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CHAPTER I
TH® PROZBLMM AND DERFINITICONS O THRNI USK

The sclence orocram of the public schools in our nation
has certalin dynamic and evolving characteristics. This
nrorram cannot heln bein~ affected by the chanrsring student
nopulation and the socliety from which these students come,
Chan~es 1In thinkine conecernine the rrowth and devel opment
of secondarv school youth as well as new insight into the
nature of the bacsliec learninz vrocess prompts constant
reexarinrntion of the school science vprosram, Often this
reexamination brinrs chanres, chanres deseribed by Johnsonl

in siich terms as:

« o« . exnansion of secience at elementary levels,
meneral science and hea=lth science at junior high
school levels, science within core courses, reneral
hiolory at the lower sen’or hich school lcvels, and
varlous sttemnts to —eneralize the nhvsicel sclences
at the unper senior high school levels,

"Windines from s Common Learnin-s Course Invelving
Setence," "Meetling Sto-dents'! N-~eds," and "kxperlences in
Pro~ram Meodificatlions in 3rlence" are *twnical tonlcs beline

discunsed whenever science teach=rs convene to discuss

nrofcssional rroblems, These particular titles were included

IPmiiip 6. Johnson, "Sore Nevelooments in Science
Teaching and "eosting,”" School Science and D athematics,
©0:133, Vareh, 1070

/e




in the prorram of the 1950 meeting of the Psycholo~y and
Kdnecation section of the Illinois State Academy of Scilence,
In som« schools, particularly iIn Illinols, the ninth
7rade reneral sclence conurse is belne renlaced by a
"Freshman Problems™ course., This chanme follows the

j1degment of teachers and admlinistrators,
I. T PRORLENM

Statement of the n»oblem, It is tre »nurnose of this

study to examine relationshins, 1f they exizt, between
the possession of science Information by ninth grade
students and certsin pre-ninth rrade school and out-of-
school factors,

An attempt is made to 1dentify any relationships
"etween the nossession and sacqgnuisition of science infor-
mation an” varistions in home backeround, varistions in
terms of rural, villare, or citv enviromment as well as
variatlions in the cener~1 socisl and economic conditions
nrevailine within the students' homcs.

The relationshlp between differences tn sex and the
nozsesslion and acanisition of science information is examlined,

An a2ttempt 1s made to evaluate the relationshipo be-
tween membeorshlip in - Clubs and Scouts and the possession

and acqisition of scicnce information.



Whether or not those students who report markedly
areater interest in readinm science books and books about
science tend to nossess and acqguire more sclilence infor-
mation than those who report 1little such 1interest is
another rclationshiv explored in this study.

The relatlonship between the amount of school science
instruction vorior to the ninth grade and the nossession
and acguisition of science Iinformation 1s examlned,

This study was desiesned to consider the amo:nt of
sclence Information nossessed by students uron entering
the ninth arade qénerql sclence course as well as the amount
acquired during the course., Thls design was implemented
by riving a8 ~eneral sclence test to eroups of students
as they entered the ninth ecrade and then rcpeating with
a different form of the same test at the cnd of the nlnth
*rade. The dlifference between final and initial test
scores thus nrovides an estimate of the science information

mained throurh the ninth grade,

Limitations of the problem. This study willl be limited
to the conslderation of the factors listed above., The
anthor ié aware that other investi~rators micht hove chosen
other factors and have besn e3°2llv ressonanle in ssnectine

them of affzcting the possession and scgy:isition of science

information by ninth c~rade st:udents,



The measuring instrument used in this study imvoses
a second limitastion., Only that science informstion which
enables or 2ids a student to resnond successTully to the
ftems on the Rrad feneral Science Test? will be included in
this investiratlion. Th- author concedes that many of
the objectives and sccomplishments clalmed by reneral
science teschers wonld require other means of 1d9ntifi-‘
cation and measurement,

Althourh the Read Test is descrlbed in rreater detall
nnder that portlon of this thesis entitled "vaterials
Jsed and Trouns Stidied," it ray be noted here that this
test 1s comnosed of seventy-five multivle choice items,
The pattern underlyine the desizn of the items 1is swch
that s student's correct resnonse hin-es on his ability
to recall and anply informatlon such as 1is customarily
dcveloped iIn general sclence textbooks and discussed in
sclence classes,

The Read Test becomes o rticulsrly svited in scesveral
ways to n atudy of the type renorted in this thesis. The
predominant pattern underlyinc the students' resnonses
is sufficiently clear-cut to 2id in the interpretation

of reswlts obtainesd from it. Resardless of what other

<John G, Read, The Rcad Gencral Scence Test, (New
York: World Book Co., 1:'50),
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exp-riences a teachsr may choose to inclzxde in his ccurse,
thts test ~ives g9 reliacls ans velid measure of the achieve-
ment o0f nls students in resnect to thelr atllity to handle

the information customarily included iIn the more widely

)

sccevnted ~7e2nz=ral sciesnce textbooks,

ct
’-J.

Sufficlent ststistical =nalysls of the rrobable

verformance of each lter accompanied the cowposition of
this test to cnable its author to assemble the complete
test in such a way thet it would have a high dezree of
internsl consistency gnd a minimum number of items with
low discriminetory rower, OFf the fortv-ive minutes
devoted to the rarkine of this test by the student, a
minimum armount of time 1s srent answerincs items which

fe’ll to separate those who possess science Information

from those who dec not.

The 1nortence of the »n»cblem, No sincle course in

the total science »nrorram of many school systems 1is sas
nniverselly rejiaired as the ceneral science course offered
~ither durine the ei~hth or ninth crade., In rany schools,
due to the opportunity for students to elect their second
sclence course, the ~cneral science coiu~se vrovides the only
common sclence experlence tc be shared by 211 of the students
who may enrol 1n the school. In a few cases tnis course 1is

the only contact with scierce instrict‘ecn which the zdministrator



of the school insures each student wlll experience prior
to rradustion. It 1is increasinely becomine the only
formal contect of many students with instruction in the
nhysical and earth sciences., These observations stem from
the common knowledce of neople directly connected with the
rahlic school sclence vnrocram, Certain data, howesver, may
he eited tc sunnort these observations. In the "Tmited

States 07 flice of Eduacation study which was renorted by

Jonnson® in 1050, darine the school vesr 1947-48, ". . .

66.2 percent of the ninth-erade nupills were enrolled in

ceneral seiﬂmce."}“l

This same renort indicated that ". . .
d1mine the first term of 16h7-43, a nmber egual to 7h.¢

percent of the tenth-+rade pupils were enrolled in biolory,"”

Referrin~r to the sarme school year, Johnson renorts further:

Since the chemistry nimils came almost equally
from the ecleventh and twelfth rrades, it i3 of some
sienificance to indicate that about one-fifth of the
ninils enrolled n theze rrades renrescnted the
number enrolled in chemistry. . . . The number of
nimils enrolled in nhysics reprcecsents about 13,3
vercent of the 8umber of pupils Iin the eleventh and
twelfth rrades,

tjPhilip 5. Johnson, "The Teanhins of Science in Public
Hioh Schools," "'nited Sta*es 0°fice of ikducation Bulletin,
0:1-18, 1950,

oc, clt.

