOUR BODY? WHAT IS THE PERCENTAGEOF SUGARIN TEDDY
SMOKERSWITH LOWLUNG CAPACITY GRAHAMSCEREALVS.POPS CEREAL?
HOLDYOUR BREATH WHERE'STHE FAT?
NORDICTRACK-THEONE YOU'LLUSE AREYOU WHAT YOU EAT?
A PINCHIS ALLIT TAKESI HOW DO REDBLOODCELLSREACTINDIFFERENT
WHICH WHEATMAKESTHE BESTBREAD? SUGSTANCES?PHASEII
PANCREASTRANSPLANT-ACURE FORDIABETES? DENTURESARETEETH,TOOl

DENTURESARETEETH,TOO! WHICH SUNGLASSESPROTECTYOUREYESTHE
ANTACIDTEST BEST?

CIGARETTEFILTERS

J-39



DOES HEATDESTROYVITAMINC? HERBSANDTHEIRMANY USESIN MEDICINE
ARECIGARETTEFILTERSEFFECTIVEINREDUCING WHICHCEREALHAS MOREVITAMINC?

PARTICULATEMATTER? OFF BALANCE
DIFFERENCESIN LUNGCAPACITYOFATHLETESIN WHICHFOODS AREBETTERFORYOU?

AEROBICANDNONAEROBICSPORTS CAFFEINE...DOESIT EFFECTYOURPULSEREADING?
HOW EXERCISEAFFECTSTHE PULSERATE A COMPARISONOF AEROBICRESPIRATIONRATES
WHATARETHE EFFECTSOF HIGHAND LOW BLOOD THE EFFECTOF CAFFEINEANDCHOLESTEROLON

SUGAR? THEGROWTH OF JUMPERWORMS PART2
THE TONGUEANDSENSATIONOF TASTE WHICHASPIRINIS THE MOST EFFECTIVEANDTHE
THE EFFECTSOFCIGARETTESMOKEON CRICKETS BESTVALUE?

INCIDENCEOF DIABETESINHISPANICS HOW DOESAIR MOVE INAND OUTOF LUNGS?
HOW SAFEAREYOUR TEETH?
WHATIS EPILEPSY? MICROBIOLOGY :
FINGERPRINTS
BLOODPRESSUREIN MIDDLESCHOOLAGE WHAT IS THE EFFECTOF AN ELECTOMAGNETICFIELD

ADOLESCENTS ON MOLD?
WHAT ISTHE EFFECTOF RIGHT-HANDEDNESSAND INHIBITINGTHE GROWTHOF COLIFORMBACTERIAON

LEFTHANDEDNESSON A STUDENTSFLEX. FOODS
BODYTEMPERATURE:AREYOU NORMAL? CHARACTERIZATIONOF ENZYME-TREATEDBACTERIA
HOW EFFECTIVEAREMOUTHWASHESAGAINST & PLASMIDDNA

BACTERIALGROWTH? HOW ANDWHERE DO MICROORGANSIMSGROW?
LUNG CAPACITYAND SMOKING WHICHSALINEIS SAFESTFORSTORAGEOF CONTACT
HOW DOESALCOHOLAND SMOKEFROM A LENSES?

CIGARETTEEFFECTA PLANT? AN INVESTIGATIONBEHINDAN INVESTIGATION
BENEFITSOF STRETCHING WHATARETHE STAGESOF GROWTHFORFERMENTED
BOTTLEDWATER- IS ITSAFETO DRINK? YEAST.
ARETWO SENSESBETTERTHANONE GROUNDWATERCOMPAREDTO SURFACEWATER
DO YOU HAVETHE RIGHTONE BABY? THE FARSIDE OF MICROBES-OR- THEAFFECTOF
WHERE ISYOUR TOOTHBRUSHSAFE? TEMP ON PROTOZOANREPRODUCTION
HOW DO DIFFERENTLIQUIDSAFFECTTEETH? WHICH HOUSEHOLDDISINFECTANTIS MOST
DOES INSULINTHERAPYUSEDBYTYPE 1 DIABETIC EFFECTIVEAGAINSTBACTERIA?

MIMICTHE INS.PROD.OFNON DIABETIC? YEASTSAND FERMENTATION
DOCERTAINNUTRIENTSAFFECTTHE HEARTRATE DOES WASHINGYOUR HANDSWITH SOAP& WATER

DURINGDIGESTION? REDUCEBACTERIA?

DOES BIRTHWEIGHTAFFECTADULTWEIGHT? CREEPY,CRAWLEY,CREATURES
DIETAND ENERGY PROVINGA HYPOTHESIS

THE HEARTHASITS UPSAND DOWNS pH DEPENDENTPLANTENZYME LYSESCELL
TASTEWITHOUT SMELL WALLCOMPONENTSOF GRAM-AND GRAM+
HOW LONGWILLIT TAKEFORDIFF.LIQUIDSTO GET BACTERIA

INTOTHE BLOODSTREAMBYDIFFUSION WHICH CLEANINGSOLUTIONWORKSTHE BESTTO
AREALLERGIESINHERITED? REMOVETHEMOST BACTERIA
SPEEDYRELIEF IS BACTERIAALLAROUNDUS?

DETECTINGCOLOR-BLINDNESSWITH AN AFTERIMAGE RAWMILK:DEADLYORWHOLESOME
TESTPHASEII:THESECONDARYCOLORS ARETHERTN DSNFCTNGPROC USEDIN DENOFF

WHICH MEMBRANEMIGHT BEOF USE IN AN EFFECT.IN REDUCINGBACTERIALGROWTH?
ARTIFICIALKIDNEY? BACTERIALGROWTH ON EVERYDAYLIVINGITEMS

DO CARBONATEDDRINKSCAUSETOOTH DECAY? KILLERLIGHT
DEVELOPMENTOF A PLAQUEASSAYFORVARIOUS CHLORINEUSEDTO KILLMICROORGANISMSFORMS

STRAINSOF INFLUENZA TRIHALOMETHANESFROMORGANICMATERIAL
WHATIS RHABDOMYOSARCOMA BACTERIA"OUR HIDDEN NEIGHBOR"

ENZYME (CATALAST)ACTIVITYIN LIVEREXTRACT HOW DOES TEMPERATUREAFFECTTHE RATEAT
VALVEJOB ANYONE? WHICHYEASTCELLSRESPIRE?
CONSIDERATIONSFORA NON-CLINICALHIVANTIBODY HOW CANTHE AMOUNTOF BACTERIAFOUNDON

KIT:A MURINE MODEL KITCHENSPONGESANDDISHRAGSBE REDUCED?

DOES IT PAYTO BUYASPIRININ BULK? WHATIS IT IN THEAIRTHATCAUSESINFECTION?
THE DIVINGREFLEX HOW DOCULTUREMEDIAAFFECTTHE GROWTHOF E.
WHATMEATSHAVEHIGHFATCONTENTS? COLI?
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BREADDOES NOTRISE ON YEASTALONE PROJECTINGA MISSILETO A TARGET
WHICH SOAPRIDSBACTERIABEST? SIMULATINGMAGNETICINTERACTIONS
UNDERWHATCONDITIONSDOES MOLD GROW BEST? LASEROPTICS EFFICIENCYOF FIBERS
PH DEPENDENTPLANT PROTEINSHARES ISTHE QUALITYOF SOUNDCARRIEDBYA LASER

CHARACTERISTICSWITHANIMALLYSOZYME BEAMREVELENTTO THE SIZEOF THE BEAM
BACTERIAGROWINGIN STERILETUNACANS TRANSFEROF MOMENTUMIN FALLINGOBJECTS
BACTERIA HOW IS A SUPERCONDUCTORPRODUCED?
"INVISIBLESEEDS" INVESTIGATIONOFAIRPLANEWINGAERODYNAMICSII
AIRBORN MICROBESURVEY A SIMPLEGRAVITYMETER
AREHOME AIRPURIFIERSEFFECTIVE? THESIPHON EFFECT

COMMERCIALCLEANERS:WHICHWORKSBEST? WHICH COLORABSORBSSOLARENERGYBEST?
WINEMAKING:ARTOR SCIENCE?DOMESTICVS.WILD EXPLOSIVES

YEASTINTHE FERMENTATIONOF WINE ELECTROSCOPE

WHATSORTOF MICROORGANISMSAREFOUND IN DOANGLESAFFECTTHEVOLTAGEOF A SOLARCELL?
VARIOUSTYPES OFWATER? A REALLIGHTSWITCH

WHERE ISTHE BESTPLACETO KEEPYOUR THROUGHWHICH MATERIALSDOESA BATTERY
TOOTHBRUSH? CONDUCTBEST

THE EFFECTSOF SACCROMYCESCEREVISAEIN AN REFLECTIONSIN MANY MIRROR_UNDERSTANDINGA
ELECTROMAGNETICFIELD KALIEDESCOPE

BACTERIA HOW LIGHTBEHAVES

POPULATIONSAMPLING A BALLINFLIGHT
THE DEVELOPMENTOF DEFINEDGROWTHMEDIAFOR HOW DIDI PRODUCERESONANCE?

GROUPB STREPTOCOCCUS DOES REFLECTIONCHANGETHE SIZE OF GIVEN
CRANBERRYJUICE FORPREVENTIONAND APERTURES?

TREATMENTOF URINARYTRACTDISEASES LUBRICANTSFORBALLBEARINGS
LACTICACID:HOW DOES IT PRODUCEYOGURT? FADEOUT
CHEMICALSECRETSOF LIVINGTHINGS WHICH MATERIALSTORESSOLARENERGYTHE BEST?
THE EFFECTOF LEADINGCLEANERSONCOMMON COMPARINGHEATAND TEMPERATUREIN METALS

HOUSE HOLD BACTERIA SHOCKINGSTEPS

GERMS,GERMS,THEY'RE EVERYWHERE,THEY'RE A COMPARISONOFTHE INSULATINGVALUESOF
EVERYWHERE! GLASSAND PLEXIGLASS

THE UNSEENWORLD WHICHWATERSOLUTONSCARRYELECTRICITY?
THE EFFECTIVENESSOF HOUSEHOLDPRODUCTSAS EFFECTSOF DIFFERINGSIZE APERTURESON FLUID

DISINFECTANTSAGAINSTBACILLUSSPEC. OSCILLATIONTIME

THE EFFECTSOF ULTRAVIOLETLIGHTON THE TEMPERATURE-SIZE
GROWTHOF MOLD CAN SOLARENERGY BECONVERTEDINTO KINETIC

THE SHELFLIFEOF MILK ENERGY?
HOW DOESFLOUR GLUTENAFFECTTHESIZE OF WHEN DO HOTAIR BALLOONSFLYBEST

YEASTROLLS? OPTICS BEHAVIOR
WHATTYPEOF BREATHFRESHENERHASTHE MOST INVESTIGATINGELECTROMAGNETISM

ANTIBACTERIALEFFECT? HOW DIFFERENTTEMPERATURESAFFECTTHEAIR
THE RATEOF BACTERIALGROWTHIN MILKAT PRESSUREINABICYCLETIRE

REFRIGERATORTEMPERATURE EVAPORATIONOFWATERAND OTHERSELECTED
DOES MAKE-UPENHANCEBACTERIALGROWTH? MATERIALS
THE EFFECTSOF PHAGEON BACTERIA AERODYNAMICSAND GLIDERS
WHICH DISINFECTANTKILLSBACTERIABEST? HEAT RETENTIONIN DIFFERENTCUPS

THE VARIOUSCOLORSOF WHITE LIGHT THAT'STHEWAYTHE LASERBOUNCES
CANA PATTERNOF ELECTRICCIRCUITSBE

PHYSICS: DETERMINEDEVENTHOUGH YOU CANNOTSEE
WIRE

A DRIPPYEXPERIMENT IN THE BLINKOFA LASER

THE SOUNDSOF MUSIC HOW CANMAGNETSBEMAGNETIZED?
LEADSHOT VS STEELSHOT;A BALLISTIC AC-DC CURRENT-CANITBEVISUALIZED?

COMPARISON THE PHYSICSOF THE PENDULUM

MUSICALINTERVALS DOES A SUBWITH M/L NEEDMORE ENGTO HEAT
WHICH MATERIALSARETHE BESTINSULATORS THANSUB.WITH L MASSIN MICROOVRN?

AGAINSTSOUND
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CAN AN ELECTRICCARPROVIDEITS OWN SOURCEOF WHATMAKESAN ICE SKATEGLIDE?
POWER? "MAGNETICENERGY"

WHATWOULDTHEIMPLICATIONSOF A REPULSIVE HOW HIGHDO DIFFERENTBALLSBOUNCE?

COSMOLOGICALCONSTANTBE? BULL-ROARERSANDTHE SOUNDTHEYMAKE
WHATIS THE IMPACTOF A BULLET? PINHOLECAMERA
WILL LIGHTREFLECTOR REFRACTFROMTHE PERITELESCOPE$

SURFACEOF WATER? HOW DOES LIGHTBEHAVE
AN INVESTIGATIONOF ROLLINGFRICTION MEASURINGTHEPIEZOELECTRICEFFECTIN
WHATIS THE RELATIONSHIPBETWEENTHE FORCEOF ROCHELLESALT

ANOBJECTAND ITSACCELERATION? HOW MAGNETISMAFFECTSSOUNDRECORDEDON

TRAJECTORYOF THE KICKEDSOCCERBALL CASSETTETAPES?
HOW ELECTRICITYLIGHTSOUR CITY HOW STRONGARE PAPERTOWELS?
WILL ITFLOAT? WHATCOLORSOF CONSTRUCTIONPAPERWILLCOOL
SUPERCONDUCTORS:THE MEISNEREFFECT FASTESTAFTER10MINS.UNDERFLD.LAMP
NEWTON'SAPPLE MAGNETS:EVERYTHINGYOU WANTEDTO KNOW
HOW DO CHARGEDOBJECTSAFFECTEACHOTHER? ABOUTMAGNETABUSE
HOW DOES A HORSESTANDTHE IMPACTON ITSLEGS WHICH METALSCONDUCT ELECTRICITYBEST?

OFTHE LANDINGAFTERA JUMP? WHICH METALREAINSHEAT LONGEST?
WHICH KETCHUPIS THETHICKEST? HOW TO MAKECHARCOAL
HOW MUCH LIGHTIS NECESSARYTO MAKETHE BEST DOESTHE WEIGHTOFA FALLINGOBJECTAFFECTITS

QUALITYPHOTOGRAPH? ROLLINGDISTANCE?
CANPOTENTIALENERGY BE USEDTOMEASURE DO OBJECTSREALLYSINKIN QUICKSAND?

