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ABSTRACT
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PURPOSES OF THIS GUIDE 5

This guide is'ailong overdue revision-and expansion of the

Academyfp SOence Day Standards flandbook developed originally id

1966 by the fate Karl A. Shumaker. Although alt of the

information in Shumaker's publication. has been included, a

significant amount of new material`has been added.

This guide will meet several objectives:

1. To provide a rationale .for the educational value of

science research projects;

2 To assist teachers in tRe logical sequencing of student4

through science projects;

3. To provide useful outlines, 'forms and Checklists for`

developing science projects and science days;-
.

4.,1,? To provide planning and management guidelines for a

'successful science day;

to.

5. To outline Science Day Standardsqor students, judges,

teachers, parents and others planning to conduct science days;

and
6. To reinforce the objectlives of The Ohio Academy of

Science.

WHO SHOULD USE THIS GUIDE?

Anyone who plans to Involve students in scientific research

projects to be presented at a Local, District or State Science

JDay should, use' this guide. While this guid4 Is intended

Orimarily for those wishing to develop' or Improve student

research and Local Science Days, nearly anyone involved with

these activities can learn something from flits, guide. All

science day direCtors should follow" the Science Day Standards if

their students are going to participate In Local, District and

State Science Dayeunder the ilusprces of The Ohio Academy of

Science.

HOW TO USE THIS GUIDE

This guide was not written to be read cover to cover at One

time. Rather,' It was wpitten to be of erred to when spectfic

questions come up that need to be ans red. For example, if you

have nevet invojvad students In scion ifit research, you'll find

many suggestions on.how to go abodt this task. If you'venever

planned ang,dlricted a local sclepce.day you'll find out how to

t .
/ .
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do this, and if 'you need suggestions for recruiting, Judges,
you'll find some direction here too.

'The Appendices provide useful checklists and forms. FEEL
FREE TO COPY PORTIONSWTHIS GUIDE FOR YOUR LOCAL EDUCATIONAL
USE. The.only reason thisepublication is protected by copyright
is to prevent commercial exploitation. WE WANT YOU TO COPY IT AS
LONG AS YOU GIVE 'THE ACADEMY:CRED1T AS.THE SOURCE.
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upon for he'p and advice, but no one worked as hard as Mrs. Mann.
She Orings to this publication many years of success as a
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as school counclipersiin from the Central District of The Ohio
Junior Academy of.Science.

Science educators fn Ohio owe Joanne a great dear for her
willingness to outline thdLways and means to' divelop successful
science days. She Is a.delight to work with, and I am sure you
will find this publication of great help in developing and
improving science research projects and local science days.

Mr: Lynn Edward Elinor
Executive Officer
The Ohio Academy of Science
August 1984
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. GOAL OF' EDUCATION

One of the primary goals in science teaching is to

develop a student's skill in critical thinking., inquiry and/or

problem-solifing., A SCIOnce Day Program offers each student fhe

opportunity to define a problft and to design ad experiment that,

will vOlempt to solve or investigate that problem, thus enabling

thd student to. learn through ccovery.

4

The stunt! ing 'way in which 'even the ablest of the

scientists In everwgeneratton have had to fight

.
through thickets t4 erroneous observations, mis-

leading generalizations, inadequate formulations,

and unconscious prejudice Is rarely appreciated by

those who obtain their scientific knowledge from

\ text books

ID

James Bryant Conant
Science A COMM Sense (1951)

A

Preparing students for citizen participation An the

development of science and technology policy, and the utilization

Of science in everyday life are worthwhile goats often ignored

in school curricula which are achieved through a student-research

program.

ABOUt TNg ACADEMY

r

I

The Ohio Academy of Science . IS a ncmprofit nmebership

organizdtion foilnded in 1891 to stimulate interest in the

sciences, fo prolix:4e research, to improve instruction in the

sciences, to disseminate scientific knowledge, and to recognize

high achievements in attaining these . objectrves. . Anima
Interested In science may joih. Recognized as the cdmmon _Meeting

grpund of the scientific activities of the State, the Academy

pbbitshes The Ohict Agurnal gi_Sclence, promotbs youth science

opportunities' through The Ohio )unlor Academy of Stience, and

,conducts an annual meetinb.with presentations in nearlv
r

20 fields

of science:
,.

THE OHIO JUNIOR ACADEMY OF SCIENCE

The Academy maintains the Junior Academy in order to

discover and foster Interest In science embng junior and senior

high scOool students. The Junior Academy Director serves as' a

member of the Academy Executive Committee and as Chairperson of

the Junior Academy Council -- the govefning body for the Junior

6
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Academy. Each of
county districts
Academy Council.
representative to

the several colleges and universities inmultt-
have representatives who serve on the .Junior
District level- councils select a school

the Junior Academy council too.

The objectives of the 'Junior Academy are:

1. to provide'an opportunity for students in public, private
and parochial schools of Ohio to demonstrate thelr.abilities and
interbst In science;

2. to encourage students to carry on individual research

problems which are within their capabilities; and to provide
these students with an.opportunity to present the results
of their research for evaluation;

.

3..to inform students about opportun it iese.i n science, and to

'encourage their entry into science related professions;

4. to promote excellence in high school science programs;

5. to-xecognize ability in the teaching of science in'

elementary andsecondary schools ;and

6. to generate public interest in science..

Science dbys provide the first step on the ladder to success

fon many students. Many youth science pportuntties are

avAlable through The Ohio Junior Academy of S lence, including:

1. Local, District and State science days
2. Buckeye. Science tend Engineering Fair
3. Ohlo Westinghouse Science Talent' Search
4. Junior Academy Section' Annual Meeting
5. The American,Junjor Academy of Science
6. Ohio Student.Reseach Grants erogrIm
7. The ,QM alQutnni $21 Science
8. Junior Acadeey Section Membership

The relatiohship between these and other youth science

opportunities Is shown.in the Appendix.- All of these activities

have one thing In common:

a carefully planned:and well researched science project.

t
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There is a need for more students to become knowledgeable in,
science to meet demands of our technological society. However,

many professionals and parents vim!. science as an "extra,, or a

course to be taken only by the %Wed° students who will choose

to ,specialize In a science field. It is this fallacy that needs

to be discussed.

A creative science program offers much td many. It Is

all students. Not only dostudents learn the principles and

concepts of science; but they also develop other

curriculum areas, such as reading, language, and writ! .

DEVELOP#ENT Of READING SKILLS

Reading skills.'.foremost in importancel, can be enhanced

. through 7,,cience program. Learning to read successfully

requires student to distinguish. sounds (auditory

discrimination), and objects or symbols (visuandiscrimination),
to possess a vocabulary of spoken words (language preparedness),

and tp develop background experience which will add meaning to

what is read. Early.science activities provide the student with

these skills.. Teachers include fact gathering, interpreting

the story, predicting :events, grouping vocabulary words,

characters, "etc., in their reading program, iusing unrejated

stories as a context. Learning sciehce process ski(js wars d
accomplish., goals for bbth disciplines by-providing at-meaningful

context to stimulate the student's !earning experience.

Science process skills such as obterving - (using Ali the -,

senses to' describe an object, eventolhenomenon); inferring - (to\

logically deduee beyond data'given); Interpreting data - (finding.

relationships,' patterns* trends in the data collected); &awing
conclusions - (reasonable judgments based on data), are directly

related to the reading comprehensio0 skills considered vital to

the stilldent's education. A glance at almost' any reading workbook

would provide a similar listing -- getting the main Idea,'

gathering and interpreting dell,` evaluating and *drawing-

conclusions. "'Thus, science activities not (ply aid In students!

literacy of. science, but" also in their ability to reed.

LANGUAGE DEVELOPMENT 49.

An nquiry-criented science program Is a means to language

development. InPhis-setting, when students are confronted with

a problem or situation,' they sort out factors and ask-questions.

They discuss the type Of investigative procedure that would help

answer their question and set up their, experiment. Students may

then use the data they collect to draw conclusions and make

inferences or predictions. This experience can be conewn)cated
-

.8
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to others. -Students 'grit share'their investigative procedure and
esults, and thus gain in developing functional langttage skills
( Mowing directions, communicating results).

DEVELOPMENT OF LOGICAL, FORMAL THOUGHT

Certqin educational experiences are necessary to develop
logical, formal thought and critical thinKi-ng (problemolvIng).

, .Silence provides wide& context.' It is important throughout
. life to be able to identify factors influencing a' situation or

problem and study the effects. Making deductions from hypotheSes
is also important in thotight development. Science activities
involving investigations enable students to suggest asoluti\on to
the problem and then set up an experiment to test the validity of . .

their su§gestion. Students may find It necessary to consider
other variables and design a new experiment. Predicting outcomes
and estimating. rdsuits are also valuable thought processes
enhanced by a strong science program.