F)Ibid.’ 'D‘O. 1(;—],30



Data supplied by the reglistrar of one of the univer-
sities™ loceted in the srea in wnich this study was con-
duected indicete that 36 per cent of the students entering
the mniversity had taken the ninth grade gseneral science
co'rse with or without other sciences and for 11 per cent
of the students 1t was the only science couvrse 1incl.ided
In their hiesh school ovrogram, Seventy-fTive per cent of
these students had bilolory couirses, 112 per cent chemistry
conrses, end 26 vner cent had had conrrses in physics. It
-1s conceded thst this collere-enterine croun cannot be
conzidered a sammle that woi1ld be entirely repres: ntative
of the stndents araduatineg from the hish schools 1n the sarea.

Another factor sgffectins the 1mmortance of this stndy
is the nosition the ninth rrade senseral selience course
occinles in the total school sclence prosram of boys and
cirls. Through hls experiences d rinag esrlier yesrs of
teachine the zeneral science couse and !=ter wnile working
with the svecialized science co'irses at both the high
school and collcece l1evels, the athor has come to look
nmpon thls course as ocecumying a stratesric rosition in the
total science orosrem. The extreme intervretation of this
nosition might be that the students are so im ressionsable
at the junior hish school are ss tec alleow thelr whole 1ife

Iinterest in and sattitude towesrd the totasl science enteronrise

#*I111inolis State Normal ™iversity
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to be influenced by enrollment In the cenera’ scilence course,
Expressed in operational terms, the importance of
this study hinrFes on determinins whether or not the content
and level of the experiences offered the students in the
ninth 7rede ceneral sclence cnurse should be gdjusted
acrordine to the extent to w':ich these students have
varticinated In other exneriences onrior to heinr enrolled
in the course,
The agnthor helleves that ea2ch school and each teacher
rishtfally reta'ns the responsibility of intervreting what
exneriences shall bhe most meanin~ful *to cach rouncster

nnder mildances, Tle stnwivy

~de

ntcnds werely te nrovice
evidence of a sort which oucht to 2ld school administrative
officers and classroom teachers in formul-=tinr these inter-
nretative decisions.

Livino 25 we do In a2 worlé in wfch the impaect cof
sclience on even our most insignificent exnerience 1s becor-
ine strikinely evicent, the anthor ceems it unnecesssry
to do more than cite the ilrcereasineg resvonsibility o° all
scrools to ald theif students In undaerstandine the realwr
o sclerce and anpreciatine the Mnetionine o~ the whole

science enter~rise.
If. DTN IONDS OF 9.t 0 TISED

Few of the terms used in thls stndy sre interded tc carry



meaninos other than ordinsarily ascrilted to them

nsSeTe,

It max

these terms and,

atatiatic~l funections

e well,

in edfition,

in 1sual

thoush, to rnrovide deflnitions of

revicw the megnines of the

uged in the gnalvsis o7 the dats.

Terms vpeculliarly used in this study.

1. Students from the "best" homs back-roimds., This terr
1s m1sed In connection with the socisal -econormic home condi-
tions of the students. hen so spplied it refers to the
enprexirately 10 ver cent of thelr stufents whon the tenchers
1d?ntiﬁled as comins from "the xind of iome that wcula
~ive the student the best chence to =zegrire seience infor-

1

-

?
st ton,

-

Stidents from

the "poorest" home tackerounds.

Thils term 1is
home conditions
meanine

3, Students with

renllied
rcmiers

Student

fad

Jie s with

used In connecticn with the
of tre students

to those deacribed in

on the perscnnl

of the ;-7 Clubs

soclisgl -econorice

21 so but with oovosing

1" srove,

).-"7 Club experience. 3Students who

Eion fform

irforma that they had been

for =t least one yesr,

hisch "nterest in readins~ science beooks.

2taidents

who indiecatad that

they had re-sd more than four

hooks n2bout science durine the pest two or three vears,

vy

De

Students with

low interest ir readin~ science books.

Students who

science books during the vast two or

indicated that they had

read less tran two

three vears,
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6. Students with rursael, villare, city, or rlxed home

tbnckepr unds. Students who Indicated that they had srnent

the 123t five vesrs 1In th. 1dentified cstecory. If the
1as3t "ive yeers had been divided between two or rcre
czterories the students so indlcatine were identified ss
corins from a mixed hom. bsacksrcund,

7¢ Students with Scout exnerience, Students wro indica-

ted thst they had been members of either the Boy or irl
Scouts for at lesst one ye-r,

3. Total number of science classes ver week throurh

the 6th, 7th, and Jth grades., This r=sther swkwsrd e~ nression

rey e internreted from the followinec exarrnle. If s student
reoorted th~ot re had science clarsses three days o week
Ehronsn the sixth srede, none throurh the seventh, and
science nlasses five davs a week throurh the elshth rrade

he wo:iilc be i1dentifled as nevine head s total o elent

selcnee clesses ner weck thr-u~h the 6th, 7th, and Sth srades,

A

1

cview of the terms used in the statistical snalysls

of th> dsta. The symtols 1In the vperentrneses =re used for

sbbreviastions.

l. Attenustion. '"he reduction of the corr-clsticn

tetween two tests asscocisted with the unrelisbility of the
tests.

2e Rlserial Coef“ictcent of Correlstion, The c~orrel g-

tion retween two variables one o° which, f2r calenl~tion
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narnoses, has been reruced to two cetecories, (rwi)

3, Riserisl Coefficlent of Correlstion from Widesnread

rases, The correlation btetweecn two vsrisbles one of which,
for calculation ournoses, hes been rediiced tc twe crterories
and only the extreme mecazurcrments in these two caterories
are considered. (rpiw)

ho. Centile. A value on g scale below which the svecl-
fied number of ceses may be exvected tc fall.

e Coefflicient of Allenation., An estimate of tre

nronortion of chance revwalrineg in srnv nredliction hesed on

a coefflicient of correlst on.

5. Coefficient of Correletion., A guartitatlve expres-

esicn of tnhe tendency of one factor to vary concurrently

with varistions iIn a related facter. (r)

7, Coefficient of Determination, The proportion of

the total varfance in the distrib®ition of one variable

that mey be attributsble to 2 second factor that 1s correlated
with 1it,

3, Coefficient of Mul*iple Correlation.,. The dceree of

correlation between a devendent vsrisble and two or more
other varlables acting simulteneonsly. (R)

9. Correclation Ratlio. An estimnte of the decree of

correlation between two varisbles which ~av neot be linearly

related. (Etg)
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17 Exnlatned Yarlance. The value of the square «f the

deviation from thelr own meen of the estimeted valwues of
a verieble obt-'ned by the use of e correlated variable,
11. Yean. M™he rrithrmetical avenesrce, ()

12, Medign. The nolnt on 2 scale of a distribution of

¢]

scores ahove which are exactly one half of the scores, (Xed)

135, Normal Distribution. A dist=ibution of mes-urements

vrnich, when nlotterd, will form s curve theot can be described

by tre equation:

11, Pearson Precfdnct-Moment Co-:fflcient of Correlastion.,

An estimate of the degcree of correlstion between twoe
variakles, This method@ o0f c2lenlation 1s hesed on the
deviations of the sreores in the +twe Ai~tritutions from
their resnective meens, (r)

1% Ran~e, A rcush estimate of the varistion within
a crocun., This 15 bszed on the “1fference between the
Wi hest 2nd lowest srcores,

16, Rerression Ccefficient, A conztent value that when

ndded tc the mean of a set of vrediztac values of a denendent
varisble will yileld a sum eamal tc th=2 mean cf & correl-~ted

independent variasble. (b,,)

17, Rerression Tguastion. An estimatins ecustion besed
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or the correlation between two variables and which describes
the functional reletlonship tetween the two variables,

13, Semi-interquertile Ranre. One helf of the ran-e

of the middle one half of tne scoren, (.)