SPECIFICHEAT? WHICH PAPERAIRPLANEFLIESTHE FARTHEST?
WHATIS THE MECHANICALADVANTAGEOF PULLEYS? "WHAT CAUSESCHANGESIN MUSICALPITCH?"
SEMICONDUCTORS PROPERTIESOF SOUND
STOP AND DROP HOW DOES A PRESSURECOOKERWORK?
G-WHIZ LIGHTSAND SOLARCELL
CRYOGENICS WHATIS WATER'SINVISIBLESKIN?
KLINEFOGELMANAIRFOILSVS.CONVENTIONAL HOW DOES WEIGHTAFFECTGASCONSUMPTION

AIRFOILS THE PROPERTIESOF LIGHT

OPTICALILLUSIONS HOW IS LIGHTDISPERSEDBYLENSES?
WHATABSORBSWATERTHE BEST? ELECTROMAGNETISM
HOW DOYOU TAKE-OFF,NAVIGATEAND LANDA HOT A PINHOLECAMERA

AIRBALLOON? MEASURINGPOSITIONUSINGSOUNDOR RADIO

CANAMPLIFIED,HIGHFREQUENCYSOUNDHEAT WAVES
WATER? WHICHCLOTH MATERIALSARETHE MOST

THE ENERGYOFA SPINNINGWHEEL FLAMMABLE
DO ALL SUBSTANCESTHATDISSOLVEIN WATER THE EFFECTSOF THEPOLARIZINGANGLEON

CAUSECONDUCTIVITY? COHERENTLIGHT
CAN RADIOACTIVEEMISSIONSBE DETECTEDAND WHATMAKESBULLETSPROPELFROMRIFLES

SHIELDED? PIEZOELECTRICITY
THE EFFECTSOF VELOCITYANDMASSON IMPACT AN AIRPLANEWITH AN ELECTRICPROPULSION

IS THE LIFEOFA BATTERYRELATEDTO ITS PRICE WHATCONDITIONSAFFECTTHE FLOWOF
RAINBOWS ELECTRICITY?
CAN ENERGYBECREATED? DOES WATERCONDUCTELECTRICITY
THE PENDULUMPROBLEM ACOUSTICS: WHICH SHAPEFOCUSESTHE MOST
MID ROLLVS HIGH ROLLIN BOWLING SOUND?

REBOUNDDYNAMICS THE PRINCIPLEOF LIFT
THE AERODYNAMICSOF A GOLFBALL MORE BANGFORTHE BULLET

i
WHATIS THECORRECTTHEORYOF THE DETERMININGTHE BESTMATERIALFORMAKINGAI_!

COSMOLOGICALCONSTANT? ELECTROMAGNET
WHY DO BOOMERANGSCOME BACK? HOW LEVERSMAKEWORKEASIERFORUS
HOMEMADEHOLOGRAMS:ARETHEY POSSIBLE "THRUST:A COMPARISONOFTWO FIXEDPITCH
WHATIS THE SIGNIFICANCEOF A PROPELLERS"

SUPERCONDUCTOR? WHICHTRACTIONWORKS BETTERON MUD, SAND,
DERIVINGBERNOULLIS'EQUATION AND GRAVEL?
THE SIMPLICITYOF DESIGNINGA NUCLEARWEAPON VARIOUSLENGTHSOFA PENDULUMSSWING
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HOW DOESA LASERWORK HOW WINGSANDCANARDSAFFECTTHE LIFTOF A
EVAPORATION:DOES COLORMATTER? PLN_E
EXPERIMENTINGWITH FROZENWATER POUROU8 SOME OIL
MIXINGCOLOREDLIGHT DOES STREAMINGA SLEDREDUCEAIR RESISTANCE?
THE INTERFERENCEBETWEENSOUNDWAVES CAN MECHANICALENERGY BECONVERTEDINTO
DOES THE ENERGYSUPPLIEDBYAN ELECTRIC HEAT?

CHARGEDEPENDON THE QUANTITYOF CHARGE? WHICH MELTSFASTERWITH ROCKSALTDISTILLED,
PROBINGPLASMAPHENOMENA TAP,OR SOFTENEDWATER?
"SUPERCONDUCTORS" HEATABSORPTIONOF DIFFERENTCOLORS
POPCORNA POPPIN' HOW MUCH POWERDOESNINE VOLTSADD
THE TELEGRAPH:THE BEGINNINGOF MODERN CONSTANTANDREGULATEDPOWER

COMMUNICATION INFRAREDEMERGENCYVEHICLEWARNINGSYSTEM
A STUDYOF ARCHIMEDES'PRINCIPLE ELECTROLYTES
ELECTROLYSIS:WHICH SOLUTION? THE COLOROF GRAVITY
HOW MUCH OXYGENIS IN THEAIR? ROTATIONOFA POLARIZEDLIGHT
WHATTYPEOF BATTERYLASTSLONGER? TESLACOIL - MISUNDERSTOODMACHINE
WILL DIFFERENTWEIGHTSAFFECTTHEFREQUENCY HOW BIGARE MOLECULES?

OFA PENDELUM? STUDYOF LASERDIFFRACTIONW/APPLICATION TO
IDENTIFYINGDIFFERENTSUBSTANCESBYTHEIR HOLOGRAPHY,OPTICAL-COMP.& COMM.

SPECTRA STATICRODS
CRYSTALS;DOESTEMPERATUREAFFECTGROWTH? BEHAVIOROF HIGHVOLTAGE
WHICHFABRICIS BEST AFFECTSOF ATMOSPHEREON THE BOILING
SOUNDCONDUCTORSVS. INSULATORS TEMPERATUREOFWATER
PRISMS'.DOES A COLORTINT EFFECTTHE WAYA WHATAFFECTSTHEFLIGHTOF A MODELROCKET?

SPECTRUMCOMES OUTOF A PRISM? CREATINGCOLORWITH LIGHT
TESLACOIL DO ELECTROMAGNETICFIELDSSURROUNDHOME

"ELECTROSCOPE" APPLIANCESAND/OR HIGHVOLTAGELINES?
CONDUCTORSOF ELECTRICITY CAN DEAFPEOPLEHEAR?
HOW SMALLAREMOLECULES? DOES TEMPERATUREAFFECTFRICTION
HOW 6 BATTERIESARENOT EQUAL KEEPIT COOL

AERODYNAMICSTHE STUDYOF AIR DEADBATTERIES
DOES THETHICKNESSOF AN AIRPLANEWING AFFECT PARALLELVS SERIES

THE DISTANCETHEAIRPLANEFLIES? DO SPRINGSFOLLOWHOOKE'S LAIN?
GRAVITYVS, FRICTION WHATHOUSEHOLDITEMSGEtqEP,ATETHE MOST
WHATDOES ELECTRICITYFLOWTHROUGH BEST? ELECTRICITY?
BATTERIES-WHICH BRANDIS MOST EFFICIENT? ROCKETS:BESTPLACEMENTAND LOCATIONOF FINS
HOW A KALEIDOSCOPEWORKS MICROWAVABLEICE CREAM
DO DIFFERENTPULLEYSYSTEMSAFFECTLIFTING WHICH FRISBEEDESIGNWILLFLYTHE GREATEST

POWER? DISTANCE
HOW OPTICALSURFACESAREEVALUATEDUSING WHATIS SPECIFICGRAVITY?

INTERFEROMETRY AERODYNAMICS-WHY WERETHE WRIGHTBROTHERS

"THE EGG IS FALLINGIWILLIT BREAK?" RIGHT?
MAKINGFRESHWATERFROM SALTWATER DETECTIONOF STATICELECTRICITY
FOURLOCALINSULATORSFIGHTIN HEATEDBATTLE COLORDIFFRACTION
JET PROPULSION HOW DOES TEMPERATUREAFFECTTHEVISCOSITYOF
LIQUIDPRESSURE MOTOR OIL?

WHICH LIGHTBULBPRODUCESTHE MOST LIGHT? DOESAMPLITUDE,LENGTHAND MASSAFFECTTHE
WHATFABRICSARETHEMOST FIRERESISTANT PERIODOFA PENDULUM?
WHATEFFECTSAN ELECTRO-MAGNET? LASERAS "SUGARSHERLOCK"

MEASURINGPHOSPHORESCENCEIN MINERALS MAGNETISMIN ACTION
WHATIS NEWI"ON'SCRADLE? SPECTRAl
HOW MIRRORIMAGESAREFORMED WHATHEATEFFECTDOES SUNLIGHTHAVEON

, HOW LIGHTBEHAVES COLORS?
MAKINGLIGHTTRAVELAROUNDA CORNER DETERMININGTHE MECHANICALADVANTAGEOF
THE VANDEGRAAFFELECTROSTATICGENERATOR SIMPLEPULLEYSANDGEARS

WHICH BURNSFASTER? AIR PRESSURE'SEFFECTON ROLLINGFRICTION
DOESWEIGHTAFFECTSPEED

J-43



HOW DOES STREAMLININGAFFECTA CAR'SSPEED CAN LIGHTNINGBEPREVENTED?

DOWN A RAMP? TRACKINGALPHAPHASE=2
PINHOLECAMERA HOW DO HOT AIRBALLOONSRISE
HOW DOESTHE DIFFERENTEXPOSEDAREAOF DOES THEWEIGHTOF AN OBJECTAFFECTITS SPEED

WATERAFFECTHEATINGANDCOOLING? THROUGHA TUBE
ELECTRICITY WHICHTISSUEIS STRONGEST
BUOYANCY IS THE COEFFICIENTOF FRICTIONTHESAMEFOR
WHAT IS ELECTROMAGNETICRADIATION? DIFFERENTMATERIALS?
COLOR,WEIGHINGTHEODDS ATWHATTEMPERATUREDOES HYPERCOLOR
AIRCRAFTPROPELLERPERFORMANCE CHANGE?
SINKTHE CORKOF THEEFFECTOF AIRPRESSUREON DOES DISTANCEAND TYPEOF LIGHTBULBAFFECT

OBJECTSTHATFLOAT THE RESPONSEOF SOLARDETECTION?
WHICH LIQUIDIS THE MOST DENSE? SOLARCELLS
NOSECONES: DO THEYMAKEA DIFFERENCEIN THE HOW DOESTHE SOURCEOF HEATAFFECTTHE

ALTITUDEA ROCKETCAN ACHIEVE? CHANGE INTEMPERATUREOF A SOLID?
THEGREATM&M MELTDOWN WHATFACTORSINFLUENCEFRICTIONALFORCE

LASER& HOLOGRAPHY THE EFFECTSOF WEIGHT,LENGTHAND
THE STRENGTHOF EGG SHELLS DISPLACEMENTON THEPERIOD OFA PENDULUM
IS BOUNTYREALLYTHE QUICKERPICKERUPPER? THERMALCONDUCTIVITYOF METALS
WHY DON'T MOST BIRDSGET ELECTROCUTEDWHILE WHATMAKESA GOOD SHOCKABSORBER:A

RESTINGON POWERLINES? DEMONSTRATIONOF NEWTON'SFIRSTLAW
SURFACETENSION MEASURES REDUCINGFRICTION-WHICHLUBRICANTIS MOST
CANSPINNINGWATERMAKEA LENS? EFFECTIVE
ROCKETAERODYNAMICS DOES THE PERIODOF MOTIONOF A PENDULUM

WHICH PAPERTOWELABSORBSMOREWATER? DEPENDON WEIGHT,AMPLITUDE,OR LENGTH?
HOTSTUFF BIGHAIRYDEALH!
CLIMBINGTREEFROG ROCKETS:WEIGHTVS CONSTRUCTION
WHY DOES GUM STICKTO SHOESANDNOT TEETH? WHATKEEPSANAIRPLANEINTHE AIR?
M & M MELT WHICH DIRECTIONDOESTHE BATH-TUBVORTEXGO?
PHYSICSFROMTRAFFICACCIDENTREPORTS MAGNETISM
EXPERIMENTALLYDETERMININGTHE VELOCITYOF BENDINGLIGHT

SOUNDIN AIR THE USEOF THE COMBUSTIONAND EXPANSIONOF A
INVESTIGATIONOF THE EFFECTIVENESSOF GASTO SHOOT A BALL

AUTOMOTIVEFRICTIONREDUCERS FORCEON AN INCLINEDPLANE

HOWFASTDOES IT FLY? HOW HEAT TRAVELS
DOESSPINNINGWATERMAKEA LENS? EGG POWER

THE EFFECTSOF PRESSURE,DIAMETER,AND LENGTH CAN I DEMONSTRATETHETHEORYOF POLARIZED
ON WATERFLOWTHROUGH A HOSE LIGHT

THE RATEOF ACCELERATIONOF A FALLINGOBJECT DOES THE SPEEDOF A TRANSERSEWAVEVARYWITH
WHATISTHE VELOCITYOFA BBFROM A DAISYAIR A CHANGEIN FREQUENCY

RIFLE? THEMOST PRECISEWAYOF KEEPINGTIME
HEATCONSERVATION "ACOMPARISONOF THE ABSORBENCYOF DIAPERS"
SAILAND MOTOR BOATS SLIP-N-SLIDE
WHATHAPPENSWHEN EQUALPRESSUREIS PUTON SHAPE,DOES ITREALLYMATTER

BOTH SIDESOFA PNEUMATICCYLINDER? THEEFFECTOF FRICTIONON THE DISTANCE
THEEFFECTOF SOUNDINA VACUUM TRAVELED
HOWDOES TEMPERATUREAFFECTTHEVISCOSITYOF IMAGINGWITHA LENS

MOTOR OIL- (PHASETWO) DOES DENSITYAFFECTCENTRIFUGALFORCE?
HOWDO YOU DESIGNA TELESCOPEINORDERTO CANTUBULARMATERIALSBE FLUTED?

VIEWAN OBJECTINSPACE? LIFT,WHATIS IT?
WHATKIND OF CLOTHABSORBSDYEBEST? SOUNDANDVIBRATION
HOW IS MAGNETISMAFFECTEDBY DIFFERENT THEEFFECTSOF LUBRICANTSON STATICAND

ELECTRICCURRENTS? KINETICFRICTION
WHICH PAPERTOWELIS STRONGER DRYICE

THERUBBERBANDS INVESTIGATIONSOF A SIMPLEPENDULUM
WHICHCLOTH MATERIALHOLDSTHE BEST SOLARENERGY
LASERAND HOLOGRAPHYPHASEIS CANA SMALLFORCELIFTA HEAVYOBJECT?
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THE EFFECTOF TEMPERATUREON MODELROCKETRY THE STAGESOFA FROG
AIRIS MATTER DO SCENTINGAGENTSMAKEYOUR FLY
THE ENERGYLEVELSOF PHOTONSASRELATEDTO IRRESISTIBLE?

