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PREFACE

This study was conducted under the dirootion of Dr.

E. F, Overton, chairman of the Deportment of Education, University
of Richlmond.

This thesis is the result of a desire to choose & subject that
would not only teach the author how to prepare a thesis, but that
might also help other elomentary school teachers to use sclence in
o nore sffective way in the ¢lessroom.

Aclmovledpement is made to the meny authors whose names appear
in the bibliographic and footnote meterial, as well as to tho fol=-
lovwing personnel of the Riclmond Public Schoolss Dr, Jack Boger,
co-ordinator of elementary edusation, who has been untiring in his
afforta to make available to me the resources of his department, end
his inveluable guldence; Dre Charles Turner, aasistant director of
research; Miss Helen Q. Phillipe, principal of J. E. Be Stusrt
Elementary School; HMiass Harriett Snow, former science tencher
et Thomes Jefferson High School; and lMra. Elizabeth Collier, sixth
grade teachor ot #illiem Fox Elementary School.

Without tlie cooperation end assistance from the groups of
people listed—above, it would have been imposaible to complete
this studys. It is believed by the author that this study may be
used to encourage the development of science and testing in the

field of education.
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CHAPTER X

THE ROLE OF ELRIENTARY SOIENCE

Rocent Baphonis Upon Scionce

In an arhicle‘,' "odayts Elementory School,® its authoy suma up
present séience teachingi “Science; uhich oripinally made its woy
into elementary school as nature study, eppears to be ctiaining a
‘bi‘aac!er and more importént stetus, The tenching of scionco at the
elomentory lovel is otill in i‘c.s formative stoges To my obsemtian;
the content is 1argeiy dorinsted by the toxt with veory little oxe
perinentetion and practical worlk, “

Raceai-eih astetes thot elementory science ia about twénty?fiva
Jears 01&-'& rocent é.ddition ’t.c tho cui*ﬂ.culm. Ohanges in a nm%
aren in elemantory te&oh:mg usually come olovlys 'Tho ‘mpid de-;
'valopnen{; of txw scieme p@og:mm has resulted from tha tramendous
prossure of vurious g,roups L0 gain ohild a%an‘c.inn. The weiglﬁ of
n&ticnaz zmd in‘temhioml avmhs haye forced publics opi nicm to
ocnsiéer peience tooshing in the alemanﬁary school an o neceﬁsity.a

”‘m Anerican 91mnentary soheal in o migue inotitution. It
is the foundetion for the educntion of tha oitizens ina &mocmcy;
“l'his assims 4o the eiemantm school toncher many professional -&‘.askm
Sha becomen a nyaciaiist in the education of clkdldrens Teaching

solence is only ons of her functions,”

32&*&1‘57 Haran ""’oday*s Ele'ae*z‘bm School, " NEA qurnal, Vols &6,
Nos 2, (Februory, 1057 )s PPe 78804

2gerald S S+ Craip, Science in 4he Elementory Schools, Tekd onal
Bdusation Assnci.aticn, First Edi'h ion, April, 1957, DPe la

Stsormum Schneider nnd Tina Slmeider, Teachor's Guide for
Today and Tomorrotry (Boston: De Co Heoth and Company, 19 5G); DDe 1012,



To meet auch pressing need many elementery teacheras have
roached beyond the textbook of sclence ond experimented with new
activities, new content, and neow methods, Tt would seem that one
lives best uwhy lmouws the "secrets” of the enviromment., Learning
such secrets nseds interpretetion. Thio tern implies more than
either explanation or understondingme Interpretetion meams solving
an onvirommental problem bys 4thinlking, nleming, using hends end
moterials, pergisting wmtil a solution is fou‘nd-lf

How soon should science instrusction begin in elementory aschool?
Tt is hold by one writer that children question noturel phenomenn et
en early age.5 Schnéider advances the idea that if one thinks of
sclence as & tool subject, liks arithmetic or reading, all elementary
school boys and girls can learn science.é The skilled, creative
sclentist can develop from the group and cen g0 to specinlized
schooling at the proper time, If children are to be "sclence-minded,"

it oppeexsthet growth in that direction should begin st an early ape.

l’Craig, opecitsy Pa 3o

ZMervin B, Onkes, Ohdidren's Explanations of Notursl Phenomens,
Bureeu of Publications, Teacherts Gollcges Colwnbia University,
(New York: 1947), p» 151,

GHerman Schneider and Wina Schneider, Teacher's Edition,
Science in Qur Morld, (Boston: D. C, Heath and Company, 1956), p. 11.



The Nature of Science-Mindednass

What the individual darives from study is limited by (1) the
infomation gotten from the study; (2) understanding of basioc prin-
ciples; and (3) changod bohavior that becomss a part of the in-
dividual, This leads ona to aslk, "What does sclsnce do to or for
childron??’

Through science man endeavors to £ind a better understanding
of the worlds Reliable sources are necessary, not goassip, rumor,
prejudice, or the like, Science is an active fiela, constontly de-
manding new observations and a challenge to an earlier conclusion,
It is a pgrowing subject, probably only béginning- There is much
that seientiscts have not explained satisfactorily., This means that
a fact connot be taught as though it were true forever, 'So-oﬁa dew-

termines what is the most reliablo information at a given time, It

would appear that learning takes place through continuous growth and

development of large concepts, This idea is consistent with the

nature of modern science,

The products of science are en importent part in life: selving -

problems of health, recreation, social life, shelter, cormmunication,

Tpivision of Instruction, Richmond Publiec Schools, "Elementary

Toachors! Sciemce Bulletin,® (Richmond: Richmond Oity Schools,
November, 1956J,ps 14 (Mimeographed, )

i



production of goods, trenaportation, and cornservation of natural re-
sources., This being true, the elementery school must off'er children
the opportunity to lemrn specific knowledpe and understandings, an
apprecietion of tho scientifio method, and the use 6L this method

in solving human problevmsﬁ{3

Such elementary school science writers as Will R, faurnett9
and Mina and Herman Schneider!C contend that solence is a two=-edpod
sword end that teachers must tasoe their teaching on tho philesophy
that science is 2 human project with a social responsibility. Whote
ever adds to the importance and dignity of mmmean beings is pood;
vwhatever subtracts is ovil,

The most important aspect of what science does for children
is changes in behavior because "(1) changes in behavior are the
crucial fruits of learning and (2) changes in behavior that are in
the proper direction lead the individunl teo soquire information and

understandings that are related to real necds and roanl g:oa.la'““

Spivision of Instructien, A Tentative Guide for Science,
Gradea 1-12, Part I, General Science in Gredes 1-9, State Bocrd of
Education, (Richmond: January, 1956 ) pa 1,

9R. Will Surnett, Teaching Science in the Elementary School,
(Yew Yorlrs Rinehart and Company, Ince, 195_5-7, Pa 159

103chmesder, ODe clte, Ps 12.

7ests and Veasurement, edited by Dr. Jaclk Boger, Dopartment
of Instruction, Research Division, Richmond Public Schools, (1951 ).




It would scom that ereating science-mindedness would mean the
-developnent of the following traits or aptitudes: "roasoning power,
ecouracy, intellectual honesty, open-mindedness, objechivity, orig-
inality, disoerrment, good memory, independence, persistence, purpose-
fulness, eleritness, application, executive ebility, humility, ime
partinlity, native intelligence, self-confidence, cooporation, coni-
sistoncy, constructivity, courage, drive, efficiency, faith, lwenness
of observation, euriosity, ereativencss, poise, and e:e:flf'-—cord'.rc1."12

Which are the cssential traits? According to Paul ¥,
Brandwein15 such characteristics as quosting, persistonce, and
mamial doxterity are necessary to science-mindednesc,

Questing rmeans a dissatisfactlon with things as they ero.

It rosults in curiosiiy which asks, "Why?" and “Fouw??

Persistence neans a willingness to glve extra time boyond the
regular schedule to solving & problem, It meons work et houme
threugh choice and not assigmuents It memns o willingness 4o face

failure and yet desire 4o keep one.

12rrodoriok L. Whitney, The Elements of Researxch, (lew Yorlks
Prentice~-ia 117 Inca, 195’))9 Do ]Mi

13Paul F. Brandwein, The Gifted Student as Future Scientist,
(Now York: Harcourt Brasce end company, 1055 ), pps O—11.




Manual dexterity means an adequate neuromuscular control
(Particularly of the hands ). Seience 1s neither learned nor its
principles discovered by reading about science, NManipulation helps in
discovering its principlea., This genetic factor becomes increasingly
important if the student desires ‘o become a future scientist, "The
more a muscle works, the more it develope," said Dr. Alexis Carrel,
factivity strengthens it inotoad of wearing it out,"14

Creative imegination and problem solving ability are escential
1o sclence-mindedness. These traits combine effort with imaginetion,
Creative power can be stimuleted into growth., The best of all
croative exercises is problem solving.’5

Science is learned and its principles applied through ob=-
servation, manipulation, experimentation, verificetion and adoption.
The ability to spot & problem or detect inconsistencies ic a trait
that combines this philosophy of science and makes it necessary to
a creation of soiencedmindednesa.16

A list of science traits which science teachers might agree
upon as essentisl wbuld includet (1) curiosity, (2) creative
imagination, (3) persistence, (4) mamual dexterity, (5) planning-

proving ability, (6) ability to spot a problem or detect inconsistenciesn,

14Alex Fe Osborn, Applied Imapination, (Wew Yorlk: Charles
SSeribner’s Sons, 1953), Do 9% ,

151bids, Preface vii.

1»6Di'9'5,.si<m of Instruction, Loulsville Public Schools, "A
Source Book of Science Experiences for Elementary School Children,®
(Loulsville: Louisville Public Schools, September, 1954), Voles 2,
Part I, pe.ls (Mimeographod. )



In a science workshop held in the summer of 1956 at
Binford Junior High School, Riclmond, Virginia, a group of
supervicors end science teachers approved this list of traits

a3 essentinl to sclence-mindednens,



Stotemont of the Problen

Problen solving ond how wo learn wos the theme of the Pourth
Hetional Convention of Scionce Tetchors Avsociation, for 1956, This
oeloction of themo was made because of en sstablishad observetion
£hot problen polving 1o charnctoristio of nll human 1ife, lan 1o
outotanding wmong othor forms of life beoouse of hio abllity to
cultivato his problem solving sotivitiosns

A new dinension, the seientific approach to problem solving,
is the noture of this investipntions In polving problems we lenrn
many skills, facts, prinoiplas; dovelop insight; enhance intelligence,

This study ig concerned with tho teaching of elementory cohool
science in & partislly strustured surriculum with a fewr basioc topics
or problems, allowing the tenchey opportunity to use currant interssts
of ehdldron in bullding 4ho bulk of the progrome The hypothesis of
thio ctudy ist A probléem solving situstion oot introduced to a
spoecinl teon of five students o interact with the rempindoer of 4the
class and produce sigmificent learning,

There are ﬁm mﬁjor questions with which this ntudy 1s con-
corneds - {1) Do thece children acquire more seience informetion 4han
a comtrol group using the completoly incidental appromch to soience?
(2) Do these childron show grovih in behavior traits te a grenter
degroe than the control group?