1¢, Stendard I'evi<stion., The square root of the mesan of

the squared devietions of meassurements from their mean., (3D)

2N, Stendard rrror. Ar estimate of the descree of

nmozab'lity that an cbserved measurement is epplicable to
the totsel popwlation.

2le Ztencderd _rrcr of Estimste, The scuare root of the

< an sqQuared daviations of estimated valaies from thelir

+trie values,

22e Standard Score, The deviation between =2 rsw score

=

and the mean of the totsl distribution divided by the
stendard deviation of the distribution, (2z)

23. itatistical Sionificance., An arbitrarily asrrived

at understanding of the desree of assursance that must be
mainteined resarding the probability that an observed value
will not devigte from the true value within the totsal

nooul etion, In this study 1t will be renerally understcod
that a guantity will be Judred sienificant or insienificant
according to the "t-ratio" techninue.

2lte Tetrachoric Correlation. The correlstion between

two varisbles both of which for caleulation rurnoses have

been rednuced to two cate~ories, (rieqt)
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25, T-rastio. The ratio between a gquentity and 1its
standerd error. (t)

26, T-Spqre. Any raw score converted to the value it
would have 1f 1t occunied g similar rank in a distribution
with a mean of 50 and a standsrd devietion ~f 10,

27 'Ilneryrnlained Varlance, The differcnce btetween the

total variance and the exnlailned variance,

23, Variance., The mean squere of the deviations of the

me esurements of a varliable from theilr mean,
T I, OROAYNIZATION OB mU- RITATNDI R OF Trhie TTiL,STS

There sre four chanters remaining in this thesis,
Chapter II presents a review of the literature relatec
to the snbject matter of this thesis, The review 1s organized
in sections rourhly comparasble to the pheses of this totesl
studv,

Chapter 111 ineclundes a description of the test and
versonal information form used to ~ather the data for this
study., The charescteristics of the esroups of students
from whom these dats were rathered are discussed in this
rhapter slons with the nractices used in the collection
and orrenization of the dsta,

Chapter IV, the major sectlion of the thesis, presents
the dasta of the stucdy and brief ouides to their interore-

tation., PPezically, the study 1s focused on the identification
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of concomltqnce7 of fsctors sand the determination of estil-
rm:tes of the de~-ree of this concomitance., If two grours,
the members of which differ In some respect to some factor,
»]1 20 show statistlcslly sirnificent differences in mean
scores on the Read Test, this 1s used as evidence of
roncomitence between that fsasctor 1In which the two ercuns
differ anc¢ the atlllity to rescond to the items on the Resd
Test.

Decrees of correlagtion sre iIntervreted as decrees of
concomitance,

In anti~ipation of this thesis bein~ read by resders
with varylng degrees of exverience with s:ch deta, scores
ere reprcrted betnh In terms of rew sccocres gnd stendard
cdevliations and in terms of deviation score anlts, (ains
sre also reported, where applicstle, 1In meagn differences
between Incdividnal T-scores snd In terms of per cent of
~ain vossible, The suthor identifies any instences where
inverpretations bssed on rsw scores wo'ld be misleacding
due to differences between the standard deviastions of the
croups heinge compared, |

Section I of Cravoter IV rernorts the dsta obtzined from

rroups cdiffering In resvect to being tausht or not being

"Florence I.., f-odenourh, Mecntasl “eztins, Its Fistory,
Princirvles, and A-rlicstions, (New Yorx: Rine-art and Cc.,
129}, pr. 251-293.
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tanrht renersl science in the ninth srede,

Section ITI considers the data obtsined from groups
differing in 1Intelligence.,

Section II1 considers the differences assoclated wilth
differences 1n sex.

Section IV revorts the data obta‘ned from groups
Aiffering 1n re-nect to membershlip 1n Scout organizstions
and li-H Clubs. These data nrovide s typicsl 1llustrstion
of the problems Involved in sttemopting to parcel out the
evclusive decree of concormitance between two factors sacting
sirmultaencously with seversel others,

Section V cltes the data rsathered in an attempt to
estimate the relationship between students' degrees of
Interest in readlne sclence books and thelr nossession
of science Information,

Section VI r»enorts the datse drawn from groups differ-
Ing in respect to certaln home backeground factors.

Section YITI, the finsl section of this chapter, revorts
the differences =associated with varyilng smounts of Instruc-
tion in science throuch the sixth, seventh, and ei~hth c¢rades,

The deta of thi~ stnudy =are surmrmarized, section by
section, In Chapter V, This chapter 2also includes those
renerslizations w-ich, 1n the mind of the suthor, may te
r~liably extended from the datas of the stnudy,

As this study orccecded toward cornletion, certaln
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questions asrose which were beyond the immedlate scope of
this investiration, These gquestions, discussed in Chapter

VI, may well indicate toplcs for future studies,



CHAPLTER II

PreVIOUS nbklbanCh hiLAYELD 1O T B STULY

ihe reports of investigations already completed whkich
involve the questions explored in this study will be referred
to under the following headings:

l. Effect of previous instruction in science upon
achlevement in subsequent sclence courses.

2., Correlations veuvween achievement in science and
intelligence.

Ze Liiierences in achievement associated with membership
in science clubs, 4-H Clubs, and Scouts.

4. Differences 1n achlevement associated with the
soclal=-economlc backgrounds ot stucdents.

In order to zaln additional pers,.ective of the whole
procvlem of the significance o1 the ninth grade general
science course in the school program, brief reference will
be made to oti.er but less closel:: related studies. <Lhese
studlies 1lnvolve such guestions as the de;ree of retention
of the iniormation tausht in the nintl. grade general science
ccurse, the deygree of duplication oi cecntent in series of

general sclence textbtooks and between general sclence and

the sgyecialized sclence courses, and citterences in
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achievement 1n seneral science associsted with the differ-
ences in the de~ree of interest displaved by students in
the course,

Effect of previous instruction in ~enersl science vpon

the achizsvement of students In subseguent enersl science
1

courses, Cramer- nged the Pnch-Ponener "Teneral Sclence Test

to ~ath-r data on two rrcups of students In the hich schools
of Kansnas City, VMissour! durine 192)h-25, The two ~roups
had the sare median T2, The psrouvp W iech was taiwht ~eneral
science throuch the ninth ~rade scored 12,1 nvoints ht~her
(mredian) on ¥Forn B of the test riven in the spring than
on Torm & ~ilven 1n the beginnineg of the school vear. The
second rronp to which no rcneral sclence was taucht scored
1.3 voints hi~her on orm B than on Worm A., There were
115 items on this test,

In connection with the standardization of his General

Sclene~ Test and Scales, Dvorak3 exnlored the differcnces

hetween the scores of stuidents with different smounts of

fhy

. F. Crarer, "A Study of Some Achievements of
Punils in the Special 3clevces," 3clence ldiuecation, 1lL:575-
17, March, 19120,

2@1183 M. Priech and Yerkert M, Tenenos, Ruch-Ponenoe

G-neral Science Test, (Ncw Yerk: World Bock Co., 1922).

