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FORENORD
) : a
PURPOSES OF THIS GUIDE , oy ,

This guide Is'a’long overéue'revls!on*and expan;loﬁ of the
Academy's Sclence Day Standards Handbook develioped orlginally In
1966 by the flate Kar! A. Shumaker. Although alt of the

sinformation 1In Shumeker's pubiication has been Included, a

significant amount of new mafer!af\has_been added. o
This gulde will meet several objectives: .
| | . . s
1. To provide a ratlonale for the educational valué of
sclence research projects; ‘ '
2 To'asslsf teachers In the loglical sequencing of students
through sclence projects; * L
, 3, To provide useful outlines, - forms and checkllsts for\
developing sclence projects and sclence daysj : '

4.4 To provide planning and management guldeiines for a '

¥ successful sclence day; \ ’
5. To outline Sc}énce Day Standards~for students, Judges,
teachers, parents - and others planning to conduct science days;
and . :
p 6. To relnforce the obJectives of The Ohio Academy of
‘Sclence. ’ : -

WHO SHOULD USE THIS GUIDE?

.
-*

« Anyone who plans to lﬁvolve'sfudenfs in sclenfiflc resesrch

_ projects to be presented at a Lacal, District or State Sclence

iDay should, use* this gulde. While this guldé Is Intended
primarily for those wishing to develop’ or Improve student
research and Local Sclence Days, nearly anyone Invoived with
these actlvities can learn something from this gulde. All
sclence day directors should follow thé Sclence Day Standards 1f
thelr students are golng to participate In Local, District and
State Sclénce Days' under the fusplces of The' Ohio Academy of
Sclence. |

HON TO USE THIS GUIDE .
. ' . -

This gulde was not written ta be read cover to cover at one
t+ime. Rather,- it was wnitten to be referred to when specific
questions come up that need to be ans!g:ed. For example, If you
have nevei Invojvéd students In sclentific research, you*il find
many syggestions on how to go about this task. 1f you've --never

planned ang directed e local science day you'll find out how to .
. . '

£ . ! . e
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do this, and lf you need suggesflons for recruiflng Judges.
you'll find some dlrecflon here too.

-

' " The Appendlcas provlde useful check!lsts and forms. FEEL »
FREE TO COPY PORTIONS OF THIS GUIDE FOR YOUR LOCAL EDUGATIONAL

USE. The.only reason this pubilcation 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.

ACKNOWLEDGMENTS
inltial pubflcaflon of this gulde was made possible by a
grant from The Standard O!l Company of OChlo. The Academy

apprec!afes SOHI0's Interest and support of’sclence days In Ohlo.

For nearly a decade varlous Indlviduals have suggested that
the Academy update Its Standards Handbook, but nothing happened
until Joanne Mann decided to take.on -this responsiblijity., During
the development of this new pub.dicetion many people were called
upon for help and advice, but no one worked as hard as Mrs. Mann,
She <brings fo this publication many years of success as @
director of 'a local sclence day and several yedts of experlence
as school councllperson from the Central District of The Ohlo
Junlor Academy of -Sclence. ;

Science educators tn Ohlo owe Joanne 8 greef deal’ for her
willingness to outline the' ways and means to‘ develop successful
sclence days. She Is a.delight to work with, and | em sure you
will fInd this publilcation of great heip In developing* and
Improving sclience research projects and local sclence days.

’~.

Mr. Lynn Edward Elfner
Executive Offlcer
The Ohlo Academy of Sclence

August 1984 ' . .
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. GOAL' OF EBUCATION b ' .
' . K . L
Oone of the primary goals In sclence teaching Is to

develop a student’s skill in critical thinking, Inquiry and/or
problem-solving.: A Scleance Day Program offers each student the
opportunity to defife s probtém and to design ar exper Iment that .
wiil attempt to solve or Investigate that problem, thus enabling
the student to learn through cﬁ'scovery. .

- & ;
‘. The stumbling 'way In whicheven the ablest of the
, sclehtists In evqu,genera*lon'have had to fight
. through thickets of erroneous observations, mis-
leading generallzations, Inadequate formulations,
and unconsclous prejudice Is rarely appreclated by
those who obtaln thelir scientific knowledge from
x,  text booksg¢ . 1
James Bryant Conant
Sclence & Common Sense (1951)

Preparing sfdﬁenfs for cltizen participation In the
development of sclence and technology pollcy and the utillzation

of sctlence In everyday i1fe ard'worfhwh!!e‘boals often Ignored
in school curricula which are achleved through a student research

_program.

AROUT THE ACADEMY
’ "

The Ohlo Academy of Sclence . 1s a nonprofit’ membership
orgaplization founded In 1891 to stimulate interest In the
sclences, to promote research, to Improve Instruction In the
sciences, to disseminate sclientiflic knowliedge, and to recognize
high achlevements In attaining these . obJectlves. . Anyoné
Interested In sclence may Joln. Recognized as the common  meeting
ground ‘of the sclentific activities of the State, the Academy
pubiishes The Qhlo Journal of Sclence, promotds youth sclence
opportunities through ¥he Ohio junior Academy of Stlence, and
_conducts an ennual meeting with presentations In nearlr 29 flelds

of sclence. .

?"~ . . ‘ v

H

 THE OHIO JUNIOR ACADEMY OF SCIENCE
~ .

The Academy maintains the Junlor Academy 1In order. to
discover and foster Interest In science amdbng Junior and senlor
high schoo! students. The Junlor Academy Director serves as’ a
member of the Academy’s Executive Committee and as Chalrperson of
the Junlor Academy ncll = fhe‘govefnlng,body for the Junior

r

> . ®
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Academy. Each of the several colleges and universities In*multi-
county districts have representatives who serve on the sJunfor

. Acpdemy Counc!l. - District: level- councils select a school.
represenfaflva fo fhe Junlor Academy Councl! tao.

The obJecflves of the punior Academy are:

1. to provide an opportunity for students in public, private - -
and ' parochlal schools of Ohlo fo demonsfrafe their.ablil¥les and
Inter'est In sclence; .

2. to encou?age students to carry on Indiv]dual research,
problems which are within thelr capabiiities, and to provide
these students with an, opportunity to present the resulfs
of ¥heir research for evaluation; ‘ -‘ﬁ:;

3. +o Inform students about opporfunlfles;Jn sc!ence. and to
‘encourage thefr enfry Into sclence related professtpns;
/- .
4. to . promote ‘excellence In high school sclence Programs;

5. to-.recognize ability 1n the teaching of sclence In
elementary and secondary schools;and

6. to generate publlc Interest In sclence..

Sclence days provide the first step on the ladder to success
fon many students. Many youth science pportunities are
ahlable through The Ohlo Junldr Academy of S{ience. lncludlng:

1. Local, DIstrict and State sclence days o
2. Buckeye Sclence and Engineering Fair -
3. Ohlo Westinghouse Sclence Talent Search {
4, Junlor Academy Section’ Annual Meeting
- 5. The Amerlcan-Junjor Academy of Science
" 6. Ohlo Student Research Grants Brog gm
7. Ihe Ohlo Jnnsnnl.gi.ﬁnlnnsn o
8. Junlor Acadedy Section Membership - 0
The relatlonship between these and ofher youth science
opportunities Is shown In the Appendlx. Al of fheSe ectivities
have one thing ‘In common: ‘

a carefally planned_aﬁd*weli researched sclence prpjgcf.
R I 8

s - ‘ . .

L] . 4 L



"

4

b ]

| e —

SCIENCE IS BASIC
‘ ] ’.' . .

. There Is a need for more students to become knowledgeable In,

" sclenpce to meet demands of our technological soclety. However,

many professionals and parents vld¥-sclence as an.%extra®, or a
course to be taken only by the "glffed" students who wiil choose

o2 -

" fo speclallize In a sclgnce fleld. It Is this fallacy th&t needs

to be d!scussed.
. . . o~ L J

A creative sclence ptogram of fers much tS many. l+iif,/!6F

. "all students. Not only do-students igarn the principles and

concepts of sclence, 'but they also develop 'skilis 4In other

. currlculum areas, such as reading, language, and writip§.

DEVELOPMENT 'OF READING SKILLS . .

Reading skills,".foremost In Importance, can be enhanced
+hrough a sclence program. Learning to read successfully:
requires student - to distingulsh. sounds (audltory

" discrimination), and objects or symbols (visual,discrimination),

to possess a vocabulary of spoken words (language preparedness),
and 1p develop background expérience which will add meaning to
what Is reed. Early sclence actlivities provide the student with
ai| these skills.. Teachers Incltude fact gathering, Interpreting
the story, predicting -events, grouping vocabulary words,
characters, “etc., In +helr reading program, using unrejated
stories as-s context. Learning sclence process skifls would
, accomp! Ish,, goals for both discip’lines by-providing a- meaningful
context to stimulate the student's learning experlence,
’ . .

\)

Sclence process skllls such as obsServing - (using gll the
sehses to describe an object, event; phenomencn); Inferring - (to
logically dedué¢e beyond data‘given); Interpreting data - (ﬁlndtng-
relatlonships,” patternss tremds In the date collected); drawing
concluslons - (reasonable Judgmenfsozpsed on data), are dlrectly
related to the reading comprehensiofi skills congldered vital to
+he stiddent's education. A glance at aimost eny reading workbook
would provide a similer Iisting — getting the main Idea,
gathesing and Interpreting dadta,” evaluating and  drawing’
concluslons. “Thus, sclence actlvities not gnly ald In students!
I1teracy of- sclence, but~also In their ability to read.

LANGUAGE DEVELOPMENT o ; .

* An \7nqu8ry-orlenfed sclenge prograﬁ Is a means t0 language
development.. In-this setting. when students aré confronted with
a problem or situation,” thsy sort out factors end ask-questions.