S

horman Schnoider, "What Oan Elementary Sclence Do?" Selence
Curriculun Service, Science lobes, Vols 13, No‘ 1 (et ‘f{csrks ﬂwh’f.,
Foreonan and Conpany, Nir:tar, '9—515 bhoe 1

17



CHAPTER II 9
THE NATURE OF THE PROBLEM SOLVING STTUATION TEST

Setting the Stage

The measurenent of ‘tha behavior traits of five pupils xbrlcing;
to solve o scionce problem can be difficult, At the beginning .of‘ the
study of the problem, an unhurried introductory seosion with the class
can ellow the children to express themselves. An stmosphere of in-
formality provides for childron to react to learning in e favorable
session because tho children feel at ease ond free from a testing
situation,

Besides the project of the group of five, the class can pick its
ovn teem to svlve & problem similar in neture to that of the expor=-
imertal team, Such mzosures do lead to favorable leayning situations
es wall es the opportunity to atteupht to evaluate the presence of aﬁd
’grcmth in behavior traits., However, it is hazardous 4o prodict how
children will rsact to o situation.

Yhot kdnds of situations ere valusble as situational tests?

& promising lezd is the stimulus type situation concrete and wniform
enough for comparisons. It 1s structured and controlled enough to
allow pupils to be tested in the type of behavior imposed by test.

A promising spprooch is 1o place beforo en experimental tesm of

five children a problem and materiels needed to solve it. Opportunity
for the ideas to be tossed sbout in the thinking of the group and to
be tasted by experimentetion are glven. The tean demonstrates the

use of tho materiala"made mrailabie, and keeps a record of its



1C
procodure to share with others. Such on spproach presents op~-

portimities for learning cnd tecting. Under such conditionsg

Je

observars cen rebe specific traiis, This ic o ommmic and positive

[

anproach to locating children in their learning and it is one that
corrosponds to how children grow ond learn,id

The situetionnl test is difficult Lo design, bub it does offer
promise for the ascessment of 4ypical hohavior traits. The test
nalker begins with o list of traits he sishos o test for, defines
those traits as completely as possibley thon deviszes problem cliusiions

wilch demond exorcise of these traits in thelr solubtien.

182arnice Baxter, Gerizr:(zde Lowis, and Cortrude Cross, The
Rolo of Elemeutorny Qmﬁggj&gn, Tewr York: Da Cu Heath ond Compony,

-

055 ), Paxh Ileppa36-io.

1

ot
¥



Judging Behavior Traits

There are degrees in behavior traits, and thers ars op-
portunities at all levels to improve thasse traits, Behavior traits
of beginning school children are not as refined as the behavior
traits of a college soniors Yet, bscause the thinking of young
children often displays elements of crlticalness, these alements
nay be improved and rofined under teacher e;uidance.‘g

There 43 diffisvity in measuring the degres of curiosity,
croative imegination, persistence, etc,, that a child poscesses,

In a group situation which of two, or for that matter, five, child-
ren hova the mont of ezch elemont? Has persistency in 2 child ime
proved from September te May? "The only way to be even moderately
ocortein that the behavior is typical is to study the bubject on
nany occasions of the type ebout which we wish to generalize'.’ao

An obsorver may record certain spéoiﬂc items to which his
sttention is directed. Standardigation of observetion is greatly
increased if evory observer notes o limited mmber of specific
countable bohaviorss Objectivity of observations is obtained by
defining carefully what is to bo noted and providing a chesk 1list

schedule, or recording form for uniform datmm

900ra1d S. Oratg, Science in the Elementery Sohools,
Department of Olasoroom Teachers, Anerican Education Repeaych
ASsociation of NEA, (April, 1957), pe 244

2106 Je Cronbach, Essentials of Poyoholopieanl Testing,
(lew Yorks Hayper Bross, 1949) pe 387: R

211!316 ey Do 39219

1



ki anocdotal record offers furitior ccoring possibilities, It
cocapos tho bleakness and norrowaccs of quantitative wothods, and it
offfers w movo lifelile ropresentation ol the subjest, Thie observer
can rato any type of beohovior that hes o significant aspects. Such
o record cecurmaleoted over o porlod of time offers a richer picture
of behavior than any other cqually sinple tookhnlquoe

The obssrver sust ropoxt inoidonf,:x worth roporting, and he
mast bo objectivo. Characteristic incldentc chould be recorded.
ITmeidents that oro strildng expeptions to normal behavior are -

’ ne

portank, The roporter selecte what he feels is rolevant,”™™

L]

A recording on Lopa of the situation test offers further

2235i&.3 Pe 595«

12



OHAPTER TII 17

THE OHILDREN INVOLVED

\
The Luperiirentcld Jlans

Tho experinontal olass used o partially structured curriculum
(2 fer basic topica) which offorded opportimity for thy toachor to use
the current Inberects of chilldrens Thle wmethod perndtted o varloty of
procadures wad o choaneo Lo bhrings new childron ints nositions of loader-

ship, The children participeted in the dovelopmort of thr plamning by
tho use of cxporisices, experimonts, diszcuwasion, reading to securo
thelr lsarming, =ad the situation probles solving testa

The materials used wers simple, Host of it came from the con~
mmity. A hot plate, diches, jars, Reynolds wrap, sand, stray, umus,
8011, bhottles, condles, drinking straws, magnots, dry cell batieries,
end insulated vwizre are examplos of the kinds of naterials that wore
used,

The selection of the five students to be used in the controlled
aifuational test deserved much consideration, These students should
losrn for themaalves, stimulate interaction with others, and serve
the ohasorvers in tholyr rating of essentinl sclence ocharacterlstics,

"Urgent, snd of the first order of priority, is our need to
look to one of our critical national rogources~=youngsters of high
levol obility in science.

"Successful work with students of high level ability on tha

school lovel does not usvally o on unless suscessful work with g?e
evornge student and the so~called slow learmer goes on as well,"

25Brandwein, ops cit., Previev and Swmary, p. 14,



14

Using this authority as a basis for choice,; The National

Achievement Tests-Elementary Sciecnce Tests, (For Grades 4= Inclusive),
ok

was given to the experimental class, A high science score and & mid-
dle science score was used to select two of the five children in the
experimental group. This test served a dual purposes the choice of
two members on the ekperimental team, and as a wvelid test of science
information as validity is ordinarily conceived 20

Table I indicates the itwo membors selected as participants on
the experimental team, and the results of soience kmowledps of the
class as shown by this test. The class was tested int Part I,
"Practical Applications," Part II, "Cause emd Effect Relationship,"
Part III, "Miscellemeous Facts," Part IV, "Simple Identification,”
‘and Part V, "Evaluation,® The total scors indicates how many points

out of & possible 125 points each pupil received.

24Lestar Ds Crow, PheD,; and We L. Shnman, National Achievo-
‘ment-Tests, Elementary Soience Test, Forn A, (Now Yorks Acorn
Publishing Companyy 1948 ).

2Doscar K, Buros, Mentel Measurement Yeorbook, (Connecticuts
Brounsworth and Conmpany, 1941 5, Vole II, ppe 1029-31,

S
P



TABLE I

15

RESULTS FOR ELW{ENTARY SCIENCE TEST, FORH A,
FOR EXPERTMENTAL CLASS, GIVEN IN SEPTEMBER, 1956
GRADE & LOW, DATE TESTED 9-26-56

— — s ]
Pupills Parts
Name I I X1 IV ¥ Leore
1, Fromm 22 23 25 25 15 110
2. Haynea# 23 19 23 ok 16 .. 105
3. Prout 20 20 22 ok 19 105
o Hill 21 20 o4 22 15 102
5, Hagen 21 20 25 25 11 100
6. Lucy 20 21 23 21 12 97 -
7s Teylor 22 18 23 20 14 97
8+ lMertin 21 18 21 22 14 06
9¢ Alexonder 22 14 19 23 16 ol
10, South 20 18 18 ok 14 ob
11, Murphy 18 17 19 22 17 93
12. Hamilton 18 21 17 22 15 93
15. Merriman 16 15 25 23 14 93
14, Booth 16 15 pope) ol 15 92
15, Clyborne 16 17 ok 20 14 o1
16, Gentry 19 e 21 20 12 91
17. Dean 19 14 22 21 1% 89
18, Terroll# 21 14 20 17 14 86
10, lMetzcor 21 15 18 17 14 85
20, Schaoaf 16 18 o2 15 13 84
21, Hoore 16 14 21 21 12 84
22, Booths 17 17 22 16 11 83
23, Bengel 13 15 18 22 15 83
24, Thompson 12 16 22 2k 1 75
25, Dowmer 18 16 21 8 11 T4
26, Gordon 16 10 16 18 12 72
27, Jones 12 17 17 15 12 71
28, Barrons 14 13 13 17 14 71
29, Kerr 13 9 15 20 13 70
30, Dixon 10 14 21 24 1 70
31, MHorgen 15 17 20 16 0 68
32, Willisms 20 19 19 8 0 66
33. Linkous 10 18 14 10 13 65
. Yade 0 8 10 4 1 30

e———

#embey of Experimental Team
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Dr. Brondwein, in his book The Gifted Student as Futurs

Sclomtist, tolls of his worl since 1931, in which heo tries %o
answer the questlon whebhor thare were charactoristics peculiar to
atudents with science ability. Slowly ho accurmlated avidenco to
wvhich other observars agrsad, 1his evidonce was that a CGenstic
Factor, based on horedity (general intelligence, numericnl ability,
26

ond vorbal ability ), was necoessary.

