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CHAPTER I
THE PROBLEM AND THE NATURE OP THE. STUDY
' I. THE PROBLEM -

Statement of the Problem

Thé display of student-constructed science exhibits
has become a significant part of the educational process
of many secondéry school science departments., The popu-
larity of this activity is founded upon the interest and
pérticipation of science teachers, scilence educators and
professionals in the sciences., The enthusiasm among the
members of these groups is not, however,-unanimous.

This study was undertaken as a result of the suspi-
cion that the cynicism and disillusionment expressed by
a few of those people who are actively interested in
science education is symptomatic of basic faults in the
science fair idea. Informal observations have led this
writer to conclude that science4fairs, in their somewhat
crystallized form, are open to improvement--not the
improvement that evolves from "trial and error;" random
_ corrections, but rather from an examination of the
obJjectives of fairs, the criteria used to perform the
evaluation, the nature of the judges' backgrounds, and

1



the awards granted to participants whose exhibits are

judged to be superior,

Need for Making the Study

There i1s no research available today concerning the
appropriateness of some of the facets of science fairs,
That is to say, no one has critically examined the objec~
tives of science fairs; no reports about evaluative
criteria abplicable to all fairs is available; and,
although it is generally recognized that the methods of
making evaluatlion are open to criticism, no research has

been conducted that supplies a technique acceptable to all,
II. NATURE OF THE STUDY

Premise of the Study

The premise of this theslis is that a significant
number of those who are interested in science education
quest;on some of the aspects of science fairs, It is
reasonable to declare that, if 25 per cent of the respon-~
dents in each of the three groups queried (as well aé 25
per_cent of the entire group) express doubt about the
value accrulng to a certain aspect of fairs, then that
aspect is Jjustifiably suspect., The foundation for this
argument centers on the position'that all who responded

did so conscientiously, and further, that they have made



some judgments about science fairs in the light of their
experience, The Jjudgments of 25 per cent of such a group,
therefore, should not and cannot be dismissed lightly.
This position acquires additional force from the fact
that those who dissented did not do so on every aspect,
This implies that those who are not in favor of fairs in
toto did not respond, The implication is correct, since
not a few questionnaires were returned uncompleted, with
the explanation that the respondent had lost interest in
fairs, or had never regarded them as worthwhile, Those
who did respond, then, are presumably in favor of science

fairs but are aware of anomalies.

Limitations of the Study

The study is restricted to the examination of science
fairs conducted in public, private and parochial secondary
schools. No attempt was made to garner the opinions of
the students who have participated in fairs. Presumably,
science teachers and science educators are more aware of
the implications involved in fairs, and their judgments,
therefore, will be more meaningful, The thesis is not con-
cerned with the organization of fairs--the c1assification
of exhibits by grade and subject, and so on, These
minutiae do not greatly affect the subjects which are

the concern of this study.,



Definition of Terms

‘The definitions of certain words and phrases
commohly used in considering science fairs.have not been
carefully spelled out, 1In the interest of clarity, the
following definitions will apply to the terms used in this
thesis,

Science fair, A science fair is a display of student-

constructed scientific exhibits., The display is usually
open to the public, The term, '"science fair,”" includes
such designations as,v"science day," "science show," and
the like, if these activities have, as part of their
objectives, the determination of subérior exhibits and,
if awards are offéred to the successful exhibitors,

Exhibit, An exhibit is a construction produced by
a student in order to explain a scientific actiVity he
has carried out, The adjective, SCientific, is used in
its broaéést sense, -

Project., The word, "project," signifies the
identification and examination of a_problém.

Award, An award is a token offered in fecognition
of student particibétion in a scienée fair, Generally,
awards have distinct degrees of value, either intrinsic

or monetary,
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Science educator, The term, "sclence educator," is
used to identify those who engage in the professionai

preparation of secondary school science teachers,

Previous Studies

Studies which have already been conducted do not
question the validity of the objectives of the fairs
examined, Rather, the reporters confine themselves to
suggesting ways of improving procedure after having °
studied a certain aspect of science fairs,

Brunette, in a study of fairs in Delaware, reported

1

on judging techniques. Bowers! study-centers around the

benefits of fairs to the students participating.2 MacCurdy
and Bagshaw related why and how they reorganized judging

3 Chappellt!s study involves

procédures for their fair,
the determination of the value of science fair participa-

tion as a means of enhancing scientific scholarship.4

lRev, Bernard M. Brunette, "Judging Local Science
Pairs" (unpublished Master's thesis, The University of
Delaware, Newark, 1957),.

°Elmer J. Bowers, "The Contribution of Science Pair
Projects to Student Growth in Science" (unpublished
Master's thesis, The Ohio State University, Columbus, 1958).

3Robert D. MacCurdy and Thomas L. Bagshaw, "Are
Science Judgments Pair?," Science Education, XXXVIII
(April, 1954), . _

bwaiter E. Chappell, "Science Pair Participation
as a Criterion to Assist Scholarship in the High School
Sclence Classes in Wichita Public Schools" (unpublished
Master's thesis, The University of Wichita, Wichita, I960),



6

Rogers wrote of the develonment of the Rhode Island Science
Fair and reported on the attitudes of former participants
who ranked highly in the judging.5 Kell looked int®é the
factors that motivated studénts:to participate in the
Texas Science Talent Sgérch (an activity which is similar
to fairs in this respect),®

None of the researchers doubted that science fairs

are of value nor did they propose sweeping revisions,

The Questionnaire

It was decided, early in the study, that the literature
did nnt convey enough information about science fairs
over wide segments of the country. A questionnaire
was designed to solicit the opinions of a significant
propoftion of those who are involved in organizing and
conducting science fairs., The questionnaire, and the
cover letter sent with it, are in Appendix A.

The people queried comprise three distinct gronps.
A total of one hundred fifteen high school science teachers
weré asked to fill out the questionnaire. Their names

were selected from the National Science Teacher

S5Arnold Rogers, "A Study of the Rhode Island Schools'!
Science Pair Program and its Effectiveness as Reported ~
by Former Exhibitors" (unpublished Master's thesis,

Rhode Island College of Education, Providence, 1960).

63. R. Kell, "An Investigation of Factors of
Motivation and Training of Students Participating in the
Texas Science Talent Search for 1957-58" (unpublished
Master's thesis, University of Texas, Austin, 1960).
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Association's membership roster, using life membership as

a criterion of the teacher's interest in the profession,
Names were also cﬁosen from the list of "Star" science
teachers recoghized by the national assoéiatién from 1952
through 1958. Geographical representation was also a con-
sideration. Coilege professors of science were sent
questionnaires, A total of seventy-five hames were obtain-

ed from the Sponsor Handbook, published annually by Science

Service, which lists the regional directors of science
fairs affiliated with Science Service through the Science
Clubs of America, The reader may assert that selection
of teachers from this list would color the study since they
are all, presumably, agreed upon the value of science fairs.
This aﬁgument will be eliminated in the discussion surround-
ing the various aspects of science fairs as they are taken
up. In any event, this method of selection was the only
means'available, since there 1s no list of college science
teachers who have demonstrated interest in science fairs,
A pandom roster of college teachers would surely have led
to uninformed responses in many instances. A few names
were gleaned from the membership list of the National
Association for Research in Science Teaching.

Science educators were also asked to respond to .the
questionnaire. A list of seventy-five was obtained from

the source cited immediately above and from college and



university catalogues. Geographical distribution was
also a consideration for the above two groups and, in
addition, the science educators were chosen because of
their activity in secondary school science.,

Of the high school science teachers, eighty=-one
(70%) replied; forty-five (60%) of the college science
teachers made responses; and forty-nine (65%) of the
science educators who were contacted returned question=~-
naires. The response for the entire group numbered
one hundred seventy-five (66%).

No attempt was made to quantify the responses
geographically., Suffice it to say that returns were
made from each of the major segments of the country:
the west and east coasts; New England; the midwest states;

and the southern states.

Organization of the Remainder of the Thesis

The subsequent chapters of the thesis delineate the
histofy and objectives of fairs, the techniques used tom
rate exhibits, the backgrounds of the judges who make
the ratings, the criteria by which the exhibits are
rated, the types of awérds granted to participants and,
finally, a summary as well as recommendations for improv-
ing science fairs in the light of the findings of the

study.