" They discuss the type of Investigative procedure that would help
ansiar'iﬁelr question and set up thelr experiment. Students may
+hen use .the data they coilect to draw concluslons and meke
inferences or predictions. This experience can be communlcated
] - @ . L . L

L]
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to others. ~Students wll! share-thelr Invéstigative procedure and -

esults, and thus galn In developing functional langﬁaga skills
~ (follpwing dlrecflons. commun!catlng results). ’ .
.~ DEVELOPMENT OF LOGICAL, FORMAL THOUGHT

?ln educational experlences are necessary to develop
logical, formal thought and critical thinking (problem-ﬁ olving).
P -S¥lence providgs an ldeal context.' It Is Important <tNroughout
r Iife to be able to Identify factors Influencing & situatioh or
problem and study the effects. Meking deductions from hypotheses

s also .important In thought developmente ‘Sclience activitles

Involving Investigations enable students to suggest a soluf\on to

the problem and then set up an- experiment to test the valldity of

" thelr suljgestion. Students may find It necessary to consider

. other varliables and design a new experiment. Predicting outcomes
and estimating- rédsults .are also valuable thought processes

enhanced by a strong sclence program. P

L4

DEVELOPMENT OF WRITING SKILLS

Writing cannot be overemphasized In any of the disclp!ines.
Students need to be taught the Importance of written
, “communication In sclence research, In reporting experimental
data, and In writing proposals and abstracts. - After discussing

/2 - the why of writing, students must be +taught the how. An
s Interdisciplinary approach with the English and sclence teachers
wotking together wili promote the Importance of writing.
Students may begin- the year by writing dally logs concerning
fhetr exper.Iments followed by more |n-depth writing of a research

. . p!an or proposal, experimental’ reporfs, and sclence abstracts.
’ . .7 An exper Imental - rgport should Inciude: . )
1. Abstract ‘ -4

2. Statement of the problem/question belng !nvas§%9§fed..'
3. "Review of relevent llferafure - -
4¢ Statement of ‘the hypothesls belng tested.

/

. 5, Description of the deslgn and procedures of fhe ‘

Investigation,
, ’,
. 6. Report of data after conducting the experiment (tables
, : and graphs). . . /} :
. 7. Statement of the relationship obsarved befween fhe
: . varlables. -
v R \ . . '
' I Comparlson of the finding with the hypofhesls (supporfs

'or refufes).
; 4

Qo K .9 11
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Sclence  research reports shou!d be an Integral part of the-
. sclence program. Skiils In note taiing, outiining, researching a
topic, ggthering end analyzing ekperimental data and complling
references wii! be necessary to complete an In-depth study of a
problem., ) '

-

~ " A sclence abstract should be a surmary 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 Aﬁpende for samples of +title page, contents
page..bbs*racf, and references. - N\, ‘
. [
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. should be Involved In sclénce.. These Students require @he -

' +o _possess posiflve afflfudes. -
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F(RALLSJ’UDENTS‘ o SPUR AU

.' i ”

Most would agree fhaf°fhe gl fted and above average sfudenfs

-y

challenge, hava. the skills to grasp scienhce concepfs. and may
conslder a sgéence.dareer. , S

Students of lower academlc abill*y are offen sald fo need .
mord work ‘and practice In the "basics” and, therefore, . are not -
always given the opportunity to become Involved In the .sclence
currfculum. Research suggests, however, that.this group  may
benefit most from an early exposure to an activity-based sclence
prgaram. Sfudles have demonstrated that such a program will help '

come other barrlers,. -such as 'socioeconomlic ~sfatus and -
handicaps. These students have been_found to ask a varlety of
thought~provoking questions, to have hlgb cur!oslfy levelss and

-
Nar

’
.

The obvious . maJorHy ‘— the "avgrage" — are glven

) . opportunities to learn science mostly from’a textbook orientationv«

and  often are not ‘axpected to complete creative Investigations.
Research suggests thaf Individual perfofmance can be Incréased

. fremendously  ‘through conducting sclentific Investigdtions o

depending on the student's motivation ‘and aspiration to achleve.. \

M1 students, ~ regardless of any} academic standing or
handicap, should be glven the opportunity to study sclence, thus
enhanclng thelir Individual dgvelophenf and their place In society.

R [ ]
. ) ' C 2

RELATES TO EVERYDAY’L!S S .

?

'
e

i+ Is. Important /that sfqunfs have a positive attitude

~ toward sclence and the facts, concepts, processes, and skills.

that are being teught. . Students often want to~know why It. Is
necessary for them Yo study scliénce and of what use it will be to
them currently and In .the future. Teachers should discuss the
relevance 'of sclence to everyday llving. D!scusslons!fidnhgi§ﬁ.
and demonstrations may be used to have students generate the
personal use of sclence In day to day Illving. Today's publlic

policy Issues such ag population, heelth care, pollution, and . -
energy, must be undérstood by mii citizens in order for them o ‘

"make the necessary decisions as indlviduals and as voters. ’

' ) o . .

Sclentists can provide the technical knowledge and make
recommendations, - but members of soclety must evaluate the
consequences. ' : v .
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ENABLES STUDENTS TO BECOME SC!ENT!FICALLY L ITERATE

Because sclenflflc knowledge 1s constantly changlng. It Is

necessaqy to teach the development of processes, attitudes,.

concepts, and principles. Students possessing these skills will
‘ be able to apply them tn decls!on—mak!ng and problem—so!vlng. -

* Stressing the value of contl ndous quesﬂ'on'l ng, verl flcaﬂon

of data, respect for loglc, and conslideration of consequenge® Is.
Imperative In educafing students for fhelr role ln a d ratic.

soclety. )

™ Is Imporfanf that students participate intelljgefitiy Ih
decistons regarding critical sclepce-related socletal Issues such
. as the environment, popdlation, and techndlogy. Thus,,one of our
goals must be  to make all students sclentifically |lterate.

lNSTiLLS CONF IDENCE fN STUDENTS' OHN ABILITY °, P\

One has only to'vislt a classroom of sfudenfs working on
sclence Investigations to reallze one of the most faentastic
benefits of sclence Inquiry - that of bulldlng a student's self-
confldence. Students wlil| be a to communicate the problem,

procedures, and resuits of thelr experiments. They will have °

constructed graphs to {llustrate the data they collected and, of
most .Importance, they will be abie to state thelr conclusions
baseg on ‘thelr omn findings. Knowing because they discovered It
to be ‘true Hhas a gr reater Impact and Is retalned longer n
knovlng‘because fhey were told or read It In a text.

. ,
PROMOTES CREATIVITY - : oy , ’
8,
, ! . ¢ {
: Creativity has been defined‘as the recombining of kpown
things to make somethind new. Sclence actlvittes provide fhe
content and fha opporfunt{z fo promofe #41s -endesavor.

DEVELOPS ‘LANGUAGE AND READING SKILLS . a

- The development of bofh ianguage and readlng skiils has been

dlscussed previously. q?pe provides a unfque environment for
students o actively , participate In project Iavestigations,
Students enjoy t ”dolng' of sclence, as we!l as the’ sharing of

thelr findings. Language tgpment occurs more raplidiy In the .

context of meaningful activities. The opportunities to express
thelr thoughts In both verbal and written form are extensive.
Sclence assists. In the tedehing of reading from preschool to
high schoo! by relnforcing auditory and visual “discrimination,
vocabulary developmenf. and oral and vr!ffen comprehens!on.

-
I
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‘PROVIDES OPPORfUNITY FOR RlGHT BRAIN TASKS

. R4

HemIspheric "braln funcflon!ng emphasizes dlfferences In’
rocessing. For. most people auditory, visual and tactlle -*

Information that 1Is lingulstic In nature are processed 4in the
left * Hemlspherse. The rlgh1’ hemisphere  primerily processes
visubl-spatial,. synfheflcal and non-{inguistic materlals.

Complex thinking Involve$ bofh hemispheres gn elfher verbgl or

non-verbal tasks, -

* .Studles of hemispheric brain *ugzalbn!ng imply that.a school
program restricted to a {eft braln approach to reading, writing,
and arithmetic will educéte only one hemisphere. An ac#lvlfy—
orfented "hands on" sclenceé program provides opportunity = for
right braln tasks. Sclence Investigations require critical

thinking and problem solving which offer Integrated  experlences .

*“for more meaningful learning as Implled In the hemlspheric model.
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QUTLINE OF A SCIENCE DAY PROGRAM

] -

1. OBJECTIVES

e -

, . . . Y
. .A)> To senable students to work toward  maximizing
‘ Ipdlvidual PO‘fenﬂals © 3
A
. U To enable sfudenfs to lmprove thelr self-concept -
. feeling a sense of accomp | IshménY * - success In
comp!eﬂon . ‘ 7 ’

f

. "~ 'C. To enhble sfudon'rs +o become more eware of currenf
- lssueq In sclg.nce .

D. To glve students the opportunity to parﬂclpa'fe In
varlous programs offered fhrough The Ohlo Academy of
Sc!ence , R

1. Local. Pistrict and Sfa're Sclence Days
2. Ohlo Westinghouse Sclience Talent Sdarch
| | ‘ + 3, Junlor Academy Section Anhual Meeting
’ v .4, The American Junlor Acagemy of Sclence
R 5. Ohlo Student Research Grants Program
‘ . 6. Ohlo Journal of Sclence
: . 7. Junior Academy Sectlon Membership

E. .To enhance other cgrr!culum areas
1. S'rreng'rhan processe; of read!ng ‘
. 2, Develop research skllls X ~
| « 3, Maximize communlcation skilis (verbal & written)
g ' 4, Extend language and logic development
a. Independent, critical thinking

- b. Mu!ﬂ'p!e interpretation of data

"

it. PROJECTY CGPONENTS:

Ve
: A. An !denﬂfled problem/question In which -rhé student
; has designed an experiment to test his/her hypothesis °
. . .
-2 B. A detalled research report =~ 7
1. Tltle pege ‘
+ 2., Tabie of conte ér
" 3. Abetrect - mexigum of 250 words
4, Introduction = (problem and hypothesls 'ro be
{ Investigated) :
by T 5., Methods and materials used +o study ,problam
N " 6. Analysis of collected date to Infer results

7. Conclislions ~and Implications for  further
» research.
8. Graphs, tebles, dlagrams to Illustrafe

1“4 "



.!nJesflbaflon
9. References ‘-

>
7

A physical dfsplay‘

e

1. A poster display of 3-6 posfars - fofally sal¥*

. supporting
2. Exhibit tabiles,’ d!agfams. graphs, models.'bWC.

3. Dimension - 36" wigs.x 30" deep and a maxlmum o

of 7 ft. from floor
4, Posters should be printed - neafly with correcf.
+ spelling

«

An oral presentation d

L

Students should .use note cards If necessary-

'ratBer tfan memorization to prepare an explanation

thelr rnvesﬂgaﬂons. Background Information, -
mefhods used, data “collected, .and all ylsuals
should “be discussed.: Cards are to be used for
reference and are not to be}rsad to Judges.

I a

I -

i1l. IMPLEMENTATION

A.

Preparing Students - t

1. .Class Investigation

2. Timé Schedule .

3. 'ldentifying a Problem -

4, Stating a Hypothesis ) .
5. Locating Information

6. Collecting and Organizing Data

7. Analyzing and Interpreting Results. -

8. Research Report Content

9. 'Display .
10. Oral Presentation .
11. .Checkllst . . o

Planning and Management of Sclence Day

1. Set Date and Location

2, Coordinating Volunteers ',

3. Acquiring Support

4. Schedule

5. Recrylting and Instructing Judges

6. Entry Forms

7. Program - - N s
8. Floor Plan . - '
9. Name Tags
10. Tally Room
1. Supplles
12, Awards
13, Myards Cerembny
14. Publicity , . 2
15, .Judgos' Folders 1

S 7

L)

L]
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1L EMfTATION bF A SCIENCE DAY PHOGRAM -

v,
SIuﬂEﬂES
r ; .