The California Test of Mental Meturitw wng used as o basis

for cclecting a ehlld high in mental a'bi'l.fv‘r,y.27 Tho type of montal
ability ohosen was composed of verbal and mmericsl ebility, A
child who scored the average in those ebllities wzg alco selactod.
Table II indicates the choice of two membors of the oxe
porinmental tozd., Tt aloo chows the Totel I. Q., lLengunze I. Q.,
and Non-Lanpguage I, Qs of the claszs, The class median in each of

these i indionteds

26 R . . p
“Brandwein, oPs cites Pe 9e

2Trrnest We Tiogs end Willis We Olark, Californin Teot of
Hental Maturity, Form AA, (Celifornias Jelifornia Test Bureaw, 1951),




RESULTS F'OR CALIFORUIA THST OF I:ENTAL MATURITY GIVEN TO
BXPERIHENTAL cmus--cmnﬁ 6 LOW, DATE TESTED 9-19-56

17

" *Ghosen to cerve on Special Science Toam

FURTLS TCTAL LARGUACD 1T0U~LANIGUAGE
A LT 1.0, 1.0, 1.9,
1, From 156 134 151
24 Toylor 155 113 1i0
3 Harnes 135 149 106
By Hogen 131 128 130
5, Mertin 128 119 122
Gs Thuzpson 125 123 128
7+ Bengel 129 117 137
Oy 111 129 155 120
6, lurply 128 130 104

10, Pooth 115 122 115

11, Dowmer 116 112 127

12, lorrinon 118 120 120

13, Homiltoen 22 122 122

1%, Clyborno 118 116 124

15, Centry 105 106 101

16, lloora 114 104 27

17s» Korr* 108 118 115

18, Sehand 112 122 118

19y Dixon 113 109 125

20s Williems 110 105 122

21, Torrell 102 91 111
24 Doan 104 108 97

254 South 105 111 93

2hy tetmger 96 92 102

254 Prout 105 102 96

26 o Luey 105 118 7%

&7s liorgan 99 g0 113

28, rons 93 92 106

29, Gordon ok 95 93

304 Jones 83 90 -

5is Linlous 33 79 106

32, Vade 91 06

70 75 80 85 90 95 100 105 110 115 120 125 150 150+

T

TaQo to to to 4o to to to to to to to to +to

T4 7:7848934_92 104 109 114 1319 12# 1"2 39

Totel 2 5 4 3 5 3

Languagoe 1 52 2 4 3 5 3 1
Non-lanpe. .1 2 2 2. .2 3 4 4 21
e Hedian Humber

Total 112 52

Language 114 32

Hon=Lancuore 114 32
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Lane and Beauchomp in their book Fumon Relatlons in Teashing
holp tenchors to understond what it moans to be nman and effectively
analyzo the promise that all hnmean behavior is social in origin and
purpose, Hero the suthors maintain that teaching is the art of or-
ranging conditions to ohallenge responses that eid in the dovelop~
momt of rich, warm, senoitive iuman boingse o

Northuny wtllized seciograms in determining the children who
ars not 1iked or wonted by other childran,?’ The fifth membor of the
group was the mast popular mﬁon in the groupy The clnos did the
ploldng through the use of o sociomotric tests This type of test ine
dicates the degreesfao which 'i.ndividualc are nocepted in a groups
The children were asked to write dowm in rank order of preference
ihe nopes of three meﬁxbers of the cluosa they would most enjoy playing
with ot receps, working with on a science problem, ond inviting to
their homes if they were to have a partys It was found that some
children were populer and some few children were "isolates," Tables
III ond IV indicate the resulis of tho pociometric test for the
exporinental clasg, | ‘

e‘gﬁomr& A+ Lene and Hary Benuchomp, Human Relutions in
Teaching, (New Yorl: ?rm:.ea-}hll, Inc., 1955), Section 1sppe 15-17.

2Mary L Nortlmy, A _j?_rjgg__ r of Sociomebry, (Canadal University
of Toronte Praaa, 1952) ps Bs



TABIE IIX

TABULATION OF VOTES ON SOCIOMETRIC TEST GIVEN TO
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Linkous

wuuuuuwpuwu

Uerriman

Matzger

Absant,

Moore

Abgent

Hurphy

Schaaf

100

010

Thompson

010

004

Wade

ulududug 1]y

Totals on)
sach

33k

(STHID) SSVIO TVINIWIH AXT
0l NZAID LSUL OYUIANOIO0S NO SIIOA 40 NOILVINAVY

Criterion 000
Combined | O

230

Boys
voting
for girl

GrandTotal

# The most popular child in the Experimental Class is Freida Merriman.
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The class weos se motivatoed oy the work of the experimontal
toam that group work, comaitboe work, puptl-teaching plarmning, and
individuel plorming wreculied, The entire nlons was drasm into the
peionce propram, As a vosult of this, a situstion developed in
which teashing bocanme sn errangensnt 6f conditions that challenged

rezponces leading toward o devalonaent of resourzeful and creative

hezon belings



Thy Gontrol Class

The comtrol clacu was chioocen becouse its baclyround o.ﬁr!
mental nbility wes similar 4o that of the cwporimental clnsa,
The largest arec of differencs in ths tuo groups was in the
nothody vsed in temching scisncoy Oclencs was taught from the
taxﬁﬁcdl: or in 2 completely incidemtel wey with set up' abjeciiveu,
bub the tezchor detormined hov omd whed 4o do on the besis of
the inberect of the chdldrony

Teble ¥ ohown ronults of the mggﬁ% Jest of Hental
\ ka.ﬁzﬁt*; given to the ébnﬁrt;?. classe Tho choice of 4o members
j' of the control temm io indicateds The individuel Te Q. o n&hé&,
and the class medien is Indiceiode



TABLE V 25

RESULTS POR CALIFORUIA TIST OF LIENTAL MATURITY GIVEN 70
CONTROL CLASS~--GRADE 6 LOW, DATE TESTED 9-~25-56

PUPIL"‘ TOTAL LATGUAGE NOIi~LANGUACGE
'B I O-l ) IOQ.’ I .QL
1s Didord? 127 125 121
2, TFeiling 190 128 108
Ze Tanson 122 158 111
L, Ritchie 125 120 132
54 Spurr 125 125 129
6, Iicks 120 117 129
7s Cwim 117 138 116
8. Garza 116 116 116
Q¢ Willisoms 16 113 120
10, Roberts 118 120 112
11, Hoxvoy 121 124 115
12, Cleaton 111 109 117
1%4 Breedon 115 RS 112
14, Cravley 117 120 105
154 Shepherd 114 114 110
" 164 Berkoley 111 108 121
17+ Baraford#® 165 103 165
18, Craven 105 103 i02
19, Tuck 95 95 &9
20, Robortsom 1551 oz G5
22, Dult, O 81 72 o4
03, Pollard %6 95 102
oh, Altkins 155 88 103
25, Slhinault 96 91 104
?,6 s Heaton "79 96 8‘&
27, Newsone 92 85 105
28, Mefford 82 85 r5
29, Landrizm &4 26
. 30, Lindsey 68 64 6
31. Duff, De 75 82 &7
52, Nunnally 62 50 ol

¥ iombor of Conbrol Teon

55 G5 70 75 80 065 90 95 100 105 110 115 120 125 1;0
Tallat %o Lo Lo to to L6 to to to to to to te to to
. 64 69 74 79 84 89 94 99 104 109 114 119 124 129 159

Total 2 1 2 2 5 2 \)61;9

Language 2 1 1 4 2 4 2 2 15 4 3 1

YonelLone, 1 1 1 2 1 2 2 O Y 4 4 4 3 2.1
Medien Yumber

Total 110 32

lﬂnguage 105 32




The Elementery Science Tect, Form A, weo glven to measure
ths sclence lmowledge of the contrel class in Septembor of 1958,
It was used alse to solect twe members of the control sceiemce teom.

Pable VI indicetes theso resulis,

24



TABLE VI

RESULTS FOR ELI{ENTARY SCIENCE TEST, FORM A,
FOR CONIROL CLASS, GIVEN IN SEPTEMBER, 1956
GRADE 6 I0¥W, DATS TRSTED 9-25-56

Pupilts Parts

Hone M Ix IIT v v Scors
1. Bulord 25 20 25 24 17 109
2, Gumn 21 20 o 24 14 10%
3. Honcon* 18 18 el 25 16 101
4y TFailing 20 18 23 25 15 99
5s OCleaton 23 20 22 20 15 98
6+ Shepherd 18 19 21 22 16 96
7. Hicks 17 18 20 ol 15 ob
8., Berkeley 19 17 20 20 14 92
9¢ Heaton 16 17 25 22 14 92
10, Crawley 15 15 22 21 15 88
11, Ritohie 20 17 19 23 9 88
12, Willioms 16 17 21 20 14 a8
13, Spurr 19 25 12 2 14 &8
14, Horvey 22 15 19 17 14 87
15, Mefford 21 16 17 22 11 87
16, Shinault 14 16 20 21 15 86
17, Carza* 15 37 23 17 13 85
18, Roborts 12 18 19 19 13 81
19, Breoden 15 15 20 18 13 a1
20, landrum 12 15 20 18 12 77
21, THewsome 16 12 13 2 ) 76
22, Tuck 15 % 13 15 16 73
23+ Bareford g 15 16 21 11 72
o4, Atldins 16 11 14 18 - 12 71
25, Craven 14 15 13 13 12 67
28, Robertson 11 14 15 14 11 65
27, Duff, O, 1 13 11 16 12 65
284 Carroll 10 12 11 11 14 58
29s Lindsey 12 14 4 13 11 54
%50, Pollord 12 10 7 11 13 53
31s DBunnally 11 12 11 9 5 48
52s_ Duff, D. 8 1 6 5 12 38

#®iember of Control Team



A sociemotric tect uas given to the eontrol class, end the
most popular student in the osiimation of the class was selectods .
This student woo the f1f4h nenber of tho control temm, Tables VII

and VITT indicato 4his cholen,



TABLE VIX

TABULATION OF VOTES OF SOCIGHMETRIC TEST GIVEN TO CONTROL CLASS (ROYS)
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Iy 16

# Ths most popular child in the Control Class is Carolyn Crawlay
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A teom of Dive children frem the centrol class wes chooen as
a contrel teom, but ne effort was nade to tench thon except within
the lerge rroup, The cortyol team was selecited by the use of the
seme tests se those gpiven the erporimentnl tooms Thesoe five children
wore chosen 0o & bosis of comparison with %he oxperimental teom, not

because thoy would have o spacific fmetiod 4n the control closss
P
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CHAPRER IV
THE TESTS INVOLVED

Tho Problems Used, The Children's Renction, and Observer Rating

The experimentel temn of five children wos faced with a
problem and the metericls noeded to colve its They oboerved corew
fullys Shoy worled cooperatively o oxchange oxperiences so 4hat
all could benefit from the obserwntions end experiences of each
nember of the group.

The chiidren dbserved, searched, mnd thought through theiy
observations. A cause end effect rolationship was noted often,
Sush thinking léd to the making ef hypotheses, They checked the
accuracy of their rezsoning by obsevvation ond erperimentation.
This allowed the observetions end experimemts to speak for them-
aselvenss Coneclusions were formed on the basis of reasoning and on
osyidence from obzerving experiments.