CHAPTER II
THE HISTORY AND OBJECTIVES OP SCIENCE FAIRS
I. HISTORY OF SCIENCE FAIRS

An investigation of science fairs would not be
compléte without some mention of their development, The
literature does not present a comprehensive outline of
the increase in popularity of the science fair idea, but
it does permit the reader to piece together an approxi-
mate history,

Sheldon describes the reasons for the organization
of what is commonly referred to in the literature as the
first science fair of importance:

As County Fair No., 1 of the State of New York it

was necessary for the Institute to hold some

form of fair in order to be eligible for such

state support as is given to such fairs,

Accordingly, the idea arose of holding a

science fair for children, The first , . . was

an outstanding success, attracting approximately

500 exhibits and (in its four day duration)

attracting approximately 400,000 spectators.l
The fairs mentioned in the quotation prior to the establish-

ment of science fairs for children, concerned neither

children nor their exhibits., The Institute mentioned is

the American Institute of the City‘of'New York, This

1, H, Sheldon, "The Science Club Program of the
American Institute,” School Science and Mathematics,

XL (April, 1940), 366, 9 -
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first science fair was heldain 1928.
| The American Institute Science Fair maintained its
- -popularity and excited interest elsewhere as well, Only
glimpses of this success in the early years are avallable,
Ten years after the inception of the science fair one
commentator pointed out, indirectly, that the fair idea was
continuing to generate enthusiasm, since, "during the }ast
ten.years, the Junior Science Clubs have exhibited their
work annually at the Junior Science Fairs . . . ."2 This
note concerns the Clubs of New York City and the Institute,
Others began to interest themselves in seeking out
science minded youths, - State science academies initiated
activities for young people, For example, Herbert wrote,
"In Ohio, a movement started in 1949 on a statewide basis
e ¢« o« o« This , . , came to be known as the Ohio Junior
Academy of Science."3 Many state academies of science
took up the science fair as one kind of"actiVity'for the

young people of their respective states,

Science Service and the National Science Fair

By 1950, the continuing increase of participation

and interest stimulated the creation of the National

2"Junior Science Clubs at the World's Fair," School
and Society, XLVIII (July 2, 1938), 10.

3Gale A, Herbert, "Junior Academy of Science Searches
for Needed Scientific Minds," Ohio Schools XXX (March,
1952), 140, )
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Science Palir, Patterson wrote:

. .. the First National Science Fair [was
held] at the Franklin Institute in Philadelphia
in 1950. . . o .

L 4 [ ] L] * [ L] L] [ * e L] L] * .

Each National Science Fair . .'..[isfta 5ej )

e o o the culmination of dozens of local

sciencg fairﬁ held in large and small

communities,

The National Science Fair is an activity of Science
Serviée. Science Service,'according to its Sponsor
Handbook, is an institution created in 1921 as a non-
profit organization for the popularization of écience.
Science clubs, through affiliation with this organization,‘
may develop science fairs in order to seiéct winners to
send to the National Science Fair, which is conducted
annually, each year in a different major city in this
country.5 The .scope of influence which Science Service

enboys as a'result of this network of fairs can be inferred

from a map taken from the Sponsor Handbook., The map

denotes the location of ‘the regional science fairs
assoclated with Science Service, The map described can

be found in Appendix B,

‘4Margaret E. Patterson, "Opportunity for Nation's
Junior Scientists,” The Science Teacher, XVII (October,

1950), 124, )

‘OLeslie Watkins (ed.), "How to Run a Science Fair,"

Sponsor Handbook for 1960-6l1, pp. 38-40,
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II., THE OBJECTIVES OF SCIENCE FAIRS

it'ié.convenient to permit oneself to be lulled into
belie&ingmthét scilence fairs have settled into a sound
educational pattern., The relatiﬁe uﬁiformity of practices
in science fairs throughout the country occurs because
many have their programs derived from suggestions in
Science. Service handbooks. It should be disconcerting

to discover that the objectibes of science fairs are not

wéll established on a foundation of research.

Objectives _in the Literature

The literature provides a diversity of opinion about
the number and the nature of objectives for science fairs,
High and Lash, early writers on the subject, said, in
1935:

« « o the science fair was conceived as a

method to teach more of the possibilities

in science than can be done with ordinary

class=-room procedure,
In 1956, The High School Journal for February presented
a group of authors whose opinions differ in mahy respects,
In that issue, Large points out:

The Oak Ridge Institute of Nuclear Studies

Science fair program . . . was activated
in 1954 to help alleviate a serious condition

61. 0. High and Elizabeth.Lash, "Science Fair--A
New Way to Explore Science,” Ohio_Schools, XIII
(May, 1935), 166, , .
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which exists in the United States: . . . the
percentage of young pe%ple embarking on science
careers 1s decreasing,

Kraus, in that same issue, cites a statement made by
Blackwell, who was speaking at the West Virginia Science
Fair Work Conference in November 1955, Blackwell said,
in part:

As a representative of higher education, I
cannot resist the urge to express what I
believe is our concept of the value of ,
science fairs in education , . . the science
fair is an educational tool of tremendous
significance, for

(3) it gives the parent a special opportunity

to gain a greater appreciation of the advantages
of education; and (4) it links the college . . .
very closely with the student through the '
assistance which is given to the student in
preparing the exhibit and through the assistance
which is given to the institution of higher
learning in discovering talent which it should
share in developing.8

Kraus goes on to say, "The National Science Fair is
dedicated to inspiring‘greater interest among students in
the fielé;.of pure and applied écience.?9 This is,
essentially, the same objectivévexpresséd by the Oak Ridge

Institute,

"Dewey E. Large, "Activities at the Oak Ridge
Institute of Nuclear Studies," High School Journal
XXXIX (February, 1956), 263,

8Jéseph H. Kraus; "The National Science Fair:
Purposes and Program," High School Journal, XXXIX (February,

1956), 268, citing part. of an address by Dr. Ashby C,
Blackwell, i

J1bid., p. 265.
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Coutant, still another author in the same issue,

claims:

The purposes of all this activity are to
encourage and locate boys and girls with
scientific¢ promise and to broaden their
‘horizons,

Rice's first opinion is somewhat novel:

e « o We have observed a steadily rising
recognition of the Science Fair as one of

the best means ever presented for advancing

the place of science studies at the preparatory
school level, ’

He continues, giving an objective more amenable to the

others already noted:

The more serious science students respond to -
the fair as a means of achieving wider
recognition for their talents_and thus being
stimulated to further effort,l2

Lefler suggestsan objective that might well be mated

to Rice's first opinion:

Science fairs lend encouragement to the
establishment of an offering intended for

the students with special interest in

science=~a course where students can carry

on intensive investigation of some problem, . . .13

10Madeleine F. Coutant, "The Science Congress:

Training Ground for Future Scientists,“ High School
Journal, XXXIX (February, 1956), 278.

11Robert A. Rice, "Promotion and Public Relations

of Science Fairs," Hign School gou;nal, XXXIX (February,
1956), 292.

lzlbid., p. 290,
13R. W. Lefler, "Educational Implications of Science

Fairs," High School Journal, XXXIX (February, 1956), 308.
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Authors in other periodicals provide still more
diversity. Ryan, writing a year earlier than the above
authors, said:

A project well developed explained partly by
charts and partly by the student at the site

of the exhibit, , . . introduces the student

to self confidence in expressing his ideas
‘publicly, meeting people, thinking on his feet
and even,realizing the importance of his classes

14

WEaver relates first what a fair is and then, what it is
not:

A science fair is simply an exhibit of the work
of students on science projects,

Science fairs are not places of amusement and
the exhibits of work done should not be for
amusement purposes,<d

Finally, Jones lists, among others, the following objectives:

Purpose of the Fair

A.‘ &o pro&iée séiﬁuiaéian.far.séiénéifié
hobby pursuits,

7. To provide constructive suggestions for
teachers and pupils of science,

Deciding which of these‘objectives science fairs

l4Kevin Ryan, "High School Science Fairs," American
Journal of Physics, XXIII (October, 1955), 473. —

~ 15Elvert C, Weaver, "Projects for Science Fairs,"
The Science Teacher, XX (February, 1953), 17.

: 16Norman R. D, Jones, "Science Fairs--Science
Education in the Community," Bulletin of the National
ciation o econdar chool Principals, XXXVII
.(January, 1953), 168,
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actually satisfy is a problem of the first magnitude,
Because the efforts of-so many people are channelled
into this one endeavor, it is vital that the objectives
of fairs be realistic and attainable, Thereforé, it is
not to be construed that the above cited objectives are
subscribed to by the author of this thesis, Their

validity is the very point in question.

Objectives Determined by the Respondents

The first part of thé questionnaire asked the
respohdents to. make a judgment about the appropriateness
of each objective contained in a comprehensive list culled
from those described in the literature, Although thgy
were not primary sources, the objecfives mentioned in
both the Science Service's Sponsor Handbook and the Qak

Ridge Instituteis‘§cience Fair Handbook, arekrepresented

in this list. Specifically; thé-respondents were asked

to determine, by checking one of four columns, whether a
certain objective was most appropriate, appropriate, not
very appropriate‘or inappropriate., The results have been
tabulated on the following pages. These, and the rest of
the tables in this thesis, contain percentages rounded off

to the nearest whole number,
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The two categories--not very appropriate, and
inappfopriate--were considered in eliminating an
objective, If the percentages of response under-these
two headings totalled 25 per cent or more for a certain
objective, then that objective was eliminated.