. , A

DEVELOPMENT OF WRITING SKILLS
.41

Writing cannot be overemphasized in any of the disciplines.
Students need to be taught the importance of written

'communication in science research, In reporting experimental
data, and in writing proposals and abstracts. After discussing
the why of writing, students must be taught the how.. An

interdisciplinaty approach with the English and science teachers
wotking together will promote the importance of writing.
Students may begin the year by writing daily logs concerning
their experiments followed by more 1,n-depth writing of a research
plan or proposal, experimentarreports, and science abstracts.

experimental report should inOrlude:

1. Abstract

2. Statement of the prOblemiquestion being investtgioted.:
tfir

3. -Review of relevant literature

4r Statement of the'hypothes1s being tested.
i

5. Description of the design and .procedures of the' % ..

investigation.

6. Report of'data after conducting the exper ment (tables
and graphs).

I
7. Statement of the relationship observed between the.

. variables.
y

8. Comparison of the finding with the `hypothesis (supports
'or refutes).
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science program. Skills In note taleing, outlining-reseaechIng' a

topic, gathering and analyzing stcperimental data and compiling

references will be necessary to complete an In-depth study of a

problem.

A science abstract should be a summary of all aspects of the
investigation and should not exceed 250 words. It is written

after the completion of the experiment and research report.

See Appendix for samplei of title page, contents

page, abstract, and references.
.
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/ FOR ALL S.:TUDENTS"

Most would twee that-the Oiffed and above average students

. should be involved in science:' These students_ require # e
ctiallenge, hove; the skills to grasp science concepts, and may

.

consider.a sc( ience-Career.
. .

Students of lower academic ability are often said to need

iore work-and practice in the "basics" and, therefore,. ire .not

always given the opportunity to become.intolved In the science
curriculum. Research suggests, however, that.thit.group ,may

. benefit most from an early exposure to an activity-based science

program. Studies have demonstrated that such a program will help
ove0come other' barriers, -such as Socioeconomic 'status and

handicaps. These students have been..found to asK a variety of

thought-provoking questions, to have high curiosity levels4 and

to possess positive attitudes.

The obviou6 majority -- the "avqrage" -- are given
opportunities to learn science mostly from/a textbook orientations
and, often are not'expected to complete creative investigations.

Research suggests that Individual perfoi-mance can be increased

tremendously through conducting scientific investigations
depending on the student's motivation and aspiration to achieve..

All students, regardless of any academic standing or

handicap, should be given the opportunity to study science, thus
enhancing their ..individual deyelopMent and their placein'sbciety.

1

r.

, r-

F.

RELATES TO EVERYDAY-L1 E c.

It Is important that students have a positite. attitude

toward science anh the facts, concepts, processes, and skills.

that are being taught. Students often want ircilcriow why it. Is

necessary for them to study science and of what use, t will be to

them currently and In-the future. Teachers should d uss the

relevance of science to everyday living.- Discussions, at

and demonstrations may be used to have students generate he

personal use of science in day to day living. Today's public

policy issues such as population, health care, pollution, and

energy, must be understood byiell citizens in order %for them to
'make,the necessary decisions as individuals and as voters.

Scientists can provide the technical knowledge and .make

recommendations, but members of society must evaluate the

Consequences.

r
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ENABLES STUDENTS TO BECOME SCIENTIFICALLY LITERATE

Because scientific knowledge Is constantly changing, it is

necessary to teach the development of processes, attitudes,
concepts, andprinciples. Students possessing these skills will
be able to apply them in decision-making and problem-solving. -

Stressing the value of continuous questroning, verification

of data, respect for logic, and consideration of consequerse* )s.
Imperative in educating students for their;roie In a demaratic
society .

If'- is Impartapt that students participate intelligently rh

decisions regarding critical science-related societal issues such
as the environment, popeation. and technology. Thus,sone of our
goals must be to make aLl students scientifically literate.

I NST I LLS COW I DEICE ill STUDENTS I OWN AB I L LTY ,
\

One has only to 'visit a classroom of students working on

science investtgations to realize one, of the most fantastic
benefit's of science Inquiry --.the of building a student's self-'
confidence. Students will be a to communicate the problem,

procedures. and results of their experiments. They will have

constructed graphs to illustrate the data they collected and, of

most importance, they will be able to state their conclusions

base0 on their in tindings. Knowing because they discovered it

to be 'true has a greater impiciand is retained longer

knowing"because they were told or reed It in a teat.

`,.

PROWTES CREATIVITY
/

A,
.

t

Creativity has bien defPned'as the recombining of kdown

things to make something new. Science activities provide the
content and the opportuni to promote this endeavor.

DEVELOPi4LAMMAGE AND READING SKILLS

-The development of both language and reading skills has been
discussed previously. Sciefjpe providei a unrque environment for

students to actively ,participate In project investigations.

Students enjoy th, "doing" of science, as well as the'shating of

their findings. Language dtelopment occurs more rapidly In the

context a meanIngfut act! Hies. The opportunities, to express

their thoughts in both verbal and written form are extensive.

Science assistcs. In the tedehing of, reading from preschool to

high school. by reinforcing auditory ,and visual discrienation
vocabulary development, and ,oral and written comprehension.

12
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`PROVIDES PPPORfUNITYFOR RIGHT BRAIN TASKS *--

A

Hemispheric *brain functioning emphasizes differences in-

rocessing. For, most people auditory, visual and tactile

information that is linguistic In nature are processed in the
-41

left '.hemisphere. The fight' hemisphere primarily processes

visuti -spatial: synthetical and non-linguistic materials.

Complex thinking involve6 both hemispheres qn either verbill or

. non-verbal tasks.

0 Studies of hemispheric brain fu tibning imply theta school
program restricted to a left brain a proach to reading, writing,

% and arithmetic will educate only one hemisphere. An .activity-

,. oriented "hands on" science program provides opportunity "for
right brain tasks. Science 'investigations require critical

thinking and prqbiem solving which offer integrated .experiences
'for more meaningful learning .as implied in the hemispheric model.

V.
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1. OBJECTIVES

, A.. To enable students to work toward maximizing
. 4

individual potentials

0. 'To enable students- to improve their self-concepi "-
feeling a sense of accomplishienT'- success in

completion

C. To enable students to become more aware, of currenf

Issues in satire

D. To give students the opportunity to participate in

various programs offered through The Ohio Academy of
Science .

1. Local, District and State Science Days
2. Ohio Westinghouse Science Talent Sderch
3. Junior Academy Section Annual Meeting
4. the American Junior AteOemy of Science
5. Ohio Student Research Grants Program
6. Ohio Journal of. Science
7. Junior Academy Section Membership

E. To enhance other criculum areas

\

, A,

1. Strengthen proaesseg of reading.
2. Develop research skills .

3. Maximize communication skills (verbal & written)
4. Extend language and logic development

a. Independent, critical thinking
b. Multiple interpretation of data

11. PROJECT COI TS:

O

A. An identified problem/question In which the student
has designed an experiment to test his/her hypothesis

B. A detailed research report

1. Title-page
2. Table of canto
3. Abstract - maxi m of

4. Introduction (prob

i investigated)
5. Methods and materials
6. Analysis of collected
7. Conci4sIons and Imp

* research.
8. Graphs, tables. d

14

250 wtrds
hem and hypothesis to be

used to Itudy problem
data to infer results
['cations for further

lagrams to illustrate

tr
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investigation
9. References

`1Ix

r
A physical display

. ..
.2'

.
.t_..

1. A poster display of 3-6 posters totally parf..t.:
. .

!.,,.

2...Exhibit tables,fdiagrams, graphs, modejs;Jetc.
3. Dimension - 36" wit .x 30" deepand a. maximum

of 7 ft. from floor
- 4. Posters should be printed -'nqatly_with correct.

supporting

spelling

An oral presentation

.Students stiould .mse note Cards if necessbry-

rather than memorization :to prepare an ,explanation
of (nvestigations. Background information,,
methods used, data 'collected, and all mrisuals

should .'be discussed. . Cards are to OW, used fb
referen63 and are not to beirsad to Judges.

4 A
I

I I I . IMPLDENTAT I ON

A. Preparing Students
1. . Class Investigation
2. Time Schedule
3. 'identifying a Problem
4. Stating a Hypothesis
5. Locating information
6. Collecting and Organizing Data
7. .Analyzing and interpreting Resukts.
8. Research Report Content
9. Display
10. Oral Presentation
11. .Checklist

B. Planning and Manegement of Science Day-

1. Set Date and Location
2. Coordinating Volunteers '

3. Acquiring Support
4.

5.

6.

Schedule
Recruiting and instructing Judges
Entry Forms

7. Program
8. Floor Plan
9. Name Tags
10. Tally Room
11. Supplies
12. Awards
13. ;Nerds Cerembny
14. Pdbticity
15. Judges' Folders

17
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EWE TAT I B MUM DU PREPAR I PG SIMMS
.

Science teachers are psuatly the directors In charge of the

programp-. They are responsible for the.organizationa4 aspicts..of

a schgbt Science Day and are primarijy involved with advising

students throughout their project work. After deCidino op a

Science Day Program, teachers should contact The Ohio. Academy of

Science and their district council persons to obtain' materials

and dates of the District and State Science Days: The local

Sbience. Day should 'be scheduled at least -two' weeks before
district to meet.entry requirements.,

. .
CLASS INVESTtGATION

$.
TbSchers advising for-lbw-tit...O.-time-may- wish to follow this

Class investigation plan. (A student guide sheet is in the

Appendix for students able to work independently on projects).