WAVELENGTH GRASSHOPPERSAND THEIRKIN
CAN GLASSACTASA MIRROR? WHICHCOLOR DOHUMMINGBIRDSPREFER
WHATCAUSESTHESUNSETTO BE RED? THE EFFECTOF LIGHTONA FEMALEDUCK'S
ENGINEERING-MINIATUREBASKETBALLCOURT REPRODUCTIVEORGANS
UP UPANDAWAY! PREDICTIONOF EYECOLORIN FRUITFLIES i
DOES SURFACEFRICTIONAFFECTAUTOMOBILETIRES INTERBREEDINGWHITE ANDGRAYZEBRARNCHEZ

SPEED ARECRICKETSCREATURESOF THE DARK?
DO DIFFERENTTRACKSURFACESAFFECTRUNNING 00 MICECHANGEWHEN FED DIFFERENTLY?

SPEED? "SERENDIPITY,HONEYBEESANDWAX"
i WHATCAUSESTHE SUNTO APPEARLARGERAT THE EFFECTSOF HABITATON ANIMALS

SUNSET ANIMALHABITAT
INVISIBLYVISIBLE-OPTO AND INFRAREDSENSORS HOW HORSESUSE THEIRTEETHTO EAT
CHANGINGMECHANICALENERGYTO HEAT THE EFFECTOFDIET ON PREGNANCY,BIRTHWEIGHT,
MUTUALINDUCTANCETO THE TUNE OF 100,000VOLTS AND INFANTMORTALITYINMICE
THE AMOUNTOF SOUNDPRODUCEDBYDIFFERENT DETERMINGAGEOF SALMONBY SCALES

INSTRUMENTS GORILLATO HUMAN-HANDS
THE GRAVITATIONALINTERACTIONBETWEEN THE STUDYOF HAMSTERS

COMETARYANDPLANETARYBODIES CANHAMSTERSMEMORIZEWITHOUTSIGHT?
HOW DOWE GET ELECTRICITYFROM SOLARCELLS? A COMPARISONOF SELECTEDLEARNINGABILITIESIN
SIMULATIONOF FRACTALGROWTH USINGTHE COLDANDWARM-BLOODEDANIMALS

DIFFUSIONLIMITEDAGGREGATIONPROCESS MICEANDTHEIREYESIGHT
SCANNING FORCEMICROSCOPE- DESIGNAND CRICKETSCHOOSING OPTIMUM HABITATS

OPERATION INHERITANCEOF EARPOSTURE,FUR TEXTURE,AND
CHARACTERISTICSOF HEAT COLOROF THE RABBIT
WASJOHN MCGRAWRIGHT?DOESTEMPERATURE METAMORPHOSIS

AFFECTTHEHEIGHT BASEBALLSBOUNCE? HOW DOES TEMPERATUREAFFECTAQUARIUMFISH?
WHATMAKESA BIKEGO FASTER-MORE OR LESS CANA RABBITBETRAINED?

FRICTION SEASHOREPARADE
WHATFACTORSAFFECTTHE SPEEDOF THE SWING HOW FASTARESNAILS?

OFA PENDULUM HOW CATSCOMMUNICATE
WHY COPPERIS THE BESTCONDUCTOR PLANKTONAN ALTERNATEFOOD SOURCE

WHICH WILLINSULATEBETTER,COTTON OR DOMINANTCHOCLATEGENES
CARDBOARD? CALCIUMDEPOSITS-CANTHEY BEDISSOLVED?

WHATKINDOF PACKAGINGKEEPSFOODCOLD BEST? WHATAREACTIVITIESOF SPIDERS?
ROTATIONOF POLARIZEDLIGHT-PHASE4 EATINGHABITSOF A HAMSTER

DO ELECTROMAGNETICFIELDSSURROUNDHOME CANFISH SEECOLOR?

APPLIANCESAND/OR HIGHVOLTAGELINES? WHICHBIRDSCOME FIRST?- MIGRATORYPATTERNS
OF BIRDS "

ZOOLOGY : ALLCREATURESHOTANDCOLD
WHAT COLORDOES A CANARYLIKETO BATHEIN

THE OPTIMUM HABITATFORANEIDESHARDII MOST?
YUCK_WHAT'STHAT?STUDYOF OWL CASINGS ENZYMEACTION
IS THEREAN ICY FOUNTAINOFYOUTH?:AN DISSECTIONOFA COW'S HEART

EXPERIMENTATIONIN CRYONICS SERENDIPITYHONEYBEESANDWAX PHASETWO
BALANCINGTHE SCALES BALANCINGTHE SCALESPARTII
TURTLES WHATAFFECTSDO EXTREMETEMPERATURESHAVE
TWO'SCOMPANY-THREE'SA CROWD ON A FIELDCRICKETSACTIVITY

THE EFFECTOF HEATON EYES CATS:ARETHEYLEFTOR RIGHTPAWED
HOW DO CATSSEE INTHE DARK CANDOGS BETRAINEDTO IDENTIFYCOLOR?
HUMAN HEREDITYOF EYECOLOR GENETICS: COATCOLOR ANDSEX
CAN PILLBUGSHELPSOLVECRIMES? WHATIS THE EFFECTOF NOISEON HORSES?
DO MICEGAINWEIGHTWHEN EATINGSUGAR? RAMHORNSNAILS
GENETICSIN DOG BREEDING:YOUCANHAVEITYOUR WHATI LEARNEDABOUTTHE DIETOF RAPTORBIRDS

WAY FROM THEIRCASTINGS
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AREIDENTICALTWINS IDENTICAL? DROSOPHILAPBEUDOOBSCURA:CHANGEIN
AREYOU WHATYOU EAT?THE ROlE OF RNAINTHE ENVIRONMENT= CHANGEIN LIFECYCLE

TRANSFEROF MEMORY HOW TIGERBARBREACTTO OTHERFISH
WHATTYPEOF SOIL DO EARTHWORMSPREFER?
WHATMAKESA 8ALaIdglANDERGAINTHEMOST

WEIGHT?

WOLVES,BEAVERS,AND RACOONS
WHATKINDSOF WATERDO DOGS LIKEBEST?

A MOUSEAND COLORPREFERENCE
THE RELATIONSHIPBETWEENEYEAND HNR COLOR
BREEDINGFINCHESIN A DOMESTICENVIRONMENT
SHARKEGGS
CAN MICELEARN?

COLORPREFERENCEANDHANDEDNESSIN A CAT
THE STARFISH
HOW SMELLAFFECTSTASTE
HERE'SWHATCIG SMOKEDIDTO THESE

WORMS.WHATDO YOU THINKCOULD DOTO
YOUR LUNG

DOES CATNIPAFFECTCATSTHE WAYALCOHOL
AFFECTSHUMANS?

THE SENSEWITH THE MOSTSENSE
UNDERNUTRITIONAND THEDEVELOPINGBRAIN
DUCKTALES
CANINEPLAQUEANDPERIODONTITIS- THECAUSES

ANDEFFECTS
WHATINGREDIENTIN DIETCOKEKILLSMEAl.WORMS

LIVINGWITH A PSEUDOCOCCUSADONIDUM(LONG-
TAILEDBUGS)

DO TIGERBARBFISHPREFERCARNIVOROUSOR
HERBIVOROUSFOOD

FOODSWHICH PRODUCETHEHIGHESTLEVELSOF
ENERGYIN GERBILS

AREFINGERPRINTSGENETICALLYDETERMINED?
EXPERIMENTSWITH MICEDIETS
BONYBONZ
QUEENREARING
CRYOGENICSAND INSECTS

WILLTHE IMMUNE SYSTEMOF A MONKEYALLOWA
WHITE CELLTO GROW?

THE ROLEOF OLFACTIONINFOOD CHOICE BYA
HAMSTER

IF GIVENA FREECHOICE,WHICH LIQUIDSDO MICE
PREFER?

THE ULTRA.VIOLETSPECTRUMIN GAMEANIMALS
SPERMMOTILITYIN ANIMALS

CANA CRICKETASSOCIATELIGHTWITH FOOD?
HOW MANY POUNDSCANA STEERGAININA WEEK
SUMMERFEEDINGHABITSOFTHE GREATHORNED

OWL,JEMEZ MOUNTAINS
DIGESTIVESYSTEMS:WHY DON'T DIFFERENTANIMALS

EATTHE SAMEKINDOF FOOD?"
DO GERBILSCHOOSE THEIRFOOD ON THE BASISOF

COLOR?

THE MUTATIONOF FRUIT FLIESWITH GAMMA
RADIATION
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OUTLINE OF ENGINEERING METHOD
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OUTLINE OF THE ENGINEERING METHOD

Prepared for Science Fair Participants
by

David Meniouccl
Sandla National Laboratories

844-3077(w) e42-6330(h)

Background information about science and engineering

Before the engineering methodology can be fully appreciated, it
is important to understand the differences between scientists and
engineers. There are two characteristic differences: a) the
process of science focuses on research while engineering focuses
on designs 2) the end product of science is knowledge about the
world, while engineering produces a physical product.

Scientists direct their efforts toward improving mankind's
understanding of nature by searching for explanations,
classifications, and models to predict natural phenomena. This
process of searching is called research, and the techniques
employed are referred to as the scientific method. Thus, the end
product of the scientist's efforts is knowledge, sometimes
without regard to its immediate application in the world.

In contrast, the end product for an engineer is a physical
device, design for a device, or process or procedure. The
process used in creating these end products is called design, and
the techniques employed are called the engineering method. Some
of the engineer's concerns in applying this method include
economic feasibility, safety, manufacturabillty, public reactions
to the design, and effectiveness of the device or process in
solving a problem.

The Engineering Method:

There are five basic steps in the engineering method. These
include 1) problem definition and engineering goal 2) approach,
3) analysis, 4) evaluation, and 5) presentation of results.

Each of these steps is outlined below:

problem definition and enoineerino aoal: The basic objective of
this step is to clearly identlfy and describe the engineering
problem. Details are provided to show that the problem is real
and that a solution is needed. The limitations of the problem
and the solution are outlined, and some suggestions may be put
forth as to what may be acceptable solutions. The final outcome
of this step is a problem statement. The engineering goal
follows directly from the problem definition and is stated
clearly in this section.
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_: In this step the engineer documents the plan for
achieving the engineering goal. This begins with a literature
review about the problem and a discussion of the findings. This
will include a presentation of previous work to Solve the problem
including an explanation of why these efforts failed and how much
of the information can be applied to the problem. Related
information will also be discussed including new technological
developments or scientific innovations that may now be applied to
solving the problem. This is followed by a discussion of the
additional information needed to solve the problem and how this
information will be obtained. The level of accuracy of
experimental data is also described. Any simplifying assumptions
should also be listed, especially those made to substitute for
missing information.

The steps that will be used to solve the problem are then
outlined in as much detail as possible. Usually the effort is
separated into smaller sub-efforts, each of which has a specific
objective and interrelates with the other sub-efforts to
accomplish the goal. Each is described in sufficient detail to
allow the plan to be easily understood by a reviewer. In
general, the initial steps in the process can be seen more
clearly than those that occur later, and this is reflected in the
level of detail in the descriptions. In some cases, the course
of the effort will rest on the decisions that will be made at a

later time. In these cases, the plan centers on how the
decisions will be made. The plan usually concludes with a
timetable that shows the expected level of effort on each of the
sub-efforts and includes expected expenditures. The purpose of
this is to insure that the goal can be achieved in the required
time-frame and within an acceptable budget.

_LI.v/_L_: The basic objective of this step is to begin executing
the plan outlined in the approach. Analysis comprises three
components, including data and information gathering, design, and
checking results.

Data and information gathering is the process of accumulating all
of the necessary information needed to solve the engineering
problem. This often includes testing and measurements of
components, or systems in order to understand their operational
limitations and constraints. Other information may include the
advice of experts, copies of mathematical or physical models, and
related literature or other documents. At this stage the
engineer begins testing and measuring the effectiveness of the
basic concepts of the object or process that is the goal of the
effort. This testing can be done with physical, mathematical, or
computer models. Testing and measuring continue until enough
data exists to begin drawing conclusions about the details of the
engineering solution.

At this point the engineering design begins. Design involves
considering all of the data gathered to this point and using them
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to construct specific engineering solutions. These solutions may
be a physical device, a design for a product, or a description of
a process, all of which are often referred to as the design
product. Even though a number of design products may be
conceptualized at this time, none is rejected. The selection of
the final design will occur in the evaluation step.

The purpose of checking results is to insure that no fundamental
errors were made in the process of gathering information or
formulating the design product. The objective is to assure that
all of the information used in the developing the candidate

engineering solutions is accurate and that the loglc used in the
design is sound.

Evaluation: In the evaluation step the engineer considers the
merits of each of the proposed design products with respect to
the engineering goal. The design that most effectively meets the
goal is selected. In most cases, cost effectiveness is a primary
concern. However, performance and/or schedule may be alternative
considerations. Where cost effectiveness is the primary concern,
the engineer considers the one-time costs of construction, the
recurring costs of maintenance, and the effectiveness of the
design to solve the engineering problem. Often the least
expensive design is rejected because it is less effective in
solving the engineering problem than a more expensive design.
Frequently, the engineer develops various measures of merit to
apply in weighing the alternatives. This helps eliminate human
emotion from biasing the decision. In some cases a prototype
device is built to demonstrate the viability of the design. As a
final step in the process, the selected design should be compared i

with the original design goal to insure that it meets the main
objectives.

presentation of results: This is the final step in the process;
here the engineer presents the final design product. This
presentation should clearly document the entire engineering
process and should contain all of the details about the final
design. It is common that this be done in a final report.
However, often the presentation is made verbally to the
interested parties. Any recommendations for further work are
also documented at this time. These recommendations frequently
center on refinements that could be applied to the final design.
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EXAMPLE OF HOW TO APPLY THE
ENGINEERING METHOD

Pro_l_ definition and engineering goal: Suppose the problem is
"Steel bridges located in marine environments have high corrosion
rates that adversely affect maintenance costs and safety." An
associated engineering goal might be "to identify an inexpensive
metal coating for use in retarding corrosion of bridge materials
in marine environments."

Approach: The basic approach to this problem is be to identify
various types of metal coatings, test them on steel in humid
environments, and select the best coating to be applied to
bridges.

Analysis: This step begins with a library literature search about
metal coating materials and any other type of coating materials
that can be applied to steel. Based on the results of the
search, some sample material will be acquired for testing. The
testing may involve the application of the sample coatings to
steel and subjecting the steel to a humid, salty environment
(this may be simulated with salt water). The results will be
noted. After all of the materials have been tested, all of the
test results will be carefully checked to insure accuracy. Often
this will involve another person to review the analysis.

Evaluation: In this step, the test results are reviewed and the
best performing materials are selected for further evaluation
regarding the cost of the materials, their market availability,
durability, ease of application, and maintenance. In this case,
the goal is for the most cost-effective solution. So the coating
that gives the best protection for the lowest installation 3nd
maintenance costs is selected. To insure that this coating is an
appropriate choice, further analysis may be needed. The engineer
returns to the analysis step and applies the selected coating to
a real (or model) bridge. The results are then evaluated and a
final conclusion is drawn.