Judgments of the high school science fteachers. Using

the abové criterion, the high school teachers accepted
six of the fourteen objectives listed, The objectives
follow in decreasing order of percentage'of the group
accepting each, }

Science fairs should:

1. encourage students of promise,

2, exhibit the work of students on projects,

3. promote self confidence in the entrant,

L, develop interest in science among the visitors

(student and adult),

5. broaden students! horizons (entrant and visitor),

6. promote scientific research,

The exact tabulation has been made in Table 1, Dis-
cussion of the objectives acceptedvby each group will be
forestalled until all have been listed,

Judgments of the science educators. Science

educators displayed more generosity toward two of the

objectives than did the high school teachers, This group
deemed eight of the fourteen objectives acceptable, Their

L
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choices are listed in decreasing order of percentages

assigned to each objective,

4 Science fairs should:
1, encourage students of promise,
2. broaden students' horizons (entrant and visitor),
3. promote self confidence in the entrant.
4, focus attention on science experiences in school,
5. exhibit the work of students on projects,
6. stimulate students-and teachers in classwork.
7. promote scientific research,
8. develop interest in science among the visitors

(student and adult).

The educators rearranged the objectives somewhat,
except for the first, from the order of the list deter-
mined by the science teachers, The two opjectives
accepted by the educators and fejected by the high school
teachers are numbers four énd six. The teachers probably
have more realistic experiences with\these objectives,
The responses of the science educators are to be found

in Table 2.

Judgments of the college science teachers, College
science teachers also selected eight of the objectives
listed; they, in fact, chose the same objectives as did
the science educators, The order of preference is
changed, however, The objectives listed below are taken
from Table 3 and are ordered in the same manner as were
the previous two,

Science fairs should:

1. encourage students of promise,
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broaden students' horizons (entrant and visitor),
exhibit the work of students on projects.
stimulate students and teachers in classwork
promote scientific research,

focus attention on science experiences in school,
promote self confidence in the entrant,

. develop interest in science among the visitors
(student and adult),

O~ O\ =W D

The college teachers, in general, did not choose the
objectives in the above list quite as decisively as did

the other two groups, even though they were selected,

for the most part, from a list of Regional Fair Directors,
This is a reassurance that their responses are not weighted
in favor of science fairs,

Judgments of the entire group. The argument that

25 per cent of the group is a significant percentage of
dissenters acquires greatest meaning when all three groups!'
responses are examined as one., This is not to imply that
the other tabulations are open to question. The number

of respondents for each group is large enough to justify
their separation,

The weight of the opinions of science educators énd
college scienée teachers overcomes the opinions of the
third group and the following list of objectives results.
Again in order of preference:

Science fairs should:

%
1., encourage students of promise, 98
2. exhibit the work of students on projects. 93
3. broaden students' horizons (entrant and 92

visitor),



26

4, promote self confidence in the entrant, 87
5. promote scientific research, 83
6. stimulate students and teachers in classwork, 82
7. focus attention on science experiences

in school, 82
8. develop 1nterest in science among the .

visitors (student and adult), 81

The strength of judgment is indicated by the percent-
age of the group who said the objective was either most
appropriate or appropriate, The distribution of percent-

ages is developed in Table 4,

The Validity of the Selected Objectives

The second objective listed immediately above is not
open to argument except in its relationship to the
seventh and eighth objectives, Several respondents in
each group commented on the "exhibition" aspect of science
fairs, (The statements writéep by respéndents and quoted
here andfthroughout the thesis have been selected for
their representation of the minority opinior), Two high
school teachers point out that overemphasis of fhese
objectives may obliterate others just as valuable, One
of the teachers declares that:

. « the 1mportant achievement of a s01ence fair

is that it gives encouragement to the student

to learn , ., . research methods, The exhibit is

a secondary factor which is often given too much

emphasis,

Science fairs are, "not a publicity gimmick,” wrote the

second teacher,



27

t €T Ok € youaessad OFATAUSTOS ajowoxd
T L 16 Th (202TSTA pue auexlUS)
SUOZT.IOY S,;1Uapnis Hapeoaq
’ 0] e we 79 asTwoad JO sauspnas aldeanoous
ac i 6T 1T S§3saJ93uT TBTOoads Yj3TM
sauapnge I0J 9sIN0o € JO
JUSUYUSTTOR1So 9ay3 93eanoous
2 “ 61 fth sg09foad uo squaonjgs
JO YJIO0M 39yl I3TQTYXS
0] 6T TS o€ (3Tnpe pue jquaonis)
SJ04TSTA 9Y3 Suoure
90USTOE UT 3S9J9qut doTaasp
8 02 oty 92 1993 IT9Y3 UO NUTUL
03 SjuerIqUO 93BaNOOUD
8T A9 Th 6 atdoed 1ssw o01q
squeIqus J0J suesw e aotaoxd
2 TT 6S 32 JUBIqUS 9Yyj UT
20Ula0TJUOO0 JTO9s 3ajqowouad

oqeTuad 9qetadoaddy ajetadoaddy 9qeTadoaddy SOATA09L Q0

~oaddeur Lxan qoN .

3SON

qus0 Jed uT dnoa3 oJgTquUse 9yjg Jo sosuodsed 2yjz pue £9AT309(q0 *f TIAVL



28

*qU3Ta 03 9J9T WOJLJ prad a(q 09 oJde
safequaoaad oYL, ‘9AT309[q0 AIsAd U0 SIATOSWAY] JTWWOO 20U PTP TTY °*OAT109[00

yoea 03 papuodssd OUM J9qUNU 8Y] U0 paseq aJe saldequpoxad oyl :HAION

8 62 . G 8T sour1sTSSe ydnoaya sjuspnas
ouB Sa9Yord] 939TTOO0 UTLT

JA 62 61 T uotjeonps Jo soequeAorR oyl
9qeToouadde o3 squaged J0J
£aTunquaoddo teToads B apotAoad

) 22 X 22 SOTQUOY 91BTNWELAS
€ aT 16 1€ TOoO0Oyos UT soousixadxa
20USTOS U0 UOTAU913B SNO0J
€ 1“2 th g¢ HIOMSSBTO UT SJI9yoeaq
pue Squapnils 994eTNWTIS
9qeTad 9qetadoaddy aqeTadoaddy aqetadoaddy S9AT309{q0
~oaddeur L£I19A 10N 1SON

(pi3uod) f ATAVL



29

Sbme,college teachers qualified their acceptance of
these same objectives., Said one, "I don't feel fairs
are big shows for the public ., . .;? and a second claimed
"Science fairs with their emphasis on the dramatic . . .
éctually do more harm than good because of the attitudes
they mold,"

A briéf comment by a science educator is a précis
of the dissension surrounding these objectives, He said
that science fairs are, "not for show but to share," /

The second, seventh; and eighth objecti?es are'not
formulated primarily in the best interests of the students
who participate in fairs, The remaining five are
directed toward student devélopment. Their virtue,
however, doeslnot assure their attainability. A few
words about each will suffice to indicate why it is
necesséry to consider them carefully before accepting
them without qualification,

Encouraging students of promige, "I know of schools
that drill a few so they will win the fair award and

ignore the balance of the pupils,"”

a science educator
wrote, A college science teacher‘wryly coﬁments, "I
have observed 3 science [italics not in the originél]
projects in about 1300, -Only one of these was awarded

a prize,"
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Broaden students! horizons. "I further question,”

writes a high school teacher, "whether these fairs should
appropriately be called tscience fairs! or ttechnology
and hobby fairs'." The question being raised concerns
which "horizons" are being broadened.

Promote self confidence in the entrant. "What if

he loses?" asks another high school teacher, iﬁﬁlying
the prevéience of competition.

Promote scientific research, Project work, it should
go without saying, involves scientific research. This
premise is apparently ignored in many instances. . A-large
number of respondents commented on this point. One
college science teacher made a rather violent statement
about the reasons for this failure. "Only about 0.1%
of high school science teachers reall&ﬂknow what science
is," he claimed. Lest this be thought impatience on the
part of an "academician,? a high school teacher agreed,
saying, "I think very few science teachers have any real
concebtiéﬁ of what scientific research is." Another
teacher confirms this suggestion by writing that, ". . .
emphasis is on research, Only the best pupils can do it.*
Whether or nét the teachers who direct the activities of
students are aware of the requirements of research is not

within the realm of this study. The status of the
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background of science teachers in this country is well
known to be open to improvement, The point is, however,
that science fairs are stimulating activity. And this
activity is not scientific research. "The great majority

' observed é'high school teacher,

bf projects in these fairs,'
"concerned exhibitiné some ﬁrineiples or facts the student
ﬁad read from a textbook rather than the results of some
research . . ." Such activities do not deserve the
title of "project."