The use of these factors is the root of the sclentific
rethod,>°

| An oneodotal record wos mede of esch problem solving situation
tests An atbenpt wes made to record on tape tho volces of tha oxe

apérimmﬁ;ai tesom in onch s.itmtiun.- |

| %0p, W1l Durnétt, Teschine Seience in the Flementery School,
{ttew Yowlzt Rinohart end Compeny, Incsy 1953), Ps 105s
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Oboexrvers attempted to use time sompling in o set of
scheduled observations plammed in advance. Cronbzch cays that
tids is o woy of cbtaining dota which permits precice comparisons
of differont individuals, This method offers o cumlative plcture
| that 1o more typlcel than on equal tmount of evidence obitained in
e feu lorger cboorvationss Objectivity of observation was cbe
tained by providing o check 1list for secording undfornm dam.z‘l

The troits noted weres ouriosity, persistency, creati.w
imagination, manunl de‘zterity? plamingeprovirg ability, and the
ability to spot a problem and detoct inconsiotencies,

The peges which follow give the situstion problem solving
tests, the children's roactions to them, a sompling of obaerver

opinion, end the rosults of observer rating in Ltraito.

Siee J« Cronbach, Essentinls of Poychologionl Testing,
(Wew Yorks FHarper Brothers, 1949 ), j 590-592, -
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TEA PROBLEI I

A SOLID EXPANDS VHIN HEATED
October 12, 1956
| moam-s:‘ | o show thot heating counen o wire to stretchs
PRESENTATION: lMoterials ave placed on o 4ables

MATERIALS:  Oandle and holder A motch
‘Three feet of copper wire A crone
A rock
RESULTS: Xeep a record of whit happoned in the blanle

boolz on the table.
Report yesults to tho class,

ANEODOTAL RECORD

Jeen; Freidn, Harriett, and Corldnd faced Science Problem I
todoye FPhil was being tested in Reading becaune of & provious gb=-
sence and did not take part in the experiment, Ths tnpe recording
wos poor becmuse the spenlor was not adjusted iells

The proup worked as a teoms FHorriett decided to write down
their conclusions, ‘

- The materinls prosented wers talon for granteds Tho wire was
presumed to be exactly threo feet long, (It actunlly was longer then
three faet,) The wire was attached to ths top of the crans: The
rock held it et ths bottom with o child's hond holding the rock.
Coandle heat woos applieds A ruler was borrowed from e classmate
for mensurings Hore ave thelr corments: (1) I think 4t's longer.
{2) 1t probably stretched some,

¥hen told thot the rulsr was not a part of the matericl nle
lowed in the original equipment, the teom agreed that the wire got
longer snywnys They returned to their desks to disouss their findings
with the olasa,

The enocuing discusoion led the clase to say that no cone
olusive proof had been given. The committes sald they felt they were
¥ight in saying that the wirs was longer, bub the class could see no
proofs



Freida toolz: no pert in the discussion, bdut listened well.
Finnlly she soid; "We should have tied the vock to the crane with
ths copper wire, The rocl should just mims touching bottoms Apply
the candle heat to the wire, and the welipht of the rook will malke
the rocle stop swinging ond hii bottom.”

. The closs cppleuded and accepled hor cenclusion, They do-
cided to try it ot the noxt science periods

CHILDREN®S REACTION

_ Wo tied the wire on the erenes Then we put tho condle under
ite Vo rmado sure the wire wms tights ‘e bogzem to wait for the
resultde

Yhen wo finishsd; it had stretched. e had proved it.
Jeon
Horriedt
Proida
Gaxrland
THE ORSERVER'S REACTION
Criteria for judging 4reits was et up:

4, Tere '

5« Superior
2+ Vory good
1, Fair ,

The observers felit that et the end of tho experiment in Hay
they would bo more efficlent in trait judgment than they are todey.



TELIS PRODLIY XX
HEATED VATIR MOVES ADROUT
Cetehor 19, 1056
TROBLI: Heling hoeted veter move about,

MATERIALS S 1 deop glass dish with cold water
1 inlkz botlle
1 vap or vorl: for ink bottle
1 Cup of mmrm vwoler
Some coloring matier (red ink)
1 pot holder for 1ifting hot pon

RIESULTS: Keop o record of what happened in the secience
blantshoals, Did the weler move? Yyt

AECDOTAL RECORD

The group talied ahout putting rod ink: in the cold wnter and
other idens. Hone of tlwse wore acccpted by tho teon,

Proida remembered o sclence boolr from which the teaoher had
road to the olasss Sho looked for it gmeng the tenchor's owm bools
end found 4% on page 36 of Advonburine In ucieﬁca, by Gordld S, Craip
and Kotherine By 11, She rend To tho £ group fron the book wnd they
exporimented according to the instructions,

The tomm of five had & conference uith the teacher and two
ohaervers

Mrsw woll Aid 1 think today?® osloed the teacher,

‘ The teon ¢ome o the conclusion that the thinking this weel
was not es pood as the provious weel, We hod solved the probdlem in
ten minutes but we had done no originel thinldng. }}varycne opreed
thet pood thinldag was botter thon solving & problem by using & book
to do it quicldy,

On the next problem, the tesm apgreed not to use a bool: for
help wntil after tho first day anywmys

THE OBSERVERSY RRACTICN
Every problem would not give un opportunity to exhibit all the
troite montioned on the chart evaluntion; therefore, bdlonlm would oo
our whare thepre wao an oboence of opportunity or a lack of trait shown.

The obssrvers Felt hat the teom had tolenm o forward step 4n
deoiding not to uso the boolr so soon,



TEAM PROBLAS 13I
AIR IS ALUAYS OHANGIRG
Octoher 2 1956
PROBLE: Wind 10 air in motion.

HATERTALS s A woodon box from shlch tho front hos been cut
eway and reploced with o glaso pones
Two clrcular hwles arc cubt in the top of the
lbﬂx.
Two lamp chismeys aye placca over the holose
Two lighted cmadles, A rage A mebehe

RESULTS: Keep a record of vhat happons for a olasa
report,

ANBCDOTAL RECCRD

‘ The tesn talked eboub the problen at rondoms Thoy hod no
plarmed procedures There waa dengey from the £ire without propes
plannings Feur of five danger was so nuch a port of them thot it
Windered thinldng: They Imew the rog should burns ' The cardboard
holding the lomp chimmey in place did buarms The teecher pit it ot
mz& sugrasted they vlan more carefully with the use of the candle,

The claso wabohed from tine to time, Mony were alne interested
i1 the class teen which wao atbeupbing to aolve (luss Problem Ts It
was s:milm- in nature to the originel teon's problems

, he gmh‘ien s equolly diffiouls to both tecmo. The teonm of
Tive decided to place the rag over the top of tho heated chimmeys -
“It wouldn¥t burng

Tho tees snid, "We are not thinking very muchs” |

Faloe obtenpts to succeed 16d 4o a depive to stops Talldng
it over, the teom decided Lo hink & bit nbout the problem and try
ngein oaosthor doys This idea fsui\.ad the olnos group nlot.

The next aay, the tenohor noked the cless, "What o we lmow
sbout hooting and cooling airth

BALy rimss whon heated,? satd ong,

TAilp oinks whon cooled,® said anothers



Ho
"ot oon you prove 4177 naked the tescher,

Bob heated woter and placed 2 longenecked pyrsx bottle, cap-
pod with & balloon, into it. The balloon inflated gquiokly. Tho
class laugheds He pluced the bottle into 2 bowl of ices Tho bale
laon &ei’la‘bed plowlys f‘ina.lly 'being sucked into the neck of the
bottles ,

"o proves the expansion snd contriction of air when 14 i
heoted and cooled,® paid Bobs .

8Tt 3a the answer to our problem of yesterday," said m:ﬁatt;
"0me chimmey 4o to hoat end the other io to cool," said Bob.
"What will the rag do?" asked Joen,

"How could we show these ideas in the box?" asked the teacher,
Smols will do it," said Gorland.

Wag, it will," paid the teacher, Yhig experiment will dew
monstrate heating b*r ﬂﬁnve’c{-ﬁ on.® R

Met¥s do 14" seid the elass, ond they d1de (B synolds wap
‘weo used between tho candles and the ca_rd‘bcard box top to prevent
Fire hewards)

| | | OHILDRM'S REACTION
My 18 alvays changing,

Yo 144 the candle and put 1% in the bottom of 2 boxs Vo b
gardboard on top with fwo holen in its We put two lemp chimneyn
over th@ holess -

We toolr & long times Ve didn lmow what to do, but we ala‘..
n* give ups Ve will think end try egaine ,

- Jeoxn
Hayriott
Phil
Freida



OBR3ER ;m' REACT IO

The t'm'ee oboarvers felt that the ehildren ohowed porw
zﬁ stence when they decided to think and try agin another daye

 The teacher realized the ‘tonm had reschod the 1imit of ite
rosourcos in polving the problexm, Eho decided to taks over end help.

Tho “encher mnd obsorvers noted the class reaction in wanting
to be a pord of the problems



OLASS PROBLREM I
AIR IS ALVAYS CHANGING

PROBLIZM: Wind io ody in nmotione
MATERTALSY 1 pyrex plate

1 lomp chimey

1 candle

1 metoh

4 blooks of wood
1 thin plece of wood

RESULTSt Keop & record for class uses

Jotrme, Rmmett, Genmtry, and Alice ware chosen by the olass
0 sttempt 40 solve this problems It was done widle the ox-
perinental temm wes attempting to solve its owm problems CGall
oo chosen to listen and melke a record of what happeneds



PEAM PROBLEM IV
THE EFFECTS OF HEATING ON WATER AND SOIL
' Hovember 2, 1956

PROBLEM: Doen wnter or soil hent fastor?
Doeg waber or ooll cool fastor?

MATERIALSS A pooseneck lemp with a 60 wmit bulb

1 pound of woter 2 tin dishes
1 poimd of soil 1 orane
1 thermometer 1 bit of otring

A& wokeh with a second hang

RESULTS Record heating ‘emporatures and cooling
. temperstures every three mimrtes,
Resord :or the clasa your plan of nction.

N‘!E'JDDTAL RECORD

The ohildren handled the moterial and talled ehout its They
used the clue of the wntch und thres mimites of tosting of the heat.
How to uve the thermopeter to thw best advantage was finelly solved
by suspending a string from the orans and ettaching the thormemeter
to its They decided to heat the soll three minutes and the water
three minutes end record the heat riseq

Garland won absentg The proup appeared to6 miss his conw
trihut ons ‘ ‘ '

OBSERVERSY REACTION

Thé observers falt that the childrén needed help in learning
how to plan togather. selecting the best plan, end carrying through
on tha plone

The ohildren needad help in expcriamos vith heat.
OLASS PROBLEM II

PROBLE: Doas wator evapom{;a quickest in cold alr or
sarm a:‘%.r?