Presentation of results: The final results are presented in a
report that documents, in detail, each of the steps the engineer
used in the process of selecting a coating. A poster or oral
presentation will contain highlights of the process along with
the final conclusion, but will contain much less detail than the
report.
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GETTING STARTED

Before you begin, please note that research refers to library research and information

gathering. £xperimentation refers to work done in the field or laboratory after forming a

hypothesis.

A) Pick Your Topic. Get an idea of what you want to F) ¢_onsult Your Adult Svonsor. You are required to
study. Ideas might come from hobbies or problems discuss your Research Plan with your Adult Sponsor
you see that need solutions. Limit your topic, as and get his/her signature of approval. Your
you have little time and resources. You may want Sponsor should review your Research Plan tad use
to study only one or two specific events. (See page the Checklist on page 13 to determine if you need
9 for resources.) any additional forms and/or SRC approval.

B) Research Your Tovic. Go to the library and read
everything you can on your topic. Observe related G) Conduct Your Exneriments. Give careful thought
events. Gather existing information on your topic, to designing your experiments. As you conduct
Look for unexplained or unexpected results. At the your research and experiment, keep detailed notes
same time, talk to professionals in the field, write to of each and every experiment, measurement, and
companies for information, and obtain or observation. Do not rely on your memory.
construct needed equipment. Remember to change only one variable at a time

when experimenting, and make sure to include
C) Organize and Theorize. Organize everything you control experiments in which none of the variables

have learned about your topic. At this point you are changed. Make sure you include sufficient
sbould narrow down your hypothesis by focusing on numbers of test subjects in both control and
a particular idea. Your library research should help experimental groups.
you.

D) Make a Timetable.As you narrowyourideas,

remember tochoosea topicthatnotonlyinterests H) _xamineYourResults.When you completeyour
you, but can be done in the amount of time you experiments, examine and organize your findings.
have. Get out a calendar to mark important dates. Did your experiments give you the expected results'?.
Make sure to leave a week to fill out the necessary Why or why not? Was your experiment performed
forms tad to review your Research Plan with your with the exact same steps each time? Are there

Sponsor. Some projects need approval from a other causes that you had not considered or
Scientific Review Committee (SRC) before they are observed? Were there errors in your observations?
started, so be sure to allow time for that process. Remember that understanding errors and reporting
Give yourself plenty of time to experiment and that a suspected variable did not change the results
collect data -- even simple experiments do not can be valuable information.
always go as you might expect the first time, or
even the second time. After you have finished your
experiments, you will probably need a few weeks to
write a paper and put together an exhibit. I) Oraw Conclusions. Which variables are important?

Did you collect enough data? Do you need to do

E) Plan Out Your Research. Once you have a feasible more experimenting? Keep an open mind -- never
project idea, you should write out a research plan. alter results to fit a theory. Remember, if your
This plan should explain how you will db your results do not support your original hypothesis, you
experiment and exactly what it will involve. Any still have accomplished successful scientific
student participating In the ISEF is required to research. An experiment is done to prove or
complete the Research Plan And Approval Form. disprove a hypothesis.

44th ISEF Rules - page 4
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LIIHIJl I III . I II I IIIIII

Eligibility Science Research &
Each ISEF affiliated fair maysend up to two the Scientific Method
Finalists and one team project to the ISEF. Any

student in grades 9-12 or equivalent is eligible, none Science research tries to solve a problem or answer a
of whom has reached age 2l on or before May I question about people and the world in which we live.
preceding the ISEF, When choosing your topic, give careful thought to how

your research might enhance the world and its

Requirements inhabitants.

1) Everystudentmustcomplete ResearchPlan (IA) Good scientists, both young and old, use the scientific
and ApprovalForm (IB). method to studywhat they see in the world for cause

andeffect. By following the six stages listed below,
2) Certainprojectsrequireadditionalforms. youcan producea superiorscientific experiment:

Experimentsthat involve human subjects,

nonhtunanvertebrateanimals, pathogenic 1) Becurious,identify,or originate/def'meaproblem.
agents, controlled substances, recombinant

DNA, or human/animal tissue require approval 2) Reviewpublishedmaterialsrelatedto your problem.
from an Institutional Review Board ORB) or

Scientific Review Committee (SRC) before 3) Evaluate possible solutions and make your
experimentation begins. (see Checklist p. 11) educated guess (hypothesis).

3) Each student must submit a (maximum) 250- 4) Challenge and test your hypothesis through
word abstract. (See p. 8.) experimentation and analysis.

4) Each student must display a project notebook,
anda research paper is strongly recommended. 5) Evaluate the results of your experiment and reach
(See p. 8) conclusions based on your data.

5) All signed forms, certifications, and permits 6) Prepare your report and exhibit.
must be available for review at each fair a
student enters. We recommend these be kept in
a notebook or folder.

_*__

Limitations Additional Sources for Doing
1) Eachstudent may enteronly one project. Science Projects
2) Students mayonly use research completed since [[[_.J,_[

the last ISEF, although limited reference can be
made to previous years' work. However, 1001 Ideas for Science Projects
studentswill be judgedon theq_rrentyear's By MarionA. Brisk, Ph.D.
workon!v. Any continuingresearchmust PrenticeHall 1992
documentsubstantialexpansionof experimenta-
tion. Documentationmust includeany previous The Complete Handbook of Science Fair Projects
abstzactsand researchreports, as well aspermits By JulianneBlair Bochinski
andforms that were approvedby an SRC. Wiley ScienceEditions, 1991
Attach signed copies tothe currentyear's
research plan and forms. Students and Research: Practical Strategies for

Science Classrooms and Competitions
3) TeamProjects mayhave a maximumof three By JuliaCochran, RonGiese, and Dick Rezba

persons (see page 6).

4) ISEF exhibits must adhereto ISEF safety and
size requirements(see p. 5).

5) Studentsmay compete in only one ISEF ********
affiliated fair, except when proceedingon to a
state fairaffiliatedwith the ISEF.

Ill I I Illll

45thISEFRules-4
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Display and Safety Regulations

U_acceptab!e for Display Acceptablefor Display& Operation
WithR_tfictio!_

1) living organisms 1) Class II lasers:
(e.g., plants, animals,microbes) a) mustbe student-operated

b) postedsign mustread
2) dried plant materials "Laserradiation:Do Not Stare IntoBeam"

c) musthaveprotectivehousingthatpreventsaccess
3) taxidermy specimensor parts to beam

d) mustbe disconnectedwhen notoperating
4) preservedvertebrateor invertebrateanimals

(includes embryos) 2) Largevacuumtubes or dangerousray-generating
devices mustbe shieldedproperly.

5) soil or waste samples
3) Pressurizedtanks thatcontainednoncombustibles

6) chemicals includingwater maybeallowable if secured.

7) human/animalparts(Exceptions: teeth,hair, 4) Anyapparatusproducingtemperaturesthatwill cause
nails, dried animalbones, histological sections, physicalburnsmust be adequatelyinsulated.
and wet mounttissueslides)

5) High-voltageequipmentmustbe shieldedwith a
8) human or animal food groundedmetalbox or cage to preventaccidentalcontact.

9) sharp items (i.e., syringes,needles, pipettes) 6) High-voltagewiring, switches, and metal partsmusthave
adequateinsulationand overloadsafetyfactors,and mustbe

10) poisons, drugs, controlledsubstances inaccessibleto others.

11) dryice or other sublimatingsolids 7) Electriccircuitsfor 110-voltAC must havea nine-foot
(rain.)cord. The cordmust havesufficientload-carrying

12) flames or highly flammabledisplaymaterials capacityandbe approvedby UnderwritersLaboratories.

13) tanksthat have containedcombustibleliquidsor 8) Electricalconnectionsin l lO-voltcircuits mustbe soldered
gases,UNLESS purgedwith carbondioxide or madewith approvedconnectors. Connectingwires must

be insulated.
14) batterieswith open top cells

g) Barewire andexposed knife switches maybe usedonly in
15) awards,medals, businesscards,flags,etc. circuitsof 12 volts or less; otherwise, standardenclosed

switches arerequired.
16) photographs or othervisual presentations

depicting vertebrateanimals in other-than-
normalconditions (i.e., surgicaltechniques,
dissection, x'lecropsiesor other labtechniques)

pt I in I I ill I I _. III I IAcce able for_Disnlay Only Size
(cannot be operated) projectspace limitations:

76 cm (30 in) deep
1) Projectswith unshieldedbelts, pulLeys,chains, 122 cm (48 in) wide

and moving partswith tensionor pinchpoints 274 cm (108 in) high

2) Class III and IV lasers Tables are 76 cm high.
I I I I II

45thISEFRules- S
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ISEF Category Descriptions Team Projects

Team Projects compete against each other in a
1) Behavioral and Social Sciences multidisctplinary 14th Category. An ISEF affiliated

HumanandAnimal Behavior,Social and Community fairhas the option of sending a team project in addition
Relationships to two individualprojects. Team Projects arenot

requiredbut areencouraged.
2) Bioch,'mistry

Chemistry of life processes Teams may have up to three members. Teams planning
to participate in the ISEF must adhere to ISEF require-

3) Botany ments of no more than three members. _Q.T._: Teams
may not have more than three members at a local fair

Study of plant life and then eliminate members to qualify for the ISEF.

4) Chemistry Each team should appoint a team leader to coordinate
Study of the nature and composition of matter and the work and actas spokesperson. However, each
lawsgoverning it member of the teamshould be able to serve as spokes-

person, be fully involved with the project, and be
5) Computer Science familiarwith all aspects of the project.

Studyand developmentof computersoftwareand
hardwareand associatedlogical devices The final workshould reflect the coordinatedefforts of

all team membersandwill be evaluatedusing the same
6) Earth and Space Sciences rules andsimilarjudging criteria as the other 13

Geology, Mineralogy, Physiography, Oceanography, categories (see below). The team jointly submits one
M_teorology, Climatology, Astronomy abstractandone research planthatoutlines each

person's tasks.
7) Engineering

Technology; projects that directly apply scientific ********

principles to manufacturingand pracliealuses Judging

8) Environmental S¢len:es Inparticular,judges evaluate 1) how well a student
Study of pollution (air, wa'.zr,and land)sources and followed the scientific method; 2) detail and accuracy
their control; Ecology of researchnotebook; and 3) if tools/equipmentwere

9) Mathematics usedin the best possible way.
Developmentof formal logical systems or various Overall,judges look for well thought-out research.
numericalandalgebraiccomputations,andthe They look at how significantyourproject is in its field,
applicationof these principles as well ashow thorough you were. Did you leave

somethingout? Did you start with four experiments
I0) Medicine and Health andfinish only three?

Studyof diseases andhealth of humansand animals
J'udgesapplaudthose studentswho can speak freelyand

11) Microbiology ' confidentlyabout their research, They arenot inter-
Biology of microorganisms ested in memorizedspeeches -. they simply want to

TALKwith you about your research to see if you have

12) Physics a good grasp of your project from start to f'mish.
Theories, principles, and laws governing energy and Besides asking the obvious questions, judges often ask
the effect of energy on matter questions outside the normal scope to test your insight

into your research such as "What didn't you do?" and
13) Zoology "What would be your next step?"

Study of animals
Individual Team

14) Team Projects
All disciplines Creative Ability 30 25

Scientific Thought & 30 25
Engineering Goals

Thoroughness 15 12
Skill 15 12
Clarity 10 I0
Teamwork -- 16

45thISEFRules- 6
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Getting Started expected results': Why or why not',) Was your experiment
performed with the exact same steps each time? Are there other

Ai Pick Your Topic. Get an idea of what you want causes that you had not considered or obse_'ed? Were there
to study. Ideas might come from hobbies or problems errors in your observations? Remember that understanding
yott see that need solutions. Due m limited time and errors and reporting that a suspected variable did not change the
resources, you may want to study only one or two results can be valuable information, If possible, statistically

specific events, analyze your data.
i

B) Rese_arch Your Tqple. Go to the Itbrary and 1) Draw Conclusions. Which variables are important? Did
read everything you can on your topic. Observe you collect enough data? Do you need to conduct more experi-
related events. Gather existing information on your mcntation': Keep an open mind -- never alter results to fit a
topic, Look for unexplained or unexpected results, theory, If your results do not support your original hypothesis,
Also, talk to professionals in the field, write to you still have accomplished successful scientific research. An
companies for specific information, and obtain or experiment is done to prove or disprove a hypothesis,
construct needed equipment. , ..........................

C) Organize andTheorize. Organize ever3'thing Helpful Hints
you have learned about your topic. At this point you

should narrow down your hypothesis by focusing on a A Good Title
particular idea. Your library research should help you.

Your title is an extremely important attention-grabber.

D) Make a Timetable. Choose a topic that not only A good title should simply and accurately present your
interests you, but can be done in the amount of time research. The title should make the casual observer want to
you have. Use a calendar to identify important dates, know more.
Leave time to fill out the forms and to review the

Research Plan with your Sponsor, Certain projects Take Photographs
require more time because they need prior Scientific Many projects involve elements that may not be safely
Review Conunittee (SRC) approval. Allow plenty of exhibited at the fair, but are an important part of the
time to experiment ,and collect data--even simple project. You might want to take photographs of important
experiments do not always go as you might expect the parts/phases of your experiment to use in your display.
first time, or even the second time. Also leave time Photographs or other visual images of human test subjects
to write a paper and put together an exhibit, must have informed consent.