Stimulate students and teachers in classwork, This
stimulation has sometimes had unfortunate ramifications.,
In fact, the results of this stimulation is, in some cases,
"anti-educational.” One high school teacher's experience
ﬁirrors such a sitﬁation. He advises, in a context about
fairs, that, ", . . we require a science project from
each 7th, 8th, and 9th grade pupil . . .. Failure to
turn in a science project results in a failing grade
regardless -of aqademic average." This attitude does not
always go unchallenged., 9Their'[parents] complaints to
the school board . . . has caused a change in policy,"

another teacher explains, "No projects may be requireé

for a grade or otherwise,”

Summary

The objectives listed by the respondents as desirable
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are clearly not without blemish, Ideally, of course, all
of them are worthwhile, Every one of them needs critical
appraisal by all who are responsible for involving young
people in science fairs, The comments made by some of

the respondents amplify the suspicion that science fairs
sometimes have negative results and this possibility
cannot be permitted to exist where so many young minds can
be impressed,. Perhaps the most insidious result is that
the culmination of project activity--~the science fair--
sometimes overshadows the preliminaries--the project
itself~~causing worthless expenditure of. time in producing

"something” for exhibition,



CHAPTER III
JUDGES' TECHNIQUES AND BACKGROUNDS
I, JUDGES' TECHNIQUES

The process of evaluating exhibits is perhaps the
most discussed facet of science fairs, Wherever there
is a method of selecting superior exhibits from a larger
group of exhibits, there also exists an element of
competition., Read justifies the situation by declaring:

Judging is a serious business when it eventually

may mean a college education or none for a

contestant; but awards are here, and are not

foreign Eo American philosophy, both in school

and out, .
This position is open to attack, however, Richardson
makes a provocative assertion by noting that:

If the prizes are high and the competition

severe, an effort is made through the rating

system to quantify the score that represents

the student's achievement, The problem of

making such comparisons with the essential

narrow lines of discrimination raises a question

as to the desirgble emphasis upon a high degree

of competition,

Science Service's Sponsor Handbook contains the statement

lyohn Gammons Read, "Pitting Science Fair Activities
into the Total Academic Program,; High School Journal,

XXXIX (February, 1956), 282-83.

2John S. Richardson, Science Teaching in_ Secondary
Schools (Englewood Cliffs: Prentice-Hall, 1957), p. 214,

33 ’
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that "[in the National Science Fair] all elements of a
stiff'competition are present to urge the student to do

his best, . . ."3 Since the majority of science fairs in
this country aré patterned after the National Science Fair,
it can be assumed that, Richardson's point notwithstanding,
there is a significant dégree of competition in each of
them,

Scoring Systems in the_ Literature

The problem of deciding upon the means of discrim-
inating among the exhibits has been approached in a variety
of ways. Ward and Carleton, speaking of the Rhode Island
State Science Fair for 1946, said, in part, "Each exhibit
was Jjudged on its own merits without competiﬁg against any
other exhibit."u Armacost describes a technique found
satisfactory in Syracuse, New York:

Point systems have been tried and found decidedly

objectionable, After a given judge has chosen

what he considers the best . . . exhibits, he

briefly records specific reasons for his choices,

and then joins his fellow judges for a round table

discussion of the relative merits of all choices

made by the entire committee , . . if stalemates
occur, equal recognition is given . . .

3Leslie Watkins (ed.), "Science Fairs, National and
Local," Sponsor Handbook for.1960-61, p. 37..

4J "Herbért Ward and R. K. Carleton, "The Rhode
Island State Science Fair—-l946 " Science Teacher, XIII
(December, 1946), Th. .

SRichard R, Armacost, "Syracuse University Science
Congress," Science Teacher ,XIII (April, 1946), 76.
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MacCurdy and Bagshaw,. on the other hand, affirm the
superiority of the method discarded above:

It was noted that there were wide variations

in project scores among many judges . . . it

was apparent that winners had been established
by a method that was open to serious criticism,

A probable cause of the Judges' wide variation
was discovered [in the scoring system] . . .

It was noted that the standards [for Judging]
were rigid and definite and that large score
units were assigned to each item that was judged.
A new score card was built in which ., . . items

. « o Were delimited, there werg exact definitions

and small scores for each item,
Davis, writing of the methods used in the National Science
Fa;rs, remarks:

. « o the judges have considerable latitude and

may give greater values to some _criteria, less

weight to others, or substitute other criteria
if they choose to deviate from the usual procedure. 7

Scoring System Favored by the Respondents

The respondents were asked to decide among three
techniques for evaluating exhibits. The techniques
involved: (1) a highly quantified checklist as described
by MacCurdy and Bagshaw, (2) a generalized checklist
(giving maximum limits to criteria), (3) permitting the

judges to assign weights to each criterion as they see fit,

6Robert D. MacCurdy and Thomas L, Bagshaw, "Are
Science Judgments Fair?" Science Education, XXXVIII
(April, 1954), pp. 224-317

THelen Miles Davis, Science Exhibits (Washington:
Science Service, 1955), p. 8.




36

Table 5 indicates that the respondents prefer to have
the judging controlled somewhat by allowing the judges
to arbitrate within certain limits., The table also
shows that this preference is not decisive, since the
remaining two techniques are each considered desirable
by at least twenty per cent of the entire group.
Permitting the Jjudges carte blanche is the least popular
of the three methods., This indicates, perhaps, a lack
of faith in the Judges"ability to discriminate
effectively. This indication gains stature when the
problem of obtéining Judges is examined, as it shall

be, below.

Ipterviewing the Student

Besides suggesting ways to determine the value of an
exhibit, many authors note that judges can find fheir
way out of the dilemma by meeting the exhibitor and ask-
ing him questions which will reveal his competence and
understanding. Wilder, for example, relates that:

e o« o there are.some science fairs which are
organized so that the exhibitor is present at

the time of the judging and is questioned by the
Judges about the exhibit., This is a very commendable
procedure and should be encouraged; it has great
educational value, In most science fairs . . .
[however,] . . . the. exhibit must 'speak! for the
student.8

8charles G. Wilder, "Preparing and Displaying Exhibits,”
High School Journal, XXXIX (February, 1956), 296, ,
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Meister describes the situation in the School Science
Pair of the American Institute, noting:
A Most important . ; . the finished display is

not a requirement, The child , . . is there

to explain , . . and. answer questions.,
Shannon reinforces the above comments by suggesting in
part:

.« + . the judging team's brief survey of all

the exhibits . . . can be facilitated if the

fair committee will , . . have each student

with his exhibit,10
Coutant implies that the interview should have more than
oné,purpose, in her description of the qu York State
Science Congress, She writes that:

Scientists and science professors . . . inter-

view each participant and [are] asked to

discuss with him the quality of his work and

to make suggestions for the future development

of the experimemi1 These scientists also act

as Jjudges , . .
Murphy, reporting the results of a symposium which dis-
cussed the various aspects of the Ohio Junior Academy

Science Day program, says that not only is it advisable

IMorris Meister, "The School Science Fair," High
Points XXXIX (May, 1957), T75. ,

lOHenry A, Shannon, "Judging Exhibits and Awarding
Prizes," ‘High School Journal, XXXIX (February, 1956), 301,

llMadeleine F. Coutant, "The Science Congress:
Training Ground for Future Scientists, " High School
Journal, XXXIX (February, 1956), 279. . ‘
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for the student to be at the site of his exhibit, but also:

A student should be able to answer questions
related to the project. Questions on basic
principles involved or related to the project
are expected to be answered [italics not in
the originall.l?

Brunette agrees that interviewing the participant is
valuable and comments that this technique is used at the
State of Delaware Fair, He goes on to write that:

The National Fair does not do this because of
its time consuming nature, although the value
of this pricedure is recognized by the
officials,*3 ,

In addition to the literature about the problem, a
number of respondents expressed the conviction that
judges must interview the exhibitors to make realistic
evaluations, The opinions are best summarized in the
words of a coliege science teacher, who noted:

It seems almost mandatory to me that the students
who are being considered for awards in any given
fair, be interviewed by a panel of judges . o o o
Only be talking to the individual students is it
possible to determine whether the-project . . .
is a product of his own creativity . . . the
students can benefit by the advice and counsel
of the judges . . . one often obtains a better
insight as to the depth of the student'!s under~
standing of the principles and ideas associated
with his project,

12ponald Murphy, "Experienced'Panel Discusses
Projects and State Science Days," (Columbus) Ohio
Academy of Science News, November, 1960,

13Rev, Bernard M. Brunette, "Judging Local Science
Fairs" (unpublished Master's thesis, University of
Delaware, Newark, 1957), p. 1O.
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Read substantiates the need for probing into the student's
understanding of his exhibit'!'s relationship to the rest of
science in writing:

No exhibit stands alone in séience. Each is

an exemplification of the interaction of

science and mathematics,t

That interaction among participants and judges can
be a meaningful experience for the student can hardly be
‘questioned.,,That is, it will be mééningful ifr fhe Judges
do more than'inquire about the student!'s fund or infor-
mation in order to evaluate his exhibit, Unfortunately,
in a ﬁumber of science fairs, judges can take only a féw
minutes to examine each exhibit. The instructions to
judges, described in the brochures received from the
respondents, advised the judges to apportion thelr time
wisely. Since judges usually act in a voluntary capacity,
the fair committee cannot make unréasonable demands on their
time. Rather than the beneficial interaction des;ribed
above occurring, too often the judges are forced fo
evaluate each exhibit somewhat hastily.,. This situation

obviously defeats any intentional communication of ideas

among exhibitors and judges.