3 ]
- Sclence teachers are ysually the direciors In charge of the-

program,. They are responstble'for the organizationad aspects of
@ schobl Sclence Day and are primerljy Invoived with edvisjng
students throughout thelr project work. After deciding op 2
Sclence Day Program, teachers should contact The Ohlo Academy of
Sclence and thelr district councl| persons to obtaln materials

.and dates of the District and State Sclence Days. The local

Sclence - Day should be scheduled at least - two® weeks before
District +o meet .entry requirements.. ' ).

CLASS INVESTIGATION , /

-

‘et ti Teachers advléing for - the firet +ime-may wish to follow this |

Class Investdgation plan. (A student gulde sheet Is In the
Appendix forustudents able to work Independently on projects).

. 1. Acqualint students with project work by showing tepe and

.sl1de presentations, or by simple demonstration using

,. posters and plctures of preylous sclence projects.
Visual displays wlil glve students an overview of

project componeénts®and expectatiohs., Students should

be provided with a project component |Isting. (See
Appendlix) . - i

2. The entire class should be .Involved In at least one

" Investigetion prlor to the selectlion of thelr project.
., Some Sclence Days ere criticized for, dispiaying projects
» that are not sclentific — those that are reports about
a toplc rather then Investigations of a probiem.
Students ‘who have been Involved with experimentation

v wiil” be knowledgesbie concerning the gbed to define a

problem and suggest 8 procedure fo test ‘thelr
hypothesis.” ‘A simplé Investigation that may be used
with the entire cless Is that Involving cereal color and
birds (See Appendix). It Is recommended that the entire
‘class complete the- same experiment to .enable
participation "of all stydents In_ the discussion of
varlables, controls, validity, reiidbility, etc. ‘

3. A second activity may help to Initiete approprt;fe

questions. for sclence Investigations. Students should be
In a Iab team of two or more, be glven science topics,
and, @s, an essignment, write possibie questions or
problems that may be Investigated., For example, using
fh:e;¥foplc of plant growth, students may suggest
In igating the effect of Iight; tempersture, soll
type, water, or minerajs on the growth of a plant. A
class fdllow-up discusslon of the suggested probiems of
each lab’ team snd the workabllity of each should be
Implemented. One of the suggested problems should then

«
*
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be_Selected and the scientific methodology that would be
necessary to complete an Investigation should be
discussed (See Appendlx) e, A

! . : Conflnually sfress the Importance of & sclentific
. method approech In solving a problem. .Present and
‘ ) discuss as many Investigatlions as possibie fo emphaslze
C O the Importance of produclng lnvesflgaf!ve rather than |
. reporf projects. s )
. 1 A ’ '

* , - Students may need guldance tn narrowlng thelr
project topic ,(See. Appendix);  chocsing a ‘research o
prob em, iocaf!ng Information, collecting and organlzing "

C ; data, anelyzing end Interpreting results, designing

' . thelr equiﬁmenf or physical dlsplay;za and/or - the
o ' .. technical ‘writing. of the research ’ paper. The
/ teacher/director may assist students In all of these
¢ oo areas.. BN . 0eCQss PRI X kthout actuglily doling any project

work, Students: may also.be referred-to experts In

~

: thelr chosen flelds, , ,
. ' ‘ ‘ . - //
TIME SCHEDULE CHECKLIST )

A time schedule Is very important 1o the Inexper lenced
project worker, (See Appendix). Teachers shquid announce the
project completion date and suggest reasonable check .points "to
Insure Individual compifance. Also necessary for the. teacher
having several classes Invoived In project work Is a check sheet
(See Appendix) for each student on which will be noted each
time , the teacher and sfudenf meet to discuss projJect progress.,

] This  enables a teacher no#eeﬂly to know at any glven tIime what

each —student I[s working on, ~but also to monitor progress - in®

~outlining,. note taking, location of references experimental data,

etc. This |listing wlll ald In’ parent' conferences and’ In
determining the degreg,of pup!! Involvement:in the projects. *

2 t

'
IDENTIFYING A PROBLEM

Ident{fylng a problem +6 sfudy Is often the most difficult’
aspect of a science research study. After a student has been
given an ogerview of what Is expected and the criteria that will
be.used to ovaluate his/hHer work, e student Is ready to assess
his/her own goals and objectives and choose en Investigation thet )
will, meet thgse priorities. Students should consider hobbles,
.speclal Interests, and current socletal Issues. Several sources

of ldeas should be 11able for Inspection.

when formylsting sho question/problem, ‘the student must

. considers a) ‘the type of Informstion that wiil be necessary to

a collect (feagts, attitudes, skllls). b) how the data wlil be

. coliected (experimentation, surv collection comparison), and

¢) from whom the data wlil be coP ted (rendom cholces must be
used to keep prejudices from affecting the resulfs)

17 ¢
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snmzn A HYPOTHESIS .  ~ o ‘ ",

. The hypothesis should state precisely what will be -tested.
-A hypothesls Is a tentative explanation made to test - Hdessi . It
guldes Ihvestigations to answer the questions. ' -Studen¥s should
conslder réalistic Imglementation of the experiment. Design of
the Investigation and the statistical treatment shouid be
consldered simultaneously. -Questions such as how the data will
be analyzed and evaluated need to be answered. A representative
number of subjects are necessary to generalize to the larger

their results, Possible replication of the-original experiment
may ?p-used to determine the consistency of the,resuits. - -

-

LOCATING'INFORHATLON’

&4 Once the students have ldentified the problem they wish to
research, a review of the literature on that topic Is necessary.
Most students need direction as to the varlous types of reference
meterial avaiMable. Students will have to be reminded of the
importance of current writings from sclence perladicals. Minimum
numb of references should be designated. Proper style s
essentlal’. Loceting Information will be expedited 1f students!
librery skills are reviewed, and school llbrarians are versed as
to the requirements for the research study. Direct Interviews,
t1imstrips, visitations, and written correspondence should be
encoureged as a means of gathering. Information (See Appendix).

4

. +

COLLECTING m-onemmx DATA

Students need guidelines for collecting and orgenizing data.
An out!ine that may assist them follows: - |

A. Determine the kinds of Information ‘needed to test the
hypothesis. S
" 1. Attitudes
2. Facts
3. Skliis

B.  Discuss methods and procedurqg that wiitl be .used to
collect data (including but Iimlted to):

1. Simple controiied experiment - an experiment . In
which there Is only one group or subject fhasg gets
the experimental treatment. The control, ¢

Cm— . group or subject, does not get the experimental

treatment but Is otherwise treated the same, -

. .

18
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" group that the semple Is Intended to represent. The valldity of
"* +the experiment should be addressed —- did the experiment test the
- stated hypotheslis? Students.mey aiso consider the reliability of



E.

e,

2. Counter balancing or crossover design experiment -~
an experiment which Is done twice with the same
subjects. The second +ime, the groups are "crossed °

. over™ - thus, the control becomes the experimental,
and fhe ékpar!mnn*al becomes the control,

3., Bi!nd and double=blind experiment = In "'a blind

experiment,  the  subject,  although  belng /

knowledgelid le about the experiment, does not know If

he/she 1Is a part of the control group or .

exper imental group. in a double-blind experiment,

both the experimentér and the subjects are -

‘unlnformed as to whlch group recelved the treatment.
4. Sclenfiflc obsarvaflon

a. Case sfudy - the de#alled observaflon or sfudy
" of an Indlvidual or event

*

. . e :

b. Anecdetal record - one's personal experience.

Ilven "as a story (lesser gquallty sclentific
evidence) )

¢. Naturallstic observation - observing a natural
tuation (people, animals, societlies, etfc.,)
:%‘h t+he least amount of disturbance to the
sub Jects ‘ .

5. Survey - a sampling of oplnlons or collection of
data from™ a designated group (people, plents,
animals, minerals, etfc.) '

List and locate materials that are necessary to compiete
the experiment.

&

Keep @ detallied written diary or log book of all

observatlons, findings, procedures, etc., or dictate

Informat lon Intfto &a tape fPecorder = for later
transcription. Be sure to date the records, Indicating.
+ime 1f applicable. .

»

Thoughts concerning 1he Invesf!ga#lon should be

" Included. Important Yetalls become vague after awhite
and Items not Initially considered Important may later

be an answer for further qussf!ons. c

L

-

Use several methods of‘organizlng data. °

1. Jdables

2, Graphs

3. Disgrams

4, Cherts ‘.

P

pe
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- & ' 3 'c , . .
I+ 1s necessary that a complete, accurate deggription of the
exper Iment be giveh for repltcation purposes. | '

ANALYZING AND |NTERPRETING RESULTS - /7 o
» Student gu!dellnes for analyzing and In#e;;retlng results of
a study are also necessary. There are several questions to be
consldered. . ,
A.} .Using\ fha tables) char?s. gfaphs. and dleérams
~ 'prepared from-ur!ffen observation - vhaf is the
ralgflonshlp between variables? ‘ '

4

>

B. Consider the sampling used - Is It represenfaflve of
the larger group for uh!ch It Is be!ng genoral 1zed?

C. . Did the results answer the original question? -

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

. { ‘ E. Will the same resu?*s occur If fhé experiment Is
repllca{éd? '

' F. Comp lete Stakistical Analyslis

Some type of statistical comparison should be

) comgleted to Indlcate significant findings. Simple

, forms might Include: 1) ranking the measurements of
) specimen and comparing pairs or groups, 2) finding the
arithmetic means (averages) of control and

experimental groups and compar Ing the mean d!fference.

RESEARCH REPORT CONTENT

The research report should Includes

5; .{
"A. Abst act .
R g '
" ¢ Stbdents must summarlze the Investigation In a maximum

. of 250 words. Writing should be conclse. accureste, and
4 comp lete (See Appand!x). .

‘

7; © B, Litersture’Sparch . A
1. . Background Information

2. Studles lnvko!ng simllar problems. methods, or
lnsfrumenfa*ton .

. C. Sclentlfic Methodology (Technical Discussion)
o (

| | w
ERIC %, . e <2

. i
{




. 1. The prdb!eﬁ/quesf!on to be Investigated
2. The sfafamenf to be tested - hypofhesls'

' 3. The mefhods, procedures - and_ maferla!s used durlng
' the lnvesfl at!on : '
g . . —
‘4. The data col lected )
~a. Presentation and analys!s of data
* 1, Tablles
2, ' Flgures
o a8, Graphs '
* + .. b. Diagrams
c. Charts . -
d. Maps s
e. Photographs

5. The- s!gnlflcance of the resu1*s - generallzaf!on
and conclus!ons : . .

6. Quesflops for further study -

Tables sghould be on separate pages with data arranged so
that the columns of |lke materlal read down. Flgures Include
graphs, plctures, drawlags, maps, efc. Tablas and flgures are
numbered Independently of each other. ’

\ A complete report will also Include a Title Paggs a Table of -
+ Lontents, and a |Ist of References - (See Appendix/for samples).