E) Plan Your Experiment. Once you have a
feasible project idea, write a research plan. This plan Be Organized
should explain how you will do your experiment and Make sure your display is logically presented and easy to
exactly what it will involve. All students partleipat- read. A quick glance should permit anyone (particularly
ing in the ISEF and affiliated fairs are required to the judges) to locate quickly the title, experiment, results,
complete Research Plan (IA). and conclusions. When you arrange your display, imagine

you are seeing it for the first time.
F) Consu!t Your Adult Sponsor. You are required
to discuss your research plan with an Adult Sponsor
and obtain a signature of approval. In reviewing Eye-Catching
Research Plan (IA), your Sponsor should determine if Make your display stand out. Use neat, colorful headings,
additional forms and/or IRB/SRC approval is needed, charts, and graphs to present your project. Home-built

equipment, construction paper, and colored markers are
G) .C.gnduet Your Exoeriments. Give careful excellent for project displays. Pay special attention to the
thought to experimental design. During experimenta- labeling of graphs, charts, diagrams, and tables. Each item
tion, keep detailed notes of each and every experi- must have a descriptive title. Anyone should be able to
ment, measurement, and observation. Do not rely on understand the visuals without further explanation.
your memory. Remember to change only one

variable at a time when experimenting, and make sure Correctly Presented
to include control experiments in which none of the & Well Constructed
variables are changed. Make sure you include

Be sure to adhere to the size limitations and safety rules
sufficient numbers of test subjects in both control and

when displaying your project. Display all required forms
experimental groups. A group must have five or

for your project. Make sure your display is sturdy, as itmore subjects to be statistically valid,
will need to hold up for quite a while. Do not hesitate to

H) ,.Examine Your Results. When you complete ask for advice from adults if you need it. (Remind your
your experiments, examine and organize your Sponsor to check the display rules.)
findings. Did your experiments give you the

Nil II

45th ISEF Rules - 7

J.,61



A top-notch science project Includes four elements: 4) VISUAL DISPLAY
You wantto attractand inform, Make it easy for

1) PROJECTNOTEBOOK interestedspectatorsandjudges to assess yourstudy
A projectnotebookis your mosttreasuredpieceof work. andthe resultsyou haveobtained.Makethemostof
A_curateanddetailednotesmakea logicalandwinningproject, yourspaceusingclearandconcisedisplays.Make
Goodnotesshowconsistencyandthoroughnesstothejudges, headingsstandout, anddrawgraphsanddiagrams
and help whenwriting a paper, clearlyand label them correctly. You would be

surprised how often visuals are mislabeled, so pay
2) ABSTRACT careful attention.
After finishingresearchandexperimentation,you arerequired
to writea (maximum)250-wordabstract.An abstractshould ..... ........

includethepurposeof theexperimentandtheproceduresused, Scientific Review Committee (SRC)
aswellasthedataandconclusions.It alsomayincludeany
possible researchapplications. A Scientific Review Committee (SRC)

examines projects for the following:
3) RESEARCH PAPER 1) Evidenceof librarysearch
A researchpapershould be displayedalong witha project 2) Type andamountof supervision
notebook,andanynecessaryformsor relevantwrittenmateri- 3) Useof acceptedresearchtechniques
als, A researchpaper helps organizedataas well as thoughts. 4) Completedforms andsignatures
A goodreportincludeseightsections.Mostsectionsshouldbe 5) Humanetreatmentof animals
short,exceptforthediscussion. 6) Compliancewith rolesandlawsgoverninghunum

andanimalresearch
a) Title Page. Centertheprojecttitle, andputyourname, 7) Appropriateuseof recombinantDNA, patho-
address,school,andgradeatthebottomright, genieorganisms,andcontrolledsubstances

b) Table of Contents. Number each section when finished, The SRC follows a three-step process:

c) Introduction. The introductionsets the scene for your I) Beforeexperimentation,the SRC reviews and
report. Theintroductionincludesyourhypothesis,andexplain approvesexperimentalproceduresforprojects
whatpromptedyourresearchandwhatyouhopedto achieve, involvinghumansubjects,nonhumanvertebrates,

pathogenicagents,controlledsubstances,recombi-
d) The Experiment. Describe in detail themethodologyused nant DNA, and human/animaltissue to makesure
to deriveyourdataandobservations. Your reportshouldbe they comply with theRules and any pertinentlaws.
detailedenoughsothatsomeonewouldbeabletorepeatthe
experimentjustby readingthepaper, Includedetailed 2) Afterexperimentationandbeforetheregional
photographsordrawingsof self-designedequipment, fair,theSRCreviewsandapprovesthosesame

projectsto makesurethe studentfollowed the
e) Discussion. The discussion is themeatof your approvedresearchplanandthe Rules.
paper.Theresultsandconclusions shouldflow
smoothly and logically fromyour data. Be 3) After experimentationand before the regional
thorough. Take readersthroughyourtrainof thought,letting fair, theSRCalso reviewsall remainingprojectsto
themknowexactlywhat youdid. Compareyourresultswith make surethestudentfollowedtheRules.

theoreticalvalues,publisheddata,commonlyheldbeliefs, Institutional Review Board (IRB)
and/orexpectedresults.Alsoincludea discussionofpossible
errors. Howdid thedatavarybetweenrepeatedobservationsof An InstitutionalReviewBoard(IRB) reviewsall
similar events? How were your results affectedby uncontrolled projectsinvolving humansubjects. They review the
events? Whatwould you do differently if you repeatedthis researchplan and any surveys or questionnaires
project? Whatotherexperiments should be conducted? used, anddetermine theriskto the human subjects,

payingspecial attentionto risk assesment (physical
f) Conclusion. Briefly summarizeyour results. Be and physiological). All humanstudies must comply
specific, do not generalize. Never introduceanythingin the with federalregulations. Any subjectsunder 18
conclusionthathas not already been discussed, must have consent from a parent/guardianto

participatein the study. Parentshave the rightto
g) Acknowledgments. You should alwayscredit in deny participation,includingstudies using surveys.
your paperthose who assistedyou, includingpeople,
businesses, and institutions, as well as financial supportand Studentsmay not administermedicationsto human
donatedmaterials, subjects. Inaddition, studentsmayonly observe

and collect datafor new proceduresand medications
h) References, Your reference list should include any whenhuman patients are involved.
material that is not your own (i.e., books, journal articles). See
anappropriatereferenceinyourdiscipline. .......... _

45thISEFRules-8
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I I I 11 iiiii I I IIIIIii -- I I ii1111 II i i I IIIII II i

Student'sName .... - .__ _ -

School .......

Affiliated FairName........ Fair_ # ....... - ................. _ -

Title of Project ........ --___ • ,...... - .............................. - .... 7

lsthis a continuationfroma previousyear? [] Yes [] No Proposedstartinlldateof experimentation: / / !

Wherewill you completeyourlabwork,'? [] Home O School Cl ResearchlnlltitutionO Field

Nameand Addressof worksite:

!

ilzmmm _ ii ii f I i iii i " . •

Tl_eseareas of study require approval from a Scientific Review Committee (SRC)
betbre you begin experimentation. Checkoff any items that apply:
[] VertebrateAnimals(Seepage25 andcompletetheappropriateforms.)
[] PathogenicAgents (See page31 andcompletethe appropriateforms.)
[] ControlledSubstances (See page 33 and complete the appropriateforms.)
[] Recombinant DNA (See page 35 and complete the appropriate forms.)
D Human/AnimalTissue (See page 37 and completethe appropriateforms.)

Studies Involving Human Subjects require approval from an Institutional Review
Board (IRB) before experimentation begins.

[] Human Subjects (See page 2.! andc0mplete the appropriateforms.)

Please type here or attach a separate computerprintout.

I) What is the problem orquestion you intend to investigate?

2)l)cscribeindetailthemethodorproceduresyouintendtouse.

3) Bibliography. List at least three major sources (i,e,, science journal articles, books) fromyour libraryresearch. If you plan
to use animals, give an additional animal care reference.

45th ISEFRules. 9

j.63



AdultSpot_or'sSignature Dale
f

....................................................... _ , I ..................... ii III I II II I

2A) Requiredonlyfor thoseprojectsthat needprior 2B) Requiredfor researchconductedat lummer
approval(i,e., seecheckJlxthnxon reverseside), Institute! whenan SRC is notavailable.

_l chided My signature [ __ i/h ISEF Rules and

besinsexperimentation
_diatcd Fair Date IIo ,,ato
SRCChairperson'sSignature SRCChairperton'sSignature

3) Requiredfor all projects.
" lllllIII I I II III[ I I III / IIII I JillIIIIIIIIII I [llllI I II III I llllI [ IIII[IIII[[I I III

Student Approval

I understandthe risksand possible dangers to me of the proposedresearchplan I will adhere to all ISEF Rules
when conducting this research.

Student'sSiiplature Date.
. " ..... _ IIIll IIII II Ill ] II

4) Required for all project_.
Ill I Ill ] ........ Illl ] Illll - " IIlll I I I Illll I -, II I J. Jill] [

Parent/Guardian Approval

I have readand understand the risks and possible dangersinvolved m the Stxmsor-approvedresearch plan I consent to my child
participating in this research.

Parent/GuardianSignature Date
I I II Ill IlllI I I ] Illl I [ I J I[ Illllll . ---- ...... Ill

5) Required for allprojects.
IlU I I I [!l!l I[ I llll Illll I I I I llllllllllll I II I I

SRC Approval Before Competition at Regional Fair

I certify tiffsproject adheres m the approvedresearchplan and complies with ISEF Rules.

RegionalSRCChairperson'sSignature DateSigned

StateSRCChairperson'sSignature *DaleApproved

"if'theregional'stalefairdoesnotreturnaslimedcop?,,ofthi.qform1othe
studen,,theSRCChairshouldre-signtheformandprovidethedatethe
researchplanwu originallyapproved,Thiseliminatesbackdatin8

I I IIII III IIIII IIIII II /. I II II I IIIII i iii ii
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Checklist for Adult Sponso¢

i_ _ 1have reviewed md signed the Research Plan (IA)/Approval Form (IB)

2_ [] The studet_,tand a parent/guardian have signed the Approval Form (IB)

3) El This project involves the following areaIis) and requires prior approval:

[] Human Subjects 1,1 Controlled Substances
[] Nonhuman Vertebrate Animals r'! Recombinant DNA

[] Pathogenic Agents D Human or Animal Tissue

Section 1: Human Subjects
If a project involves human subjects, the student must have approval from an Institutional
Review Board (IRB) before experimentation is started. (See pp. 2i-23.)

Section 2: Nonhuman Vertebrate Animals, Pathogenic Agents, Controlled Substances,
Recombinant DNA, Human/Animal Tissue

If a project involves nonhuman vertebrate animals, pathogenic agents, controlled substances,
recombinant DNA, or human/animal tissue, the student must have approval from a Scientific
Review Committee (SRC) before experimentationis started. (See p 25-37.)

Section 3: Areas that require review but do not require prior approval

D Chemicals (i.e., explosive or highly toxic; carcinogens; mutagens). I have reviewed with the student the
Material Safety Data Sheet (MSDS) Listing for each chemical that will be used. I have also
reviewed the proper safety standards for each chemical including toxicity data, proper handling
techniques, and disposal methods. For Safety in the High School, write to the American Chemical
Society, Career Publications, 1155 16th St., NW, Washington, DC 20036 (202/872-6168).

1"3Equipment (i.e., welders; lasers; voltage greater than 220 volts). I have reviewed with the student the
proper operational procedures and safety precautions for the student's equipment. For information about
laser standards and research, write to the Food and Drug Administration, Office ,ff Compliance and
Surveillance, 1390 Piccard Drive, Rockville, MD 20850 (301/427-1172).

1:3 Radioactive Substances. I have reviewed the proper safety standards for each radioactive substance the
student will use.

El Radiation (i.e., x-ray or nuclear; unshielded ionizing radiation of 100-400 nm wavelength). I have
reviewed with the student the proper safety methods concerning the type of radiation the student will use.
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equired for research involving Humans, Animals, Controlled Substances, or Pathogens.
Must be signed prior to the start of student experimentation

,, II IIII III IIIII II IIIIIII I II

Student's Name

School

Title of Project

i ii i i i i i III I I I

TO BE COMPLETED IBYTHE QUALIFIED SCIENTIST

Scientist's Name

EarnedAdvanced Degree

Position

Institution

Address

Phone

. ,,
__ ,_ :_ ,,,, ,,

Vertebrate Animals used? [] yes [] no

Human subjects used? [_ yes E] no

Controlled substance used? F] yes J-"} no
Controlled substances were used according

to existing local state and fedora/low? [--] yes _--_ no

Substance Name(s): Scientist's DEA #

Recombinant DNA used? [_ yes [] no

Pathogenic agents used? [-7 yes E_ no

If so, according to accepted procedures? [] yes [] no
.

..... • ....... ,, , ; , ,, , , ,,, , ,,,

I certify that ! have reviewed and approved the Research Plan _ to the start of the research, that if the student or
Designated Supervisor is not trained in the necessary procedures I will ensure his/her training, that I will provide advice
and supervision during the research, and that I am a Qualified Scientist with a working knowledge of the techniques to
be used by the student in this Research Plan. I understand that a Designated Supervisor is required when the student
is not conducting his/her research in my laboratory.

/ /

Qualified Scientist's Signature Date

/ /

Designated Supervisor Signature (if applicable) Date

Please turn over for more que,_tiona
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(2B) To be completed by the Qualified Scientist after research is completed if

research was conducted in an institutional setting (e.g., university lab,
medical center, NIH, SSTP, etc.).

This form should be displayed with the project at the/SEF.

Student's Name

High School

Title of Project
i i i1=11 i i iiii i i ii,. iii i i,,, i i iiii i

TO BE COMPLETED BY THE QUALIFIED SCIENTIST

1. How did the student aet the idea for h.i._/.berpr0j_c;_;?
Was the project assigned,was it picked from a list of possibleresearch topics, did it come out of discussion with a scientist, did
it arisefrom some work in which the student was engaged, or did the student suggest it?

2. Did the student work on the _roiect as Dart of a team or a group?
If so, how big was the team, what kind of a team was it (students, group of adult researchers, etc.), and what was the student's
role on the team?

3. HowindeDendent;lydidthe student,workon the prQlect?
What parts did the student do on his/her own, and what parts did he/she receive help with (the e×perimental design, choice of
techniques, use of special instruments or equipment, constructionof equipment, gathering data, evaluation of data, arrivingat
conclusions, eto,)?

4. What did t.he student do. that showed creativity .a.ndi.naenuitv?
Do you know of any examples? If so, were they creative in termsof science; or what is more likely, was it creative for a high
school student? Was it in experimental design, construction or use of equipment, evaluation of data, etc.?

5. Has the st...u.dent.received _ salary or other compensation for doing his/h.er.r_,5?0rch?

6. Other comments?

Scientist's Signature Title

/ /
Institution Date
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DESIGNATED SUPERVISOR FORM (3)Required if the Qualified Scientist is unable to supervise the experiment
I III I I I IIIII IIIII IIII

Student's Name

High School

Title of Project
TO BE COMPLETED BY THE OESIGNATEO"SUPERVISOR

Your N,,me

Position

Institution

Address

Phone

I certify that I have been trained in the techniques to be used by this student prior to the start of
experimentation and that I will provide direct supervision,

/ /
Designated Supervisor Signature Date

45th ISEF Rules - 15
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............... The Qualified Scientist
Who Is Involved in a Science Project?