MATERIALS: 2 wet clovt.hs Scotch tape  VYarm water
1 yordstick 2 olothes pins 2 pyrex dishes

1 dowsl rod 2 bowls String
1 box Yoo
CLASS REACTION

Thia interest led to many éxperiments with fuels smd fire and
hant . C
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CLASS RECORD FCR HOVEMBER 20
S01L

' We tried to hent the soil for fifteen minutes todays The
soll wan 66 degrees when we starteds At the end of three minutes
3t tmo 69 depresss AL the end of tho necond three minutes it wae
75 dogrees: then 81 degreos; thon B3 degrees; thon 85 dogroos,

It rose in tempovelure 17 degtees in fifteen mimitens

When the soil bsgon Yo cooly it vas 79 dogreens In throo
mimttos it was otill 79 dogrecsy The next threo minubes it cocled
te 77 desressy then 76 dogveny then otill 76 dogrees. In fifteen
nimites the ooil cooled 5 dopgrees, ' '

WATER

. The water wma 75 degrees in Lemperaturs when we turned on
the goosensclz lampe Aftor three minmutes of heating, it was 76
degrecns then 77 depress; then 78 deprass; them 78 degrees; then
79 degrecss Altegether it heoted 4 degrees in fifteon minutes,

- In the fiftoen minutes of cooling, the wetor roglotored
79 degrees, 79 dogress, 79 degrooc, 78 deprees, 78 dogress. It
cooled 1 dogres in fiftden minutess . :
This oxperiment ohous aoil hests and doole fasters Wator
heaty vnd cools slover, '

Bllen
Tew
Gnil



CLAGS PROBLEM IV

One day Tom wented to know if the sciemtific method of
thinldn{; could be used in other fields, The tenchor presented
the clasa with the following problan,

memm EXPERTMENT

Ts it posoible ﬁc use the seiontific method in cubjects other
‘than sclence?

PROBLII Cont memory be improved?

VATERT AL A letrmer’s codo Pencil
Space to tost code use  Stop wateh

RESULTS: Plan how to use Lhis material to prove or
disprove 'Lha{. namory con bo improveds Keep
& rocoxd of how :,rm:. asn use dhe codos

- AWECDOTAL RECORD

A good discuaaion about how to use the code toole place. leny
plons wers au%};{es%:,ad and rejected. Tho plan that mot with class apw
provel wani  "Give the test three times, alloving one-hslf minute to
4ransfor the codo st ihe top of the prge to the boxes belows Count
“the ccore i’cr sach trial. Tote ¢he changen on each scorse Dray
eonolusions.”

. This plen tms i’onm&o The recults showed that come stayed
ebout the oome on ench trisl, some improved on one of the thres trials,
. and meny made 2 steady inmprovement with each new trials A class
seorstary tobulated the results of ench trinl on the blackbonrd,

, The alaas felt that the sclemtiflo method could be used in
ways othey than sciencos In this experiment; it appeared thet
mémory could ho improved with practices



ks
TEAT PRODLEY V
A MRTIIADE ANEROID PARCUTITER
Januazry &, 1957
PROBILE To congtruct o devics thab will reptinter
atmoophoric pressure bub i1l aloo rorister

chenpes of tomporature due 4o the expansion
of air inside tho bottle,

VATERIALS: A woodon hase Seae string
A vertical stisk L stray
Tadls and o horeey Same slus
A quait bobtle A plece of uhite papor
A poiy of scincors 4 poencil

Digtionayy Tov hard vords
A pubbsyr ddophyen that ic 6" x 6%
A mulor

RESULTS: Plan for your reouwlis cavefully. Toeop 2 cleor
record of what you plan and do for the claoso,

MEODOTAL, RECCRD

Tho cormdttan inopocted tha mv&a:mm 8e They discusced
vorlous plans of action: In their docussion; Carland, Jeen, and
Preide monbionod Lhe corract ideas for the solution 67 the problen
bk dldn™t realize 1%,

© The comittes decided %o adjourn snd think over the so?.utiqn,
neet again, and makw plans for colving the problem.

cmwzz B REAOTTON

Pirot o lualns& over our moterialss Thon we thought of some
idens g to how %o malm on anoroid haromoter,

Jean and my idea is t6 bub the bottle on the pletform, and
put 8 strew in the botily, then put thoe rubber on thotop of the
Mﬂ& and 436 1t with o ctying, Yo 1311 then put the stick on top
of the bottle snd put & nall through i, so it will go through the
styaws The stiock will then balence and it will measure pressuré and
the otraw will move up and downs

Froidus



My plun is to place the ootwa on the platform and male o
1ittle pen with noils co it wonlt alip, FPlace the rubber on the
top of the botile and tie it with a otring then glue tho straw to
the yubbore Next nail the siiclr to the side of tho platfiorm and
then glus the poapor to tho sticl and the pressuro of the aly will
force down on the rubber and malo {the straw go dowm and merk the
place on the oticley,

Goylend,
OBSERVERSY REACTION
| The observers Folt thal %he carmittee hod groim to the point
where thoy were ready to rocelve thoelr problem bofore they met tow
gethore This would allow time oo thinlding and plamming alonds
CLASS REACTICH

The class wma intorasted In lweping an account of tho air
prosouwrcs This iod 4o a study of aly nosses mnd weathore Daily
woather rocords were kopl a_uring JaNUarye

‘ gnow and clouds Pfurndshad sxt opportunities wiich iho class



M
TEMY PROBLTL I
A ’”\’FXIIZAP 3TEAM TURRTED

PROBLEMS To mnle powror thet w1l turn a paper wheel,

HATEATALS s A condle Boma olag |
A match ﬁp per by 6"
Some wotoy A nlcz'

A pyrox toct tubs A pedr of scissors
A teot tubs holdey A dowel rod
An eyo dronpor pless A hat nin

RESULTS: Deeuns emd rocord vlanse Yesp a pecord Por
the cloas.

AIEODOTAL RECCRD

The group planned to hetd tha wmter to crente steom powors
They experirented; thon p’azmad thoir windmille They omitted the
oye dronpore

‘ Frelda discoversd its use: 6 dirsct the stemm pover Lovmrd
the prepellars She and Onrlond f3lad the niy rap betwesu the top
of the test tube ond the oye dropper with cloys

These four children rettlly plonned and worked this problem
out topethor, Thoir coovoration am & group weo excellont,

Jeon was pboent todays
CHILDRENYS RRACTION
Flens and Records ' | |
Hemning of turbine: An engine whote centrel driving chaft

is fittod vith o sories of winglile projections, whirled around by
the pregmwa 0" vn'her, steam, ni T etce

THis 45 the plen of PWl, Gorland, Fretds, and - ett, |
{myoelf)s This ig eloo the vacord, becnuss the plan io correct,
Heve is the plan:

Wo tool: & dowel rod and stuck 1% in & ball of cloye Then wo
nade o propellor as you call 14, out of a 6" by 6" plece of paper
and 2 hot pins Then we took seme clay mnd put it en top of o pyrex



tast tube with a hole in tho clay, Tn 4he hele in the slay we otucle
an eyo dropper glass wyhich stoan :muid be sent throughs The pyrex
tept tube was held full of water, Then we 1it o condle ond pud it
mdoer 4he teot tubes The water wouo hoeted and tho stoan cone
through the oye dropper and rade the propeller ftum around.

We will do this same thing over uith 1istor peper For the
propellore

Rospoct™lly yours,

Harrd ety
Phil
Peaidn
Carlond

OBSERVERSY RRACTTON

~ The obpervers noted ths coopereiive rroup sffort. They felt
this problem woo somewhat easler to solve thayn several proceding

CLASS REACTION

Yem, Dub, Phils and Carlend 'bz*oug'n Loy turbines to s}m w ond
demonsterate 6 the olpss, liorean brought his electydo engine,

Thig fncerest led to a detailed study of simple machines:
inclined plane, lever, whesl and axley end pulleys, Heny medelu
vore nade and demma"bra%ea in the room and in other rooms of the

'buildina

j
Ty
A



PoAT PRODLIY VII
THD PULL CF ORAVITY
Pebruary 2, 1957

PROBLE: Helee & wmodel of Lhio surface of the earth,
snowing hills and mounteins. Show how water
carries soil and sand froum our hills and
wowntaine and changes the surface on our
model of a part of the earth,

MATERIALS: A sand table - A hoamer
Sand A spile
Huwmus Water
Clay ‘ A hoso with e spray
A lerge can A clothes pin
RESULTS: Plen to solve the preblem. Distribube the

responsibility. Do the work, Record whet
happens for tho class,

ANECDCTAL RICORD
Froida had g gosd plmx in the begiming. She is willing to
ligton to the ideos of others and does not iasist on her owm solution,
She participstos and shuress

flarriett peto an idea and does not listen well to what others
says She is arpurentative and stubborn

Garland seems 46 be master of ceremonies today, asking
gquestions end meking suggestions Lhat smooth troubled watera,

Jesn is absente

Phil finally offers e plan that everyone acoepts, but it was
not his original idea.

Farriott needs holp in her socizl relstions,

This planning took fificon minutes‘



L7
TEAM PROBLEM VIII
LIGHTING A PLAY CITY
February 14, 1957

FROBLEMs Show some of the principles of electricity as
you use polas and wires to light a play city.

MATERIALSS Elsctric lipht poles Knife

Yooden bases Insulation tape
Wooden cross besms Electric switch
Neils and hommer 2 dry cell batteries
Insulated wire Flashlight bulbs

and sockets

ANECDOTAL RECCRD

Freida, Gorland, and Fhil had a real interest in this problem.
Nelther Joan nor Harristt remained active participants for any length
of times Frailda asked to see agnin the film otrip about what malkes
an open and closed cireuits The three children felt that they needed
clarification about which were the negative and positive poles on the
dry cell battery,

They decided to try to 11luminate one light before stiempting
many lightes They devised a closed circuit quicklys

CLASS REACTION

This led to connecting a class door boll, & homemade megnetio
eranc, renewrsd interest in mopgnets, & quesiion and anower board rig-
ged up with elecirical ocurrents

Through experimentation, we learned that electricity is made
in three ways: (1) by rubbing certain materials together, (2) by
the use of chemicnls, und (3) by generators.

Mr. Oharles D, loore of the Chesterfield plant of the Virginia
Elsctric and Power Company visited our olass to dlscuss generated
electricity.
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TEAY{ PROBLEM IX
CONBTRUCTION OF A TELEGRAPH SET
Hareh 7, 1957
PROBLEM: HMele 2 telegraph sendera. Male o telegraph

receivers OSeond and recelve messages from
the hall to our roome

MATERIALSS {For Sender) (For Recoiver) |
1 metal otrip 4%l 1 blook of wood, 6"
Hormmer snd Noedls 1 blook of wood, 5*

Insuleted wire 1 iron strep hinge

A dry cell battery Insuleted wire
1 small squarez of metal (§"x2")

RESULTS: -Record what you waxrt 40 lmow, what you éa,
 what you need, and what you £ind out,

ANEGDG"AL RECORD

o Pril had tmrlcea on 8 telagraph uet with some boys in hia
neiprhborhoode CGarland had o cousin who was on active yadio ”Iﬁm’
Both of these ohildron were uble to solye this pro‘blem easily bo-
cause of theiy backgram&.