1450hn G. Read, "Fitting Science Fair Activities
into the Total Academic Program," High School Journal,
XXXIX (February, 1956), 284,
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Methods of Organizing Judges -

The circumstances-under which judges are forced to

give éhort'shrift to each participant are understandable

in the light of the information collected in Table 6. This
table reveals that the respondents are about évenly divided
between having several judges evaluate a few, or many,
exhibits, The former case is preferable, but the latter

is more reaiistic; the respondents were probably influenced
by the problem of providing the numbers of effective judges
required. for the first method, Increased interest in
exhibiting at a science fair comblicates this problem,

TABLE 6., The method of organizing judges in order to
evaluate exhibits in per cent

o e e e e e e e e e e e e e
High College

The method School Science Science Entire
Teachers Teachers Educators group

one .judge eval-
uating a few

. projects 3 ] 0 2

several judges
evaluating a .
few projects 53 38 45 45

one judge eval-
uating many
projects . 1 2 4 2

several judges
evaluating many

projects 43 56 51 50

Note: Percentages add in vertical columns.
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II. JUDGES' BACKGROUNDS

-

Backgrounds Described in the Literature

Finding"judgés who can be trusted to perform worth-
while evaluations is sometimes frustrating. MacCurd& and
Bagshaw explain that:

As a result of the great demand the supply

[of judges] has come from Inexperienced but

-willing science teachers whose judgments may

not be. as reliable as might be desired,d5
This compromise is most often made at the local fair level,
It-is unreasonable to expect college science teachers
and scilence educators to make themselves available for
small fairs, The high school science teachers who
administef local fairs must content themselves with
judging in each others! fairs and with capturing judges
whom they know personally or who are members of the local
community, Regional fair directors have a wider field
from which to éhoose, but the attributes which they desire
in their judges are of uniyersal application., Armacost
describes the kinds of judges he prefers, in advising:

Fést experience indicates that thé best

committees of judges are composed of

representatives of industry, teachers,
and supervisors of junlor and senior

15Robert D. MacCurdy and Thomas L, Bagshaw, "Are
Science Judgments Pair?" Science Education, XXXVIII
(April, 1954), 224, )
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~high school science, and college professors
of science who. are interested in tgg
accomplishments of boys and girls,

Herbert writes of one system, that:

All projects are Jjudged by teams composed
of one university professor and one high 1
school teacher chosen for their specialties, [

That larger fairs attract distinguished judges is sub-
stantiated by Kraus, who, in describing the National
Science Fair, says, "Famous judges, each a recognized
authority in a speciéiized field of science, evaluated
exhibits |, . ..18 Shannon summarizeg the attributes of
a good judge in the following:

In general one might list the following

qualifications . . .

(1) good training in the biological sciences,

. the physical sciences, the earth sciences,

or in specific areas of the larger
scientific fields;

(2) acquaintance with the science programs of

. Junior and senior high schools;

(3) . recognition of good techniques of science
teaching;

24; a keen interest in young people;

5 a desire to help improve the science work

 of students,19 .

16Richard R. Armacost, "Syracuse University Science
Congress,"” Science Teacher, XIII (April, 1946), T76.

17Gale A, Herbert, "Junior Academy of Science
Searches for Needed Scientific Minds," Ohio Schools,
XXX (March, 1952), 140, )

'1830seph H. Kraus, "The National Science Fair:
Purposes and Program," High School Journal, XXXIX
(February, 1956),. 266, .

19Henry A. Shannon, "Judging Exhibits and Awarding

Prizes," High School Journal, XXXIX (February, 1956), 301.
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- Backgrounds Preferred by the Respondents

Often, judges are chosen on the basis of Shannon's
first criterion, while the necessity of using those who
best satisfy the other four criteria is generally bemoaned.
Table 7 bears out this assertion. If the preference for
a particular background is determined by the largest per-
centage in a horizontal column, then the entire group
ranks its choices of background in the following order:
college professors of science,
professionals in the sciences,

high school science teachers,
science educators,

BV VN
e o o o

The threé groups who make up the list of respondents
did not arrive at the same ranking, Table 8 shows that
the high school science teachers preférred themselves
first, then; (2) college professors of science, (3)
science educatbrs, (4) professionals in the scienceé.
College science teachérs, on the‘other hand, decided that
they were to be most preferred in light of their back-
grounds, Table 9 reveals that they ranked the remaining
three as: (2) professionals in the sciences, (3) high
school science teachers, (4) science éducators, It was
extremely difficult to quantify the thinking of the
science educators, Not a few of them refused to rank

the groups at ali, claiming that representation from

each was desirable, At the same time, many quite rightly
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noted that it was not the profession of the judge that
was important, but rather his perspicacity in evaluating
young people in the light of their abilities and
limitations, Table X points out their indecision. No
intelligible ranking is possible,

Competitionﬁinherent in science fairs has directed
attention toward the necessity of making intelligent
evaluations of exhibits. Of the techniques of evaluation
already known, a checklist permitting judges to arbitrate
in their evaluation is preferred to a more stringent
checklist or to giving judges complete freedom in making
their selections, Interviewing the exhibitor is a
laudable practice but the realities of obtaining enough
competent judges stifles this procedure in some fairs;
judges are pressed for time and cannot significantly
contribute to the exhibitor's need for the interplay
of ideas,

The backgrounds of the judges themselves are a
subject of some controversy. The disagreement evolves
from determining whether a background in science or a
background in education is more desirable. Apparently,

college science teachers do not feel that the two are
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1

compatible, and prefer "scientists" to anyone else,

High school science teaéhers are mére confident of their
Qualifications, while science educators recognize that

a dilemma exists and avold it by suggesting that interest
in and knowledge of young people is more important;

thus, they indicate, high school science teachers may

well be the happiest choice,



CHAPTER IV
CRITERIA FOR EVALUATION AND AWARDS OFFERED

I. CRITERIA FOR EVALUATION

In all of the fairs which attempt to determine
superior exhibits from among a group of exhibits, the
Jjudges are given a list of criteria bj which they are
to make their evaluations., The criteria for determining
the superior exhibits have béen influenced by two-
organizations., * They are the Educational Branch of the
American Museum of Atomic Energy, and Science Service,
The first organization publishes a handbook entitled

Science Fair Handbook for Exhibitors., This handbook

lists five standards for evaluatingrexhibits., This 1i§t
is reproduced in Appendix C.l' These criteria as well
as those found in the Science Sérvice's handbook,

Sponsor Handbook for 1960-61 dictate, effectively, the

criteria used at the local level, Fair officials would
be foolish indeed to substitute a list of their own, if

such a list would diminish the local winner's chances

lscience Fair Handbook for Exhibitors, (Oak Ridge:
Educational Branch American Museum of Atomic Energy),

P. 5.
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at the Natiohal Science Pair, The criteria in the
Sponsor Handbook are listed in Appendix C.2

Criteria in the Literature

7 The ultimaté sources of these lists were the fairs
that had been established well before 1950, the year of
the First National Science‘Fair. Meister tells us of
the early criteria:

In the first School Science Fair [1928], these
were the criteria for judging the.student's
work: general educational value, clearness of
objective, accuracy. of .information given,
‘attractiveness and neatness; originality and

- effectiveness of display. . . . the stress was
placed upon-the exhibit,3

Ransom relates that -six years later, the criteria had
ﬁdt changed and were incorporated by the New Jersey
Science Fair for 1936:

The judging was done on the following basis:
General value of the idea,

Originality shown,

Effectiveness of presentation of material,
General attractiveness, neatness and care,
Accuracy of information,

Clearness of objectives.4

2Leslie Watkins (ed.), "Criteria for Judging the
National Science Fair-International," Sponsor Handbook
for 1960-61, p. 42, « .