Who is a Qualified Scientist ? A Qualified Scientist
Teachers, scientists, parents and adult volunteers should possess an earned doctoral degree in science or
inspire and encourage students to explore and investi- medicine However, a master's degree with equivalent
gate their world through hands-on research. Those of experience andior expertise is acceptable when ap-
you who work with these young people are too rarely proved by a Scientific Review Committee (SRC). The
recognized, and never can be adequately thanked. Qualified Scientist must be thoroughly familiar with the
Without you, science projects and science fairs would local, state, and federal regulations that govern the
not be possible. Science Service applauds your student's area of research.
commitment and appreciates your hard work. We

sincerely hope that our efforts to streamline the ISEF The Qualified Scientist and the Adult Sponsor may be
Rules will become a continuing dialogue and will assist the same person, if that person is qualified as outlined
you in some small way. The following descriptions above.
identify the players:

........... In some cases, students may work with a Qualified
Scientist in another city or state. If that is the case, the

The Adult Sponsor student also must work with a Designated Supe_,isor
(see below) who has been trained in the techniques the

Who is an Adult Sponsor? An adult sponsor may be a teacher, student will use.
parent, university professor, or scientist in whose lab the

student is working, This individual must have a solid back- The Designated Supervisor
ground in science and should have close contact with the

student during the course of the project. Who is a Designated Supervisor? The Designated

What does an Adult Sponsor do? The Adult Sponsor is Supervisor is an adult who supervises a student's
ultimately responsible not only for the health and safety of the experiment if the Qualified Scientist is unable to do so.
student conducting the research, but also for the humans or The Designated Supervisor need not have an advanced
animals used as subjects. The Adult Sponsor must review the degree, but should be thoroughly familiar with the
student's research plan to make sure that a) experimentation is student's project, and must be trained in that particulararea of research.
done within local, federal, and ISEF guidelines, and b) that

forms are completed by any other adults involved in approving
The Adult Sponsor may act as the Designated Supervi-

or supervising any part of the experiment, sor if trained to do so.

The Adult Sponsor must be familiar with the regulations that
govern potentially dangerous research, including chemical and If a student is experimenting with live vertebrates, and
equipment usage, experimental techniques, research involving the animals are in a situation where their behavior or
human or nonhuman animals, and cell cultures, microorgan- habitat is influenced by humans, the Designated
isms, or animal tissues as they apply to the specific projects Supervisor must be knowledgeable about the humane
under supervision. These issues must be discussed with the care and handling of those animals. If the Designated
student when drafting the research plan. Supervisor is not knowledgeable, the Adult Sponsor

must ensure that the student enlists the help of an
Animal Care Supervisor.

Some experiments involve procedures or materials that are
regulated by state and federal laws. If the Adult Sponsor is
not thoroughly familiar with them, he or she should help the The Animal Care Supervisor
student to enlist the aid of a Qualified Scientist to navigate
those waters. Who is the Animal Care Supervisor? This individual

must be familiar with the proper care and handling of

The Adult Sponsor is responsible for making the student's laboratory animals and is required for all nonhuman
research eligible for entry in the International Science and vertebrate animal projects. The Qualified Scientist can
Engineering Fair. usually serve as the Animal Care Supervisor.
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The Institutional Review Board (IRB) Tho ISEF Scientific Review Committee (SRC)

An Institutional Review Board (IRB) is a conu'aittee A Scientit'ic Review Committee exists at the ISEF level as well,

that evaluates the potential physical or psychological The ISEF SRC reviews the forms and research plans for all
risk of research involving hum,'m subjects. An IRB at projects,
the school or affiliated fair level must consist of at least

three members, and include a science teacher and an The ISEF SRC, like a regional SRC, is made up of a group of
administrator, and a psychologist, medical doctor and/ adults knowledgeable about regulations concerning experimenta-
or Registered Nurse. All proposed human research tion in restricted areas. The SRC reviews and approves
must be reviewed and approved by an IRB before Research Plan (IA) and Approval Form (IB) in addition to all
experimentation begins. For subjects under 18, other required forms for students who enter the ISEF. They
student researchers must obtain written informed also identify problems local fairs may be having and work with
consent from those subjects and their parent/guardian fair directors and teachers to resolve them.
except for 1) observational research where subjects

c_not be identified, and 2) situations in which no If a Fair Director or regional/local SRC member has
interaction takes place between the subject(s) and the any questions concerning the process, feel free to contact
researcher. We very strongly recommend that Science Service or the ISEF SRC. (See p. 3 for numbers). The
Informed consent be obtained in all cases. ISEF SRC is the final authority on projects that are eligible to

compete in the ISEF. In some cases, the ISEF SRC may have
questions about particular projects. In many cases, after

Scientific Review Committee (SRC) students further explain their procedures to the SRC, a simple
corrective measure is often prescribed, such as contacting the

What is an affiliated fair Scientific Review Committee Designated Supervisor to confirm a detail, or rewriting an
(SRC) ? The SRC is a committee with a minimum of abstract to clarify the procedures used.
three members, including at least one biomedical
scientist (Ph. D., M.D., D.V.M., D.D.S., or D.O.) and We cannot stress enough the importance of students retain-
one science teacher. One member must be familiar with ing signed copies of a_!lllpaperwork to take to the ISEF. Even
proper animal care procedures when animal research is though copies may have been sent with entry papers, having
involved, them on hand for SRC interviews will be helpful.

What is an SRC's purpose? An SRC reviews and
approves all projects prior to competition to make sure
ISEF Rules and any applicable laws have been followed.
Certain projects involving restricted areas of research
must be approved by an SRC before experimentation is

1, started (see Adult Sponsor Checklist, p. 11). Local SRCs
may be formed to assist the affiliated SRCs in reviewing
and approving projects in restricted areas of research.
The operation and composition of the local level SRCs
must fully comply with ISEF Rules.
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Human Subjects

An Institutional Review Board (IRB) must review and approve all research involving human subjects before experimenta-
tion begins. The ISEF Rules, which follow federal regulations, exist to safeguard the rights and welfare of individuals
who participate as research subjects. When students conduct biomedical or behavioral research, they are directly respon-
sible for protecting the rights and welfare of the participating human subjects.

Sources

1) CFR, Title 45 (Public Welfare), Part 46-Protection of Human Subjects (45CFR46)
2) CFR, Title 45 (Public Welfare), Part 5b-Privacy Act Regulations (45CFR5b)
3) Public Health Service Act 42 U.S.C. S 241(d)

(Protection of Privacy of Individuals who are Research Subjects)

Above documents available from:
Dr. Joan P. Porter, Office for Protection from Research Risks
National Institutes of Health, Building 31, Room 5B59
9000 Rockville Pike, Bethesda, MD 20892
(301) 496-7005

Rules

1) According to federal regulations, certain areas of human research are exempt from 1RB review. However, the ISEF
Rules do not permit these exemptions. All human research projects (including surveys, questionnaires, and studies
in which the researcher is the subject of his/her own research) are subject to a complete IRB review before
experimentation begins.

2) Student researchers must assess the risks to their human subjects when developing research plans. Any risks must be
described in Human Subjects Form (4) for review and approval by an IRB before experimentation is started.

3) Precollege student research conducted at federally registered research institutions (e.g., university labs, medical
centers, NIH, etc.) must be reviewed and approved by that institution's IRB.

4) If the IRB requires any protocol changes, the student must incorporate those changes into the research plan before
the IRB signs for approval,

5) Any proposed changes by the student after initial IRB approval must have subsequent IRB approval before such
changes are made.

6) After an IRB has approved the research proposal, the student may begin experimentation. Additional review by a
regional/local SRC is not required.

7) A student may observe and collect data for analysis of new procedures and medications only under the direct supervi-
sion of a licensed professional. Students are prohibited from administering medications to human subjects, The IRB
must ascertain that the student is not violating the medical practice act of that particular state or nation.

8) It is illegal to publish information in a report that identifies the human subjects directly or through identifiers linked to
the subjects, including photographs. Names or photographs of human subjects may not be displayed with a project
without informed consent. (public Health Service Act, 42 U.S.C., 241(d)).
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Notes on the Institutional Review Board (IRB)

.,-\) Institutional Review Boards (IRBs) already exist at federally registered research institutions. For research not

performed at one of these facilities, the sponsoring research orgmaization (high school, local or affiliated fail', etc.)
must appoint an IRB to review and approve m_y proposed research involving human subjects.

B_ Only three members are required for a school or affiliated fair IRB. An IRB must include a science teacher and an
administrator, and a psychologist, a medical doctor or registered nurse. When the project concerns behavioral
research, the IRB must include a psychologist or psychiatrist.

C) Neither the Adult Sponsor nor the Qualified Scientist who oversees a specific project is permitted to serve on the
SRC or IRB reviewing that project. Consequently, neither the Adult Sponsor nor the Qualified Scientist may sign
the SRC portion of Approval Form (1B).

D) An IRB generally makes the final determination of risk. However, if an SRC judges an IRB's decision as inappropriate
and placing human subjects in jeopardy, the SRC may override ml IRB's decision.

J

Choosing a Study Group and Assessing the Risks

When choosing a study group, the criteria for selecting the subjects should be clearly defined. In other words, students
should ask questions that will define the exact study population. For example, if students want to study nondiabetic males,
they should make sure to ask the appropriate questions that would eliminate diabetic individuals.

Once a population is chosen, the ISEF Rules require students to assess any potential risks when developing research plans.
Any possible risks should be explained on Human Subjects Form (4). The student must submit Human Subjects
Form (4) with Research Plan(1A)/Approval Form (IB) to an IRB for review and approval before the beginning
experimentation.

In evaluating risk, students should use the federal definition of minimal risk as a guide:

When the probability or magnitude of harm or discomfort anticipated in the
research is not greater in and of itself than that ordinarily encountered in
daily life or during performance of routine physical or psychological exami-
nations or tests.

The following are examples of activities or groups that may contain risks a student researcher might overlook:

1) Exercise

2) Emotional stress resulting from invasion of privacy (See Privacy Act of 1974 45CFR5B). Questions on
sexual activities or preferences, AIDS testing and results, suicide attitudes, divorce and its effects on
psychological well-being all may be judged as overtly invasive or high-risk. Student researchers should
always carefully evaluate controversial questions for compliance with federal regulations. Photographs
that physically identify individuals are illegal without informed consent.

3) Ingestion of any substance or physical contact with any potentially hazardous materials. This rule
applies to the student researcher as well as the human subject(s).

1) Any member of a group that is naturally at-risk: pregnant women, individuals with diseases such as
cancer, asthma, diabetes, cardiac disorders, psychiatric disorders, AIDS, etc.

2) Special vulnerable groups covered by federal regulations (i.e., children, prisoners, pregnant women,
handicapped or mentally disabled persons, economically or educationally disadvantaged persons).
Additional safeguards axe applied to these subjects because they have been judged as vulnerable to
coercion or undue influence.
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I

Required Forms

A) Research Plan (1A)/Approval Form (1B): Must be submitted to azl Institutional Review Board (IRB) for review and
approval before experimentation student begins experimentation.

B) Human Subjects Form (4): Must be submitted to an IRB for review and approval before experimentation is started.

If the IRB determines there are _ ph),sical or psychological risks involved and checks the "No risk" box on Human
Subjects Form (4), no additional forms are needed. If risks are determined b)' the IRB, the follo_ving additior, al forms are
required:

C) Qualified Scientist Form (2A): Required if _ risk to the subjects is determined. Should the student anticipate that
risk might be involved, this form should be provided to the IRB together with Form 1A/IB and Form 4 above at the
time of original review by an IRB.

D) Designated Supervisor Form (3): If the Qualified Scientist is unable to supervise the experiment, a Designated
Supervisor who is knowledgeable about the project and its risks must supervise. This individual must have training in
the procedures and methods used by the student to achieve the specific aims of the project.

E) Informed Consent Form (4A): This form is recommended in all cases, but required if _ risk to subjects is
determined. Subjects 18 years and under require consent from a parent or guardian, except in a) observational
research where subjects cannot be identified, and b) in situations in which no interaction takes place between the
subject(s) and the researcher.

Note: If work was conducted at a registered research institution during the summer, part (2B) on the reverse side of
Qualified Scientist Form (2A) must be completed.
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Nonhuman Vertebrate Animals

Students proposing research on nonhuman vertebrate animals should explore all possible alternatives. If vertebrates are
used for research and testing, the student researchers and Adult Sponsors are responsible for granting the animals every
humane consideration for their comfort and well-being before, during, and after ttte research.

IIIII I I III1[ III III III I II III I IIIII I I II Illl I I I I II I

I The three Rs of animal experimentation:

Replace vertebrate ,'mimals with invertebrates or lower life whenever possible. '
Reduce the number of animals whenever possible. (Do not reduce numbers beyond statistical validity.)
Refine experimental protocols to lessen the pain or distress to the animals.

i I iiii I Hi ii i ii II ii i i I

Sources (Additional sources are listed at the end of this section, after Required Forms.)

Guide for the Care and. Us.e of L_b0ratory Animals
(The Guide, NIH Publication 85-23)
Office for Protection from Research Risks (OPRR)
National Institutes of Health, 9000 Rockville Pike
Building 31, Room 5B59, Bethesda, MD 20892
(301 ) 496-7163

Federal Animal Welf_e Act (AWA), 7 U.S.C. 2131-2157

Sub-chapter A - Animal Welfare (Parts I, II, Ill)
Animal and Plant Health Inspection Service
U.S. Department of Agriculture
Room 756, Federal Building
6505 Belcrest Road, Hyattsville, MD 20782
(301) 436-7833

Guide for the .Care and Use of Agricultural Animals in Agricultural Research and Teaching (Agri-Guide)
American Dairy Science Association
309 West Clark Street

Champagne, IL 61820
(217) 356-3182

Rules

NOTE: Although certain research is permissible for professionals in research institutions, it may not be appropriate
for precollege students. Please review the limitations below.

, 1) Alternatives: Alternatives to vertebrate animals for research must be explored. We encourage any nonintrusive
studies (i.e., observational, behavioral and natural history studies) that do not affect an animal's health or well-being
by causing stress or discomfort. The ISEF Rules allow intrusive studies on vertebrate animals and invertebrate animals
that have advanced nervous s_/stems only when lower vertebrates or other alternatives are not suitable. Examples of

possible alternatives axe listed below:

a) Cells and tissue cultures
b) Plants (including lower plants such as yeast and fungi)
c) Mathematical or computer models
d) Invertebrates with either no nervous systems or primitive ones (i.e., protozoa, planaria, insects)
e) Primary tissue or cell explants from humanely euthanatized animals (see page 23, #10)
f) Chicken embryos prior to three days of hatching

2) The ISEF defines an animal as any live, nonhuman vertebrate, mammalian embryo or fetus, bird eggs within three days

of hatching, and all other vertebrates at hatching or birth.
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3) Students performing animal research must follow local, state, and federal regulations as closely as possible. Registered
research institutions (e.g., university lab, medical center, NIH, etc.) follow federal guidelines. Although high schools
follow the federal guideli,_es, the schools are not registered and approved. Therefore, prior SRC approval is necessary.