1. Acquaint students with project work by showing tape and

slide presentations, or by simple demonstration using
posters and pictures of previous science projects.

Visual displays will give students an overview of

project compondnteand exp'ectatiohs. Students should

be provided with a prolect component listing. (See

Appind4x).

The entire class should be involvid In at least one

investigation prior to the selection of their project.
Some Science Days are criticized for diOlaying projects
that are not scientific -- those tha. are reports about

6 topic rather than investigations of a .problem.

Students,.who have been involved with experimentation

rt will' be knowledgeable concerning the gibed to define a

problem and suggest a procedure to test l'heir

hypothesis.' A sinipl. investigation that may be used

with the entire class Is that involving cereal color and

birds (See Appendix). It is recommended that the entire

class complete the. same experiment to uenable

participation of all students in the discussion of

variables,. controls, with:114y, rellibility, etc.

3. A second activity may help to initiate appropriate

questions. for science Investigations. Students should be

in a lab team of two or more, be given science topics,

and, as, an assignment, write possible questions or

problems that may be investigated. For example: using

the ,topic of plant growth, students may suggest

investigating the effect of tights temperature, soil

type,' weer, or minerals on the growth of a plant. A

class fallOw-up discussion of the suggested problems of

each lab' team and the workability of each should be

Implemented. One of the suggested 'male= should then

I
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be.selected and thekscientific methodology that would be
necessary Ito complete en investigation should be
discussed (See Appendix). 0

Continually stress the\importance of a scientific
method approach in solving a problem. ,Present and
discuss as many investigations as possible to emphasize
(the importance of prodpcing investigative rather than
report projects. 4

Students may need guidance tn narrowing their,
project topic ,(See, Appendix);, chooting a 'research
problem, tocpting information, collecting and organIziog .

data, analyzing and interpreting results, designing
their equi0ment or physical displayre) and/or the
technical 'writing, of the research 7paper. $.11N3

teacher/director may assist students in all of these
Auluss....as....upgmtpgLWhOut actutlly doing any project
work. Students. may also.be referred.to experts In

their chosen fields.

TIME SCHEDULE CHECKLIST

A time schedule is very important to the inexperienced
project worker, (See Appendix). Teachers should announce the
project completion date and suggest reasonable check .points to
insure individual compliance. Also necessary for the. teacher
having several classes involved' In project work Is a check sheet
'(See ,Appendix) for each student on which will be; noted each
time, the teacher and student meet to discuss project progress,

4 This enables a teacher notioWly to Mire at any given time what,
each ,-student is working on,'-but also to monitor progress in

outlining, note taking, location of references experimental data,
etc. This listing will aid In' parent' conferences and' in
determining the degree of pupil involvement.in the projects. '

ft*

a

46.
IDENTIFYING A PROBIIEN

Identifying a problem to study is often the most difficult'
aspect of a science research study. After a student has been
given en overview of what is expected, the criteria that will
be used to valuate his/her work, the student is ready to assess
his/her own goals and objectives end choose en investigation that
will, meet these priorities. Students should consider hobbies,

.special interests, pnd current societal issues. Several sources
of ideas should be atonable for inspection.

When formulating the question/problem, the student must
consider: a) 'the type of information that will be necessary to
collect (faVts, attitudes, skills), b) how the data will be
collected (experimentation, surveii, collection comparison), and
c) from whom the date will be collected (random ,choices must be
used to keep prejudices from affecting the results).

17
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STATL A HYPOTHESIS

The hypoltesiS should state precisely what will bed 'tested.

A- hypothesis Is a tentativieexplanation made to test. 4001. ft

guides ihvestigations to answer the questions. -*StudeaW,Should

consider realistic imglementation of the' experiment& Design of

the investigation and the statistical treatment shoulii be

considered simultaneously. -Questions puch as how the data will

be analyzed and evaluated4lood,to be answered. A representative

number of subjects are necessary to generalize to the larger

group that the'sample Is intended to represent. The validity` of

the experiment should be addressed did the exper tmeat test the

'stated hypothesis? Studenta,may also consider the reliability of

their results. Possible replication of the-original experiment

used to determine the consistency of the results.

LOCATING *IWORMATION

4 Once the students have identified the prOblem they wish to

'research, a review of the literature on that topic is necessary.

Most students need direction as to the various types of 'reference

material available. Students will have to be reminde0 of the

importance of current writings from science periodicals. Minimum

numb of references should be designated. Proper style Is.

assent al`. Locating Information will be expedited if studentsi

library skills are reviewed, and school librarians are versed as

to the requirements for the research study. Direct interviews,

filmstrips. Visitations, and written correspondence should be

encouraged as a means of gathering. information (See Appendix).

COLLECTING AND-ORGANIZIN6 DATA

4

Students need guidelines for collecting and organizing data.

An outline that may assist them follows:

A. Deteemfne the kindt of information needed to test the

hypothesis.

1. Attitudes
Z.. Facts
3. Skills

B. Discuss methods and procedurgi that will be used to

collect data (including but not limited to):

1. Simple controlled experiment - an experiment ,in

which there is only one group or subject that geti

the experimental treatment. The control, another

group or subject, does not get the experimental

treatment but is otherwise treated the same.

18
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2. Counter balancing or crossover design experiment -

an eperiment which is-done twice with the %ape.

subjects. Ttie second time. the groups are "crossef
ovefo- thus, the control becomes the experimental,
and the acperimental/becomes the controlf

3., Blind and double -b)ind experiment_T.L. In a blind

experiment: the subject, although being
knowledgable about the experiment, does,not know if
he/she Is a part of the control group or .

experimental group. In a double-blind experiment,
both the experimenter= and the subjects are
4uninformed as to which group received the treatment.

4, Scientific observation

a. Case study - the detailed observation or study
of an individual or event

b. Anecdotal record -.one's personal experience.

given as a story (lesser quality scientific

evidence)

c. Naturalistic observation - observing a natural

situation (people, aniMals, societies,
with the least amount of distuitance to the %-
subjects

5. Survey - a sampling of opinions or collection of-"-)

data from" a designated group (people: plants,

animals: minerals: etc.)

C. List and locate materials that are necessary to complete °

the experiment.
4

Keep a detailed written diary or log, book of all

observations, findings, procedures: etc., or dictate

information Into a tape tecorder fax later

transcription. Be sure to date the records, Indicating,
time if applicable.

Thoughts concerning ,the .investigation should be

Included. Important lietalls become vague after awhile

and items not initially considered important may later

be an answer for further questions.

E. Use several methods of organizing data.

1. ,Tables
2. Graphs
3. Diagrams
4. Charts

or

19
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It is necessary that a complete, accurate deNription of the
experiment be_given for replication purposes.

ANALYZING AND INTERPRETING RESULTS

Student guidelines for analyzing and intejAlyting results of

a study are also necessary. There are several questioni to eta

considered.

A. Aasiag the tatiles, charts, "gtphs, and diairams'

'prepared from. written observation = what s the
reictionship between variables?

Consider the sampling used - is it representative of
the larger group for which it is being generalized?

C. Did the results answer the original question?

D. Was the experiment a reliable test of the hypothesis?

E. Will the same resus occur if the experiment is

replicated?

F. Complete Statistical Analysis

Some type of statistical comparison shbuld be

comOleted to indicate significant findings. Simple
forms migilt include: 1) ranking the measurements of
specimen and comparing pairs or groups, 2) finding the
arithmetiC means (averages) of control and

experimental groups and comparing the mean difference.

RESEARCH REPORT CONTENT

.

The research report should include:
, .

A. Abstirat
c

v St dents must' summarize the investigation in a maximum
of 250 words. Writing should be concise, accurate, and
cOmplete fSee Appendix).

B. LiteratureISOarch

1.. Background information

2. Studies Involving similar problems, methods, or

instrumentation

C. Scientific MethodOpgy (Technical Discussion)

20
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I. The problem/questicm to be investigated

2. The statement to be tested'- hypothesis

3. The methods, procedures and materials used during
the investigation

'4. The data collected
a. Presentation and analysis of data

1 . ! l'ab Iles .

se

2. .Figupes .

be. Graphs
t-

b. Diagrams . .

c. Charts
d. Maps 4 *

e. Photographs

5. The, significance of the results - generalization
and conclusions

6. Questiohs for further study

Tables should be on separate pages with data arranged so
that the columns of like material read down.. Figures include

graphs, pictures, drawlegs, maps, etc. Tables and figures are
nuMbered independently of each other.

A complete report will also include a Title Peg a Table of
Contents, and a list of References. (See Appendix for samples).
It should be noted that the title should include t e variable to
be f measured and the: specific organism or edition to be
investigated. Fcr example, "Acid Rainft'in nacceptable title
whereas "The Effect of Acid Rain on the rowth of Spirulina
Algae" ,is acceptable. Scientific papers do not use a table of
contents when published. However, it is suggested that the in-
depth research report include a table of contents to assistwith
the organization and development of a logical progression.
References should be listed in a standard format alphabetically
by author's, last name.