3pnenst AL Dvorak, "A Study of Aechicveront and Subject
“atter in Teneral Scilence," Seneral Saience .awrterly,
10:239-310, 367-3,6, Lh7-h7l, TRE-h 2, Hoverher, 1925
throuph Mgy, 1926,
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prior science instruction, His results ere symrarized in
Tahle I, The tctel srore nossitle on these tests was 300
and Dvorsk stestes thet a Alfference rtetween mediens of
more than 5.2 indicstes with nractical certalinty that the
diffrrence 1s not s rezull of crance distributicns in two
cseriec.

These date of L-orak's show thet there 1s a tendency
for stnudents to acgiire celence information throuch raturity
rs well as threurh formel instruction in sclence classes,
1s Interpretation 1s that:

e« « o the decided superiority of achievement on the
part of »n'mils who had not t=2:en Tencrel Sclence and
hgve reached the 12th ~rade, over the respective medians
of their 3th ~rades has at least two explanstions,
(1)Sclences other than Generol Sclesice taken by the
nunil heve accounted for this ~rowth, (2)Eliminetion
of the less conable punlils micht account for apparent
rrowth, The letter exnlanstion, however, is subject
to two criticisms--(2)The correlstion tetween scores end
time of dolneg the test, which "isuelly has s nositive
correlation with intellirence test scores, was practi-
cally zero, and (»)likewlse the correlestion between
chronolo:«r1cal 9 ‘e and scores was near zero, Both
these correl ations sow trhat the less cepable nunils

were 1n the gronvps takineg the test, at least in some
nurbers, !

In acddition tc the inferences which mev be drawn frorm
the deta of Dvorak alreadr cited, the followlinz of his
conclusions are mnerticnlarly sipgnificant:

Ae The annuel increasse in =zchilevement in General
Sclence due to tesching as measurecd by the Tenersl

W
“Ibid., pe. L7h.
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TAELE I

THE 50T4Y PERCERTILE SCCRL ESTATLIZVLL ACNG §053
CASES FOR DIILRENT S“RCPS ON LVOrAX'S
i -RAL SCIal7. To3T

With nrior instruct- Witheut Prior In-
ion In Tenersl struction in

menlroun . Sclence _______ feneral Selenss.
Ath rrade oirls 131 11k
9th prade cirls 159 126
17th erade girls 157 135
11th egrede egirls . 153 150
12th pgrade cirls 175 162
Ath erade boys 155 127
9th erade bovs 162 135
10th ersde boys 163 150
11th grade bovs 13 172
12th pgrade hovs 190 190

A AT P e . D A el - D o i o . ettt

(Adapted from Aurust A. Dvorak, Ibid., p. hH3.)
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Selence 3cale, is small, narmely .539 P.E, or 5.39
scele points. . . . 7. There 1s a wide varlaticon

o achlevement in Cenerel Sclence aron~ cifferent
schools.,. 2. The difference in test voints between
median s~ores of the S+h ~rade vurils whec have and who
have nct had General Science, 1s equal tc the ciffer-
ence between the median scores of the 9th grade ounils
who have not had Teneral Science, Thils incdlicstes that
3th rrade puoils »rofit aroroximately as much by
instruection in Seneral 3cl-nce as do th rrede nunils,
« ¢« o« 13, Perforr.snce on the T“eoneral Ilclence Scale
shows for each sex n deflnite, direct relationship to
the n'mtrer of sclence courses the runll has taken,

1h.. Any two of the five grades studied show conslider-
able overlanvin~ of achlevpment, even In the case of
3th snd 12th ~rade runils,”

A final conclusion reached by Dvorak 1s sirnificant.
The Neneral Selience test ~iven before the study of
a snbject, rave a recrrelation of .62 tetween test scores
and school marks for the first two guarters., Thils
wonld seem to Indicate that the zmount that nnolls
knew of a subject ktefore studyine 1t, is an imvortent
fartor in conditionin- tre gchieverment which they will
rececive in the snhjrct when they studg it, if school
mer<3 are anv meacure o gchievement,
7 . .
Miller condnected =2 study in which he desi-ned a test
of the free-resmon=e tvne orconized in three sections,
There were 1€7, 167, 2and 177 ttemsg in *h: three sections,

The 5179 ttems were “ocnsed on concrpts chosen s common

o ninth rrede cenergl s3clence ecoarses of ztwudvy, The test

5IFid., op. 539-30L0.

6Ihtd., pp. $33=-43L,

Tharl A. Filler, "Scirnce Concrnts fc iiired by Junior
Fieh S5chool Pimils Previous tc "nterine a Coorse in Tanersal
Sel rce, (unpublished Master's thesis, '“iveraity of Iowe,
Towa City, Iowa, 1931), 10L »rn,
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waes civen to elrchth corsde pipils a2t the close of the school
venar, These nunils were enrolled in 23 schools locsted in
23 communities and rad been taucht neo science throuch the
eirht elementory rredes, He obtained scores from S0l
nunils on sectlions one and two and 347 scovres on section
three,

Miller further conclnded that untrained students
were able to show familisrity with concevnts in the follow-
ine subject matter crouvs arranged in the order of hichest
to lowest 2bi1lity--(1)Food snd the Firan Body, (2)Water,
(3)Arimal Life, ():)Stsrs, Sun, Flanets, and “arth, (5)Hoat,
Comtustion, and ¥mel, (6)Vatter, (7)YWe=ther and Climeote,
(%)Plent Tife, (®)Morhines for Deines Work, (10)Metric System,
(11)Rarth!'s Atmosnhere, (12)Marnetism and "lectriclty,
(12)Rocksa and Soil, (1L)Liecht anéd its Relation to Plsnt Life,
end (15)Enerey,

Tre rankin~s method used by Miller to renort his findin-s
does not lend 1tself to corperison with relatec studies,
His data, therefor, were rewcrked toward determinlne the
ner cent o nossibla correct resronscsy recolved from each
of the fifteen prcurs of ltems In the three tests., These
values are presented in Tatle IT,

These deta show but slicht di:asreement with the rank
order e<tablliasred by Miller and, in addition, rrovide an

estimate of the guerntitative relationshivs ar-on~ the “e~rees
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TABLE IT