47 Procurement: All animals must be legally acquired from reputable _imal breeder_.

aJ Common laboratory animals must be obtained from licensed laboratory animal breeders. Pet store
animals are inappropriate because their genetic and nutritional background and disease status are unknown.

b) Animals should be healthy ,and free of diseases that ctu_be transmitted to humans or other animals,

c) Animals may not be captured from or released into the wild without approval of responsible wildlife
officials and public health officials.

d) All animals are classified as laboratory animals on the first day of study and, as such, proper forms must
be completed and approved before experimentation is started.

5) Housing: The ISEF accepts two basic animal care guides on the care and use of laboratory animals: Federal
AninuTl Welfare Act, and the Guide for lhe Care and Use of Laboratory Animals. For farm animals, use the

Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching (Agri-Guide). Any
deviations from these guides must be approved by an Animal Care Supervisor and the governing SRC.

a) Animals must be housed in clean, ventilated, comfortable environments compatible with the standards
and requirements appropriate for the species used. Animals must have adequate lighting, humidity and
controlled temperature (with as little variation as possible), and have sanitizable cages of adequate sizes
for the typical activities and social interactions of the species (unless individual housing is dictated by
experimental protocol).

b) Because the conditions above are critical, experiments involving small common laboratory animals (e.g.,
mice, rats, hamsters, guinea pigs, gerbils, rabbits) are allowed in an institutional setting only and not in
a student's home environment. Home environments are not as tightly controlled as institutional settings and
therefore are not appropriate for experimentation. Exceptions for behavioral research may be granted by
the governing SRC under special circumstances.

6) Husbandry: Animals should be treated kindly and cared for properly.

a) Animals must be given a continuous, clean (uncontaminated) water and food supply. Food should meet
the nutritional requirements of the particular species. Standard laboratory formulations should always be
used for common laboratory animals (unless prevented by experimental protocol). Watering and feeding
devices should be cleaned frequently.

b) Proper care must be provided at all times includingweekends, holidays, a.n.dvacation periods. Animals
must be observed daily to assess their health and well-being.

c) Cages, pens, and fish tanks must be cleaned frequently. A highly absorbent bedding should be used in
cages and pens. Hardwood (not cedar) chips are recommended and can be obtained from local pet or feed
stores. Do not use newspaper or paper towels because inks are carcinogens and adversely affect liver
enzyme function.

d) If unexpected illness or emergency occurs, animals must have proper veterinary medical and
nursing care.

7) Research on animals involving anesthetics, drugs, thermal procedures, physical stress, organisms pathogenic for

humans or other vertebrates, ionizing radiation, carcinogens, tumors, or surgical procedures must be directly super
vised by a Qualified Scientist or Designated Supervisor within a hospital, school, or clinical/research institution
approved by the governing SRC. Students are prohibited from doing such research in a home environment.

8) Experimental procedures that cause unnecessary pain or discomfort may not be attempted on any vertebrate animals
(e.g., mammals, birds, reptiles, amphibians, fish),
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I
9) Research in nutritional deficiency, ingestion, inoculation or exposure to hazardous or reputedly toxic materials or I

dntgs is permitted to proceed only to the point where signs or lesions of the deficiency or toxicity appear.
Appropriate measures must then be taken to correct the deficiency, toxicity, or drug effect, if such action is
teasible. If not, the animalfs) must be euthanatized. Experiments designed to kill vertebrate animals are not
permitted, However, experirnental designs incorporating humane euthanasia are permitted.

I0) Stress research is permitted only when it cause._ no permanent alteration in the psychological or physical well-being of
the a.nimals.

I i ) Proper euthanasia at the end of experimentation for tissue removal and/or pathological analysis is permitted.
a) Acceptable Methods of Euthanasia: administration of barbituric acid derivatives in conformance with

applicable laws; inhalation of gas anesthetic in a well ventilated area; induced narcosis with carbon dioxide or
nitrogen for common laboratory animals; use of MS-222 or a combination of hypothermia and CO.,
narcosis for aquatic species.

b) Unacc,sotablcMethods of Euthanasia: iniection of air, or any product containing strychnine, curare,
succinylcholine or other neuromuscular blocking agents; guillotine, decapitation and cervical dislocation
without prior anesthesia; exhaust fumes; chloroform; stunning blows to the head; microwaves.

12) Only the Animal Care Supervisor, Qualified Scientist, or the Designated Supervisor may perform euthanasia.
Student researchers may only perform euthanasia in an emergency.

13) LD means lethal dose or death rate. A death rate of 50 percent or greater in any group or subgroup, whether
by design or as an unexpected result of experimental procedure, is not permitted.

14) Weight loss is one significant sign of stress or toxicity, and maximum permissible weight loss or growth retardation
(compared to controls) of any experimental or control animal(s) is 15 percent.

15) Acid rain, insecticide, and herbicide toxicity studies on live vertebrates are prohibited. Tissue culture, chicken
embryos up to three days before hatching, and invertebrate studies are recommended as alternative models for

testing.

Special Note About Research Plan (IA)

Question #2 on tile Research Plan And Approval Form asks for a description of methods and procedures. Projects that involve
vertebrate animals require an extremely detailed research plan for SRC review purposes. Although most of the following information
is requested on Vertebrate Animal Form (5), the SRC requires a comprehensive plan detailing the specifics listed below:

I. Describe in detail how the animals will be used. Include methods and procedures, such as experimental design and data analysis.
Identify the species, strain, sex, age, weight, source and number of animals proposed )br use.

2. Justify why animals must be used, including the reasons lor the choice of species and the numbers used. Describe any alternatives
to animal use that were considered, and the reasons these alternatives cannot be used. Explain the potential impact or
c.")ntribution this research may have on the broad fields of biology or medicine.

3. Provide detailed information on the animals' housing, husbandry, and environment. Also, provide information on the veterinary
medical/nursing care in the case of ilhtess or emergency.

4. Describe the procedures that will limitany unavoidable discomfort, distress, pain and injury to the animals during the course of
experimentation. Note: The ISEF discourages any procedures that will cause discomfort to animals.

5. Describe any analgesic, anesthetic or tranquilizing drugs (show dosage in mg/kg of bodyweight) and comtortable restraining
devices used to minimize discomfort, distress, pain. and injury.

Example: Dose a 20 gram mouse with 40 mg of saccharin (using Sweet-n-Low). How many mg/kg (of bodyweight) is this dosage?
Note: A one-gram (I ,000 mg) packet of Sweet-n-Low contains only 40 mg of active ingredient saccharin. The rest of the packet
contains inert ingredient(s). This condition is true for many foods andpharmaceuticalproducts.

Step 1: Establish the weight of the variables. In this example, the mouse weighs 20 g and the saccharin dosage is 40 rag.
Step 2: Convert the weight of the mouse into kg.

lkg = 1,000g: 20g = 002kg
1,000 g
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Step 3: Compute the ratio between the weight of saccharin to the weight of the mouse using the following formula:
dosage = weight of saccharin (mg)

weight of mouse (kg)
Thus, dosage = 40 mg= 2,000 mg/kg

0.02 kg

6. Explain what will happen to the animal(s) after the project is finished. If euthanasia will be performed by a Qualified
Scientist (students are not permitted to perform euthanasia except in an emergency), describe the method and reasons
for selection. Methods should comply with the Panel of Euthanasia of the Veterinary Medical Association.

Required Forms

Note: If your project is a continuation from a previous year(s), attach signed copies of all forms from those year(s) to the
current year's research plan and forms.

A) Research Plan/Approval Form (IA)/(IB): Must be submitted along with the following forms to a Scientific Review
Committee (SRC) for review and approval before student begins experimentation.

B) Qualified Scientist Form (2): Required for any project involving nonhuman vertebrate animals.

C) Designated Supervisor Form (3): If the Qualified Scientist is unable to supervise the experiment, a Designated
Supevisor who has thorough knowledge of the student's research project must supervise. The Designated Supervisor
need not have an advanced degree, but must have training in the standards of nonhuman vertebrate animal research.

D) Vertebrate Animal Form (5): Students must enlist an adult who is knowledgeable about animal care to oversee the
care and handling of animals. The Animal Care Supervisor must sign this form.

Note: If work was conducted at a registered research institution during the summer, part (2B) on the reverse side of
Qualified Scientist Form (2A) must be completed.

Other Sources for Alternative Research and Animal Welfare

1. The National Library of Medicine provides computer searches through MEDLINE under the key phrase Animal
Welfare.

Dr. Fritz Gluckstein

National Library of Medicine
8600 Rockville Pike

Bethesda, MD 20894
(301) 496-6097

2. National Agriculture Library (NAL) provides reference service for materials that document a) Alternative Procedures to
Animal Use and b) Animal Welfare.

Ms. Jean Larson National Agriculture Library
National Agricultural Library Room 304
Beltsville, MD 20705 Beltsville, MD 20705
(301) 344-1215 (301) 344-3704
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3. Institute of Laboratory Animal Resources (ILAR) provides a variety of information on animal sources, housing and
handling standards, and alternatives to animal use through annotated bibliographies published quarterly in ILAR News.

Dr. Thomas L. Wolfle Quarterly bibliographies of Alternatives may
Director. Institute of Laboratory Animal Resources be obtained from:
National Research Council Dr, Po-Young Lu
National Academy of'Sciences Toxicology Information Response Center
210l Constitution Avenue, N.W. Oak Ridge National Laboratory, P.O. Box 2008
Washington, DC 20418 MS 6050, Oak Ridge, TN 37831-6050
(202) 334-2590 (615) 574-7587

4. Euthanasia Guidelines

1986 Report of the AVMA Panel on Euthanasia published in the Journal of the American Veterinary
Medical Association (JAVMA), Vol. 188, No. 3: 91-105, 1986

Other Federal Laws that May Apply

1. Marine Mammal Conservation and Protection Act (16 U.S.C. 1361_
Department of the Interior
Fish and Wildlife Service

18th and C Streets, N.W.
Washington, DC 20240
(1202) 343-5634

2. .La__.ce.yand Endanjzered S_ecies Acts

a. Lacey Act (16 U.S,C. 701} applies to interstate transport of wild animals captured in any state.

b, Endangered Species Act (16 U.S.C. 1531) applies to specified species of animals and may apply to captive-bred
and wild-caught members of listed species.

Other Guidelines and Re_,ulations that May Apply to Animal Research Projectsor Laboratory Safety

1. Carcinogens, Chemicals and r-DNA 2. Infectious Agents
National Institutes of Health Centers for Disease Control

Division of Saf_'y Office of Biosafety
Building 31, Room IC02 Atlanta, GA 30333
Bethesda, MD 20892 (404) 329-3883
(30l) 496-13572.

3. lsotooes 4. R.adiation. and Medical Devices
U,S. Nuclear Regulatory Commission Food and Drug Administration
Medical, Academic, and Commercial Use Safety Branch Center for Devices and Radiological Health
WF1, Mail Stop 6HO6 HFZ-311
Washington, DC 20555 1390 Piccard Drive
(202) 492-0640 Rockville, MD 20850

(301 ) 427-1165

5. Safety and Health
Department of Labor
Occupational Safety and Health Administration
200 Constitution Avenue, N.W.

Washington, DC 20210
(202) 523-7075/8063
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Pathogenic Agents

The ISEF allows students to experiment with pathogenic agents as long as the students adhere to t_deral regulations and
guidelines, which are designed to protect the aafety of the researcher. Carelessness and improper technique.,: in workir).g
with pathogenic agents can lead to laboratory-contracted infections.

Sources

CDC-NIH Biosafetv in Microbiolozieal and Biomedical Laboratories HHS Publication #NIl1 88-8395
Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

Rules

1) Pathogenic agents are disease-causing or potentially disease-causing agents such as bacteria, viruses, rickettsia, fungi,
and parasites. When using pathogenic agents, student researchers and their Adult Sponsors are required to follow
standard microbiological practices, as defined in Biosafety in Microbiological and Biomedical Laboratories.

2) Student research with pathogenic agents may be perlbrmed only under the direct supervision of an experienced _d
Qualified Scientist or Designated Supervisor in an institutional laboratory.

Required Forms

A) Research Plan (lA)/Approval Form (IB): Must be submitted along with the form(s) below to a Scientific Review
Committee (SRC) for review and approval before student begins experimentation.

B) Qualified Scientist Form (2): Students using pathogens must enlist the expertise of a Qualified Scientist to oversee
their projects.

C) Designated Supervisor Form (3): If a Qualified Scientist is unable to supervise the student's experiment, a
Des!gnated Supervisor who is thoroughly knowledgeable about the student's research project must supervise. The
Designated Supervisor need not have an advanced degree, but must have training in the standards of good
microbiological practices and a working knowledge of the organisms.

Note: if work was conducted at a registered research institution during the summer, part 2B on the reverse side of
Qualified Scientist Form (2A) must be completed.
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Controlled Substances

(.c,__trolled-_;h:_..xricesm_._srbe acc_uic_cl._r_du_ed according to existi_._glocal, _tate and federal ta_.;s.

Sources

PrescrimionDrugs Alcohol and Tobacco
U.S. GPO The Bureau of Alcohol, Tobacco and Firearms
(202) 783-3238 Distilled Spirits ,andTobacco Branch
21 CFR 200-499 650 Massachusetts Ave., N.W.

Washington, DC 20226
(202) 927-8210

Narcotics and Addictive Drugs
*The Drug Enforcement Administration
Registration Department
Washington, DC 20537
(202) 307-7255

*Contact appropriate state agencies concerning additional laws.

Rules

1) Student researchers must adhere to all federal regulations governing controlled substances. For further information,
contact the regulatory agencies listed above.

2) Production of alcohol is federally regulated and students must contact the Bureauof Alcohol, Tobacco and Firearms for
regulations (see above).

3) Only under the direct supervision of a Qualified Scientist or Designated Supervisor may a student use any federally
controlled or experimental substance for therapy or experimentation, including over-the-counter drugs and potential
new therapeutic substances.

Required Forms

A) Research Plan (lA)/Approval Form (IB): Mustbe submittedwith the form(s)below to a local or regional SRC for
review and approvalbefore experimentationis started.

B) Qualified Scientist Form (2): Studentsusing controlledsubstancesmustenlist the expertiseof a QualifiedScientist
to oversee all projects their projects. The Qualified Scientist should have a thorough knowledge of the student's
area of research.

• C) Designated Supervisor Form (3): If a Qualified Scientist is unable to supervise the student's experiment, a
Designated Supervisor who is thoroughly knowledgeable about the student's research project may do so. The
Designated Supervisor need not have an advanceddegree, but must have training in working with controlled
substances.