DISPLAY
)

Students should participate in several wOrkshbps given by
teachers od experienced students dealing with display
preparation. Instructions as to theconstrucflon of accurate
'graphs, tables, and diagrams are extremely Important. Sessions
that involve evaluating posters are valuable in giving students
an opportunity to view, and discuss the use of stencils, markers,

co'or, etc. Accuracy of displayed information Is most important.
The display should represent the sequence of the project and bee
concise representation of the experiment (see aOpendtx).



ORAL PRESENTATION

Students are responsible for reporting all of the findings

made dving their investigation devoid of any prejudice or

preconceived notions. Therdiary or lop bo6k previously mentioned
(s of primary importance. Keeping it in Its original form (not

copied) can contribute information experienced and noted that at

the time seemed (rrevelantr,tiat Is later viewed as significant. .

Students should be knowledgeable concerning the research aspects

of their study as 'presented in their written paper, the

scientific methodology' of thefr Investigation, and+all data and

vocabulary used on their display.,. '

St eats will find that comunicating their results in an

organiz manner tchronological,,graphing, etc.) and using all

e visuals to assist. them will lead to a Fomprehensive
overview of their investigetron.

CHECKLItT

Student co6fidence in communicating their research study

results will be-enhanced by following these. dots:

1. Do 'have a complete scientific study of a question: c

problem, hypothesis, procedure, and results

demonstrate use\f a scientifFc method approach.
, s 2. Do have accurate written data collected-to be referred

to or inspected.
3. Do have data summarized in tables, charts,. and graphs

for easy reference in showing relationships.
4. Do hive reference to thelsampling and validity of the

study to demonstrate knowledge of such factors and their

impiOs.
.

'5. Do haveg some statistical 'analysis when referring to

results or outcomes being significant: .

.
6. Do offer some conclusions resulting from your study

being careful not to overgeneralize your outcomes.
7. Do consider further questions.. to be investigated

generated by youtL Investigation.

8. Do have ,a good, b sic knowledge of the theories and

principles; in th field of science in which you have

completed your Inv igation.
' 9. Do consider reviii ns' that may improve your study.

. 1O Do practice your p esentation in a logical sequence.

11. Do be Confident a d proud of your eccomplishmdntsi

22 24
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litELEEF NTAT I
apt A^ .SCI DICE DAI MEM KAM NG Me tillatifT

Once the 'students are working independently, the director

must address the second major task -- that of Local Science Day

planning and management. A suggested time line for the director
is available in the Appendix. The following guidelines may be

followed to insure completion.

SET DATE AND LOCATION tame

The date 'and place of the evpnt should be cleared with

school administrafion and announced to staff and students'as soon
'as possible. Set date atfleast two weeks prior to District
Science Day.

COORD I NATE 'VOLUNTEERS

Meet with fellow teachers who will be-involved-anddiscuss
the .program to be offered. It is loportgant that constant
commuhication is. maintained throughout the several months leading
Into the actual date.

ACQUIRE SUPPORT

Initiate ,support frdm parent and community organizations.

. 'Supply background information concerning project. work and

specific ways that they can be Involved: a) various tasks during

Science Day, b) purchase of certificates and other awards, c)

recommending and recruiting qualified judges, d) typing. Here

again, a successful program Is a_ cooperative effdtt -- keep
everyone informed.

SCHEDULE

The day's schedule must be popted,well in advance in all

science rooms, student bulletin boards,. and office. Being

considerate of the staffs' end students' other responsibilities

will ensure poiltive relationWps and a successful day. This

schedule should be included, in the letter sent to judges;

therefore, It shoulbe finalized and accepted two months prior
to Science Day. (See Appendix)

t.

RECRU IT AND I NSTRUOT JUDGES

. .

Thla major manadement* tbsk of the director Is that of

acquiring qualified judges. . A first step is to begin a listing

of possible candidates that includes their addressi,phone number,
science area, and a column for comments. The first group to

23
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contact Is the admfnistrative office personnel (Superintendent,
Assistant Superintendent, curriculdm supervisors, school board
members, school nurses, etc.). Next, ask teachers and principals
from other schools in the area. (It is best not to involve any,
faculty who have direct contact with the participptUng
stucients):. Consider the community. Contact persons '.in the
medical hells @veterinaians, optometrists, dental hygienists,.
pharmacists, lab technicians), in indc&try, in colleges,
in yniversities, In vocational and technical schools, .in

sent oltizen- groups, in professional' societies, and in

local government (Appendix'). When determining the number of
judges to Ixe invited, tconsider: the nualber of. projects to be
available for this flask. Judges should spend a minimumof ten

mjhutes 'with each student and should, fiot.be expected to 'judge'

more than seven projects.
I

When calling Rote:Mak/judges, it is necessary to mention
the date and time involvddi First, 'a full explanation pf"the
program will. often be necessary unless the candidate has judged,
at other Science Days. Therefore, be sure to mention that the

%criteria and ratings betng implemented are'those recommended by

The Oflio Aelidemy of Seietide:`"PlObt'ApprehenNtoircantirertfurfnetiid.

if the phone call Is followed up by'a letter that includes: 1)
the schedule, 42) procedures, 3) map of school location, 4) fhe
judging criteria and, 5) a sample judging card. The director

should Include phone number that judges may'call for additional
information.

11.

The cesponsibility of acquiring qualified judges cannot be

overstated. Students have worked months in preparing for this

event and if is most important that they go home satisfied that

they were evaluated by a professionalbin the field. It Is

recommended that careful consideration be given to patent

involvement in the judging process. Certainly the individual,

the number of participants, the science field, and the
availability of candidates all have to be considered. However,
the utmost professionalism must endure throughout the day..

To ensure that judges understand the four criteria to be
evaluated, to poet with the judges before they proceed to
interview students. During this session, quickly cover the
prograA4306tives ant what ts expected of each participant. aft

sure ,±12 ,. i'Darticu ler grojeats Ara ±42 evaluated Jay.

Wang .ramparid . crittula m Awed jn iha Standards hr.
Ulm= Da _that imaject versus Anzthirl. Ask col leagues to

review the project cards and exchange any cards, as cleaned

necessary/due to knowing the students, dr having a project that

is out of their f1014 of study. Using the guide sheet sent to
judges previously, discuss the criteria and answerAny questions.
Always, give judges the flexibility to return a judging card or
to request a second opinion on a project (See Appendix).
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ENTRY FORM

. An entry-form =t I

project egor
\ throu6h the Scion

date ng both fair

udes the student' name, grage, homeroom,
nd project .hypothesis will be useful

Day preperatikm. Be sure te,set a, due
firm-1n adhering to all stated rules and

dates.,::1: Students- must accept the responsibilities involved with
being a Science Day. participant. Arrange the entries in

alphabetical order according to categories (See Appendix).,

A program. of student names and project tlfries categories
is a nice keepsake for parents, and studentt find if rimarding
Just seeing their name in print. it also affords the director an
opportunity to formally thank those who sponSOred various aspects
of, the Science Day. Using the alphabetically arranged entry '

fo6ifs, an accurate listing of participating students can be

sally acquired..

I

FLOOR PLAN

A floor plan should be designed to help organize the event.
Grouping .projects according to category will assist judges in

locating, exhibits. State standards specify a three foot (wide)

space not to exceed seven feet in height from the floor per

A:card table'' works-well If other tables are not

available. Aislts shbuld be as wide as possible to-enable judges
and guests to easilylvi w projects. Space assignments (exhibit
number) and table erre ements should be made well .Jn advance.

4

NAME TAGS

,
Name teat for participants, judges, runners, and other staff

are essential. The stick -on variety are, easiest: the name of '

the participant, space numter, and homeroom can be printed from

ithe- information on the entry forms. Distribute these.prior to
having students seto projects so they can be easily identified
at all times:

TALLY RO014

Selection and supervision of the staff working in t4\
tallying room. is also the director's responsibility. A
professional atmosphere must prevail at all. times. There should

be no discugslan of students personally ac of judges at of the

N evaluations themselves.- Only, designated staff should be allowed

In this roog during the actual tallying of cqpds. As student
Judging cardi are returned, they must be 'etched (if two
evailuations, were comploted), the scores should be checked and

.
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averaged with a final rating assigned. Blue, red, green and

black crayon Marks corresponding to theratings' are often used

to expealte the process. The certificate is then located and

the i proper seal t i s attached., The rating is stamped or

.handwritten. If r4bbons and/or otheO'awardsiare given, student

names and other information cad be added at, tills time. (See
.

Appendix) /

SIN'PLIES

Judging cardsp'certificates, and.seais may be purchased from
The Ohio Academy of Science: 445 King Ave., Columbus, Ohio, phone

,judging1(614) 424-6045. Itse is strongly suggested that the judging

criteria local le 1 withia indicate4 on these cards be used at the
adherence to the minimum number of points necessary for. ning

each rating. Students are misled and may experience difficulty'

at district level of competition if other triteria and standards
are used at the local level. Students Ill recognize the Judging

car d4E -to be tNe same at the loCal, district, and state levels

(only a color difference exists) when materials are acquited

. .through the Academy. Order supplies six weeks in advance of your

science, day. .