I+ should be noted that the title should Include thte variable +to
be / measured and the: specific organism or ndition to be
Investigated. For example, "Acid Raln® *in nacceptabie title
whereas "The Effect of Acid Raln on the /Growth of Spirullns
Algae® . Is acceptable. Sclentific pspers do not use a table of
contents when published. However, |t Is suggested thaet the In-
depth research report Include a table of contents to assist ‘with
the orgenization and development of a Ilogical progression,
References should be Ilsted In a standard format alphabeflcally

by author's, last name.

DISPLAY b

Students should particlpate In several workshops glven by
teachers ofF experlenced students dealing with diIsplay
preparétion. Instructions as to the, constructlion of accuratfe
‘graphs, tables, and diagrams are extremely important. Sessions
that Invoilve evaluating posters are valuable In giving students
an opportunity to view end discuss the use of stenciis, markers,
color, etc. Accuracy of dispiayed Informetion [s most Important,
The dispiay should represent the sequence of the project and be a
concise representation of the experiment (see aﬁpeadlx).

i
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(ORAL PRESENTATION ‘ | - e -
Sfudents are responsible for reporting all of fha findings

made dgrlng their Investigation devold of any prejudice _or

.. preconcelvéd notlons. The diary or log bobk previously ment 1oned
s of primary Importance. Keeping It In 1ts original form (not

- copled) can contribute lnformaiion experlenced and noted that at
the time seemed lrrevelant,.but Is later viewed as significent. .
Students should be knowledgeahle concerning the research aspects
of thelr study as -presented In their written paper,- the
sclentific methodology of thefr lnvesf!gaflon. and*all deta and
vocabulary used oh thelr d!splay.,. ' . :

. o Stugents wlll find thet cqmmunlcaflng their results In an
organiz manner (chronological, graphing, etc.) and-using slli
avallable visuals +to assist them will lead to 8 ¢omprehensive
overview of thelr lnvesflgaflon. .

. 4 ¢

cugcxuér

>
» [}

Student confldence In communicating thelr research study
\ resuits will be enhanced by following these. do's:

1. Do have a complete sclentific study of a question: q{:e
prob lem, hypothesls, procedure, and results (o)
. demonstrate use Nf a sclentific method approach. -
. 2. Do have accurate written date 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 have reference to the,sempling and valldity of the
sfudy to demonstrate know}edge of such factors and thelr
- ‘5. Do havq some statistical enalysls when referring to
results or outcomes belng signlficant.

6. Do offer some concluslions resulting from your study
being carefu! not to overgenerallze your outcomes.

7. Do conslder further questlions. to be Investigated
generated by yout Investigation.

8. Do heve 2 good, bpsic knowledge of the theorles and
principles, In fhiZ;leid of sclence In which you have
completed your Investigation,

%« 9, Do conslder revisions' that may Improve your study.
. 10, Do practlice your presentation In a loglcal sequence.
¥ 11. Do be confident a d proud of your eccomp!ishménts}

S
Y
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. Once the 'students are working Independently, the director S A

must address the second major task -- thet of Local Sclence Day ~
planning and management., A suggested time |ine for the director

~ 1s avallable In the Appendix. The following guldeiines mey be

- fol lowed to Insure completion, ° . , ,'/;}p

SET DATE AND LOCATION ° | : —.
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 atsleast two weeks prior to District ..
'

v\ Sclence Day. ®
COORDINATE YOLUNTEERS * = J / >
Meet with fellow teachers who will ba‘rnvolvad“and“'dlscuss~'“'~~‘~'-‘~*4 ~~~~~

the program to be offered. I+ Is *tmpor+ant that constant
commuhication Is malntained throughout the several months leading
Inte the actual date. -

ACQUIRE SUPPORT

. Initlate’, support from parent snd community organizations.

. Supply background Information concerning proJect work and
speciflc ways that they can be involved: a) varlous tesks durling

" Sclence Day, - b) purchase of certificates and other awards, c)
recomnend Ing and recrulting quaillfied judges, d) +typing. Here
agaln, & successful program  Is a cooperative effdrt -~ keep

. everyone Informed.
o SCHEDULE
d The day's schedule must be posted.well In advance In aki
| scidnce rooms, student bulletin boards, and offlce. Belng
™ . considerate of the staffs' and students' other responsibilities -
® ‘will ensure positive reletlonshlips and a successful day. This

schedule should be Included- In the letter sent to Jjudges; -

therefore, I+ shouldisbe finalized and accepted two months prior
to Sctence Day, (See Appendix) :
RECRUIT AND INSTRUCT JUDGES _ ,
The major menedement thsk of the director Is that of
acquiring quallfied Judges. . A first step Is to begin a 1listing
4+ of possible cendidates that Includes thelr address, .,phone number,:
( sclence area, and a column for comments. The first group to

y - . '
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cohtact Is the administirative offlce personnel (Superintendent,
Assistant Superintendent, curriculum supervisors, school board
members, schoo! .nurses, etc.). Next, ask teacfiers and principals
from other schools In the area., (It Is best not to Invoive any, .
feculty ‘who have direct contact with the participating

.- students).. Conslder the community. Contact fersons ein the

- medical f!ahﬂs éveterinarians, optometrists, ¢dental hygienists, .
pharmacists, - lab techniclans), Im Industry, In colleges,

¢ - In nlverslfies, In vocational and. technical schools, -In
- ) senlbr _olitizen- groups, In professional” socletles, -and In '
.+ local governmenf {AppendixX). When determining the number of ,
/(’—“-' . Judges to he Invited, cons!dar the number of projects to be

avallable for this fask Judges should spend 8 minimum of +ten
mihutes with each student and should hoflbe expecfeﬂ *o Judge‘
more than seven proJecfs.

When -cailing potenflel Judges. It Is necessary to méntion:
the date and time involvdd First, 'a full explanation of . the
program wlll often be necessary unless the candidate has Judged
at other Sclence Days. Therefore, be sure to mention that the

- «criteria and ratings being !mplemenfed are those recommended by ~ . a
T The 'OW 1o "AEadény Tof TS 1erce,  ‘MosY “apprehenstor ‘can beettminated - e cco o v
o . If the phone call Is followed up by a letter that Includes: .1)
[ the schedule, * 2) procedures, 3) map of school location, 4) fhe
Judging criteria and, 5) a sampie Judging card. The dlrector
should Include a phone number that Judges may call for additlional
information, g

- The respoﬁstbiltfy of acqulrlng quallfjed Judges cannot be

oversfafed. Students - have worked months In preparing for +thls

x , event and It is most Important that they go home satisfled  that
they were evalusted by a professional-in the fleld. it Ts
recommended that careful cons{deration be glven to parent
Invoivement In the Judging process. Certainly thee Individual,
the number of participants, the sclence fleld, and the
avallabllity of candidates all have to be conslidered. However,
the utmost professionalism must endure fhroughouf the day.- '

To ensure that judges understand the four criteria to be
evaluated, to meet with the Judges before they proceed +to
Interview students. During +his sesslon, quickly cover the
program‘nwlves anﬂ. what Is expected of each participant. pBa
sure fo partlculer projects are to he evaluated by -
\ - belng . compared criferis as statad In the Standards for
. ' Sclence mmmemm. Ask co!leagues to
review the  project cards and exchange any cards, as deshed
necessary/due to knowing the students, or having a projJect that
Is out of thelr fleld of study. Using the guide sheet sent to
- Judges prev!ously; discuss the criterla and answer any gquestjons.
Alnays. glve Judges the flexibility to return a Judging card aor
to request & second opinien on a project (See Appendix).
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‘And  project 7hg"po+hesls wili be useful
Day preparat| ) Be sure to.set a. due
1 ng both falr _#nd firm-in adhering to all stated rules and
dates.: Students. must accept the responsibliltles Involved with
belng a Science Day -participant, Arrange the entries In .
b alphhbeﬂcal order accordlng to ca‘l'egortes {See Appendlx).

PRPG!M
‘ A progrm, of student names and pro ject ﬂfles - or. categories
\ is a nice keepsake for'parents, and students find 2] réwarding
Just seeing thelr name In print. It aiso affords the director an
opportunlty to formally thank those who sponsored various aspec'l's
of, the’ Sclencé Day. Us|ng the aiphabetically arranged entry
forms, an accurate |isting of participating students can be

aaSHy a(:qulred ' : ,

R
-* oL v . v »
FLOOR PLAN' '

A ‘floor ptan should be deslgned to help organlze 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
displays. A .card table” works-well If other tables are not
avaliable. " Alsles shbuld be as wide as possible to enable judges
and guests to easlly v projects. Space assignments (exhIbit

“number) and tabie arral%imen:l's shouid be made well In advance.

]
’

.

) A L - B .
NAME TAGS |
: 1
. M S Name fag? for par‘ﬂc!pan'rs. Judges, runners, and other staff

are essential. The stick-on varlety are easlest: t+he name of
o the parﬂctpan'h space nuﬁ:m and homeroom can be pri nted from‘
. _ s the  Informetion on the eniry forms. = Distribute these prior to
"having studenfs set ‘pp projects so 'rhay can be easHy 1dent)fled
A et ol times.

TALLY Rooﬂ . i /

. < Selecﬂon and supervlslm of the sfaff wérklng in k\
‘ tallying room- Is also the director's responsibiiity, A

, + professional atmosphere must prevall at all times. There should

‘ be no discussian of students personally or ‘'of Judges or of the

.\ — evaluations themseives. ~ Only deslignated staff should be allowed

\ In +this roo® during the actual tallying of cgrds. As student

o Judging cards are returned, they must be mdtched (if +wo

' ovaluaﬂona wore completed), the scores should be checked and

Y - . C ' »
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averagod with a final rating assigned. Blue, red, green end
black crayon marks corresponding to the ratings: are often used
40 @ Ite the process. The certificate Is then located and
. the + proper seal .1s attéched.. The rating Is s*auped or
- ‘ .handwr!ffen. ¥ ribbons and/or otheV awerds are gliven, student
names and other lnfornaf!on can be added at. ths time. (See
Appond!x) v/ '

-

L
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SUPPLIES ¢ B

' .~ Judging cards, certiflicates, and. seals may be purchased from
, The Ohio Academy of Sclence, 445 King Ave., Columbus, Ohlo, phone

' #(614) 424-6045. It Is strongly suggested that the\ Judging
criteria Indicated on these cards be used at the local levwgl with

adherence to the minimum number of points mecessery for . ning . . .