A PORTION O% MILLIKR'S DATA PuCALCITLATED TO SHCW PER CEMNT
O POSSIRLIE CORPLCT ANSWERS TO FLTREN GRO PSS
oF ITE S

s S — e e

% of pcssible Number of
firoup correct answers Rank items in croup
Food and the body 33.°2 1 32
Animgl 1l1ife 31.0 2 Lo
Water 25.1 3 31
eat, co~buastion, fuel 22.3 I 59
Stars, sun, nlanets, cte. 21.73 K 60
Wenther and climste 16,2 £ 26
Macrines for deinc work 15.3 7 18
Metric system 113.G 3 8
Metter 13,3 9 27
FEarth's stmosphere 13.1 10 L7
Plant 11ife 12.83 11 hl
"agnetisrm and electricity 11.% 12 39
L.icht 11.h 13 33
Rocks and soll 11.3 1h 30
Fnercy 6.6 15 21

L e — — — _——— ______— —— _——

|

H

(Adapted from Earl A. Miller, Ibid.. pp., h8-51.)
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to W' ich untrained bezinning nintl ~srade students may be
familier with ccncepts in the various branches of natural
science., It may be further noted thest the 113 items from
the general area of the life sciences sr-owed a ner cent
of pecssible correct resvonses of 25.D whereas the 163 items
from the earth science ares nvera ed 17,0 ver cent cocrrect
and the 233 prvsical sclence items sverared 16,2 per cent,

In 1931 Ashbaugh;3 ~ave the Powers General Scierce
”.‘est9 to 12 matched nsirs of students early in the ninth
~rade, The students in each valr were mateched for intelli-
~~nce but one student in each nair had a yvesr of science
in the Columtus, Ohlo city schools wnile in the ei~hth
rade with the other student “aving come from schools
o'tslide of Colwumbus in wnich no science had been tsasught
thrcurh the elshth ~rade. The Powers test consists of 100
items, The medlan score of the Cclaunbus students was 39.1,
Althovrsh this was 6 polnts hiecher then the redian score of
the out-of-Colwmbus students 1t was not a statistically
significant difference accordlnes to Ashbauch's interpre-

tat iono

/= Yot 3 w1 e
. J. Ashbenrh, ""eneral Secifence in the bi~hth Srade

or “ot," Sclcnce Education, 16:2h-23, Octoter, 1%31,

98. R. Powers, Powers Tenerel Sclence Test, (New York:

Pureau of Publications, Teachers Collere, Col mbtia University,
1c27).
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In adition Ashbaurh cave the E:ch-Ponenoe TGeneral
Science Test tc the same nunils, Thls test ccnsists of
50 multiple~-choice ané 65 completion items. The median
score of the Columbus students on tnis test was 0.7 of a
voint lower than the median score of the out-of-Columtus
students,
As =2 result of his study Ashbsugh observes that:
In view of these findings & number of qQuestions
rmev be le~itimately raised., " irst, does the te=st
measure knovledge of significant science material which

ch1ldren oucht to leern? Seccnd, s-onld we cexpect
children to legrn *this material more effectively in

2 ccurase in ~enersl sciecnce then in eccirses in reocrsaphy,

phvsiolo~»y, and hy~siene? Third, was the information
unon wrich one rroun excelled the other learned 1in
their school work or outside in their ccnt<cts with
11fe? Fourth, are there desiratle attitudes, hatits,
end the 1like secured 1In a course in reneral sclerice
whrich are net secured in other courses? Il zo0, what
are they, and what 13 the evidence that they have
been atteined In ~eneresl scicnce weorx? Fifth, what
1= the value of attitudes 1f they 2o not bear fr:it
in add1tional knowledre? Sixth, 1s it z2fe to =2ssume
that these habtits and attitudes are secured in the
rencrel sclence courses wighout ob je~tive measurement
to prove thelr existence,l

Howard11

in 1931 conducted a study with 4,00 seventh
srnande nurils in which he used a 100 item test ccmvosed of

50 completion, 25 true-fslsc, and 25 multinle-cholce items,

The test was commosed fro~ the exmneriences of severel gcener-l

“YAshbauch, op. cit., p. 27

llrester R. Yoward, "A Study of the Initial Ste*tus snd
Improvement 1n the “eners?! Seclence Knowledese of Seventh
Srade Purils,”" (unnublished FMaster's thesls, niversity of
Colorado, Bonlder, Colorsdo, 1932), 72vp.
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science classes, The same form was used et the besinning
ené at the end of the crurse, Howsrd found is students
~aking initial scores ranring hetween 3 and 59 with the
medlan score felline 8t 33,9, The final scores ranred
tetween 27 and 9% with 32.,N7 teinr the medlan.,

By rewerking Yowsrd'z data it was vnoszsible to show
that the 40 items from the srea of 1ife science showed
"N.,5 ver cent of correct resnonses on the initial test
and 73,9 per cent ~orrect on the finsl test, The L0

nrv3icael gelance item

4

revenled 23,6 pe~» ~nen* correct
regponses on tre 1ni*ial and 75.2 ner cent ~crrect on the
“inal te=zt,

The Third Towa Academlic Bverv<P1mil Test in G-nersal
Sclence for 1731 was -1sed by qackl? tc cornare the achiz=ve-
ment of 30D ninth ~zrade st1dents wno had received no
instr:ction in ~encral acience throi~h the ninth ~srade with
the achievement of 241 sir1ler students except that they
wera taueht science throurh the ninth rrade, The mean score
of the former rroup was 31,9 and for the letter crouo 1.9,
A t-ratio of 9.52 indlcates tne relisbllity of this dilffer-

ence., The test "sed had s nrssible score of 1h0,

In conneactlion with determinines the nractical sclentific

LteWalter Hack, "A Study of Incidental Learning in
Trnerel Science,"” (ymrmblish 3 Mester's thesis, niversity
of Tow=, Iowa Citwy, Iowa, 1-:32), l0on,
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Knowledge possessed by ri:iral and cityv children Schau3313
found that 151 children with vrior trainine ir ~ener-l
sclience made a mesn score of 110 on a test on w:ich Léb
children without s1ch trainin~ made a mean score of 101.7.
She describes this test 23 consistineg of 156 multiole
resronse ot iective tyne items incl:dine 6 blolery questions,
25 apricultural guestions, 2 phvsiolory guestions, 32
ohyvsics questions, 16 chemistry questions and 22 questions
of g miscelleanous nature, To elimine*e the influence of
technicel scientific knowledse, uvestions of such nature
were nsed that the children wrnld be able to =snswer thro:ch
t~elir own observations of envirommentsl nhenorene.