3Morris Meister, "The School Science Fair," High
‘Points, XXXIX (May, 1957), 75. -

ASarah Bent Ransom, '"The Science Fair as an Aid to

FTZJeCt Teaching," §cience Education, XXII (March, 1938),
13 ‘
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By 1945, a refinement of terms had taken place but the
principles remained essentially the same, Ward and
Carleton listed the criteria used in the Rhode Island
State Science Fair for 1946:

There were nine criteria . . .
l, Uniqueness of Concept

2., Originality of Execution
3. Scientific Thought

4, Thoroughness

5. Technical Skill

6. Dramatic Value

7. Social Implications

8. Timeliness

9, Advancement of Scienceb

The impact of the National Science Fair can be inferred
from article by Jones written in 1953, He suggests a
quantified list:
Items to be Considered in Judging
l, Scientific Thought - 20 points
2. Originality of Concept = 20 points
3. Thoroughness. = 20 points
L4, Ingenuity, Technical Skill and Workmanship -
20 points 6
5. Dramatic Value - 20 points
This quanfification is, of course, elementary. It does
indicate however, Jones feeling about the value of the

criteriin listed as number four in the above.

SHerbert J., Ward and R. K. Carleton, "The Rhode
Island State Science Fair--1946," Science Teacher,
XIII (December, 1946), 73-T4.

6Norman R. D, Jones, "Science Fairs--Science

Education in the Community," . Bulletin of the National

Association of Secondary School Principals, XXXVII
(January, 1953), 168..
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After 1950, many writers report lists of criteria
similar to those already noted. This plethora, implying
the general agreement among authofs over the acceptability
of the criteria, prompted the inclusion of most of them
in the questionnaire., Some of the more novel criteria
mentioned in the literature were also included in the
list in order to offer the respondents a larger field

from which to choose,

Criteria Selected by the Respondents

The premise of the thesis has been used to eliminate
criteria in the tabulation., That is, if 25 per cent of
the group expressed dissatisfaction with the criterion
by marking either the column headed "not very useful”
or, "useless", then it was eliminated.

‘§e1ected by the entire group. Of twenty-one criteria

listed, the entire group of respondents eliminated nine.
Those that were eliminated have a certain ring of
familiarity about them. As determined from Table 11, they
are: . |

An exhibit should be evaluated with regard to:
attractiveness.

dramatic value,

social implications.

timeliness of subject.

degree of advancement of science,
Ainterest value,

economy of time.

economy of money.

‘whether a:problem is solved,

Voo~ om W -~
* o o o
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The first four criteria, as well as the sixth, correlate
with the objective that science fairs should develop
interest in science among the visitors (student and
adult), This objective was the least popular of those
selected as is noted\on page 26, Many respondents
expressed doubt about the meaning of the fifth
criterion, Although respondents asserted that their
judges were informed of the implications of the criteria
by which they were to make evaluations, thé brochures
usually available to the exhibitors were not so explicit,
The questionnaire did not elaborate on the meanings,
therefore, to discover whether they really are well
understood, Comments about these and the rest of the
criteria will be noted as each group'!s opinions are
examined,

The entire group, by eliminating Fhe above criteria,
left the following in order of preference:

An exhibit should be evaluated with regard to:

1. accuracy. 100%
2. thoroughness. 100
3. scientific thought, 99
L, clarity of approach, 99
5. knowledge achieved by the entrant, 96
6. creative ability. 95
7. whether a principle is clarified 91
8. attitudes developed on the part of the
entrant. - 91
9. uniqueness of concept. 88
10, neatness, 86
11, scope of the project, . 79

12, entrant'!s technical skill. 79
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Five of the twelve criteria are concerned with the
exhibit itself, They are: (1) neatness, (2) clarity
of approach, (3) entrant's technical skill, (4) creative
ability, (5) whether a principle is clarified, Apparently,
the ?stﬁdenfs of promise” who are to be encouraged as
pginfed out on page 17, should prepare exhibits which
satisfy these criteria in order to compete successfully,
In the accepted criteria listed above, the fifth and
éighth make 1t absolutely essential that the judges
interview the exhibitor, No serious judgment about the
knowledge he has achieved nor about the attitudes he has
de&eloped can be made through observing a student!s
exhibit,

The rest of the criteria accepted, and those
mentioned in the preceqing, amplify the need for
intelligent evaluation, .All of them are subjective and
each judge must decide whether to base his evaluation in
reiationship-to the student, to himself, or to the laity
who attend the exhibition, Obviously, what is clear to
the judge may not be clear to the passersby; what is
common to him may be unique to them and to the exhibitor.

The other criteria suffer similarly,
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Selected by the high school teachers. The high
school teachers chose the. same criteria in eésehtially
the same~order as did the entire group, with one
exceptién as 1s tabulated in Table 12, They did not
believe that the entrant's technical skill was signifi-~
cant and they considered the attitudes he developed
least important of the list selected., One of the
teachers who had become disenchanted with fairs
indicated a reason for lack of faith in these criteria
when he said that there was "too much adult help."
Another teacher claimed that"many of the criteria’"[are]
éimply immeasurable by persons who do not know the‘"
student.," Still another teacher explained his alter-
native to the problem, "I have students do projects--
no contest-=just displa&dall projects at a 'Biology
Night! to which the public comes . . .." The
impression given from the comments is tﬁat-local fairs
suffer from lack of effective Jjudging in light of the
criteria,

Selected by the college science teachers. College

— S————" i o————

science teachers selected the same list, and in essential~
ly the same order, as did the entire group., The
calculated percentages are found in Table 13, Even
though "dramatic value" and the like were eliminated,

one respondent claimed‘that, v e o o i1t is almost
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impossible to judge without putting too much weight on
e « o iIn a wérd, showmanship," Another college teacher
points up the subjective natufé of the criteria when he
noteé:that, "groups of judges are too often anxious to

compromise,"

Selected by the science educators. Table 14 shows

that the science educators were in close égreement with
the other groups in their preferences, with two exceptions.
They ranked the attitudes developed on the part of the
student as fifth in importance and eliminated '"scope of
the project." A science educator reveals some of the
problems concomitant with the judging in writing:

. « » Often we have tended to reward crafts-

manship rather than imaginative work in science

e « o too often the evaluation , ., . is of the

contribution of a parent or some other interested

person ., . . the emphasis on , . . judging some-

times has a detrimental effect on the science
program,

I1. AWARDS

The nature of the awards offered successful
contestants in science fairs is an indication not only
of the degree of competition engaged in but also suggests
the educational value attached to the fair itself, It
may be said that the educational value is inversely

proportional to the value of the awards offered, since
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it is easy to agree that students are directly influenced
by the awards available to them. This agreement is made
reasonable by the suggestions made to Rogers by the
successful participants in the Rhode Island State Science
Pair, He reports that they rec ommended in part that the
fair committee should, "provide more financial benefits
(scholarships).ff7 Students seem to recognize this
incentive more readily than they do one more, "academic,”
An examination of the brochures, describiﬁg science
fairs, sent in by the respondents reveals a repetition
of awards that have monetary significance=--either money
itself or a scholarship. In one case, a "wish award"
reminiscent of the westingﬁouse Science Télent Searcﬁ
award was offered., There was an important exception,
however., 1In the Science Talent Search, the winner
chooses apparatus or the like whose value equals a
certain amount of money commensurate with his standing
in the final competition. In the science fair described
in the brochure, the student was granted the money with
the exéectation that it would be usedto purchase

material of a scientific nature.

TArnold R. Rogers, "A Study of the Rhode Island
Schools' Science Pair Program and its Effectiveness as
Reported by Former Exhibitors" (unpublished Master's
thesis, Rhode Island College of Education, Providence,
1960), p. 61.
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Often, the first award mentioned in the brochures
is an all expense paid trip to the National Science PFair,
in which of course, the student would enter his exhibit.

Fortunately, the brochures indicate that all
participants are granted some form of recognition., A
medal, pin, or certificate or their equivalent is awarded
to each entrant. The more successful of these receive
more "valuable" prizes ranging from money itself to
scholarships to a sojourn aboard a ship of the United

States Navy.

Judgments of the Respondents

The respondents, in their respective groups,
generally agreed onAthe order of preference of the awérds
they were asked to rank, Part of the reason for this
is that many of them ranked several awards equally,
in defiance of the instructions, Because of this de-
fiance, some rationalization of the tabulations was
necessary, Once an award was selected by a majority of
the group being considered, it was eliminated from the
remaining choices even though it may have obtained a
greater percentage in a 1esser‘rank. This procedure was
not held inviolate, however, if it made the ranking
unrealistic in terms of the thinking of the group, Com-
parison of the lists below with the corresponding tables

will make this explanation more clear,
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Judgments of the high school teachexs. Following

the technique described above, high school science
teachers ranked the awards in the following order of
preference, as taken from Table 15.

. scholarships.
. apparatus.
certificates.
trophies,
ribbons.
pins.

prize money.