: each rating. Students are misled and may experience difficulty’
\\\\ ‘at district level of competition 1f other triterla and standards
are used et the local level. Students will recognize the Judging
cardfX to be the seme at the local, district, and state leveis
(only a eolor difference exists) when meterials are acquited
“through the Academy. Order suppllies slx weeks In advance of your

sc!enqprday.

AWARDS ‘ .
- . ‘., . -

Ribbon and/or/;frophy selection should be discussed with

appropriste steff /and ordered well In advance of the event (2

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

*  tired, three to four weeks before the Sclience Day. It Is & 'real

incentive Yo create a school display,of, the awards to be

presented along with newspaper arfches and pictures of previous

Sclence Days. .

AWARD CEREMONY
The presenfatlon-of awsrds shouid be & speclal portion, of
,the Science Day. All studenis deserve 1o be for their

project work regardiess of the rating It I's recommended
' that certlficates be awarded to all participants, and ribbons,
medals, eand/or trophles et the discretlon of the -director. An
awerds programs\ Is more effective when . cerefully .planned and
conducted In the pregence of peers, as :g‘b as parents. Students
satning positions at district and statd levels of compeflf!on
shou{d be noted., ¢ .

-y
BV

o ' J 4 o .

- SPECIAL AWARDS - . ¢
Y ® . . *
Many professlonal socletles, Industries, col leges,

universities, = and government agenclas demonstrate their Interest
In student research by bffering a ‘verlety of awards at Local,
District and Stete- Sclence Days. These -organizations deve!op‘

o T ' 26 )
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their o&n'cr!fer!a-qnd present thelr awards to the students fhay

-

evaluate as exempllfyling thelr objecglbes.

PUBLICITY )

" Publicity Is dssential for Increasing comunlty support and
obtaining recognition for particlipating studepts, Be sure to
cal! local radlo, TV, \and newspapers In advdnce to ensure their
promotion of the event (See AppendIx\ for sample news release).

<+ -

" JUDGES' FOLDERS .

»

Prepare " 8 ‘folder for each Judge. "Judges' folders should

53
LI 24

tretuder——1)—theprojects—asstigned—{taccording—toexpertiser
schedule of +the day, 3) map of the floor design, 4) Judging

- ¢riterla with explenation sheet, and 5)thank you tetter. The

folders can be assembled In adyencé. - On Sclence Day, place
folders on a teble In alphabetical order with the name tags on

. the"outer cover. The judges will be glven thelr folders as they

arrive, thus glving them an opportunity to review the criteria
and the projects they wiii evaluate. AdJustments can be made by

. the director for those Judges not In attendance (remeining

folders).

S
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OHI0 ACADEMY OF SCIENCE STANDARDS

INSTRUCTIONS TO PARTICIPANTS - y )
~Participation In a Sclence Day can be ‘a rewarding
exper lence., I+ offers young people an opportunity to learn and

practice the principles of sclentific research, an opportunity
to meet others interested In science study, and a chance to earn
recognition for academic excel ignce. Thus, those Involved should

not be Iimited to the gifted, although all should be made aware -

of the long and tedlous work Invoived In sclence Hivestigatiop,
Accurate prediction of a student's potential I's Impossible untll
he/she has attempted a project a number of ties. Most will not

come to those who &re persistent. =~ ¢

\1. Particlpants In Local, blqu!cf. and State Sclence Days may

be In grades 7 through'12, They must earn a superior rating
(36-40 pan*s) to gubmit thelr projects to the next-in-line
Science Day. DIstrict and State Sclence Days operate on quota
systems that may further |imit participation. '

2. Although proJeéTs'enfersd in a Sclence Day acf!%’*y must be
researched and developed bv"fhe participant &alone, the
Academy encourages the use of advisors or mentors.

p .

~ 3.' Projects must provide adequa‘rtempllng. This requlre; a
.r

greet deal of time and a number rlals. Due to the nature
of projects, It Is not possibie to state minimums, Consult
your advisor or teacher for further Information,

Lt . . '
4. Each project must iInclude a research report covering In

detall all of the works references consulted, and
acknowledgment of asesistance 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 concluslons need be Included in the report,
This report should follow an eccepted form of techpical
reporting and be carefully checked for correct pungtuation,
spelling, and grammar. If possible, the report sh contaln
I1lustrations In the form of photographs, sketche§,/graphs,
or charts that contribute to ‘the effectlveness qof- the
materlal presented. ' ‘

5. An —abstract of fifty words or less gliving &8 bri&f
description of the project must be prepared and displayed
‘with the project. The abstract bears the title of the
projJect, the » grade level, and schoo! of the
participant. A o extensivé abstract should be Included In
the project report (See Appendix). .

presentation of his project, to answer questions, and to
. ~ .

. 30
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1. but. proficlency -whil

The parf!étpanf Is requiffed to.give a clear and ofpcise oraP -
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8.

s

1

. } " .
detfne_dny terms used. This brief oral preéenfaflon should
completely summarize the project. The quantity and quailty
of knowledge attalned wi!l be evaluated by this speech. If &
question Is not clear, +the participant should ask the Judge
to rephrase I+. One should not attempt to memorize a formal

Physical displays are to occupy & space not more than 36"
wide 30" deep. The helght should not be grgnt@r than may be
easily ‘'viewed above normal table height. -+The top of the
display should not be more than seven feet above floor
jevel. Those projects which must Involve floor-standing
elements must not extend beypnd the three foot wide |lImits
of the standerd space allowance. Extensfon of a project
beyond the stated |Imits mey result In disqualification.

The use of "klf“‘m&dels Is discouraged. Such models may be
used when they make a deflnite contribution to the research
approach to the probiem and are not the princlple eliement of

~ the diIsplay. .Models made by students are preferred since

9.

10.

11.

12.

13,

they havg a much greater Instructional value and demonstrate
that , t+he participant has had a proportional gain - In
know| edge. } . :

Use commerclal equipment when I+ would be Impossible to
conduct the research without It. However., If equipment
Is used, the part!’clpanf must be prepared to-Lescribe Its
operation and function. !

Displays and demonstration equipment should be neat,
attractive, and stable. Refraln from using string, wlre,
tape, flimsy construction materlals or props. Plywood,
pegboard, or masonite, for example, Jolned together securely
makes 8 rlgld support for the display. Avold the use of
small print, Indefinlte colors, and crowded elements., These
detract from +the effectiveness of the project. A
malfunctioning or non-functfoning apparatus Is not only of -
11ttle value, but may even result In the downgrading of an
otherwise good project.

Trik, pet, or comlc names for experimenta! animals or
specimens should not be used. R

Project dispfays shall not Involve materials or eléments
which might be dangerous to oniookers. Explosives, toxic

‘elements, Injurious chemicals or geses, open flames, or any

unprotected moving perts, etc., may be necessary In the
research project, but the experimenter should alwhys exercise
the gresatest care and conduct these, phases of his work under
qualified supervision. Plastic |¥oratory were should be
substituted for glassware whenever possible as there Is
always the danger of breakage. : :

Teachers, .other professionsls, sclentific organtzations,

_ Industries, end parents can and will glve much valuable ald

. | . , o
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1f 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 sclentist. Remember, others may advise and glve ald,
but they must not do any work for the participant:i

14, 1t .1s not recou‘;;ded that students engage In group projects
since such projecty cannot be submitted In District or State
Sclence Day activitles. : .

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 are of a continuous nsture In that

they Involve continued exploration of a particular area of
"sclence from year to year. However, the projects of thls
type submitted for evaluation must Involve ndw material each
year both In the report and the physical apparatus.

16. Students must adhere to +he rules for the use of animals as.
adopted by the Ohlo Junlor Academy Councll.

INSTRUCTIONS TO JUDGES

The attitudes and conduct of the judges determine the
success of any Sclence Day actlivity. Therefore, it Is vital that
sach Judge understands thoroughly his/her dutles and obligations.
He/she should, also hava knowledge of all the requirements of the
parti€ipants. All Judges need to have'a genulne Interest Lin
young,_people combined with a desire to offer encouragement and

in thelr efforts to pursue learning In the varlous
flelds of sclence. '

1. 1t Is ‘recommended that students have an oppertunity to
present “thelr project to two professionals, -at least one of
which should be from education, This may be achleved as a
team or Indlvidually, with the scores belng -averaged.

' R |
2. Judges should Introduce themselves upon approachihg a student
. and attempt +to establish a friendly rapport to heip reduce
the participant's tension. - ‘

3. The partictpant should first asi;d'fb glve his/her oral

presentation of .the project dhd then to answer gquestlons

about his/her work on the specific problem. It Is aiso

proper ‘o0 esk questions within the discipiine or sub Ject
matter involved et the student's jevel of {eerning, :> >

4, The participant should be put at ease, especially one who
appears -nervous during questioning. Judges should +teke an
active part In the evaluation; sllence may be Interpreted as
disinterest or boredom which can have a vqcy discouraging
effect on the participant.

5. Judges should feel'free‘tb‘qJ:!*lon t+he perticipant on the

- o 20
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6J Judges are required to check through the

=t
+

S -

!

“ma+arléls 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.

stract and
research paper to determine thelr quallity, " spot\ errors In
speliing and grammar, and word-for-word copying. :
the reférences will assist In meking a falr determin
the scope and depth of the |literature resesrch,

7. Judges should determine the span of sustained Interest In the

particular fleld of science, as wel! as -the approximate
amount of time spent in developing the project being
evaluated. Some premium should be granted for considerably

* extended Interest and effort to encourage this' quallfy of

persistance.

8. Judges should note the number of sud jects or specimen 'us

Is the number adequate to generallze to the larger group f:3¢
the sample Is Intended to represent?

"9, “Grade level of the student should be considered.

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

considerabfe di'stance from the participant, since disclosure
of scores 1Is delayed untll Judging Is completed., Do not
hurry a Judgment., |If Judging In palrs, make sure of

agreement on each point. Comments Indicating reasons for the = -
rating may be written on the score card to be glifen™’

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 +6 share In the

eggluaflon. or another team or judge should be assigned.