AWARDS 4

Ribbcm and/or ytrophy selection should be discussed with

appropriate staff /and ordered well in advance of the event (2

months). Students tend to "let down", become discouraged, Ind

tired, three to four weeks before the Science Day. It Is a 'real

incentive to create a school display:. of, the awards to be
presented along with newspaper artictes and pictures of previous

Science Days.

AWARD CEREMONY

The presentation-of awards should be er special portion i 'of

.the Science Day. jiminized j filer

=lea ark reginallos4Isiusigtithpilhidesilmralng illearkene It its recommended

that certificates be awarded to all participants, and ribbons,

medals, andfor trephlis at the discretion of the director. An

awards prograM is more effective when. carefully planned and

conducted in the pretence of peers, as we as parents. Students

eatning positions at district and sta levels of competition
shot*, be noted.

'1.14

SPECIAL AWARDS

Many professional societies, Industries, colleges,

universities, and government agenclei demonstrate their interest
in student research by7bffertng afveriety of awards at Local,

District and StateScience DUys. These organizations develop

26
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their own' criteria end present their awards to the students they
evaluate as exemplifying their Objectikes.

PUBLICITY

Publicity s gssentlali for increasing community support and
obtaining re(nnition for participating stude9ts. Be sure to
call local radio, TV, \and newspapers in advince,to ensure their
promotioh, of the event (See Appendix for sample news release).

JUDGES' FOLDERS

4

Prapai-e a folder for each judge. °Judges' folders should
I 4 .

schedule of the day, 3) map of the floor design, 4) judging

criterib, with explanation sheet, and 5)thank you letter. The
folders can be assembled in advance. - On Science Day, place

folders on a table in alphabetical order with the name tags on

the` outer cover. The judges wil be given their folders as they
arrive, thus giving them an opportunity to review the criteria
and the projects they will evaluate. Adjustments can be madeby
the director for those judges not in attendance (remaining

folders). ,
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INSTRUCTIONS TO PARTICIPANTS 4

."`

-Participation in a Science Day can .1:9 'a rewarding

experience. It offers young people an opportunity to learn and

practice the principles of scientific research, an opportunity

to meet others interested In science study, and a chance -to earn

recognition for academic excellInce. Thus, those involved should

not be limited to the gifted, although all should be made aware

of the long and tedious work involved in science Privestigatiop.

Accurate prediction of a student's potential its impossible until

he/she has attempted a project a number of titles. Most will not
I4____but_ proficiency. willL I I t =

Come to those who are persistent.

=

Participants in Local, District, and State Science Days may

be in grades 7 through12. They must earn'At superior rating

(36-40 poin4s) to submit their projects to the next-in-line

Science Day. DIstrict and State Science Days operoate on quota
systems that may further limit participation.

oedf

2. Although project.$ entered in a Science Day acthlty must be

researched and developed Wthe participant alone, the

Academy encourages the use of advisors or mentors.

3.. Projects must provide adequat ling. This requires a

great deal of time and a number trials. bile to the nature

of projects, it is not possibleto state minimums. Consult

your advisor or teacher for further information.

4. Each project must Include a research report covering in

detail all of the work, Oeferences consulted, and

acknoWledgment of assistance received. The experimental

data, statistics, notes, and computations should be recorded
in logs or record books. Only a description of the work, the

results, and the conclusions need be included In the report.

This report should follow an accepted form of tochqical

reporting and be carefully'checked for Correct pu uation,

spelling, and grammar. If possible, the report sh contain

Illustrations in the form of photographs, sketche graphs,

or charts that contribute to 'the effectiveness 0- the

material presented.

5. An -,abstract of fifty words or less giving a briti4

desCription of the project must be prepared and displayed

with the project. The abstract beers the title of the

project, the lipme, grade level, and school of the

participant. A Abre extensive abstract should be Included in

the project report (See Appendix).

The participant Is required to .give a clear and case oral'

presentation of his project, to answer questions, and to

i
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deffiii:.21my terms used. This brief oral presentation should
completely summer ire tly) prloject. The,quantIty and quality
of knowledge attained will be evaluated by this speech. If d

question is not clear, the participant should ask the judge
to rephrase it. One should mat attempt j 2311112aLfi .13 formal

. Umtata.
.

7. Physical displays are to occupy arspace not more than 36"

wide 30" deep. The height should not be greater than may be
, easily 'viewed above normal table height. -The top of the

display should not be more than seven feet above floor

level. Those projects which must involve floor-standing

elements must not extend beyrd the three foot wipe limits

of the standard space allowance. Extenston of a project
beyond the stated limits may result in disqualification.

8. The use of "kit" models is discouraged. Such models may be
used whenthey make a definite contribution to the research
approach to the problem and are not the principle element of

the display. ,Models made by students are prefeiTed since
they have a much greater instructional value and demonstrate

that the participant has had a proportional. gain in

knowledge.

9. Use commercial equipment when it would be impossible to
conduct the research without it. However, if equipment

is used, the participant must be prepared.to-rscribe Its

operation and function.

10. Displays and demonstration equipment should be neat,

attractive, and stable. Refrain from using string, wire,

tape, flimsy construction materials or props. Plywood,

pegboard, or masonite, for example, joined together securely
makes a rigid suppOt-t for the display. Avoid the use of

smell print, Indefinite colors, and crowded elements. These

detract from the effectiveness of the project. A

malfunctioning or non - functioning apparatus is not only of

little value, but may even result in the downgrading,of en

otherwise good project.

11. Trhck, pet, or comic names for experimental animals or

specimens should not be used.

12. Project displays shall not involve materials OP eliments

which might be dangerous to onlookers. Explosives, toxic

elements, Injurious chemicals or gases, open flames, any

unprotected moving parts, etc., may be necessary in the
research project, but the experimenter should alwhys exercise
the greatest care and conduct then phases of his work under

qualified supervision. Plastic lecratory ware should be

substituted for glassware whenever eossible as there is

always the danger of breakage.

13: Teachers, .other professionals, scientific organtzations,

industries, and parents can and will give much valuable aid

29
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if the request is made in the 'proper way. Courtesy and

consideration coupled with sincere expressions of

appreciation will eliminate many of the rough spots for a

young scientist. Remember, others may advise and give aid,
but they must not do any work for the partICipanti

14; It is not recoMnded that students engage in group projects
srnce such projectlIcannot be submitted in District or State

Science Day activi ties.

15. Any individual project can-be used for only one year; it must

not be repeated nor given to another person to, represent

his/her work. Some projects ate of a continuous nature In that

they involve continued exploration of a particular area of

'science from year to year. However, the projects of this
type submitted for evaluation must involve nbw material each

year both In the report and the physical apparatus.

16. Students must adhere to the rules for the use of an as

adopted by the Ohio Junior Academy Council.

INSTRUCTIONS TO JUDGES

The attitudis and conduct of the judges determine the

success of any Science Day activity. Therefore, it is vital that

each judge understands thoroughly his/her duties and obligations.

He/s should.also haw, knowledge of all the requirements of the

partrElpants. All judges need to have'a genuine Interest in

young ,people combined with a desire to offer encouragement
min

guillincl, in their efforts to pursue learning In the various

fields of science.

1. It Is recommended that students have an oppOrtunity to

present 'their project to two professionals, at least one of

which. 'should be from educttion. This may be achieved as a

team or individually, with the scores being averaged.
t

2. Judges should introduce themselves upon approachthg a student

. and attempt to establish a friendly rapport to help reduce

the participant's tension.

3. Tte particrpant should first t asked to give his/her oral

presentation of the project dhd then to answer questions

about his/her work .on the specific problem. It is also

proper to ask questions within the discipline or subject

matter Involved at the student's level of learning, _A)

4. The participant should be put it ease, especially one who

appears, nervous during questioning. Judge.s should take an

active pert is the evaluation; silence may be interpreted as

disinterest, or boredom which can have a very discouraging

effect on the participant. ,

5. Judges should feel' free to.qu'el/flon the participant on the
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materials and tools used, the methods of construction, terms
used,' the sources of information, and the amount and type of
assistance enlisted In the preparation of the project.

6/ Judges are required to check through the stract and

research paper to determine their quality, 'spot errors in

spelling and grammar, and word-for-word copying. .check of

the references will assist in making a fair determin n of
the scope and depth of the literature research.

7. Judges should determine the span of sustained Interest in the
particular field of science, as well as the approximate
amount of time spent in developing the project being
evaluated. Some premium should be granted fbr considerably
extended interest and effort to encourage this', quality of

persistence.

8. Judges should note the number of subjects or specimen useW.

is the number adequate to generalize to the larger group thAt
the sample' is intended to represent?

9. .N4Grade level of the student should be considered.