~N oW =W O

The awards are seen to diminish in monetary value as the
list is read, except fior the last. Teachers apparently
realize that there is "something'" uneducational about
money. Neither this list nor those that follow should
be construed as the unanimous opinion of the group being
discussed. Most of the respondents who made comments on
the questionnaire concerned -themselves specifically with
the problem of making worthwhile awards. One teachér
complained that,

e « o local firms . . . asked to make prizes,

e.g., typewriters, radios, etc., available

e « « @ll wished their awards to go to first

place winners. As a result the first place

winner would get five or s1x awards, the third

place a certificate,.
Another teacher touches on two of the fundamental issues
in fair activity by arguing that, "unfortunately, Science

Fairs have been perverted into a money-making, ego-build-

' ing affair.," A third teacher suggests that, "The more
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recognition that can be given to the greatest number ., . .
the more stimulating to the young scientists." Finally,

a fourth science teacher explains that, "the bupil's

most important award is what he learns."

Judgments of the college science teachers. College

science teachers, according to Table 16, chose awards in
exactly the same order of prefefence as did the high
school science teachers,

Again, prize money is least favorable to the group.
If scholarships are included under the heading of
"educational value" awards, then both high school and
college science teachers favor that type of award over
the alternatives. One college science teacher pointed
out, however, that scholarships awards are not quite
germane, since, "scholarships will be available for the
capable in any case." Another said he preferred, '"no
prizes-~just the internal satisfaction one gets from
seeing a job well done and appreciated by others." A
third remarked that, "those who should be doing this kind
of individual work shouldn't need monetary encouragement,"
"Typical science students," noted a fourth, "are not
6étentatious, do appreciate simple plaques or framed

certificates."
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Judgments of the science educatoré.‘ Table 17

indicates the responses of the science eduéators. Thelr
ranking developed the following order of preference:

l, certificates.

2., ribbons,

3. scholarships.

L4, trophies.
5. pins,

6. apparatus.

T. prize money.

They also ranked prize money seventh while rating scholar-
ships lower than did the other two groups. One educator
noted a difficulty from administrative control in writing,
"We would prefer trophies to money prizes but we have to
take the award money from New York State which cannot be
used for trophies." Another educator commented that,
"usual criteria used for science fairs are not sufficient
bases for awarding scholarships . . . ." A third related
something of a compromise, " ., . . we decided ., . . not

to send winners to the National Science Fair but to use
the money . . . for student scholarships."

All of the respondents were given an opportunity to
list alternative awards if they so desired. Many
suggested.that scientific books or subscriptions to
scientific magazines would be valuable awards. There was

no way to intelligently tabulate these and they are thus

mentioned in passing.
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Summary

Competit;on in science fairs has led to the
quantification of the criteria for evaluaéion. The
criteria themselves are subjective in nature and are not
readily amenable to quantification. This dilemma leads
to serious questions about the appropriateness of awards
which carry monetary value. 1In any event, no matter how
valuable the top awards, all participants deserve

recognition,



CHAPTER V

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

I. SUMMARY

Objectives of Science Pairs

The objectives of science fairs found to be most

realiiable by the majority of respondents are to:

1. encourage students of promise.

visitor).
promote scientific research.
classwork.

in school.

0 ~N Ol wi

visitors (student and adult).

stimulate students and teachers in

. exhibit the work of students on projects.
. broaden students' horizons (entrant and

promote self confidence in the entrant.

. focus attention on science experlences

. develop interest in science among the

These objectives are not without drawbacks and deserve

careful scrutiny by everyone concerned with fairs.

Judging Techniques

Several judges evaluating a few exhibits is a

desirable technique, but it is more realistic to expect

that, through the lack of large numbers of judging

personnel, judges will continue to be pressed for time

because they must evaluate many exhibits.

This practice

effectively curtails useful communication among judges

and participants.
76
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A generalized checklist permitting the judges to
arbitrate, within limits, is preferred by the majdfity
of respondents. This practice is carried out in many of
the science fairs‘about which this author received
literature.

When composing teams for judging purposes, the group
considers the following list as representative of the
most effective judges, in descending order of préference:
college professors of science,
professionals in the sciences.

high school science teachers.
science educators.

N SVR\VE

Criteria for Evaluation of Exhibits

-

The criteria generally accepted as useful in deter-
mining superior exhibits are, in descending order of
preference:

accuracy.
thoroughness.

sclentific thought.

clarity of approach.

knowledge achieved by the entrant.
creative ability.

whether a principle is clarified.
attitudes developed on the part of the
entrant,

9. uniqueness of concept.

10. neatness.

11. scope of the project.

12. entrant's technical skill,

O~ O\J1 W O

The criteria bear a modicum of inefficiency because they

ére_subjective. Some of them concern themselves with the
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exhibit and not with the student. Some doubt exists

about whether their quantification is efficacious.

Awards

Monetary awards that are not related to science in
some way are frowned upon, All students who participate
should be grénted some form of recognition., Participation .
should not be encouraged by the possibility of receiving

other than academic recognition.
II. CONCLUSIONS .

The objectives of science fairs are worthy of
attainment. Unfortunately, some fairs operate primarily
to focus attention on science rather than on the student.
The visitor and his interest are deemed almost as impor-
tant as the exhibitor. Science fairs as practised today,
offer real recognition to the "student of promise'" who
probabl& does not need such encouragment. _

The criteria, judging techniques and awards offered
all indicate thap competition is the watchword in science
fairs. Many participants who are not mechanicélly
inclined or able to extemporize probably suffer in the
judging. The "grand awards" offered participants very
likely overshadow the educational value of fairs. 1In

any event, the educational value to be derived from fair
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participation culminates with the completion of the project
and not with the completion of the exhibit, The ability
todconstructlan effective exhibit is not a reliable
indication of scientific ability and from this results

the discomfbrt of some serious observers about the outcomes

of science fairs,
IT1I., RECOMMENDATIONS

That we léafh best by doing is a well established
precept. 1In science fairs, the connotat;ons of the
precept have largely been ignored, The "doing" has
overcome thé—"learning" in exhibit construction, One
author has been realistic enough to devote himself to
an article explaining how to‘win at science fairs.1

A significant number of respondents expressed a
feeling of disillusionment about the values of science
fairs as they are conducted today., Quite frankly, the
blame for the situation can be laid at two doors. The
first to be called to account are science teachers,
including Jjunior and senior high school teachers, college

science teachers and the educators who are responsible

iMaitland P, Simmons, "Let's Join .the Science Fair
Winners," Science Teacher, XXIV (September, 1957), 225-27.
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for the professional preparation of our science teachers,
They have shown a remarkable lethargy in developing
intelligent extra-curricular programs to take advantage
of the increased interest in science that is being.
expressed on every side. This lethargy has, no doubt,
been sustained by the comforting feeling that science
fairs are satisfying the craving for an increase in
science activities. Second in default is Science Service,
a thoroughly admifable and effective institution. They
have, ali unwittingly of course, stolen the initiative

in science education from those who are supposed to be
responsible, This organization although not under pubiic
influence, is indirectly controlling the science curricula
of a large majority of our schools. The enthusiasm of
this organization and its influence on the public think-
ing has generated great amounts of activity in science
classes. Regrettably, this activity is more often
carried on in order to "have something for the fair"
rgther than to investigéte a problem, Many who are con-
cerned with science fairs are, without thinking, calling
"exhibits", "projects", and thereby confusing the
éituation. Such activities and such thoughtlessness

cannot lead to good learning.
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Because of the influence of the National Science
Fair,>too much emphasis is placed on the exhibit. The
student is the one who needs and deserves evaluation.
The "creative ability" demonstrated by his exhibit is
not, by any means, an indication of his scientific
ability. 1In fact, none of the abilities required to
construct an exhibit is a defendable attribute of a
scientific person.

The word, "project", has come to signify the con-
struction and display of posters, apparatus, photographs
and other paraphernalia, It should, of course, mean the
rproqess of searching out a'problem, defining its limits,
exploring its facets, deriving pertinent conclusions
and sometimes explaining it to persons interested. Such
persons may require aids in order to understand the
project in its entirety, but if they are competent in
the science area that the project involves then they
certainly must find superfluoug~catchyhtitles, commercial
apparatus and explanations posted on backer board "to
read from left to fight so that the observer has no
difficulty following the idea of the display."