#

JUDGING CRITERIA

L3

ETES 3 O X S % 5 £ 2 5N 20 £ 13 £3 O 5 5 0 T SOP NG A0 5 O N % 8 SN Y YA Y N S EX SN 8 €7 5 S5 S AT R0 I s 3 £ 20 4 £ 4 5 BT ST SIS AT SYFITLES

. 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 -, - )
EXPRESS 1ON . 10-9 8-7-6  S-4-3  2-1
ORIGINALITY AND | 3
CREATIVITY \ . 10-9 8-7-6  5-4-3 21

*There Is no "Satisfactory” Rating given &t éf;be Sclence Day.
31
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‘ .
1. Minimum number of polnts far each rating:

Superlor 36, Excellent 24, Good 12, Satisfactory 4,(Not
cons!dered‘af State Sclente Day).
\
2. The foljowing paragraphs are glven as an Interpretation of
the various CRITERIA on which the project or exhibit wiil be
N\
Judged, ) o «

A. KNONLEDGE ACHIEVE (CONSIDER!NG STUDéNT'S AGE AND GRADE
LEVEL - i
1. Has there been a correcf usp of sclentific terms?
Does he/she understand these terms?

4 i ‘

. . 2., Is- there. evidence of an acqulsition of knowledge
' (depth) ‘through the research or has he/she merely

acqulred a menlpulaftve technique? /, g

3. Does he/she show evldence of knowlng what #he underlyling

prtnc!ple(s) Is (are)?
“

5:'4

4. In brlef, has he/she actually learned something through
his/her study and research sbove and beyond his level
of classroom work?

-

" - &Emmmmwwmmmmm

1. Does the student have a clear-cut ldea of the purpose
of his/her project, or Is 1t something thrown together
and manlpuiated? While the mere essembly of a "kit"
Is frowned upon, therg can be a, definite resear
approach whereln there may be an ef fective use Of

: . sclentific method(s). 'However, It should not be the -

- ' principal- elemenf of the dlsplay.
_ L, 5

2. Is he/she awele of other approeches or fheorles relative
to hig problems or project? : ‘

3, s there avldence of |iterary and/or experimental
résearch? Has he/she been thorough and have there been
prolonged or susteined experimentations?

4. Has he/she observed any basic phenomena?

5. Has he/she exparlmenfed sufflclanfly to have collected

any data? _
S . f

" 6. Has he/she snalyzed his/her observetlons in a logical
manner and drawn valld conclusions?

/ | | o
, o } | 32 f;g[




7.

C. CLARITY OF EXPRESSION .

1.

2.

3.

4,

5.

- *-.

Has he/she used an adequate sample to make-

general lzatlons?

Can he/she orally explain his project concisely and
answer questions weli? Discount a "glib tongue,® but
fry to welgh evidence of nervousness when talking to

8 "pro", as you are conslidered. Watch out, however,
for a memorized speech with |1ttie understanding of
prlnclples. v

Has the particlpant expressed himself or herself well. ..

in all written materfal, such as the abstract and
research report? Conslder that this materlal might

-have beemr copled or written by anofher.person.

Is the physical display neat nd sufficiently
definitive? Discount printed posters and
professional placards uniess you have evidence that
the participant has made them and has a dep#h of
knowledge of such material.
N

Beware of.mfsspelled‘words.

Does the research report Include a |lIterature
review, experimental data, statistics, results, and
concluslons? Does i+ follow an accepted form of
technical reporting? o :

D. ORIGINALITY AND CREATIVITY

1.
-

2,
3,

4,

5.

ls +the problem or the aspproach to the problem
developed In a particularly significant or unlque
manner? It Is true that the approach may not be new
to the Judge, but does he/she show an enthusiasm
that

one less = versed In the sub Ject of phenomena might

think [t was "brand newl® ‘

Has he/she a new approech to an old subjecfr“

*
Hes he/she a unique presen*aflon or organization of
materlals?

The assembly of a "k11" may hof be orlglnai or
creatlive but again, 1+ mey be a new and unique
approach to a problem and may economize on time and
effort.

Is there evidence of Initiative?l Place a premium on
the Iingenious uses of avallabie ‘materlals and hend-
made elements. Collections and nnnufacfured

33
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RUCES FOR THE USE ¥ ANIMALS

1.

2.

[ L 4

apparatus can be creative 1 they are assembled and
uséd to achieve, show, or prove a stated purpose.
L}

Animals that are used In experiments should ~be kept In
excellent  condition. This IncKfdes proper dlet,
satisfactory housing, and appropriate cleanliness.

In dletary and other experiments, vertebrate animals should

be maintained on a restricted diet only untl| observabie .

symptoms are notlced, ‘then steps shoulg be taken to restore
them to a healthy condition.. They shouid not be allowed to

“dle from such experimental procedures.

B AL

4.,

5.

10.
11.

12.

dnimal be kilted or which might otherwise cause pain or

distress to the animal, should be conducted with proper
anesthesia and under constant and proper supervision of an
Instructor and competent med}cal or veterinary personnel.

All ~ experiments which Invoilve vertedbrates should be

undertaken only In search of new knowledge and/or proof of a
theory or principle. The entire plan for the experiment

~should be written and approved by the teecher-sponsor In

advance. ’

] -

Cages should be large enough for the pirf!cular animal, -

Rodents should be supplled with gnawing materials.j Exercise
devices are desirable. .\
Aquaria should be leakproof. Emergency ‘ulpmenf
form of contalners ‘and mopping materials should be dvaliable
In case of splils or leakage. An alr-pump s essentlial If

the total length of all the enclosed fish exceeds - the

proporf{on of one Inch of fish per galion of water.

) ' A . = .
Amphiblous animals should have Q‘Iandlng plg*form avallable,

Care should be taken In mvlng’or transporting animals +to
prevent rapid environmental changes.

X

Care should be taken fo prevent teasing or abuse of animals

by anyone. S,

L3 ‘h- r

Some vertebrates, particularily wild animals, regquire a
retreat or den box, .

Living polsonous animals cannot be displayed at Sclence, ’

Days. . . J

A veterinarian's certificate of health Is required for dogs,

«+ cats, and other large mammals. 4 '

34 36 ‘ : -
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13,

14,

4

-

Care -should be taken to prevent contamination of an animaj's
food. ' ‘ '

All animal cages or other types of enclosu?es +should be
constructed with appropriate door catches to prevent the
escape of +the animal or - Ifts acclidental release by a
spectator., : ’
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The common eilement In all of these youth sclence opportunities Is a carefully
planned and well researched sclience project.
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Appendix B
Bﬁamm{

JLHEBNAILQNALAinlENQE.&.ENGl?EEBlNE‘EALBi
Ohlo has. several reglonal sclences and englmeering falrs
where students may quallfy for parflclpa lon In the Internatlional

Sclence and Engineering Falr, (ISEF), SPECIAL RULES apply to
regional fq!rs and the ISEF. . "

For a set of rules and other Inf¢rmaflon about +hese two
opportunities wr'ite:
. . . C .
Sclence Service -
1719 N Street, N.W.
- Washington, D.C. 20036

nce Service wil! also provtde Information about the
Westinghduse Sclence Talenf Saarch,, , ‘

N
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time of Judglng._

mnmmscimunzm

~

1. Iime Sﬁhﬂdﬂlﬂ Projec'rs should be sfar'red as soon &
posslbla and a schedule maintained In order ‘o ensure compet!tion
of alt projec'r components. ‘ .

2. ﬂ‘ﬂlﬂﬂ .Ldnns -~ Check ail avalisblie sources for possibie
project -ideas. Conslder hobbies, special Interests, and current
socletal lssues. ‘
3. ldentify a nmb_m - Students must consider the realistic
Implementation of the experiment. Design of the Investigation
and ~the * statisticel  +treastment should be  consldered
simultaneously. ansﬂ-dns such as -how the data willl Dbe
coljected, analyzed and evaluated should be oonsldered.

4, s:tnﬂ_ng ﬂymm_l_s - A hypothesis Is formed fo answer fhe
stated question. I+ suggests a prediction that can be tested or

'~ observed under axperlneni'al conditlons. . &

. 5. locate Information = A thorough review of the H'rera‘rure 1s

essary, Be sure to Include current sclence perlodlcals.
ren'r non-flcﬂon books, and Interviews with speclallsts.

6. .Callect and Organize Data - "Consider methods md}procadures
that - whl1 be used to collect data. List and locafe materials
that ‘are necessary to complete the experiment. ' Keep a detalled
written’> diary 6f all observations, procedufes, etc. Include
dB‘fOQ tim and all other relevanf information. :

7.. Abaljzd snd Interpret Results - Use graphs, tebles, and

dlagrams to determine relationships between variablés. Consider

sampl Ing, reHahHHy. and a type of statistical comparison.

8. Rasearch Kmm - A oomple'fe explianation Involving '

the s¢lentlflc methodology, and the |iterature researched should

be Inciuded. An absfrect, #ables. and graphs ald In sumarlzlng‘

research porjocfs.

9. Display =~ Accuracy of displayed Information iis . very
importent. The display showld represent the sequence of the
project, A conclse representation of the experlaam should also
be prasenf. - '

- 10. Preasentation S'mdbM‘s shou},d be knowlodgoeble concern!ag

the research aspects of thelr study as presented In thelr written
paper, the sclentific methodology of their Investigation, end all
date end vocabulery used on thelr display. A brief comprehensive
supmary of the project will be given oraily by the student at the

‘e
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Appendix C Continued
. | 11. Checkilst - Confidence of students In communicating Hheir
. ' research study wlll be enhanced by following thess do's: =
1. Do have a complete sclentific study of a question: cite
problem, hypothesls, procedure, and results 16
demonstrate use of a scieptific method approach.,
’ . - , .
2, Do have accurate written data collected to be referred
1’6 or lnspecfed. :
»\
;5. Do have data summarized In fables. .charts, and graphs
for easy reference In showing relatlorships. ’
‘4. Do- have reference to the sempling and valldity of fhe
* stiidy to demonstrate - knouledge of such factors and
fbelr Impacts. -
“¥
5. Do have some statistical anelysls when referring to
significant results or outcome.
. . 1
6. Do offer some concluslons resulting from your study,
- befng careful not to over generallze your outcomes.
* 7. Do consider further quesfl;;s for Investigation fthat
have been genersted by your Investigation.
;8. Do have sound, baslic knowledge of the thecries and
principles In the fleld of sclence In. which you have
b ~complefed your !nvesfigef!on.
9. Do canstder revisions that may Improve your study.

10. ® Do practice your presentation In a logical sequence.

11.