'10. Discussion and final scoring of the project shbuld be at a

considerable dUstance from the participant, since disclosure
of cores is delayed until judging is completed. Do not

hurry a judgment. If judging in pairs, make sure of

agreement on each point. Comments indicating reasons for the
may be written on the score card to be ONO'

subsequently to the ,student. If a team of judges or an

individual judge does,not feel adequate or competent to judge
a project, another Judge should be asked td share In the
evaluation, or another team or Judge should be assigned.

4 JUDGING CRITERIA

Issmcw================mmossumemmummusams=========== stiamm==========

. SUPERIOR EXCELLENT GOOD SATISFACTORY

KNOWLEDGE ACHIEVED 10-9 8-7-6 5-4-3 2-1

EFFECTIVE USE OF
SCIENTIFIC METHOD 10;9 8-7-6 5-4-3 2-1

CLARITY OF
EXPRESSION 10-9 8-7-6 5-4-3 2-1

ORIGINALITY AND
CREATI V 1TY t 10-9 8-7-6 5-4-3°- 2-1

*There is no "Satisfactory" Rating given at Ste Science Day.
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1. din U= number of points for each rating:

Superior 36, Excellent 24, Good 12, Satisfactory 4,(Not

considered, at State Sciente Day).

The following paragraphs are given as an interpretation of

the various CRITERIA on which the project or exhibit will be

judged.

KNOWLEDGE ACHIEVE (CONSIDERING STUDENTS AGE AND GRADE

LEVEL)
,

1. Has there been'a.correcf use. of scientific terms?

Does he/She understand these terms?

2. Is there. evidence of an acquisition of knowledge

(depth) 'through the research or has he/she merely

acquired a manipulative technique?

3. Does he/she show evidence of knowing what the underlying
principle(s) is (are)?

'

40

4. In brief, has he/she actually learned something through
his/her study and research above and beyond his level

of classroom work?

"lb

B. EFFECTIVE USE OF SCIENTIFIO METHOD

1. Does the student have a clear-cut idea of the purpose
of his/her project, or is It something thrown together

and manipulated? While the mere assembly of a "kit"

Is frowned upon, therq can be a, definite researsp

approach wherein there may be an effective use af
scientific method(s). 'However, it should not be the

principal' element of the display.
4

2. Is he/she awake of other approaches or theories relative
to hip problems or project?

3. is there evidence of literary and/or experimental

raearch? Has he/she .been thorough and have there been

prolonged or sustained experimentations?

His he/she observed any basic phenomena?

5. Hai he/she
any deal

Has he/she
manner and

experimented sufficiently to have collected

I

analyzed hit/her observations In a logical

drawn valid conclusions?

32



Has he/she used an adequate sample to make-.

generalizations?

CLARITY OF EXPRESSION

1. Cin he/she orally explain his project concisely and

answer questions well? Discount a "glib tongue," but
try to weigh evidence of nervousness when talking to
a "pro", as you are considered. Watch out, however:
for a memorized speech with little understanding of

principles.

2. Has the participant expressedihimself or herself. we
In all written. material4 such as the abstract and

research report? Consider that this material might
have been copied or written by another person.

t'
3. Is the physical display neat 4nd sufficiently

definitive? Discount printed posters and

professional placards unless you have evidence that

the participant has made them and has a depth of

knowledge of such material.

4. Beware of /nrsspelled 'words.

5. DoeS the research report include a literature

review, experimental data, statistics, results, and

conclusions? Does it follow an accepted form, of

technical reporting?

D. ORIGINALITY AM) CREATIVITY

1. Is the problem or the approach to the problem

developed in a particularly significant or unique

manner? It is true that the apprbach mfty not be new

to the judge, but does he/she show an enthusiasm

that
one less . versed in the subject of phenomena might

think it was "brand new ?"

Has he/she a new approach to an old subject?

Has he/she a unique presentation or organization of

materials?'

4. The assembly of a "kit" may not be original or

creative but again* it may be a new and unique

approach to a problem and may economize on flee and

effort.

5. Is theee evidence of initiative? Place a premium on

the Ingenious uses of available 'Materials and hand

made elements. Collections and manufactured
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apparatus can be creative if they are assembled and

used to achieve, show, or prove a stated purpose.

RUfES FOR THE USE ANIMALS

1. An that are used in experiments should ba, kept In

excellent condition. This IncPides proper diet,
satisfactory housing, and appropriate cleanliness.

2. In dietary and other experiments, vertebrate animals should
be maintained on a restricted diet only until observable
symptoms are noticed, 'then steps shouif be taken to restore
them to a healthy condition., They should not be allowed to
die from such experimental procedures.

3 Art t =

&lima' be killed or which might otherwise cause pain or
distress to the animal, should be conducted with proper
anesthesia and under constant and proper suparVision of an

Instructor and competent medical or veterinary personnel.

4. All experiments which involve vertebrates should be
undertaken only in search of new knowledge and/or proof of a
theory or principle. The entire plan for the exp*iment c.
should be written and approved by the teacher - sponsor in

advance.
4

5. Cages should be large enough for the particular animal.
Rodents should be supplied with gnawing materials. Exercise
devices are desirable.

6. Aquaria should be leakproof. Emergency equipment In the
form of containersAand mopping materials shdilld be Available
In case of spills or leakage). An err-pump is essential if

the total length of all the enclosed fish exceeds .the
proportion of one inch of fish per gallon of water.

7. Amphibious animals should have a landing plitform
"-

8. Care should be taken In moving or transporting
prevent rapid environmental changes.

9. Care should be taken'to prevent' teasing or abuse of
by anyone.

10.

available.

animals to

r

Some vertebrates, particularly wild animals,
retreat or den box.

MN

animals

require a

11. Living poisonous animals cannot be displayed at Science.

Days. 9
3

12. A veterinarian's certificate of health is required for dogs,
cats, and other large mammals.

, 4
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13. Care,shduld
food.

14. All animal

constructed
escape of

be taken to prevent contamination of an animal's

cages or other types of enclosuCes 'should be

with appropriate door catches to prevent the

the animal or -its accidental release by a

spectator.

A

ti
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ARpendix A

/213111WLUOM4 OPPORTUNITIES

!Regional!
(Science 1 II.S.E.F.1
1 & Eng.1 1 1

1 Fairs I

I I
1

1

1 Local 1 ;District!
. 1 Science! 1 Sciencet

1 Daffy 1 1 Day I

1 1 1

volk

Buckeye
Science
& Eng.
Fair
and

State
Science
*Day

Annual l 1A.J.A.S.1
Meeting! 1 1

1

State 1 . IWesting-1
Sciencet I house 1

Talentl I ST '1

Search! I Search 1.

1 1 1

The common element in alt of these youth science opportunities is a carefully
planned and well researched science project.
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Appendjx B

RECJANAL AM 1

INTF,RNATiONAL =KZ A fAIRS
(

Ohio has several regionalscience and engineering fairq

where students may qualify for participa ion in the international
Science and Engineering Fair, (1SEF)4 SPECIAL RULES apply to
regional faiirs and the 1SEF.

For a set of rules and other'infOrmation about these two

opportunities vette:

Science Service
1719 N Street,: N.W.
Washington, D.C. 20036

°°"611414nce Service will also provide information about the

Westing dose Science Talent SearOG_

/ -
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Appendix C

=Kula - Projects should'be started as soon is

possible and a schedule maintained In order to ensure competition
of nil project components.

fPNOct lam Cheek /Ili available sources for possible

4'01 projett-Oees. Consider hobbges, special interests: and current
societal Issues.

identify a smiglige Students must consider the realistic
Implementation of the experiment. Design of the Investigation
and 'the * statistical. treatment should be considered
simultaneously. Oues$-1-6ns such as how ttle data will be
cbliected, analyzed and evaluated should be considered.

Stating Hypothesis-- A hypothesis is formed to answer the

stated question. It suggests a prediction that can be tested or
observed under experimental conditions.

Larista Ithacan:Um A thorough review of the literature Is
pepessery. Be sure to Include current science periodicals,
aerent non-fiction books, and interviews with specialists.

"4,

(I aglad And frganize DistA - Consider methodsaiWprocedures
that -011 be used to coil/Pot data. List and locale materials
that are necessary to plate the experiment. Kee0 a detailed

written. diary Of all observations, procvdufes, etc. Include

derte0:flii-and all other relevant Information.
;

ititatiad nag Infiwarat alkaalti - Use graphs, tables, and

.diagraMs.to determine relationships between variables. Consider

sampling,'reiiabiiity,sampling,' reliability, and a typeof,statisticel compaeCson.

L Bassemb Biwa rattfini A complete explanation Involving

the streptilic methodology, and the'llterature researched should
be included. An abstract, tables, and graphs aid in summarizing.

research Porjects.

r.

9. Di4play - Accuracy of displayed information js very

impertant. The display should represent the sequence of the
project. A concise representation of the experiment should also
be 'present. .

. .