. Tredide wao on mrt;ive particip&nt. Shes sceemed to enjoy trying
+o solve the problemy Jean listened tut couldn't of'fer too much help,
She hnd just returned to school ofter an atinck of virusy MHorriett
offereé to write up the pmjach ‘

- A1l the chilﬂren as!fe& to ses ngain the film ntrip abuut
Electrommarmets,



TEAS FROBLEM X
WATER RISSES IN &0IL
Harch 21 Y 1957

PROBLIAs Doaf{*?mter risa Lo or near the surface of the
soll
MATERTALS:  Soil ond Sand Cloth
Leap Chlmnoy Stying
Claos Hodges of Wood
YHoter . Gloole :
RESULTSS Plen vheat 4o doe Record whod happons,

ANECDOTAL RECORD
~ The group was alort and actives They were full of ideas,
Bagh child participated.
~ Tio big end of the lanp ohirmay wes used, so the ohildren
aaled permicsion to discerd the wodges of woods
: Thera yas & gquiclk solution, Drs Bdunrd 7. Overton from the
University of Richmond was the guest of the classs He wus invited
4o wotch us dance for lime Ho observed us ab work nnd ot play,
OLASS PROBLEM VIIX
KEEPING UATER IN SOIL

PRODLES W11 o oover over soil that 1s moist keep
woter from evaporating from it?

MATERTALSS Spil Covering for soil
etor Cardon tools

RESULTS: Plen whot to dos Record what happens in
coversd soil end uncovered goily Let then
atand one weeles

Alise and Dienne were chosen by the class Lo solve this

problems Heny children made thoir oun problems ond brought their
own nmotorinl €0 bo used in the solution of their problems, '
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TEAS PRODLEM XX
MAIIWG SEDIUENTAQY ROCK
. Plan o section of the etirth that might have heen formed by
sedimont,: Indicmte leyer formatioms Pub into the bonds a Veshape
thet e river might heve cut through the layers after its Lformation.
Plen 16 padnt your croction afber it dricso,

Top 1%t tith a layer of top soll, Seed it. Mol trees of
tiigs, newspoper wade, ehring, ond peint,

Plan to dioplay it.
’ ATIECDOTAL RECORD

| In the plormdne, ecoh child took a pert and was respensible
for corpleting ite They planned quickly and easily.

In corrying out the plom, the cloy wap tos dry fox eniy usey
Wa docided to vet it end wedts Ench ohild wes to bring an old shimt
to be vsed s an npron to protect clething, '



TTAT PROPLIY XIT

MAKIIC A FIDN EDINCUISIER

PROBLES Hou to mix vebter and vinegor in o jer to
create pressure emough to force wmber from it,
MATERTALSS 1 bottle A mixture of hnl? waler
1 eno=-hols stonpoer and half vinegor
1 glaoe 4ube String
1 Teaspoon - Tisouo Papor
RESULTSS Necord your plonss Teot the tesults by ine

. vorting the bottle oveating o fire extinguisher,
Do thls outdoors,

ATECDOTAL, RECORD

Pl was the lendor in this exporipent fivonm the beginming,
s p}.:m yms 5o clear and corvact that 'ohs rroup seoeptod it withe

nuix gquastions

Tach ohild hed 2 pard in the swosubion of the plane ‘Yhem it
wos completed, the slazs wos invited teo the school yard to wntch the
axperinenty .

: The north side of the hullding wee chogen s the safaest

lacation for the Pfire, H’il:a took nevapaper end motches to malo
the fire, Charlen offerod ruch practicnl advies shout how the
pxperiment should be exeouted becouse he soid he bad made a fire
sxtinmidsher ob home one afbernoons

As a rooult of this exveriment, the class colved mony problems
sbout tho use of acid end allnli, The one nost onjoyed was tvo
babohes of bisculds one yith bhaling powder and one without it,

Butter wop provideds Evaryam snjoyed eating biscults thot rose
and bisouits that didudt rises IDating wms oo plenoant that flat
blacuit weon't importantl



Table IX shows dhe results of the time sampling of troits
for the schoduled obsoryations. The three oboervers wers nodt able
46 bo presont ot sll twelve situntion tents: henae; the difforence
in 4o denominntor of the froctdens. The mmerator s the oum of
the oooros of the cheolr 14t set up Wy the observers in prohlom

solving situction 1.



TOTAL SCORES ARD TOTAL NUMBER *0‘.’" OBSERVATIONS

TABLE IX |

i

HADE BY OBSERVERS OF TRAITS CF EjXPEBIHEm‘AL TEM

?

55

Tumerator = Total Score .
Deneninator = Mumbor of timen oboorvered by scorer

TRAITS JEAN | GARLAYD | HARRTETT | PHIL {FREIDA
i 25/9 31/‘10 31/11 22/9 *’5#/11
CURTOSTTY plpa/e | 21/8 23/9 18/7 126/9
» Bipe/s | a7 | /7 (1555 |/t
Hi{ks%9 | 17/20 | o3/11 14/o ~ feo/11
OREATIVE mAcmmation 1P |n7/8 | 18/8 152:{3 11/7 |25/
Blp/6 | 91 181 195 [ofT
B 1 || o/ /10 | 1/ J17/e e/t
MANUAL DEXTERITY P 12/5 15/8 10/9 17/7  {eo/9
sl|8/ | wr { o7 jofs Wi/r
Bep—— AN
WING ABILITY 17/ 20 , 11/
B Ih5/6 | 15/7 12/% 12/5 he/7
o H{Re/o | 25/10 | b1 j2o/9 pe/ua
{PERSISTENCE P 0/8 20/8 22/2 18/7 ps/o
X B /s a7 | 15/7 1/5 B3/7
ABILITY TO SPOT A H{pe/e | 24/10 | 19/11 20/0  bo/11
PROBLEM AND DETECT  ||P |ho/B | 20/8 17/ 13/7 2553
|IoonsISTRIOIES B lko/6 | 13/7 11 10/5 6
va = ohsemz\
P = Dbserver
B = Ohserver




Table X shows the average made by each team menber on the
trpaits listed on the check iifﬁ.‘ ’similariﬁy of oboerver raoting can
be noteds



RESULTS FOR ODSERVER AVERAGES OF TRAIT DEGRIE

TABLE X

FOR EZPRRIMENTAL TRAM

o5

Frraxrs SEAN  jeARtawD  |marnrerT | pmfh  JPREIDA
- Tilbee [ 500 | 2.2 |26 | 5,00
CURIOSITY P 1P.65 24,62 2,56 2,56 | 2.78
. B |Ds00 | 5400 271 5,00 | 3400

o RS | 70 2,09 1.56 | 1,82

CREATIVE IMAGINATION [PR.13 | 2.25 2.11 156 2.?6
BI85 | 129 1.71 1.801 145

H p..DD 140 1.09 1489 2400

BIAITUAL DEXTERITY o {j1.50 2,00 1,11 2,45 | 2.22
, B 1'54“ 1&57 1029 1050 : 2.43
alpar 230 (72 |2 |o2m

PLAMNING ABILITY Pl | as0 | 187 145 267
B {]2.50 gnlzr 7 »3.r71’ I;ﬂ’ ywﬁ?-

| koo {250 208 |2k | 2.3
PERSTSTENCE P ||2.50 2,50 240 8,5 287
 IBpe8s | 2000 1486 800 |1.860
ey o spor & fm|leioo |20 rr joeex |2k
APROBLEM AND DETECT P [ 1258 2450 189 1,85 | 256
mcozz:szs“m CIBS B | Le67 1.86' 1.;6' {2000 | 2429

H = Chserver
P = Qlserver
B = Ohservey



CHAPTER V

CONCLUSICNS

Bosults of the Solence Tosbing

The problem solving situotion test 4s a challenging method
of instruction in scisnce becouse (1) the Experimental Class made
vignificont grovth in science knowledgey, ond (2) the Experimentol
Teon made more significant growth in science Imovledges

The proof of these Lxwo ototementa 1o found in a study of
the yesulis of the soieénce tests, Teble XTI containa the result
of the sclence test givon Lo the mpa,ﬁmemm Cless in Mey, 1957



RESULTS POR ELIIENTARY
FOR EYPERTMENTAL CLASS, GIVEN IN m, 1957

TABLE XX

BOTIICE TEST; FOR! A,

GRADE 6 HIGH, DATE TESTED S5-20-57

PARTS

1¢ Hagen o 2k 27 25 17 117
2+ Haymes o ok oy 25 17 117
;p:; Patorm 23 2h o7 oh 1 115
i« Prout 2% 21 27 22 18 111
5% Harkin oy 22 25 21 1 109
6, W1l 20 22 25 25 16 108
T« Schoad p2 22 R oh 15 108
8¢ Dowmer o 20 2 22 17 107
9¢ South 23 20 23 20 13 106
10, Merriman 25 19 2 oh 15 105
11y Doan 21 2 2 5 17 104
12, lMooro 21 20 25 5 15 103
13« Hurphy 19 20 26 23 15 1035
14:  Qlyborne 19 2 25 21 16 103
3154 Homilton 21 18 25 25 15 102
16, Demgsl 02 17 24 22 17 102
17+ Dooth 21 20 21 22 17 101
18, Alazonder 2 17 26 25 13 101
194 Taylor 21 20 25 23 14 101
204 Terrell 2 1’ 2 o 16 10
21 Williams 2z 18 @2 23 15 160
22, Gondry 23 19 21 20 16 99
23, luey 20 18 20 25 18 99
ohy  Thempson 19 18 22 2 13 96
25¢ Bayroenn 22 25 19 T 15 96
26 Jenen 919 23 16 15 92
27. Dison 1 7 2 19 13 91
28, TDoothe 2 19 22 5 13 90
29 Xerr 6 11 2 2 15 83
50. Gordon Ly A T I 15 15 80
Bls Morgen 21 17 16 315 80
50, Hebzger 1 15 14 18 13 7
534 linkous 12 15 18 13 11 69
5& 10