Do be confident and prgbd of your accomplishmentsl

.
s



, Appendix D
PROJECT COMPONENTS @ & I

). AN IDENTIFIED PROBLEM/QUESTION IN WHICH THE STUDENT HAS
. DESIGNED AN EXPERIMENT TO TEST HIS/HER HYPOTHES!S

2.7 A DETAILED RESEARCH REPORT

a. Title page -

b. Table of contents .

c. Abstract (approx. 250 words) ' - ’
d. Introduction-(probiem and hypothests-to be lnvasfigafed)

e) Methods and materials used to study problem ,.
fo Analys!s of collected data to Infer results , ~
g. Conclusions and Implications for further research. .
h. Graphs, tables, dlagrams, to 1llustrate lnvesﬂgaﬂon v
|. References
3. APHYSICAL DISPLAY ~ - - S
a. 3-6 poster display' - fo*l'allyse'lf-supporﬂng
b. Exhibit tables, dlegrams, graphs, models, etfc.
c. Dimension - 3 ft. wide.~ 7 ft. from floor
d. Posters should be printed - neat - spelling correct
 J - . 4
‘4, AN ORAL PRESENTATION
Students  should use note cards rather then memorization  In
preparing an explanatfon of thelr investigations. Background
information,  methods used, data collected, and all visuals
should be dlscussed.”
JUDGING CRITERIA .
aasans:msauﬂ::scsmn:csmu--uiué:daunsa-sumnnmnssnssusuua;sussa
* SUPERIOR EXCELLENT GOOD SATISFACTORY
KNOWLEDGE ACHIEVED 10-9 8-7-6 5-4-3 . 2~1 .
EFFECTIVE USE OF
~ SCIENTIFIC METHOD - 10-9  B-7-6 §-4-3 - 2=1 B
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 ainimum number of points for each rating are:'
Superior - 36, Excellent - 24,-Good - 12, Satisfactory - 4.
| '4

" | . Y "
'ERIC . | | - 43 .




o - | B ; ~ *Appendix E
CLASS INVESTIGATION

CONCEPT ==~ Setting up an Experlmdhf.

PURPOSE =—- To glve students. pracflce In setting up an
. - exper |ment. ‘

ACTIVITY - Sfﬂﬂénf will choose a fypa of cereal e.g. Rice
: Krisples, and, using food coloring, dye 100 Red,
100 Green, 100 Yeilow, and use 100 Natural,
Student wlil place ten pleces of each color of
cereal In & container. They will record the
amount of cereal eaten of each dﬁ!or for ten <
days. They shouid also make several observations -
* relating to the kinds of birds seén eating at
thelr food statfon, the westher condlflons. etc..

EVALUQT!ON - 1. Student wlil formulate a. hypothesls.

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

3, Stident will analyze results and state
. conclusions.

' ~
AMOUNT OF FOOD EATEN

- ¢
pt-3- 1 1 13§ $-% 33+ 1 ¥ 334433 3-7 2 3 J-3-3 31 313 T35 F-3_3-% 1 3-F3-3 3-4 4 33 3§ 3 3 33 p P33+ 43 7 23333 33333}

- 8
Day of Observation

‘ .
10! Total

’ [y
vandh
N
L -5
-
Q.
-—u—&-‘w&--u—.n—-.un—u———.!-—
o

Cereal Colqr

Red -

1

Green

——Natural

AP ANS WOWS TRED GNE WOGE SMAR WHRD GONY GRUR GLED MNGR SUNS wews weew e |
WAL PN G PR I YR SRR YR GRER VTR TRVE OB UG SRR R e
-

i wnth GPat EMER VRS GUEE GMAS VT EDEP A RV EEED WME GO SRS WS
MNWS TINS TS WEWD GDUD WIS SRED WVER GRER LR WASD RN DGR GWAE GwaN SR
VR WS WD WA VNS Wasw) GHED W WS WA VAR Puh RED D W
e MR GLED MM SRS GLED swEs GMEE GeED ot WRAD TEGN ARGN TRED SNAD WS
AN PG WAAR e WIS WHNE GRER WS YRR ANEE I ALEN VENE YRR wwis MeR

2
WA AN NS WS GRNE NMD WD MM SNE TS ShUR GRER SRER GOUR W W
T GRER BRGNS GRS G TN WBNE G WM WU GRUD GLUR RGP ahew WS
-——

M
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| ' Appendix F
STUDENT MORKSHEET —INITIATING INVESTIGATION IDEAS
CONCEPT —— Initiating Investigative Topics

4

PURPOSE -- To generate possibile sclenflf!c questions to be
lnvesf!gafed

ACTIVITY — 1, Sfudenfs wiil form groups and be glven a science
topic (plants, animals, consumer products).

y - 2. Each group will write s lIst of 10, possible
. questions or protems that may be Investigated.
For example: ‘ '

Toplc: Plant Growth
Question: WIIl the color of llghf affect the
growth of Petunias? a

~ >4 Each group will have an opporfqnlfy to _ present
thelr {ist to the class.

4, Class membors wiil ' dIscuss the workabljity of
* each quéstion and how I+ might be Implemented In
a sclentiflc Investigation.

Name

Topic

Quest jons or Problems

‘ - ' e : \

2z,

3.

4,
5.

-

10.




‘ Appendix G
NARROMING THE IOPIC

ENERGY
, : )
l
USES "~ SOURCES PHYSICS
i |
~ Nafur;l Gas o1 Wind ‘ - Nuclear Coal Solar
: , . | | | : .

Avallablllty Economics Engineering Regulations Env!fghmen*al
. | -

|
I /

"Project Titles "Wind Turbine Performanca’%ssessmenf" ,

L 4

Once you have some ldea of your area of lnferesf. you shoulid

begin to narrow the foplc.

A ‘serlous error of the first +ime researchers Is trylng to do
too much, You'll be able to do a better Job If you narrow your

"~ toplc.

For example, let!'s say you choose energy as a general arga 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 an area that Is |imited enough to allow you +to
preceed until you begin to exhaust the ayallable sources of
Information. : /* :

The broad subject of energy may be divided Into /
e Uses ) ‘//

e Sources /
® and the physics of energy. /

Sources may Include natural gas, oll, nucl
and wind., d4f you are particularily Interested |

wind you'il soon
discover that you can be,even more specific. '

Projects ~ on wind mey be concerned /with avallab&llfy,
economics, environmental aspects, regulation and englineering.
Englineering may be Iimited to the problam or quesflah»of:
"How will blade design affect parfornahcsfﬁf'a wind turbline?"®

S .
}

N v
» coel, solar,

{0
Ll



LIBRARY CHECKLIST
NAME : A/
SCIENCE AREA: ‘
TOPICs f |
TITLE:
KEY WORDS: : -
1.- ‘CARD CATALOG Y,

_ autpor, title, and subject of vclrculpting .
- 'non=flction and non—clrculating reference books

4
'

2. INDEXES -
~ authpris name and subjJect heading
Readers Gulde tp Periodical Literature

-

3. NEWSPAPER AND MAGAZINE INDICES

4, SCIENCE ENCYCLOPEDIAS

4.
5. HANDBOOXS .

Chemistry and Phys}és and others

6. ABSTRACTS :
Blologlcal, chemical’s mathematical, soclal
sciences, environmental, energy :

3

7. JOURNALS

8. COMPUTERIZED DATA BASES
Including on-1lne card cataloges -

L4

7. VERTICAL FILE
col lection of brochures, magazine articles and other
resource materials on a specific subject area

o ) . 45 '




n.
12.
13,

“14.
15,
16.

Preview sample projed}s_

DUE  DATE
DATE  COMPLETED

Have sn ypderstanding of Jjudging critpria

and project categorlies, falr rules.

Review scigntific method aﬁproech

v

Complete a simple experiment.

®

Identfy_ problem or question
Review |iterature, log_____

i

Formulate the hypotheslis

Design and !mplement experiment

Organize data from exper!ment

»

First draft of fesearph report,

Construct graphs, tables, dlagrams

Write abstract

b 4

Complete t1tle page, table of contents,
reference |isting

Plan poster dléplay

Deveiop oral presentation_ -

Present Project

pr
N @ :

- b

—

.
o

Pt



| Appendix J
STUDENT RECORD SHEET
. | B CODES )
Atpha Numer I¢ |
, Coetegory_____

NAME, ' ‘CLASS ' A\

IDENTIF IED PROBLEM )

HYPOTHES IS . | .
‘EXPERHENT: materials workabiiity _____ time Involved “/
PRELIM!NARY’OQTUNﬁ ~ Completion Date Qual Ity

L ITERATURE. SEARCH - | v

Date ‘Qual ity Quantity = Type Quantity ° Fornt ‘

<

*

\ ’ LI ..
) \
1
[

REV ISED OUTL INE Completion Date : Quaiity

EXPERIMENTAL DESIGN Materlals Located ' Date Started
COLLECTION OF DATA | Quant ity Qual ity '
‘ : First Check
Second Check
Third Check
INTERPRETATION OF DATA Tables________ Flgures,
CONCLUS IONS AND IMPLICATIONS  Compjetion Date Quality_______
- FIRST ‘DRAFT . ' Completion Date__ Qual iy,
PHYSICAL DISPLAY " Completion Date_ _ Quail¢
FINAL DRAFT OF RESEARCH REPORT Completion Date. _Quality__. -
QRAL 'PRESENTAT ION Comp letion Date_ Quallty__ \..L\
v Y -
. . 49
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\\\\\ | Y ' ' T Appendix L

L 4
TITLE REFLECTING THE PURPOSE AND RESULTS OF '

L. YOUR INVESTIGATION

to .
L | X

The Ohlo Academy of Sclence

¥

b!_"

. George M. Smithman
. 4455 Kendall Avenue
- : Central City, Ohlo 4300x

May 10, 193
-

Research Supervisor: Mr, John Mauderly

English Advisor: Miss Denlse Dagot
' Central Clty High School
. 462 Maln Street

Central Clty, Ohlo 43xxx




1 SAWPLE TABLE OF CONTENTS y

’ .
.4

mm....;......................‘........’...........‘......

’mm'm....‘................t..;....‘.....................

RESULTS m mus'ms.......................................

L I
EmAT'ms................‘.................‘...‘...‘.0'..0‘

.TEM'CAL D'swss'm........‘.r‘...I...........................

Mgrwnd f 1.h° Pt:oth..............................

' Pronf A rmh..................l....oob.............
Project ReSOUrCeS...ccsesscsccsscccsssrscssscscqrocsoce
PrOJm'r Prxedure.......‘.........................'....
Step 1-Design and Construction of Apparatus......

Sfep 2-Preparaf'0ﬂ Of Samples..................3.

Step 3~Exposure of SampleS..ccccrescccccccsscsccs

Step 4-Collection and Organization of Data.......
s+°‘p.5-D-a1.a AM,IYS‘S..............oooooooooo/.toooo

ASSESSMENT OF PROJECT RESULTS.eeceeeseensenciacensandonsssss

FUME RESEARG" NEEDS.....:.........‘.............. [N NN N BN B

P .

PROJECT Mmmam..................ﬁ...........A;l......'....
F‘nanc'a’ Managmnf...................................
SChedu’e Manmmn*......................‘....‘.........
SUb'M!SSIOn Of Del‘v“ab'ﬁ.........~................'.!..