Na‘r’cesonl’4 destined g test of 199 items of the free
resnonse *tvne that was deslegned to cover the msterials
most reedily avallable to €lerentary scnocol vurlls, avail-
abl1litv beoine defined aé velng fonund in elementary science
tevtbooks. In thls test for the most part, technilcal
questions were avolided, and all gquestlions used de=zl with

the broader concerts discnssed In the elementary and

1Jrabrl Schauss, "A Cormarative Study of Practicel
Seientific Xnowled~e Pecssessed by P ral and City Childre-,"
(unnnblisred Master's thesics, Indlsns State Teacrhers Collece,
Terre Haute, Indliana, 136), 6b-p,

luﬂarvey D. Matteson, "Conc rts of Sclence Possesscd
by Punils Entering 3Seventh “rade," (:incvublished htiaster's
thesls, Stste "mlvcrsity of Towa, Iowe City, Iowa, 1:3%),
h '7pp °
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Junior high school texts currently 1in ase at the time the

study was done,

The test was clven to 315 students as *hey entered
the seventh rra2de 1n a school system 1n which the students
naf received usaally two veriods of about forty-Five rminutes
ner week o science instruction 1in -rsdes two thro:~h six,
At the save time the same test was ~iven to 253 seventh
crade stiidents as they entered the seventh grade in three
schools that +»ad no formal teschline of the s:bject, and
any science material discussed is incidental to the teaching
of some other subject,

The divisions of Mgtteson's test and tne per cents of
correct resoonses of nis eroins are s-own in Teble IIT,

Some of I“atteson's coneclusions that are particul arly

related to this studv read:

1. There 13 little difference between the scores
of the ~unils who were taicht courses in ceneral
science In the clementsry r~redes and those who were
not. 2. There 1s very 1ittle cgain in any of the
subject matter tonlcs because of the tesching of that
narticular topic. . . . H. The total avererse raln shown
“rom teachin~ general science 1n the clementarv schools
was .1l per cent. . . . *. The avera~e per cent_gf
rorrect responses for the entire te~t was 17.3.15
16

Rorofsky used the I3 »apils enrclling in the ninth

1;Ibfd}, po. 233-3L,

16Arnold J. Borofsky, "Tactors Assoclated with Punils
Whose Achtevement In Grade Nine 3cience Liffers TGreatly
from that Indicated by Treir Tevel of Intellirence,"
(unpublished Master's thesls, V“oston niversity, Boston,
“assachusetts, 1:h%), 230pp,.
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STVMARY O A PORTION OF MAT
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Division Treined Tmtrsined Combined

1. Alr and water 25.6 22.h 2.1

2. !Inlverse 28.9 2-.1 27.2

3., Heat 19.3 23.1 21.0

h. Lient 15.3 15.7 15.72

5. Electricity ard ~arnctiam 13,4 10,7 12.0

6. Woods and health 19.7 21.h 19,7

7. Weather and climate 13.h 20,75 16.56

3. Rocks and soils 10.4 Gt 10.1

9. Chemical reactions oo 3.5 h.2

10. Plant and animal 1life 11,1 76 o,
11. dature studv 32.2 29,1 30.9

(Adapted from Harvey D. Matteson, op.
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prade general sclence classes in one high school throns-h the
three years between 196 and 1¢h9 as his exrerimentel gcroun.
On the basis of the Otls flassification Test he Adivided
these punils into flve eroums. "hese ssme punlls were
nlaced in five other groups on the bhasis of their scores
on &8 teacher-made ~enersal sclence achisverent test.

From thils groupine he found 36 rnunils whose achlevement
crounines placed them in an intellirence ercuplne st least
two stendard devlations hisher or lower than their schieve-
ment ~romuminea, 17 beings hisher and 19 lower. riach of these
éaseq then became a case study to determine what factors
werc nssoclated with the anparent discrerancy between
abilitv and achievemrment,
Of varticul ar relatedness to this portion of this
study was Borofsk:'s observation that:
e« « « 1In scilence courses in crades seven and eicht,
none of the low achtievers, but wore than 10 per cent
of the hisch achievers f .iled to pass. On other achleve-
ment levels, the marks achteved 1In juntfor-hi~rh-school 17

science by the twc groups of cases nrre rouchly similar.

Pelated studies lnvolving correlation between achicve-

—— e ot

ment in sclerce and intellirence. Pr-ultt18 mave both forms

of the Powers Tenergl) Science rT‘es‘tlg to the p'mmils 1in eleven

LiIbid., p. 210.

1801 arence M, Prultt, "Objcctive Messurement in G- reral
Scierce," Genersl Scilence Guarterly, 17:517-52), Mgy, 19283, .

19

3. 2. Powers, op. clt.
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selected school systems. He found tihe correlation between
the scores he obtained and intelli.ence to ran,e vetween
red7 4 .00 and .07 =+ .0Ob.

Hecht:20 found in his stud., usin, tests of hls own
design to measure achievement in sclence, a correlation
with intelligence of .56.

In 1931, atkinson !l found correlation between scores of
119 puplls on eight tests o. the true-false type based in
part on the contents of the textbooks in use and 1n part
on a series o1l laboratory experl ments carried out as
individual projects and scores on tre L“erman intelligzence
test as follows: These values were for all pupils, boys
and girls, .46, r.t. +* .0b; tor the boys only, .42, P.hk.
x .073 and for the girls only it was .51, P.k. £ .06,
The mean on the test used by Atkinson was 83.16.

Howard22 found the correlation between achievement
on his 100 i1item general scilence test and intelligence
as measured by the Otlis Advanced Group Intelllgence Tlest
to be .,364 x .044 1n so lar as initlal science knowledge
was concerned. The correlation between intelligence and

fmprovement Scores was found to be .48 =% .0254.

———2OTTTon Hecht, "Prognostic iMeasures of achievement 1n
A

Ninth-Year Science,” {(unpublished ~octor's aissertation
Cornell university: ithsaca, New York, luv4l) ?

2lgarroll atkinson, "ine ntiect of Sex vifrerences in

the Study of uUeneral Science," Journal of kducatlional
iiesearch, 24:61-86, June, 1931l.

22lester . boward, op. cit., pe. O€.
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In & study involving the correlates of ability in
cenerel sclence, Barish23 used a test written end adrinis-
tered ty the Tivision of Researcr of the Fhiladelnhia Cltyw
Schools. This test contasined 25 biolory, 25 bilolosy and
nature study, 30 chemistry, and 20 mathematics items.

It was based on the minimum essentials of that semester

of sclence; 2ll gnestions were of the multiple choice tyve,
"The intellirence q otients of his exverimental ec~roup
members were determined by the FPhiloedelophia Mental Abllity
Tesﬁ. With Intellirence and achievement thus determined,
"arish found a correlstion of .62 & ,03, Farish re“erred
to two stndies done ovprior to his by ”ardy?h and Tqmgnn125
in which thevy found correlations between rencral sclence
test scores and intellirence of ,539 and .503 respectively.