Vade




Teble XIT offers a comparison of the vesulis of the science
tests piven to the Ixperimental Class in Septembor, 1956, (See
Table I, page 15), end Moy, 1957, An avernre improvement of

almost, 13 pointes wno mades



TABLE XIX

RESULTS FOR COMPARISONS OF ELEMENTARY SCIENCE TESTS, FORM A,
GIVEN TO FXPERTHENTAL © f"s I SEPUIHDER, 1956, A FAY, 1957

RIP:L*S BAME  SEPTRMBER MAY PLUS MINUS
1, Trom 119 115 5
24 Haymas 105 T 12
3, Prout 105 111 6
Ly 11 102 108 6
Se Tapgen 100 117 17
€4 Lucy o7 2] 2
7+ Toylor o7 101 4
6, Maytin o6 109 13
e Alexander ol 101 7
3.9& South 9’{‘ 106 12
1le Murphy 93 103 10
%2 Hamiliom 9% 102 9
153. Yeryimen o3 105 12
1%, Booth 92 101 9
15 OClyborne 91 105 12
18s Contiry 21 99 8
17¢ Doan 89 104 15
184 Terrell 86 101 15
19+ lebzger 85 n 4 14
20, Scloaf 8h 108 2%
21, Hoore 3h 103 19
Zn ng‘t{m a3 90 7
25, Bongel 83 101 18
ohy  Thompoon 74 96 21
25, Dowmer b, 107 23
26, CGordon 72 80 8
7. Jones 7 91 20
28, Darrons 71 9% 5
29, Kery 70 85 13
32, Wlilenms 66 100 34
53+ Linkous 65 69 4

“rotal Plun = T A 12,88
fobnl Mimis = Eg . 3h) EEzS.OO

55 5l

68

200

£8 =

Average Inmprovement = 12, 280

£o Imp: ]



Table XIIT zives thoe veoult of Lho scionce tect given

to the Conmtrol Class in Moy, 1957

60



RESULTS FOR ELEMENTARY SCIEHCE TEST, FORI A,
GIVEN TO CONTROL CLASS TN MAY, 1957
GRADE 6 HIGH, DATE TESTED 5-21=57

TABLE XIIT

61

i » A PARTS '
FUFILTS NAE Tt omrowoov SOORE
1. Buford 2 o 23 oh 18 11%
24 Feiling 21 2 bl ol 17 107
%+ Shepherd o] 2 2k 2 g 103
te Williems 18 21 2 22 16 102
5 Gam 19 9 2% 25 18 102
6+ Derkeley 21 oc 2 23 15 102
T+ Spurs £0 19 25 o2 15 101
8+ Ritchle 22 0 25 20 16 100
94 Hancon 19 o 25 21 1% 99

104 Hicls 21 19 21 22 15 03
11y Hefford 22 2 20 oh 15 96
12, Clecton 22 20 o5 15 14 o6
13s Hotton 19 15 2k 20 16 o4
1hs Gerna 16 18 22 23 15 oh
15« Cravley 14 1 o 22 15 93
165 DBreedon 15 19 22 83 14 93
17+ Shinauit 16 18 24 21 12 o1
18: Mlins 13 16 o 8 16 87
19« Roberts 16 W o 20 15 86
20. Pollerd 18 18 20 13 18 85
21s Tuck 17 17 15 20 13 g2
20, Lendrun % 15 1 21 12 81
23, Oarrold 17 1 12 2 on 81
sy ewsome 16 B 168 21 11 80
25, Bareford 13 12 23 o1 1 8o
%G« Craven 5 12 19 16 13 75
27 Duffy O 12 15 19 1 16 74
23+ Robertson 8 15 16 15 16 70
29x lindsey 9 12 15 1 13 60
Duffy De 1c¢ 11 b 4




Table XIV recorda the results of the tcience tests given
to the Oomtrol Class in Septombors 1956, (Table VI, page 25), and

Yoy, 1057, The averapss improvemend wms 87 peinda,



TABLE XIV

RESULTS OF CQMPARISONS FOR ELEMENTARY SCIENCE TESTS, FORH A,
GIVEN TC COFROL CLASS IN SEDTITIR, 1986, AW IIAY, 1957

PUPLLYS LIAUE  BEPTEIBGR MAY PLUS HINUS
1, Buford 00 113 )
2y Gum 105 102 1
5s Yenoon 101 59 2
he Foiling 99 107 8
5, Oleoton 08 96 P
Ges Shepherd 96 105 7
Ts Hicls 94 98 4
8¢ Borlmley 92 102 10
£, Hepton a2 55 3
10, Craviey 53 93 5
11, Ritolie 88 ico 12
12, Willioms 83 16 1h
15, Sowrr 88 101 13
14, Barvey 87 vovod oy
15, Mefford 87 e 0
16; Shineult 86 o1 5
17+ CGarza 85 ol 9
18, Roborts 81 56 5
19, Breeden 81 9% 12
21, Yewncome 76 80 %
22. Tuck 3 g2 9
25s Bereford 72 &0 8
ok Arline 71 &7 16
25, Cravem 67 7 8
26+ Robortson é5 70 5
27» Dby O 65 74 o
20, Lindeey 5h 6o é
50s Pollard 55 5 52
31a Mumally 48 toved suny |
32s Duffy Da o I8 N A 1 —
Total Plus = 259 | e B H66
Total mnusﬁ“;;}_ 30) gzg.oso
. i r'} ) )
& 140
120
- 200
180
220
180

Average Improvement = 8,47 T 20 = 2/3



6h
Menmbeys of the Department of Rasearsch of the Rickmond Public
Schools made & test record of those resulis to ascertein whether the

improvement wano significant, Tho result wass ;
N K X ex* 4= L

Experimentel Class 34 12,9 438 8378 82,9 5,

Control Class %0 8,5 o544 3570 k8.9 .

This test indicates that the improvement mande in science
movledge by the Experimental Clams was not acoidental, but it
vas dus to the teashing rethods used.

Tahle XV states tls results on the sclence tests given in
September, 1955, and Way, 1957, for the Ixperimental Team end the
Oontrol Teams The amount of diffarenca in the scores of each 4is
noted and the avsrage improvement of oach teem is glvens

Henbars of the Research Departmont of {he Richmond Publie
Schools made & tost record of those resulis to note significant

growths The rasulits wove:
—_ 2 2. t
_ Vo X X EXT &
Control Tesm 5 4,8 24 190 18,7
The amount of improvement of the Exporimental Team over that
of the Control Team wes not due t6 chance but 4o the method of

tenohing used,



TABLE XV

A COIPARISON FOR RESULTS OF TRAM OF FIVE
IN THE EXPERIMENTAL OLASS AND COWTROL ULASS ON SUIENCE TEST
GIVEH IN SEPCRMBIR, 1956, AUD MAY, 1957
(SPECIAL SCIENCE TEBAS)

. Ixperimental Teem

Horr i 10 e et o Y " . ties¥, Popular Child .
Hagen ' ‘ Hugh Ty Qo
fvymes v . - -—A Hzgh Seore on 8eionco Teut
Kern ; 172ddle Scave I Qe
Torrell —rom wmtiddle Scoro on Scicnce Det

Scienco Saores

Septerber, 1956 Moy, 1957
92,"

Herrinan

= 1095 + 12
Hapen 100 117 + 17
Hogmes 1G5 117 + 1.2
- Hory o 83 + 13
Torrell &2 101 + 15
Average Improve-ent 13.8
, D Jortrol Teort . B
Cron) o) =mmmmemommmme o Mook Papz.ﬁar Child
Bufor dms . : , ' - Teh Ta G
Honsotiee- o s o — mgh .x:c«re on Solcnce Tect
Bareford: S wmeseee 2 01e Score Ia Qo
Co sy , ipiaw o -t momvrntre, 13 dd:la Scare on Scicnce Tect
- Seience Scores
Soptember, 195 Hay, 1957
crezﬂey &6 95 + 5
Buf'ord 109 113 + 4
Honson 101 99 - 2
Bareford 72 80 + 8
Garza 8 ok + 9

Average Improvement 4,8




Results of tho Social Reletion Teoting

The Experimental Claos prew more in socisl behavior than
the Comtrol Classs In proof of this stotement, the Russell Sore
Soclel Relotion Test is offereds”! The test took the forn of o
situation tests It wns developod with the intort of evaluating
the noture and quolity of two aspects of elomentory school children:
(1) cooparative group plenning and proceduras, and {2) cooperetive
group nction,

During the test, two obsorvers recorded olass behavior.

This data woo transferred to mmerionl scoren which rank the class
in the two oreas mentioned.

Pables XVI end XVII chow the result of the Planning Stags of
the Russoll Scre Socisl Reletion Teot for both the Experimental Class
and the Oontrol Olass in September, 1956, and Moy, 1957s

The Experimertal Cless improved more than the Cormtrol Closs
in 1ts ability to plan togother,

o 3113&:*&, By Daurin, Russell Sape Seeinsl Rolation Test, Ede
ucationsl Testing Bervice, (Princeton, New Jorsey: December, 1955).

€6
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Tebles XVILI and XIX give the record of the result of
the Russoll Seme Socinl Relation Zect in Operntion Stoge for
both the Experimental Olass and the Contrel Class in September,
1955, ond Hay, 1957, The Ewperimental Claso made improvemomt,
aﬁﬁ the Control Uléés did not improve, bul went baclemrde



TABLE XVI 68

RESULTS FOR RUSSELL SAGE SOCTAL RELATION TEST IN PLANNING
GIVEN TO BOTH THE EXPERLMENTAL OLASS AND CONTROL CLASS
IN SEPTEMBER, 1956, AND MAY, 1957

Seoring Profile Shect--Planning Stoge--Crado 6
Exomineresl, Obsorverse=2; Problomge=3,

(September, 1956) | (tay, 1957)
EXPERTMENTAL » CONTROL  I__Involvoment EXPERTENTAL « CONTROL
Verbol 1 = Hone Yorbal
245 18 2 = Little 3.kt 2,0
Non=Verbsl = Holf Ton=Verbal
4,0 345 = Most ' 4,2 345
5 = All

Il Communicution

1 = No Contribution
. Divectlon = = 2 = To Examiner Direction
50 3.0 3 = To Neor Neighbor 4.0 4,0
' .4 = To Each Other
5 = To Eoch Other & Ewaminer

; IT Outcomes = Statoment cg‘ Plon

"1 = A11 at Onee
: 2 = Unorpgenized :
L0 b7 %5 = Leader Only 540 4.3
: = Organized CGroups ’
5 = Leader-Groupa or
-Oonstruction Group

TOTAL TOTAL
1543 1340 . 1646 1548
AVERACE . _ AVERAGE
Se3 543 o by 1%
Examiner Bebavior: Experimental Control
Prods _ 420 _ 202

Disoipiine 000 000




TABLE XVIX

~ DETAILS OF SU:ZIARY ON RUSSELL SAGE SOCIAL RELATION PEST
IN FLANNING GIVEN TO BOTH EXPERIMENTAL OLASS AND CONTROL CLASS
Il SEPTHIBER, 1956, AD MAY, 1957