ﬂmm:mEm‘s..................................‘............

REFEREWES............oooooooooooono.o'ooooooooo-oooo.ooooooo

F IGURES |
Figure 1 - Example of a Gpod Flgure..cveeesrecscccescns

TABLES
Table 1 - Example of 8 Good Tabl@.ceesoccecssscscscccse

APPENDICES |

. A - Descrlpflve T'f’a.........;.....0.'000;.;&;....;‘..
B - Descr'pflve T'f'eoo\ooooooq.oooooo,oooooooooooooooo

' o \ |
| 50 92

*

, : : ' AppendIxX M

Page
i1
1

L (v N

o VOO~

- N QS Y '
- - e b [ o D

—
Wi

A-1
B-1

s



Appendix N

An sbstract should be prepared for each student report. It
should be on a seperate- sheet af ‘pgpé. immediately after the
Table of Contents, The abs;racf should be a conclse summary of
the contents of the report, not_merely & general description of
what the repoff Is about. Absfrééfs shou Id nﬁf exceed 250 words.
All !m;orfanf facts and thelr Implications should be sfa*éd
brlefly,' but words should ‘nof,'ga‘_,g_aadsosparlngly as o leave
ambiguity. Tables and graphs should not bb rqctuded.' New
techniques or new apparatus and .thelr functlions should be
mentioned,  New consfan¥s. critical .data or formulae should . be
Included, Names of new specles should not be iisted In the
abstract. All organisms, chemlcalé, etc., should be deslgnated

-

by full sclentific names.
'
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(2)

(3)

(4)

(5)
(6)
7

(8)
1§}

(10)

(11)

(12)
(13)

(14)

"Andrews,
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’ R A fyplcal dlsplay at a science day should have the foHow!ng
elmnfs: \ ,
3 . . . . Pad . . Y
, "o Tirle . B . ' ‘ '
. ® , ‘Abstract , . : o -
- ® - Experimental Design ‘

® Background Information Inclyding problem and hypothesls

. . ® -Results Including tables and graphs of data
® Conclusion(s) . } .

. e Technical Report -
® Log book
o Equipment, smples or ofhor H‘eus from your expermen'f
’ i ' o A \‘
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| Appendix Q
TIME LINE FOR SCIENCE DAY DIRECTOR

FOUR PLUS MONTHS PRIOR = - .

r——

1. Stert student project work

2. . Ask support from parent organizetion (volunteers, awerds,
“®snacks® for Judges)

3. Confirm date and place- ot least two weeks prior 10
District Sclence Day.

4. Prepare judges' so&rce iisting

TWO MONTHS PRIOR
1. Begln contact with Judges

2. Order mafer!a!§ necessary

‘a.. Judging cerds
b. certiflicates .
c. award seals, ribbons, othef

. 3. Acqutra'supplle§

‘ a. name tags
b. pencils, pens, markers
c. folders for each judge
d. stamp for ratings
o. masking tape, sclssors
) ¢. stapler, paper cllps

4. Check facllitles

a. gym or place of event-—public address system
b~ Judges meeting room

c. room for tailying Judges!' cards

d. award presentation--public -address system

ri

Entry forms due (5 veeks prior for local sclence day)

* ..
onsc;;awrpnlun | o
1. Mell letters to Judgds .

»2. Design ficor plan
3. Produce and assemb e printed programs-

© 54 : o6



9.

vy - .
10. Confirm 1ist of volunteers (time avallable & prefeqreq task)

Appendix Q Continued

[N ot

Make space assignments

Complete Judging cards

~ Display awards

"\Contact med!a

Type certificates

L4

Complete name tags for participants, Judges and officlals

11. Conduct poster sessions for par*Iclpaﬁfs

’
v ‘ : .

ONE WEEK PRIOR -

1.

SCIENCE DAY

1.
2,
3.

4,
5.

Review entire schedule wlth parfté}panfs - of fer
encouragement end sdpport.

Assign Judges to projects,;

Assemblé Judges' folders.

Recontact media

Meet with volunteers

Issue participant name tags

Prqject set-up

b.

‘Use adding machine tape and ruie 30" sections marking

spece numbers. Place the numbered tape on the floor
the night before. - hd ‘

Call students In to the Sclence Day area according to
space number at the local level., Students will be
given an exhiblt number at district and stete levels
at the time of registration.

Distribute programs to participants

Judges' briefing .

b.
C.
d.

Folders arranged In alphabetical order - Name tag
pepercl ipped.to folder,

Review Judging criterla and procedures oo
Discuss floor plan for locasting projects.

Superlor rating 36-40 points necessary for advancement

o7



»;

6.

Tallying room

a.
bo
c.
d.
e'

&

~— Appendix Q Contlnued

[}

Recheck totals-—average cards (If two Judgings)
Type or stamp ratings on certificate

Adhere seal on certiflcate

Complete |1sting for other awards and superiors
Designate District Winners

Awards program

a.
b.
C.
d'
el

f.

Recognize all students Indlvidually (certiflcate)
Distribute ribbons and/or trophles If applicable .
Name superiors-eligible for District competition
Make special awards ‘ :

Thank all teachers, volunteers, Judges for thelr
particlipation

Issue Summary news release

‘s
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SAMPLE SCIENCE DAY SCHEDULES

\\\ WEEKDAY

8:45 ~ 11:00
11:30 - 12:30

12:30 - 3:00
7:00 - 8:00
8:00 ~ B8:45
. SATURDAY
8:00 - 9330
9:00 - 9:30
9:30 -~ 11330
11:30 - 1:00
1:00 - 1:45

Project Set-Up :

Judges Luncheon and Brlefing
Judging Projects

Visitation of Projects
Awerd- Ceremony

Project Set=Up

Judges Meeting |
Judging on Projects
Yisitation of Projects
Award Ceremony

Appendix R

Time allotments may need ad]Jusiment depending on the number
- of projects and judges avallabls. 4

b
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"Appendix S

SOURCES FOR JUDGES

~iJf:) - SCHOOL ADMINISTRATIVE OFF |CE

'Ac

B.
c.
D.
E.
F.f

Super I ntendent

Asslstant Superintendent . ' N

Curriculom Supervisors
School Board Members
Princlpals .
School Nurses

PERSONNEL ' FROM SURROUND ING DiSTRICTS

A.
B.
c.

Teachers
Princlipais
Currliculum staff

COMMUNITY

A.

C.

E.

Medical Flelds ,

1. Optometrists

2. Veterinariang

3. Dental Hygienists

4. Dehtists

5. Doctors ‘

6. Nurses ' 7
7. Pharmscists

8. Lab Techniclans

Buslneés Flelds and Technical Flelds

1. Manufacturers

- 2. Publlic Utrlities

3. Research and Development Laboratorles

.4. Englineering Consulting Figms

5. Architects . ‘ e

Col lege, Unlvars!fy. and Technical and Vpcational School

Personnel

Gover nment : : . -~
1. City and County engineers

2. Water and Sewage Treatment Personnel

3. Agricultural Agents and Health Departments
Senlor Citizens Organizations

Scientific, Trade, and Professional Organizations

60
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R | . . Appendix T
JUDGING CANDIDATES '

NAME ADDRESS * PHONE # SCIENCE AREA  COMMENTS

S:SSBBBSBSBSQSBSSBSBﬂﬂgﬂBBBRHHBBHBNBEHS:BQSBBBQ?SSSBS:SﬂSBS8::&::::55323:58
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Appendix U

STUDENT ENTRY FORM DUE DATE.
Name -

| T 3
Homeroom _ 7
Grade

Pro} Category: (circle one) Behavioral and- Soclal Sclences,
BI istry, Botany, Chemistry, Earth and Space Sclences, o
Engineering, Environmental Sclencess Mathemetics, Computers,
Medicine and Health, Microblology, PhySlics, Zoology

Project Title:

Project Hypothesiss

,. g

¢ ...I...........‘............l...‘....‘..‘....'....l........l....:

. STUDENT ENTRY FORM 'DUE DATE
s .
Homeroom N
Grade | ;

Project Category: (clircie one) Behavioral and Soclal Sciences,
Blochem!®try, Botany, Chemistry, Earth and Space Sclences,
' Englneering, Environmental Sclences, Mathematics, Computers,
- Medicine and Health, Microbliology, Physics, Zoology

Project Title:
Project Hypothes!s: ”
N ‘ “




-

'Appendlx ]
TALLY ROOM: MA

Y

IALS AND TASKS .

%afarlalsz

Extra signed but blank certiflicates

sharpened penclls
. Pens (green, red, blue Ink)

Contalners for separating Judging cards
4 Staplers
Paper Cilps
ink pads and rubber stamps of +the ratings = Superlor,

Excel lent, Good, and/Satisfactory .

Tasks:

1. Determine final rating from Judges cards

2. Red, green, or bjlue pen may be marked on cards for easy
Identification of rating.

3. Stamp rating on student's certiflcate N

4, Place Academy Seal on Cert!flcate:

/ . Blue Superlor 40-36
/ Red Excel lent 35-24
h Green Good 23-12
/ Black Sat!sfactory 11- 4
f
LA 5. Arrange certificates In the order In which they will be
presented. : N

\\\““~\\

S NOTE: Select persgnne! that functlon well under stress.
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Appendix W °
SAMPLE PRESS RELEASE
‘Use school |etterhead
. - CONTACT:
(Type your name
and phone

number here)

" § xrz LocaL scikace pay
SET FOR (FILL IN'DATE)

~

Eor immediate [elease
‘CITY’I(Type date here) - The Ohlio Academy of Sclence and (type
name of sponsor or school name) Today. announced . that (type
number of students) wiil dlspla;‘fhe results of thelr ,regearch
projects at the (type name of locafASclenEé day) on (type day of
weék and date) at (type location). The projects may be vle;ed by
the public from (give times), and the awards ceremony wlil be heid
at (give time) In {glve room or audl!torium).

The director of this yeér's event Is (glve name, and
afflilation (schooil, grades and-subjects taught) who sald,
"(quote yoursel!f with something short and sweet).” \

Superior winning students frém (give name of sclience day)
wiil affena (give nsme of District Sclence Day) at (name  of
college) on (date), an event also sponsored by ThesOhlo Academy
of Science, where the sfudenfs will qualify to é:fbnd State
Science Day at (give name of college) on (date).

-end-

Note: To Improve vyour releﬁse you may |ist gﬁro detalils on

‘additional pages such as names of students; special awards

planned, a plea for recrulting. judges, or anything eise to add
realism to the. release, lisa a slmliar release Immediateiy
after your avent fo susmarizé the names of xinning students.
especially those who will attend district science day.

N | ; _[;4!