Note: If work was conducted at a registeredresearch institution during the summer, part (2B) on the reverseside of
Qualified Scientist Form (2A) must be completed.
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Recombinant DNA (rDNA)

"['he ISEF, following federal regulations, allows students to conduct recombinant DNA (rDNA) research. When using
rDNA and host organisms, students and supervising adults are urged to proceed in a safe xtld responsible manner in the

laboratory.

Sources

[(NationalInstitutesof lteaith (NIH);CentersforDiseaseControl(CDC)I

NIH Guidelines for Research Involving Recombinant DNA Molecules
49 CFR 46266
Office of Recombinant DNA Activities
National Institutes of Health

Building 31, Room 4B- I.1
Bethesda, MD 20892
(301) 496-9838

CDC-NIH BiosafetY in Microbiological and Biomedical Laboratories
HHS Publication # NIH 88-8395

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

Guidelines for the Use of Recombinant DNA in Secondary School Science Classrog!n.S (in press)
National Association of Biology Teachers
11250 Roger Bacon Drive #19
Reston, Virginia 22090
(703) 471-1134

Rules

I) The ISEF adheres to NIH Guidelines and accepts the following definitions as recombinant DNA molecules:
a) Molecules that are constructed outside living cells by joining natural or synthetic DNA segments to

DNA molecules that can replicate in a living cell.
b) Molecules that result from the replication of those described ',hove.

2) Student researchers working with any microorganisms, whether or not they involve DNA, must always follow
standard microbiological practices.

3) All student research proposals involving rDNA must be reviewed and approved by a Qualified Scientist and
Scientific Review Committee (SRC) before experimentation is started.

4) Students may conduct studies on both exempt and non-exempt rDNA and host organisms.
a) Non-exempt rDNA studies must be conducted in a federally registered research institution (e.g., university

lab, medical center, NIH, etc.) under the direct supervision of a Qualified Scientist. Copies of the
institution's review and approval forms must accompany the required ISEF forms to the regional fair for the
SRC to review after experimentation but before competition.

b) Exempt rDNA studies may be conducted in non-federally registered laboratories, but must follow
federal regulations. Exempt host organisms include the following:

1) bacterium Escherichia
2) bacterium Bacillus subtilus

3) yeast Saccharomyces cerevesiae
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cl Exempt DNA insert molecules include the following:
11 DNA molecules that are not in the DNA of organisms or viruses
2) DNA from single non-chromosomal or viral sources
3) DNA that is entirely from a prokaryotic host, including its indigenous plasmids or viruses

when propagated only in the host.

tl) The ISEF Rules recommend the following DNA molecules and host organisms, based on NABT Guidelines:
1) DNA molecules: vectors (pAMP, pKAN, pUC, pBR322, M13)
2) Host organisms: E. coli KI2 strains: MM 294, HB 101, JM 101
3) Inserts: Bacteriophage lambda, Bacteriophage T4, E. coli sequences, recomb':nantsof any of

the above listed plasmids.

5) Any significant changes in the research plan must be approved by the Qualified Scientist and the SRC before they are
implemented.

Required Forms

A) Research Plan (1A)/Approval Form (1B): Must be submitted along with the following forms to a local or regional
Scientific Review Committee (SRC) for review and approval before student begins experimentation.

B) Qualified Scientist Form (2): Students using rDNA or host organisms must enlist the expertise of aQualified
Scientist to oversee their projects.

C) Designated Supervisor Form (3): If a Qualified Scientist is unable to supervise the student's experiment, Designated Supervi
sor who is thoroughly knowledgeable about the student's researchproject may supervise. The Designated Supervisor need not
have an advanced degree, but must have _raining in the standards of good microbiological practices anda working knowledge of
the organisms.

Note: If work was conducted at a registered researchinstitution during the summer, part (2B) on the reverse side of
Qualified Scientist Form (2A) must be completed.
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Human and Animal Tissue

Research involving humanor nonhuman tissue must be approved by a Scientific Review Committee ISRC) before
experimentationis started.

Sources

AmericanType CultureCollection
12301 ParklawnDr.
Roekvtlle, MD 20852
(301) 881-2600

CarolinaBiologicalSupply Company
MainOffice and Laboratories
2700 York Rd.
Burlington, NC 27215
(919) 584-0381
(800) 334-5551

Rules

1) Tissue Form (6) is required for all research projects using humanor nol_uman vertebrate aniulai tissue when
such tissue is obtained by the student from any research institution, biological supply house, or biomedical
scientist.

2) Human blood and blood products must be documented free of Human Immunodeficiency Virus (HIV) and
hepatitis B or C virus before the student receives them, Please note that tests to determine virus.free blood
can sometimes give false negatives.

3) Students using their own blood do not need the HIV or hepititis certifications (see #2).

4) Several types of tissue are exempt, and do not require Tissue Form (6) or prior SRC approval.
a) Plant tissue

*b)Established cell and tissue cultures (e,g,, those obtained from American Type Culture Collection)
c) Meat or meat by-products obtained from food stores or restaurants.

*Identify strain sourceand number in Research Plan (IA).

Required Forms

A) Research Plan (IA)/Approval Form (IB): mustbe submitted to a localor regionalSRC for review and
approvalbefore student begins experimentation.

B) Tissue Form (6): This formis not requiredfor prior SRC review. However, an SRC must review this form
prior to Judging.Studentsshoulddisplay this formwith the project.
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Flow Chart
NOTE !) If v, ork was conducted at v.regtstered research institute during the sarnmer, part (2B) on the reverse side o1 the

Qualified Scientist Form (2a) m'a_t b,2 ,:otuplcted ? ! l?vera rtudent ,nust _.litc an abstract I"oireview by an SRC
prh)r t,,)_:(mlpetiti(hl.

All Projects:

Step I _ *Student completes Research Plan (IA) and Approval Form (IB), and
I !.,,,_o,.,t] revievvswith Adult Sponsor to determine if SRC/IRB approval is

_o,L_ _,,, <_u_I necessary before experimentation begins.

Step 2 _ *If prior approva[ is necessary, student checks appropriate box on
Research Plan (1A) and completes the necessary tbrms.
(See appropriate section(s) below.)

Human Subjects:

]' ,..,.,,,_' ] *Student completes Steps I & 2 (above).

I IAt,p,o,','_

*Student completes Human Subjects Form (4) and submits along with

Forms IA and IB to an Institutional Review Board (IR_B)for risk
assessment and approval before experimentation begins.

I
I
I

ma *If IRB determines possible risk to human subjects, see below.
if risk detemfined

__ *Student enlists a Qualified Scientist to oversee the project and

complete Qualified Scientist Form (2A). If Qualified Scientist cannot
be present during experimentation, a Designated Supervisor must
supervise and complete Designated Supervisor Form (3).

•The student must also obtain Informed Consent Form (4A) for each

test subject Subjects 18 and under arerequired to have consent from
parent/guardian.
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Nonhuman Vertebrate Animals

_...,rch ] *Student completes Steps 1and 2
Plan (IA) ] _

Form (IB) I

*Student completes Vertebrate Animal Form (5) Animal
Care Supervisor agrees to supervise the care and handling
of the animals and sign the bottom section of Form 5

IQ.;,,.,"I *Student enlists a Qualified Scientist to oversee the project
Isci°""'t/Is.|,,,,.,,_,,_ and complete Qualified Scientist Form (2A)_ If the

Iv"'[! 1 Qualified Scientist cannot be present duringI I
experimentation, a Designated Supervisor must supervise

l and complete Designated Supervisor Form (3),I
I

SRC

Pathogenic Agents, Controlled Substances, Recombinant DNA

[_.m,'h ] *Student completes Steps I and 2

_..aUt.d j *Student enlists a Qualified Scientist to oversee the project

Qualified Scientist cannot be present during

......... | experimentation, a Designated Supervisor must supervise
I and complete Designated Supervisor Form (3),
I

$RC

Human or Animal Tissue

et,.(tA_t *Student completes Steps 1 and 2.

....

I
1
I

SRC

_] *,M_:erSR.Capproval, student completes Human andAnd Animal Tissue Form (6) and submits to regional/

state/ISEF forreview priorto competition.
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Student's Nalne

School

Title of Projeot

IIIIII II I _ [ I 11 ...... I I [ II BIll ]1 iiiiBiii I IIII

TO BE COMPLETED BY BTUDENT RESEARCHER

1) Explain why human eubjeote are proposed or necessary for this researoh:

2) Deaoribe and neeeee anv potential risk (phy|ioal, psychological, social, legal or other):

3) Describe consent procedures to be followed (attach sample of completed form to be uaed):

4) Describe procedures to minimize risks:

S) Describe benefits to the individual or society:

6) Explain how the benefits exceed the risks:

11 I i: II IIIlll I II[llllll I I II I I BIII.IIIL_ i I lIIIIEl Ill I

TO BE COMPLETED BY INIITITUTIONAL REVIEW BOARD _ TO EXPERIMENTATION

[_ No dske involved: Informed Consent (Form 4A) for j_ human subjects recommended.)

[_ Aocepteble risks involved: Qualified Scientist, Designated Supervisor, Informed Consent (Forms 2, 3,4A) _.

[_ Unaooepteble risks involved: Project must be revised.

Chairperson

/ I yes no
Signature: Member of IRB Position: $cientietlMedlonllNuraa Date

/ / yea no
Signature: Member of IRB Position: Science Teacher Date

I..._.1 yes no
Signature: Member of IRB Position: Adminiatrator/dsalgneled others Date

Please circle to the right of the signature the person who served as Chairperson: (Cirole one)

NOTE: The Adult Sponsor or Qualified Scientist cannot serve on the SRC/IRB for their particular project.
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l]JlI[ IIIIII I IIIIIIIII IIIII I II UIIIII III I !1II III • IIIIIIIIIIIIIIIIIIII I I I IIIIII I IIIIIIIII!

INFORMED CONSENT FORM (4A)*
Required when the IRB has determined possible risk to human subjects.

*use a separate form for each test subject,
.... IIIIlllII I IIIIIlllIIIIIIH III IIIIII ....... ] III I IIIIII IIIlillllllll II I III

Student's Name

Sohool
!

Title of Projeot

................... ,., ,.,..,,,, , ,, , ,,..,,., . ,.ll, . i,. i i . i,,, ,.,,,.. ., , ,,. , ,..,. , , .,.,,.

TO BE COMPLETED BY STUDENT RESEARCHER

1, What are the research prooedures in which the subiect will be involved?

2. Whet ere the possiblediscomforts or risks that may reasonablybe expected by participating in this research?

3. What procedu,es will be used to minimize the risks?

Qualified Scientist's Name Title

( )
Institution Telephone

I /
Qualified Scientist's Signature Date

If the subjeot of this experiment has any questions about this experiment, he or she should contact the Adult Sponsor.

Adult Sponsor's Name Telephone

, , i ill| i i =,i ill :i i i , , ii l, .,,,m=

TO BE COMPLETED BY HUMAN 8UB.JECTP._ TO EXPERIMENTATION

[_ I have reid end unde;stand the conditions stated above, and I consent to partioipate in this researchprocedure, I realize that I
am free to withdrew my content and to withdraw from this activity at any time without prejudice toward me,

[.J I consent to use of visual images involv*ngmyself.

/ /
Participant's Signature Date

If participant is under 18, a parent/guardian signature is needed,

t /
Parent's/Guardian's Signature Date
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I IIIIIII Nil I IIIIII I IIIIIII I IIIIIIglllI IIIII I IIIIIIIIIIII I ....

I NON.U-A.VERTEBRATE ANIMAL FORM (5) !

Required for research involving nonhuman vertebrate animals.

INOTE: If nonhumanvertebrate tissue Is used. this form is not necessaryif the tissue was acquiredby
I someone other than the student.
I I i I II II I III IIII IBIII I IBI I IIIIIIII I ' IIIIIIIII I Bill IIIIIII

Student's Name

School

Title of Project

TO BE COMPLETED BY STUDENT RESEARCHER

Genus, speoies, oommon name of animal(o) used

Where will animals be obtained? (Pet store animals not appropriate)

How many animals will be used? Average Weight

Cage size Number of animals per cage

Type of food

How often fed and given water?

Type of bedding used? (Do not use aedar chips, newspaper, or towels.)

Where will animals be housed?

Who will provide medioel and nursing care in case of illness or emergency? You must provide the name of a D,V,M.

Name of D.V.M: Name of Facility:

Will euthanasia of animals be necessary? [_ Yes [] No

By what method? What will happen to animals after experiment?

By whom?

TO BE COMPLETED BY ANIMAL CARE SUPERVISOR OR QUALIFIED SCIENTIST

Name

Position

Institution

Address

Office phone

I oertifv that I have disoussed this research with the student Drier to its start and will supervise and will aeeept primary responsibility

for the quality of oars and handling of the live vertebrate animals used by the above named student. I further certify that I am

knowledgeable in the proper care and handling of laboratory animals, meet prevailing animal oare supervisory requirement= and, when
an animal must be euthanatized, I certify that I will be present and will perform or dtreot the procedure, using such agents a= are
recommended.

I I
Animal Cote Supervisor's or Qualified Scientist's Signature Date
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IIIII IIII I I II IIIII I IIIIII III IIII II III IIII IL[U I IIII .... L ..........

HUMAN AND ANIMAL TISSUE FORM 16) i
Required for all projects using tissue, organs, human parts or animal parts, including I

blood, blood products, teeth, cell cultures, and body fluids. (Plant tissue ii excluded.) I
II J IIII • III II III /lllllllllll IIIIIIllllJ IIII H I IIIIII1_ IIIII I II II1 I I I I -

Student's Name

School

Title of Projeat

I II II II J I I I I Ill , UIII,IIIIlI, I I lll I I

TO BE COMPLETED BY STUDENT RESEARCHER

1. What are the tissue(s), organ(B),or pert(e) used?

2. Vertebrate Tissue:

e. Where was the tiosue obtained?

b. Why had theanimalbeen euthanatlzed?

i illl ill i i illlllll Illl i I illllll

TO lie COMPLETED BY PROVIDER OF TISSUE

Human blood and blood products have been tested and documented free of AIDS and hepatitis B and C antibodies and tntiganI.
Human teeth are certified free of bloodand blood products.

/ /
Signature Certifying Authority Date

I certify that the above listed materials were providedby me end that the student listed was not involved in the direct aoquisitlonof
the samples provided or purchased,

/ /
Signature Date

Title

I I
SRC Chairperson's Signature Date
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Cobb, V. More ScienceExperimentsYou Can Eat. (Illus.).New York: Har-Row, 1979.

Cobb, V. and Darling, K. Bet You Can't-Science Impossibilites to Fool You. (Illus.). New
York: Lawthrop, 1980.
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Children. Parents & Teachers. (Illus.). Englewood Cliffs, N J: Prentice Hall, 1978.

Goodman, H. "Injecting Objectivity into Science Fair Judging," in Science Fairs and Projects
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