The findings of related studies rerasrdin~ differences

n achtievement =3s0c tth A1 ferenc SCX. orea \
in acht t ftated wilt At fferences 1n se Dv k26

Z3WITITam Barish, "Correlstes of Ability in Ccneral
Scilence as Revealed in a Survey at the Roosevelt Junlor Hieh
School of Philadelphia," (unpublished Master's thesis, Temple
MT-1yversity, Philadelphia, Prennsvlva 1a, 1937), op. 2 & 18,

2hJoseph Yardy, "An Investiration of the Written Examln-
ation as a Measure of Achlevement with Particular Reference
te Neneral Science," (unpublished Doctor's dissertation,
‘Tniversity of Pennavlvania, Philadelnhin, Pennsylvania, 1G23),
clted by Willtia- Parish, op. cit., n. 12,

25Joseph . Tamacnl, "A Stnfy o the Science Scores in
the Carnerlie Txaminations of 193 and 1932 at Ternle niver-
sityv," (munrublished Master's thesis, Tewnle "miversity,
Philadelvhia, Pennsvlivanta, Vev, 1930, sited by William
FYa»ish, op. cit., n. 17,

Sl Rl

?bYvorn~<, oo cit., n. 927,
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found significant differences retwecn the scores of boys and
girls in connection with the stendardization of hils cenersl
science test, This was consistently so with all of his
egrouns, sStudents in the eirhth thronurh the twelfth srades.
Wherein he comnared the scores of nis trained grouos with
the scores of his untrained grouns, ~rade level by crade
level, there were no sienificant differences conslistently

in favor of either sex.

e« +« o the rank orders of the items for the un-
tansht rirls and the untazusht boys were more
allke than were the rank order of the items for
the e¢irls befere and after takin~ Teneral Soieﬁce.27

The same was found to be true for the boys. Tnils
nrompted the following observation by Dvorak:
. . that not parts of Neneral Sclence were
more difficult for ~irls than for boys but that
relatively all of Teneral Science was as rnuch more

diffienlt for rirls than for boys as 1s indicsted
by the difference in the medisns.?

Atkinson?? did not find significant differences
between the mean scores of the bovs and sirls who were
Included in her study. The distribution of the boys scores
did, however, show a rreater standard devietion than did

the distribution o the scores of the ~'rls,

o] ) - - N
"'qt}’fi_d., n. “33-[)3(}.

29Carroll Atkinson, op. clt., ». 65
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The data obtained by Howard3” revorted 130 roys with a

median of 35.0N on the inltiel test where the ~irls' median
was 31.8%. On the imprcvement score bassis the cirls!
median was Lh.7h wrereas the hoys' median was 17,25, The
first difference was slenificant at the t-retio level of
three, whereas the second or Imbprcvement score difference
was not,

When Yoward divided his students into three erciaps on

the basis of thelr intellirence and expnressed Imvrovement

a3 per cent of oricinal score he obtained the data summerized

in Table 1V,

After examlnation of ten commonly sdopted gener-l

science textbooks, Smith comnosed a commletion tvre test

covering the subject matter predominating in these textbooks,

He used this test to compare the achievement in science of
300 boys and cirls in six northern states, He concluded:

Maten»ial renerally —-overed in biolo~y shows no sex
Al fferences In ceneral, but the sbdivisions show
slirht dlfferences,

Phwvgslorranhy materlal shows no sex difference,

Chemistry raterial shows sienificant difference in
favor of the bovs.

Physics material is much enszier for bovs than for
crls, the median ¢ . Ffercnce on svhtorics rancince from
i to 22 ver cent.

3OLester R. Toward op. cit. D. 56
’ = —
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STV ARY O A PCRTION OF HCWART'S DATA ROTARDINA
DTF"LRENC.LS OF ACHILVIN ENT ASSCCIATLD WITH SEX

*Per cent of

Initial Imnrovement Per cent of Imvrove-
score score Improvement ment nos<lible
Girls
Hich IQ 345,60 52.60 1h7.75 26
Middle IGQ 31.99 16,83 1h7.,12 21.9
Low IQ 26,15 30.00 113.L0 ho?
Total 3.3 hb.76 1h7.50 21.9
Bovs
Hiph IQ 1,00 Lo e 120.50 14,2
Middle 1Q 3., HA b=l 123.50 15.2
Low IQ 23,25 37.20 131.65 12.5
Total 35,00 hs.25 129,130 15.3

#This col'mn was caleculated by the author of this study in
the hore of makine Howard's dsta rore readily corosred

with those from

related studies.

(Adapted from Lester R. Howard, op. ¢it.,, p. 52.)
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T e subifct as a whole 18 much essier for bovs than
for rirls,

Barish32 found no significant differences hetween the
scores of the boys and rirls included in his stndy. He
found, however, as did Atkinson33, a difference in the
st andard devistions of the two grouvs. In Earish's study
the girls showed the rrester variesbility, 15.4 as comvsared
with 13.4. By an analysis of Farish's data, however, it
is pessible to determine thet this differcnce has a t-ratio
of 1.2.

Workines with L3 boys and LS rirls, woods3lt compared the
scores of the bovs with thore of the rir’s on seventeen
unit tests desicned to sccomrany Pelver and Peauchamn's

Evervday Problems in Sclence. The mean score of the boys

was found to be 1,134,555 and the ~irls 1,100,850, This cave
a difference in favor of the boys of 36.05 with a t-ratio
of 1.827. IMiss woods orserved that:

On only one of the tests, thet relatino to clothine,
were the cirls s nerior to the br.s., On five of the
tests, those relatins to the study of hesavenly hodles,
water simply, comnlex machinery, com inlcation, and
transovortation, the boys were superior to the girls.

3IVirton C. Smith, "Sex " ifferences in the Study of

Neneral Selence," Sclence, 75:0%=57, Jo ary o, 1932,

32¢,4111am Farish, oo. cit. 63.

-
ho]

2 . ..
33Carroll Atkinson, op. c~ilt., p. 67,
' e T ~ T 3
3LLP13 T anhvra Woods, "Sex Tiffercnces in Achicvement
snd Interests in Jeneral Sclence ~and Traip “earing on the
Claast ication and Inatruction of Pu-ils,”" (inrurlished
Master's trhesis, "nlversityv of Chicaro, Cricaro, IT11., 1°37),

Zhnhm, '



33

On the other eleven tiéts the two crouns were about
equal In achievement, -

Related studies rermarding 4differences in achievement

assoclated with membership in /i-7 clubs, and Scouts. Only

a few Investications have been done In t-is area and they
do not provide s conslstent pattern of results, Farnum's36
study rrovides data re~arding the relationship between
particlivetion in Boy Scout activities and achievement 1n
general sclence, ¥Yis exnerimental groups consisted of
€3 Bovy Scouts ané 53 non-Sconts., The grouns were partially
mntched for intellircence as determined by the Otis 3¢l f-
Adminlisterine Test, Form B, Farnmm also nsed the meorks
assi~ned by teachers of Enrllish to these students as an
additional check on hls stndy. A portion of his dales sprears
in Teble V.37

Topnum obaserved thnt al thon~r» the Zconts last oronnd
ir thelr nm1izh ccocursc thevy ~a2ined In thelr natural sclence
merks between the el~hth and tenth rrades. An interpretation
of hris datas 1s rmade more difficult due to Incornlete matchine

of the two eroups for intellirsence. The ~edlian Intellircence

22Ipid., p. 32.

36Don E. Farnmm, "A Comparison of the 3uccess in Tenth
frade Natural Science of 53 Yoy Souts and -3 ¥on-Scouts
as Related to Thelr Success in Elchth "rede Natural Scilence,”
(1mmovublisred Martert's thesis, n'versity ¢f ! "chiran, Ann
Arbor, Michlecan, 1940), L7 op.