1L. fie,,,, muttelaii --I Students shoo 1d be knowledgeable concerning
the research aspects of their study as presented in their written
paper. the scientific methodology of their investigation, end all
data and vocabulary used on their display. A brief comprehensive
supmery of the project will be given orally by the student Meths
time of Judging.

qo

a
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Appendix C Continued

.

1L Chacfc - Confidence of students in communrcating +heir
research study will be enhanced by following these do's:

10- Do have a complete scientific study of a question: cite
problem: hypothesis, procedure, and. results tó
demonstrate use of a scieptific method Approach.,

2. Do have Accurate written data collected to be referred
it or inspected.

.

3. Dollave data summarized in tablesi charts, and graphs
for easy reference in showing relatiodships.

DO- have reference to the sampling end validity of the
study to demonstrate-knowledge of such factors and

their impacts.

5. Do have some statistical analysis when referring to
significant results or outcome.

4
6. Do offer some conclusions,iesulting.from your study,

-being careful not to over generalize your outcomes:

7. Do consider further questions for investigation that
have been generated by your investigation.

8. DO have sound, basic knowledge of the theories and

principles in the field of science in.which you have
completed your investigation.

9. Do conetder revisions that may improve your study.

10.4b Do practice your presentation in a logical sequence.

11. Do be confident and pr9hd of your accomplishments!

42
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Appendix D

1. AN IDENTIFIED PROBLEMIQUESTIOu' IN WICH THE STUDENT HAS
DES IGNEb AN EXPERIMENT TO TEST HIS/HER HYPOTHESIS

2.0" A DerAILED RESEARCH REPORT

a. Tills page
b. Table of contents
c. Abstract lapprox: 250 words)
d. introductIon-(problem and hypothes4s-to be investigated)
e Methods and materials used tq study problem
f. Analysis of collected data to infer results
g. Conclusions and implications for further research.
h. Graphs, tables, diagrams. to illustrate investigation
I. References

A PHYSICAL DISPLAY

a. 3-6 poster displar- totally self-supporting

b. Exhibit tables, diagrams, graphs, models, etc.
c. Dimension - 3 ft. wide.- 7 ft. from floor
d. Posters should be printed - neat - spelling correct

AN ORAL PRESENTATION

Students should use note cards rather than memorization in

preparing an explanation of their investigations. Background

information,-! methods, used, data collected, and all visuals

should be discussed.

JUDGING CRIARIA

sommummimmummumassummumm====misimmisammatemensmsammonummumammosammum====

SUPERIOR EXCELLENT GOOD SATISFACTORY

KNOWLEDGE ACHIEVED 10-9 8-7-6 5-4-3 2-1

EFFECTIVE USE OF
SCIENTIFIC METHOD 10-9 8-7-6 10-4-3 2-1

CLARITY OF EXPRESSION 10-9 8-7-6 5-4-3 2-1

ORIGINALITY AND
CREATIVITY '10-9 8-7-6 5-4-3 2-1

The minimum number of points for each rating are:
Superior - 36, Excellent - 24,Good - 12, Satisfactory - 4.
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lAppendix E

massmaisnaulim

CONCEPT 'Setting up en Experimeht.

PURPOSE To give students.practLce j In setting up an
experiment.

ACTIVITY Sent will choose a type of cereal e.g. Rice
Olspies, and, using food coloring, dye 100 Red,
100 Green, 100 Yellow, and use 100 Nits:ire!.

Student will place ten pieces of each color of
cereal In a container. They w i l,l record the
amount of cereal eaten of each 40or for ten
days. They should also make several observations
relat4ng to the kinds of birds sego eating at
their food station, the weather conditions, etc..

EVALUATION 1: Student will formulate a. hypothesis.

2. Student will complete a log of observations
and a table of the data collected.

3. Stildent will analyze results and state
conclusions.

AMOUNT OF FOOD EATEN

-================== =MU =UM= SS MS UMOS fmt iV11201= = a tia======

Day of Observation

Cereal Color

Red'

Green

Natural

2
.11.11111

1

3

1011=1.11.m.

42

4

...1141.

51 6

44
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IIIMMII1111

4

8
0110.

9
1

101 Total

1

I

I

I

I

I

I
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Appendix F

EU= MU= INITIATIM NVESTiGATION lam

CONCEPT Initiating Investigative Topics

PURPOSE-- To generate possible scientific questions to be

investigated

ACTIVITY -- 1. Students will form groups and be given a science

topic (plants, animals, consumer products).

2. Each group will write a list of 10. possible

questioqs or proUlIems that may be investigated.

For example:
Topic: Plant Growth
Question: Will the color of tight affect the
growth of Petunias? Ah

m 34 Each group will have an opportqnity to present

their list to the class.

4. Class members will discuss the workability of

each quOstion and how 14 might be implemented in
a scientific investigation.

Name

Topic

Questions or Problems

1.

2.

3.

4,

5.

6.

7.

8.

9.

10.



11813112111lia ICeld

ENERGY

r .

Appendix G

USES SOURCES PHYSICS
I

Natural Gas Oil Wind Nuclear Coal Solar

1

Availability Economics Engineering Regulations Environmental
I

I

'Project Titles "Wind Turbine Performance 4Assessment"

Once you have some idea of your area of interest, you should
begin to narrow the topic.

A serious error of the first time researchers is trying to do
too much. "You'll be able to do a better job if` you narrow your
topic.

For example, let's say you choose energy as a general ergo of
interest. in order to formulate a question or problem, you need to
understand .that information can be broken down into smaller units.
Soon you'll reach en area that is limited enough to allow you to
prqceed until you begin to exhaust the ayallable sources of
Information.

The broad subject of energy may be divided Into /

Uses
Sources
and the physics of energy.

Sources may include natural gas, oil, nucl coal, solar:
and wind. 4f you are particularily interested I wind you'll soon
discover that you can be even more specific.

Projects on Wind may be concerned with availability,
economics, environmental aspects, regulation- and engineering.

Engineering may be limited to the problem or questtal-Fof:

"How will blade design affect performance f a wind turbine?"

I
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Appendip

1121311111 cEcKU ST

1

SCIENCE AREA:.

TOPIC:

TITLE: 1

KEY WORDS :,

1

1.. .CARD CATALOG
aUttiCfs title, and subject of .kcirCulpting
non - fiction and non-circulating refereilce books

2. INDEXES
auttvprts name and subject heading
Riadirs Guide to Periodical Literature

4

NEWSPAPER AM) NAGAZ !IC !MACES

4. SCIENCE ENCYCLOPEDIAS

fir.

5. HANDBOOKS
Chemistry and Physics and others

6. ABSTRACTS
Biological, chemicals, mathematical, social

sciences, environmental: energy

7. JOURNALS

I

8. COMPUTERIZED DATA BASES
Including on-line card cateloges

VERTICAL FILE
collection of brochures, magazine articles and other
resource materials on a specific subject area
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uff f =ma DAY PARTICIPANTS

1. Preview sample projects,

2. Have an gpderstandfng of judging crityria________
and project categories, fair rules.

3. Review scientific method approach

4. Complete a simple experiment

5. Identify,problem or question

6. Review literature,. log
400

7. Formulate,the hypothesis

8. Design and implement experiment

9. Organize data from experiment

10. First draft of research report

11. Construct graphs, tables, diagrams

12. Write abstract

13. Complete title page, table of contents,
reference listing

'14. Plan poster display

15. Develop oral presentation.

16. Present Project

48
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Appendix J

=Ea REMO MEE
CODES

Alph Numeric
, Category

NAME CLASS

IDENTIFIED PROBLEM

HYPOTHESIS

EXPERIMENT: materials workability time involved

PRELIMINARY'OUTLJNE Completion Date Quality

LITERATURE. SEARCH

hem References

Date Quality Quantity Type Quantity 1 Form

.
I

REVISED OUTLINE Completion Date Quality

EXPERIMENTAL DESIGN Materials Located Date Sterted________

COLLECTION OF DATA Quantity Quality

141111.-

First Check
Second Check
Third Check

INTERPRETATION OF DATA Tables Figures

CONCLUSIONS AND IMPLICATIONS' CompJetion Data Quality

F1RST*DRAFT Completicm Data, Quality

PHYSICAL DISPLAY Completion Date Wel t

FINAL DRAFT OF RESEARCH REPORT Completion Quality

ORAL'PRESENTATION Completion Dat Quality

47
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Well TITLE PAGE
*.

T I IL E REFLECT I NG THE PURPOSE AND RESULTS OF

YOM I WEST I GAT I ON

4

The Ohio Academy of Science

0

by0

George M. Smithman
4455 Kendall Avenue

Central City, Ohio 43xxx

.

May 10, 19x?

Research Supervisor: Mr. John Mauderly

English Advisor: Miss Denise Degot

Central City High School
462 Main Street

Ca:Orel City, Ohio 43xxx
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Appendik M

AMU liME DE =Mal

Page

ABSTRACT iI

INTRODUCTION

RESULTS AND CONCLUSIONS 2

RECOMMENDATIONS t 3

TECHNICAL DISCUSSION 4

Background pf the Pioject 5

Project Ap*roach 5

Project Resources A 5

Project Procedure 6

Step 1-Design and Construction of Apparatus 7
.