All too often, "projects" get in the way of evaluat-
ing the student. There must Be, and there is, a better

technique for recognizing and encouraging students whose
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scientific abilities are already evident, as well as to
encourage students who would benefit from learning how
a scientist really works,

The preparation and presentation of a scientific
paper is such a technique. No scientist worthy of the
title would waste his time and effort in building a
display so that his colleagues might evaluate his efforts
in carrying out a project. The regular and recognized
procedure that scientists follow--and this can be
'observed on any campus where serious scientific studies
are undertaken--is to prepare and present a paper which
is a concise explanation and summary of an investigation.
The presentation is made primarily.fo people already
knowledgeable in the area of the investigation. If
visual aids are required in explanation, no one ekpects
the researcher to have prepared the final materials him-
self (although he does direct their preparation). The
particular arts of these preparations properly belong
to those who are experienced in such matters. No one
Jjudges the observer on his attitudes or on the unique-
ness of the concepts of his investigation. (A res-
pondent challenged the author to, "name a scientific

concept that is not unique.") In fact, if the
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investigator's conclusions are the essence of the paper,
then his conclusions are examined and criticized; if the
researcher is demonstrating his ability to carry out a
project, then that ability is judged.

Why, then 1s the science fair idea, which is
supposed to give students a taste of the scientific
world, so unrealistic? Can we not better satisfy the
objectives of fairs bylchanging our technique to this
more realistic approach?

We will, as a resulf, eliminate much of the criticism
now directed at fairs, and deserved by them., If the art
classes and the photography club and the various shops
have a hand in conducting a project and presenting a
paper and if the participant is not judged on what he has
not personally constructed we need fear no longer the
contention that parents and teachers play unfair roles
in "project" construction. Let the typing class prepare
copies of the paper; permit English classes to criticize
and improve them, Such an approach would dramatically
demonstrate the interaction of the ar?s and sciences
to all the students involved.

It is immediately obvious that large "fairs" will

be impossible, The presentation of a paper is an
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involved process and judges cannot be expected to listen
and deliberate for many hburs. It will also be far more
difficult to determine superior projects from ordinary
papers. This is advantageous. The only reason for stiff
competition is to make large awards. More students would
benefit from more equal awards, from presenting their
papers before a learned group of men, from answering
questions from the floor.

In every respect, the preparation of a paper and its
concomitant requirements is superior to constructing an
exhibit, It forces elimination of the disadvantages of
science fairs, while retaining all of their desirable

objectives.
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APPENDIX A

The Ohio State University
Smith Hall - Room 306

92 West 11lth Avenue
Columbus I0, Ohio

April 17, 1961

As a person who is interested and active in the teaching of
science, you are doubtless aware that Science Fairs (or Science Days)
are beginning to suffer from a groundswell of disillusionment. I
am sure that you have made some judgments about Science Fairs. These
judgments, taken collectively with those of your colleagues, will
clarify the appropriateness of Fair objectives. They will also ine
dicate the proper means of evaluating those objectives through the
projects produced by students.

I am preparing a thesis on this very problem and none that I
might query can have more valuable ideas than those who are in
science teaching and science education. Therefore, any worth which
may accrue to this study will be directly proportional to your resw
ponse. 1 ask you, then, for your time and effort in filling out the
enclosed questionnaire.

Thank you in advance for your cooperation and interest.

Sincerely yours,

Robert J. Brennan

P.Se I would greatly appreciate your enclosing the scoring sheet
used by your judges as well as the instructions to the
judges, if you have such forms available.



CUESTIONNAIRE

92

LISTED BELOW ARE THE OBJECTIVES FOR SCIENCE FAIRS WHICH ARE MENTIONED IN THE

LITERATURE.

PIACE AN X IN THE COLUMN WHOSE HEADING BEST DESCRIBES THE OBJECTIVE.

MOST
APPROPRIATE

Science Fairs should:

APPROPRIATE

NOT VERY
AFPROFRIATE

INAPPROPRIATE

promote self confidence
in the entrant;

provide a means for en-
trants to meet people;

encourare entrants to
think on their feet; °

develop interest in
science among the vis-
itors (student & adult);

exhibit the work of *
students on projects;

encourage the estab-
lishment of a course
for students with
special interests;

encourage students of
promise;

broaden students' hori- !
zons {entrant & visitor); .

promote scientific re-
search;

.

stimulate students and ’
teachers in classwork; ]

focus attention on science |
experiences in schoolj;

stimulate hobbies;

provide a special oppor-
tunity for parents to

appreciate the advantages
of education; i

link college teachers and
high school students
through assistance.
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The end product of a Science Fair is the display and evaluation of
demonstrations and éxhibits, Listed below are the criteria cited in the
literature for evaluating projects.

PLACE AN X IN THE COLUMN WHICH BEST DESCRIBES THE CRITERION,

MOST NOT VERY
USEFUL USEFUL USEFUL USELESS

A project should be evaluated
with regard to:

attractiveness;

neatness;

accuracy;

clarity of apbroach;

uniqueness of concept involved;
L]

scientific thought displayed;

thoroughness "of investigation;

the entrant's technical skill; ‘

dramatic value;

social implications;

timeliness of subject;

the degree-of advancement of .
science;

creative ability displayed;

interest value;

economy of time;

economy of money;

scope of the project;

knowledge achieved by
the entrant;

whether a problem is solved;

whether a principle
is clarified;

attitudes developed on the
part .of the entrant,
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Evaluation techniques are fully as significant as the criteria them-
selves. If you were to organize a Science Fair, which of the following tech-

niques would you use?

CHECK ONE

1. a highly quantified checklist defining points for each of your
criteria

——

2. a generalized checklist to permit the judges to arbitrate

3. permit the judges to give weights to each criterion as they
judge each project

li. some other technique (please fill in)

Judges themselves are vital to the success of a Fair, Among the following,
check those whom you would like as judges for your Fair,

ENUMERATE IN ORDER OF PREFERENCE~-1 FOR MOST WANTED; 2 FOR SECOND MOST
WANTED, AND SO ON,

science teachers
T professionals in the sciences
“science educators
" collcge professors of science
-ibthur (please describe)

—

CHECK THE ORGANIZATION BELOW WHICH BEST SUITS YOUR PURPOSES.

one judge evaluating a few projeccts
~ scveral judges evaluating a few projects (team judging)
" one judge evaluating many projects
___several judges ¢valuating many projects (team judging)

I

ENUMERATE IN ORDER OF PREFERENCE THE AWARDS YOU THINK BEST SATISFY THE OBJEC-
TIVES OF SCIENCE FAIRS,

certificates trophies apparatus
ribbons prize money other
__pins ___scholarships (please specify)

COMMENTS
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APPENDIX B
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APPENDIX C.

CRITERIA FOR EVALUATING EXHIBITS

Criteria in the Handbook of the American Museum of
Atomic Energy

1. Scientific Thought:
How does the exhibit illustrate one or-more
of the following: completeness of observation,
controlled experimentation, theories, analysis,
synthesis, cause and effect reasoning, making
comparisons by showing likenesses and
differences?

2. Creative Ability:
Does the exhibit show originality in plan and
execution? Does it demonstrate new or improved
ways of expressing or communicating scientific
ideas?

3. Thoroughness:
Does the exhibit tell a complete and concise
story about the project? 1Is the proper emphasis
given to important items?

4, Clarity and Dramatic Value:
Does the exhibit catch and focus the attention
of visitors? Are the labels large, neat, and
easy to read and understand? Does the exhibit
contribute to the understandlng of both laymen
and 301entlsts9 .

5. Technical Sklll:
Is the exhibit sound and durably constructed?
Is good craftsmanship shown? Will it stand the
wear and tear of transportation and demonstration?

Criteria-in the Handbook of Science Service

I. Creative Ability . . . Total 30 points
How much of the work appears to show originality
of approach or handling? Judge that which appears
to you to be original regardless of the expense
of purchased or borrowed equipment. Give weight
to ingenious uses of materials, if present. Consider

collections creative if they seem to serve a purpose.
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II1I.

Iv.

VI.
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Scientific Thought . . . Total 30 points

Does the exhibit disclose. organized procedures?
Is there a planned system, classification,
accurate observation, controlled experiment?
Does exhibit show a verification of laws, or a
cause and effect, or present by models or other
methods a better understanding of scientific
facts or theories? Give weight to probable
amount of real study and effort which is
represented in the exhibit. Guard against
discounting for what might have been added,
included, or improved.,

Thoroughness . . . Total 10 points

Score here for how completely the story is told.

It is not essential that step by step elucidation
of construction details be given in working models,

Skill , . . Total 10 points

Is the workmanship good? Under normal working
condition, is the exhibit likely to demand
frequent repairs? In collections, how skilled
is the handling, preparation, mounting or other
treatment?

Clarity . . . Total 10 points

In your opinion will the average person unders
stand what is being displayed?. Are guide marks,
labels, descriptions neatly yet briefly
presented? Is there sensible progression of

the attention of the spectator across or through
the exhibit?

Dramatic Value . . . Total 10 points

Is this exhibit more attractive than others in
the same field? Do not be influenced by "cute"
things, lights, buttons, switches, cranks, or
other gadgets which contribute nothing to the
exhibit,