EXPERTMENTAL OONTROL
— ‘Soptopber ‘ —————
25 1.8
he0 3.5
540 e
bo | 7
BV IB05 s msmssmseme. TOLEL st . 459_1-_
Se3 sresrimimemssnmen  AVOTLOCO = - 55
7o 2.0
4,2 -y
b0 o L A
LTI0 4G womsmmrmaserseracs [0 casosmretese oresen ,_;ﬁ_
4G sesminsasimessanseon TONTOVEIOTE sevevsmsn - #42
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RESULTS FOR RUSSELYL SAGE SOCIAL RELATION TRST IN OPERATION STAGE
GIVEN TO BOTH EXPERIMENTAL CLASS AND CONTROL CLASS
IN SEPTEMBER, 1956, AND MAY, 1957

— HoTe—1, Oboorvors—esd. Oradeech, Problembew> )
(September, 1956 ) - (Mey, 1957)

EXPERIMENTAL - CONTROL I _ Involvement EXPERIMENTAL -~ CORTRCL

(Builders)
1 = Teacher Reprimand
2 = Whining, Complaining
4,6 445 3 = Rough & Boisterous 4,8 M5
4 = Tense & Excited
5 = Quiet & Intent

(Non=Builders) -
-1 = Impeding (Heckling)
2 = Noisy (Not~Fooused).
BeT 4,32 3 = Quiet, Socializing 4,0 345
4 = Ocecasional Attention
5 = Fooused, Attentive

11 Efficiency in Following Plen
1 = Lot Followed
2 = o
5.“0 1&8 ‘ Z = Vodifded ' ’ 4.9 5.#
-4 .

5 = Pollowad
111 Success

35 4,0 o . 31 b3
14,6 1746 memomee Total 17.4 15,7
57 byl wmewmew Average o 4ok 34,9
‘ Experinentnl “Oomtrol E&point ey
Time 5 9 8 6 5 ? 120:‘91- iwﬁn-m- » )é

to Tmu—




TABLE XIX
DETAILS OF SUMMARY Cif RUSSELL SAGE SOCTIAL RELATION TEST

I OPERATION STAGE GIvVEN TO BOTH EXPERLIINTTAL CLASS AND
CONTROL CLASS IN SEPTEMBER, 1956, AND MAY, 1957

ORI

Savtember
Exporimental Control
5,6 | L5
BT 43
3,0 zzis
A S SR
"'1'2%’ e W R e
5,7 - i Average L4
| Hay
If;ﬁg [;'5
4o e
) 3.4
IE:;.} o e o o Total - 1547
o1t - ‘ w e ANPEY 0L m— 3,0
Improvement
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Results of Cbservor Rabing of
Teunm Behavior Traitg

Tha beharior traits for the Drperimantal Team of five
were noosured, Thore ywos much sim.lari'tff of observer rating |
and the dogree of growth was noteéd. Tables XX and XXI show
this srouth,
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TABLE XX

RESULTS FOR THE St OF THE SCORES
, OF THE FIRST THREE SITUATION TESTS AND
' PHE LAST THREE SITUATION TESTS MADE BY OBSERVERS
- {TOTAL SOORES AND OBSERVATIONS)

TRATTS SEA lcmnmum mrmyEe? | purL | PReDA
- » A §18/8 17/6 16/8 /5 | 16/8
CURIOSITY | Jeorn  |2o/1 (e |2/ | o5/
e e A 1878 11376 1108 | 35 | 10/8
TRENTITE TACTIATON o Jusr | & i (A | i
amir e |18 J2378 |11286 | a8 {105 | 138
VATUAL DEASRITY s hiofr | a7 |ia/r |67 | 15
TG, ARTLTTY ahisss [is | e 5/5 | 12/8
v e g 2k |18 | weh 1'3/;, 27
s l11/8 56 10/8 15 | w8
Pgmsm“’n s e Jwsn Y | A | wm
mem 20 SPOT A A §13/8 8/6 o/8 3/5 8/8
PROBLE AND DETEODT , |
- | INCONSTSTENOIES B 116/7 18/7 w7 16/7 | 18/7

A = Sum of first three tomm problem scores,
B o Sum of last three tean problem scoress
mearator = Sum of Scoredns
Denomdinntor = Iumber of times scored by obaoerver,



THE LAST THREE SITUATION TESTS SHOWING DEGREE OF IMPROVENENT

- TABLE XXX

RESULTS FOR THE AVERAGES TRCZ{ OBSERVERS
OF THE SCORES OF THE FIRST THREE SITUATION TESTS AND

(TRAIT AVERAGES FROM OBSERVERS)

74

HARRIETT

JEHCOUSISTECIES

D405%

2,00%

2.29*

TRAITS JEAN PHIL . FREIDA
- Aflzeos | 2.83 5,00 120 | 2.00
CWIOSITY B ,1:11!"‘ 2,86% | 5,43+ 5e20% | 3456%
ehrrve Tocrmeror WA N2 | 183 | 125 | o [ves
OREATIVE DUGINATION llgl1,57 | 1.k | 2.0 157 |20k

e Afli,65 | 1,85 | 1.00 | 2,00 {1.63
VANUAL DERTSRITY  Halias | 17t | owme | 2,000 |2,k
e e ARG ] 2000 |vo0 | 1w00  [1e50

Mﬁﬁm ABILI?Y‘ B|l3 .11}* 2‘25*,. P,20% RS 3,71%

Alltsr | &7 | 1 | o |0
PERS1STEIOE Bi2e70% | 2.23% | 2.71* | 2,712 |2,71%
ABTLITY TO SPOT A |JA[[%¢63 | 1,35 | 1.13 W60 1,00
PROBLEM AND DETECT |

B 2,51

2.57%

* Noten improvement in tradts

A = September, 1956

B = May, 1957
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Summary end Reécommendationsg

There are many msthodo for teaching olementnry sciences - Tha
uge of the situation fest an o method in problem solving in sclence is
ong of them, The value of this method is proved by the growth ox-
hibited by the Dxpevrimentel Clacs used for +ide otudys

Growth was nade -in gcienco Imowladee, shovm by the result of the
Elementory Seience Teot, Foyrm A¢ This prowth wes significant, chowm
by the result of the t-test, The test proved that the solence facto
learned by the Deperimantal Class were not scoidental but due to the
tenching methods used, The Dxpevimental Clans made en average pain
of b81 points over the Control Class,

The Euporimental Class grew more in aocinl relations thah the
Control Olass., The Russsll Spoe Socind Reletion Tent showed the
prowth made in hoth planming é.n& operating by the Dxperimental Class
40 be granter than that nade by the Control Clase.

Eogential nclence tradts wern marked by degrees of mrovement,
shown by the observer fating for the Experimt;n"bal Teumﬂ ing curiosity,
oreative imaginotion, manuel dexterity, plamming ebility, persistence,
and the ahility to spot o problem and detect inconsistencles. The
shseyvern shoved muh similarity of rating for each individual in
each trail, .

The Experimental Olass prew in emotional stability and poise.
This method doveloped qualities of lecdorship ih meny children and
allowed ench cild & chance £6 find o ploce for himaelf that offersd
him approvel end a fesling of belongings The capabilities of the
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Zifted children wore stimulated and useds This mothod is most efe
factive for the hirhest use of the talents of gifted children.

The situation test requires careful tescher plemnings Collect
the correct mumber ond mmount of meterial needed, Bolve the prodlem
’b‘afara ellowing the team and class %o 4rys Be thoroughly familior
with it¢ Be preparad 4o handle }origl‘nal 1dens Prom the tesm and
¢lass, Keep & time limit for planming done by teen and clasa to o
reasonable amourte Stop the teom when the Iimit of its resources
has been used,

The siftuntion 'taat requires oareful tensherwcless planning,
Allfm enough spoce f‘or the aoti vits en desiveds Arremge a balunce in
the typé of activity in one c?.aae nengione-much moverent and littlo
movement « Plon & pmem for evaryonw

| | The aittmtion {zest requiran enroful evolvation ef the worl
duma by the torn end closs, This evaluation should be mede on the
eritaria. set by group plenning,

The situetion test hes proven so suocessful in this study that
it is the hope of the suthor that further studies will be made, The
uéé of ﬁare@ oy four experimental clesses and an equnl mmber of
controls with similar results would enhance the value of this study
aﬁa ﬁﬁ?&har verify the conclusions now reached.

. Thioc method of teaching offers possibilities for successful use
in the field of abciaz studies as well as seience, It gives evidence
of being succesaful for use in both Junior end Semior High Scheol, The
author would 1ike to sce this nethod explored in reluted arees end in
different agé jevels above the sixth grade,
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This book gregsents b@m&msen for efficient loarning which
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(February, 1957) ppe 78-80s o
A rosung of practioss used in elementery schools visited

by this aubhor and rocowntod,

Read, Jolm Re 'A NoneVorbul Test of tlie Ability to Use tho Beiemtifio
!&eﬁhgg & s Pattern for Thinking," Sclence Educstion, Vol. 33,
Frs O« .
This papar describes o test uhich may beé used for measuring
the possesoion of sclentific method of thinking talort,

Schneidoy, Hermune "What Omn Science Do?" Selonce Notos from
Curriculun Service, Vol, 13, Hos 1« Hew Yorks Scott, Fores-
mon and Oompany, Wintey, 1954, pps 1=3. :

This article discusses vhy elementary science teaching in
a0 necesasary to effective living today. :

Shene, Farold G. "Children's Interests,™ NEA Journol, Vol. 46
{April, 1957) ppe 257-239s | o
Wilization of ohild interest is disoussed by thic auphor.

fwarm, Bryon Fs #Science Provisions for the Rapid Learner,” 'tne
Seience Teocher, Vols 42 (Septembor, 1953) pps 182-186,

Thurber, Welter A« Elemoptary Sclerice and Hental Heslthe Now Yorkd
Allyn end Bacony InGey 1990. = | .
This booklet disousses possible ways elementary science con
oid mentel health, end demonotrates how beneficiel clmnges come
in ohildren themselvess
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Shackolford, Prederick I, (ods) Zaxth and Syt Tho Sclence Mogazine
f_g_x;_ Boys end Girls. Pasadena, GColifornias Outdoor Publiching
UQGM, 5&
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Selentific Anoricans Gnientifio Americen, Incey Now Yorks
Tach year the December issue of thic magezino gives reviews
pf Wt appsey 1o be the significant sclence books for chlldren
Ll heve baon published during the year,

G. UNPUBLISHED MATERIAL
Division of Instruction, Richmornd Public Schools, Elomentory Tgnc ro¥
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Division of Instruction, mmmond Pziblia Schools, memontarz mience
Bullstin, Spring, 1957. ' . |

Boger; Dr, Jack.(eds) Tents and Heasmremggs, Departuent of In-
atruction, Regenrch h Divicion, Richwond Public Schools, 1951,
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