Step 2-Preparation of Samples 7

Step 3-Exposure of Samples 8

Step 4-Collection and Organization of Data 8

Step.5-Data Analysis 9

ASSESSMENT OF PROJECT RESULTS

FUTURE RESEARCH NEEDS

PROJECT MANAGEMENT
R

9

10.

10

Financial Managemenf 11

Schedule Management 11

Submission of Deliverables 11

ACKNOWLEDGMENTS 11

REFERENCES 13

FIGURES

Figure 1 - Example of a ipc4 Figure

TABLES

Table 1 - Example of a Good Table

APPENDICES

6

A - Descriptive Title
B - Descriptive Title B-1
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Appendix N

INELEABSIMCI'LLEN

An abstract should be prepared forAtach student report. it

should be on a separate. sheet qf p9pir immediately after the

Table of Contents. The abstract should be a concise summary of

the contents of the report, not merely a general description of-

%

what the report is about. Abstracts should not exceed 250 words.

All important facts and their implications should be stated

briefly,' but words should not, Abed so sparingly as to leave

ambiguity. Tables and graphs should not 11 included. New

techniques or new apparatus and _their functions should be

-
mentioned. New constants: crifical,data or formulae should, be

included. Names of new species should not be listed In the

abstract. All organisms, chemicals, etc., should be desrgnated

4

by full scientific names.
me

k
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AppendiA P

EMIEBDISELAIDIAGRAil

Atypical display at a science day should have the following
elements:

Title ,

Abstract
. Experimental Design
Background information including problem and hypothesis
.Results including tables and graphs of data
Conclusion(s)
Technical Report
Log book
Equipment, samples or other itelp from your experitrt

. 53
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Appendix Q

114 LIZ MR MIME DIREGIQR

.FOUR PLUS MONTHS PRIOR

1. Start student project work

2., Ask support from parent organization (volunteers, awards,
"snacks" for judges)

3. Confirm date and place- at least two weeks prior tO
District Science Day.

.40- 4. Prepare judges' source listing

TWO MONTHS PRIOR

1. Begin contact with judges

.2.4 Order materials necessary

judging cards
. certificates

c, award seals, ribbons, other

Acquire-supplies

a. name tags
b. pencils, penis, markers

c. folders for each judge
d. stamp for ratings
e. masking tape, scissors
f. stapter, paper clip&

4. Check facilities.

a. gym or place of event--public address system
bei- judges meeting room
c. room for tallying judges' cards
d. award presentation--public.address system

5. Entry forms due (5 weeks prior for local science day)

ONE(rM;TH PRIOR

1. Mall letters to judges

2. Design floor plan

3. Produce and assemble printed programs

1*
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4. Make space assignments

5. Complete judging cards

6.. Display awards

7..iContact media

8. Type certificates

Appendix OContinued

9. Complete name tags for participants, judges and officials

10.
t
Confirm list of volunteers (time available & prefeved task)

11. Conduct poster sessions for participants

ONE WEEK PRIOR

1. Review entire schedule with partiiipants -- offer
encouragement and s&pport.

2. Assign judges to projects.

3. Assembli judges' folders.

4. Reeontact media

SCIENCE DAY

1. Meet with volunteers

2. Issue participant name tags

3. Project set-up
a. Use adding machine tape and rule 30" sections marking

space numbers. Place the numbered tape on the floor

the night before. -

b. Call students in to the Science Day area according to
space number at the local level. Students will be
given an exhibit number at district and state levels

at the time of registration.

Distribute programs to participants

5. Judges' briefing

a. Folders arranged' in alphabetical order - Name tag

peperclipped-to folder*.
b. Review fudging criteria and procedures
c. Discuss floor plan for locating projects.
d. Superior rating 36-40 points necessary for advancement



Q Continued

6. Tallying room -

a. Recheck totals--average cards (if two Judgings)
b. Type sr stamp ratings on certificate,
c. Adhere seal on certificate
d. Complete listing lac other awards and superiors
e. Designate District Winners

7. Awards program

a. Recognize all students individually (cerlificate)
b. Distribute ribbons and/or trophies if applicable,
c. Name superiors-eligible for District competition
d. Make special awards
e. Thank all teachers, volunteers, judges for their

participation
f. issue Summary news release

A

p

4.0
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SAME SCIfICE 12/11 SetEDULES

WEEKDAY'

8:45 - 11:00
11:30 - 12:30
12:30 - 3:00
7:00 - 8:00
8:0e - 8:45

SATURDAY

8:00 - 9:30
9:00 - 9:30
9:30 - 11:30
11:30 - 1:00
1:00 - 1:45

Project Set-Up
Judges Luncheon and Briefing
Judging Projects
Visitation of Projects
Award. Ceremony

Project Set-Up
Judges Meeting
Judging on Projects
Visitation of Projects
Award Ceremony

Appendix R

Time allotments may need adjustment depending on the number

of projects and judges available. 4



'Appendix S

a

ME= E96 ADM

SCHOOL ADMINISTRATIVE OFFICE

A. Superintendent
8. Assistant Superintendent
C. Curriculum Supervisors
D. School 86ard Members
E. Principals
F School Nurses

II. PERSONNEL FRC*1 SURROUNDING DISTRICTS

A. Teachers
8. Principals
C. Curriculum staff

III. COMMUNITY

A. Medical. Fields

1. Optometrists
2. Veterinarian*
3. Dental Hygienists
4. Datists
5. Doctors
6. Nurses
7. Pharmacists
8. Lab Technicians

8. Business Fields and Technical Fields

1. Manufacturers
2. Public Utilities
3. Research and Development Laboratories
4. Engineering Consulting Firms
5. Archdtects

C. College, University, and Technical and tpcational School

Personnel

D. Government

1. City and County engineers.
2. Water and Sewage TreatMent Personnel
3. Agricultural Agents and Health Departments

E. Senior Citizens Organizations

F. Scientific, Trade, and Professional Organizations
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Appendix T.

AIMING CAM 'DATES

NAME ADDRESS PHONE I SC I ENCE AREA CCOENTS
======2221=11010113118=======1:31:430:1=112=========lonz======================================Z

1,



man pan BEM

Appendix U

STUDENT ENTRY FORM DUE DATE

Name
1

Homeroom

Grade

Prof Category: (circle one) Behavioral and- Social Sciences,

Bi istry, Botany. Chemistry, Earth and Space Sciences,,,

Engineering, Environmental SciencesiMathematics, Computers. "'

Medicine and Health, Microbiology, Phyilcs, Zoology

Project Title:

Project Hypothesi-ei

STUDENT ENTRY FORM

Name

4
Homeroom

Grade

'DUE DATE

Project Category: (circle one) Behavioral and Social Sciences.

BlochemAtry, Botany, Chemistry. Earth and Space Sciences.

Engineiring, Environmental Sciences, Mathematics, Computers.

Medicine and Health., 'Microbiology, Physics, Zoology

Project Title:
0

Project Hypothesis:,

4



I

7

TALLY ROOM: MA

Materials:

Extra signed but blank cer
Sharpened pencils
Pens (green, red, blue in
Containers for separatin
Staplers
Paper Clips
Ink pads and rubber

Excellent, Good, and

Tasks:

1.

2.

3.

4.

Appendix V

IALS APO TASKS .

ificates

Judging cards

amps of the ratings - Superior,
Satisfactory

Determine final r ing from Judges cards
Red, green, or b ue pen may be marked on cards for easy
identification o rating.
Stamp rating on tudent's certificate
Place Academy Seel onCertificete:

Blue
Red
Green
Black

Superior
Excellent
Good
Satisfactory

40-36
35-24
23-12
11- 4

5. Arrange c= tificates in the order In which they will be
presented.

NOTE: Select per nel that function well under stress.

61 63

4.
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SAME MESS RELEASE

Appendix W

Use school letterhead
CONTACT:
(Type your name
and phone
number here)

.

Ak
XYZ LOCAL SCILNCE DAY

SET FOR (FILL IN DATE)

fmlinmadideoreleese

'CITY- ( type date here) - The Ohio Academy of Science and (type

name o f sponsor or school name) today announced that (type

ma
number of students) will display the results of their research

projects at the (type name of locat..ftlence day) on (type day of

week and date) at (type location). The projects may be viewed by

the public from (give'times), and the awards ceremony will be held

at (give time) in'(give room or auditorium).

The director of this year's event is (give name, and

affiliation (school, grades and-subjects taught) who said,

"(quote yourself with something short and sweet)."

Superior winning students from (give name of science day)

will attend (give name of District Science Day) at (name of

college) on (date), an event also sponsored by TheOhlo Academy

of Science, where the students will qualify to e'tiltVnd State

Science Day at (give name of college) on (date).

-end-

Note: To lmpr9ve your release you may list m6re details on

additional pages such as names of students, special awards

planned, a plea for recrulting,ju'dges, or anytjaing else to add

realism to the. relegate. Um AlaLinr. alma
Attic .y it wet la summodzi .the names id ]inning students,,
especially ikon will Atting Abitast