37tbid., npp. 33-3.
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TAFLE V

A TORTION O!' WARNTIM'S DATA CCMPARINT SCC TS
AND NON=-SCOUTS

Scouts! Non-Scouts'
Sub ject averare sverare

8th srade Enclish 2.33 2.38
10th pgrede English 2.15 2,01
8th grade natural science 2.55 2.63
10th rrade natural science 2.63 2.41

—

(Adapted from Don E. Farnum, Ibid. pn. 33-3/;.




guotient of the Scouts beinpg 2.98 noints hicher than the

non-Scouts may have been sirnificantly related to the

differences between the nerfcrmasnce of the two groups,
Farnum cltes the additionsl studies of Ridenoanq,

Parnswopth39’ Monsonho, and Wylandh1° The results of

all of these studies form a rather cons!stent pattern,

The Scouts excell in achievement but at the sesme time 1t

1s ohserved that they enjoy a degree of swuperiority in

tntellirence, s factor that has already bteen shown to bear

a positive correlation with achievement in general sclence.

In ¥onson'sh? stidy he nsed 161 nalrs matecned in are, mental

test score, rrade in school, &nd occupation of father.

Tnder these conditions he foind a difference in the favor

3S%Gordon M. Ridenour, "Roy Scouts versus Non-Boy Scouts
in School," (unoublismhed manuscrint in the files of the Eoy
Scouts of America, 1925), cited by Farnur, op. cit., p. 10.

3%mn1i10 7. Tanngworth, "nmublisvwed Stndy by the Super-
visor of Cramrerr Grades-and Junior "ich Schools of Tr=anite
Serool District," Salt Talte Cityv, 19312, cited by Farnum,
op. cit.,, ». 13.

40p1vert R. Morson, "The Liffect of Porticipation
in Boyvy Scout Work on Scheol Rccords, T.eadershin, Particination
in Studert Activities, and Development in Character," (un-
publiared Master's thesis, 'miversity of Mirresots, Minnearolls,
Minnesota, 1935), cited by Fernmm, op. clt., p. 14.

Hlpay 0. Wyvland, Scoutinr in the HSchools, (New York:

felrmblie Tniverstity Press, 193h), elted by “srnur, on. cit.,
r. 15,

"2y onson, op. cit.,
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of the Scouts, s difference that 65 chsnces in 100 wonld

be tr-—es “ifference ~reater than zero.

Prior studies concerned with differences in achieve-

ment In ceneral scilerce assocliated with the zoclal-ecconomic

back rounds of students. When HackuB 1sed the Third Iowe

Acedemic Zvery-Punil Test in Genersa) Science for 1931 1in
his investigation he fowmd no significant differences
hetween the scores of rural and urban stnidents. This was
the case for both groups of students, those with genersl
sclence throush the ninth crade and those without.

In connection with ”oward'shb study involving seventh
grede nuprlls he divided the punils into two soclo-economic
crouns, He identifled the group of hircher status as the
subsistence group and the lower as the poverty mroun. Some
of hlis date which are related to this area of the study
ere that the initial scores of the 119 stndents in the
poverty mromn had a redian score of 258.73 wheress the 269
stidents iIn the subsistence rroupr established a —edian
of 35,70, The t-ratio for this difference being 7.56. On
an improvement basis, the gsap narrowed with 13,28 and LL7.0l

representine the medisns, The t-ratio for the cifference

being 2.8,

TWalter Hack, or. cit., pn. 31 and 22,

I
""Howard, op. cit., n. )b,
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When Foward comnared the scores of the novertv and
subsistence ~roupns in the upper ability (I: percentile
ranks above 6n) the difference in fevor of the subsistence
croup wWas maintsined, The differences in the —iddle I3
ab1i1 ity eroup and lower IQ abllity rroun were =still in
favor of the suhsistence rroun but rednced telow the
level of statisticel sionificance, the t-ratios for these
differences nrovine to be .177 and .7L45.

Howard =1 so sromnned hils stidents according to the
occupational level of the father by a method surcested by
manssip.hs The coroups reoresented five levels of occupa-
tional status. On the initial test with median scores
ran~inc around 30 the differences hbetween anyv successive
levels of occupatlions=l status ranre between 1.5 arnd 5.6
with corresnonding t-ratlios between 1.2 2and 3.1. The
differences were all in favor of the hicher status. When
occunationnl levels one snd five were comnred a dlfference
hetween medians of 9,36 was found with a t-ratio of l}.35,
In ~eneral, the same decree of differences and reliasbility
wrs maintalned wren the Improvement scores were civen the
same analysls,

Tsine a test described 1in g previous section of this

PO d :
~“Frank W. Tanssis, Princinles of liconomics, Volure IT,

(New York: Macmillen Co., 1911), vpo. 134-112, cited by
Howard, 1bid., p. LY.
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report, Schaussué found country children made a mean score
of 112.35 as comnared with a mean score of 106,5 estsb-
l1ished by city chlldren., This difference was found to

show a t-ratio of 3.3i. The magnitude of this difference
was enhanced when 1t was observed that these city children
enjoyed a 1.35 difference in mean I.. as determined by the
Ctis test, Miss Schauss reported that the country children
were found to msake consistently hicher scores on the blology,
ohysliology, and agricultural questions, No rcliable
differences were found for the physics and chemistry scores,
Scores on the miscelleagnous items tended to be consistently
in favor of the country children.

Barishh7 In his study divided his students into five
aroups on the basis of the occupational level of the father,
His date show a ranking in intellirence of hls groups in
thi s order: nrofessional, business-clerical, skllled
1 abor, and unskilled lsbor. When ranked in the order of
mean science score a smiliar order a&speared except skilled
labor and semi-skilled labor were interchanged., Hls groups
were srmall, between 10 and 5li, and the differences in Iw
points between the high and Jow oroups was less than 12,

The greatest difference between mean science scores was 15,50,

NO3hauss, op. clt., v. 27.

h7Barish, op. cit., p. 7h.



By the use of guestionnaires, consultations, and
interviews, Johnsonu% was abhle to mwather extensive data
rerardine punil sociel and economic exneriences that
wonld be suspected of having elcments of signiflcance to
science, Although his study was limited to the students
in grades seven, eicht, and nine 1n one Washineton, D. C.
school, some 1,500 pupils becasme involved. Approximately
one hundred separate first-order correlatlons were calcul -
ated regarding the relations of such variables as (1)intelli-
mence quotients and the kind and number of contacts with
Industries and institutlions o &2 scientifle nature,
(?)socio-economic status of the -punils and the kind and
nmber of contacts with i1ndustries and institutions of sa
scientific nature, (3)science marks and contacts with
institutions and industries as in 2 2nd 3, (lj)intellicence
‘notients and kinds and number of contacts with movies
and radlo procrams, (5)science marks and contacts with radio
and movies as in 5 and 6, (7)intellirence J10tients and
kinds and nimber of contacts wlth encyclopedias, magazlnes,
and books devoted to scilence, (3)soclo-economic status and
contacts with references as in 7, (¢)science marks and

references as in 7, (10)intellicrence qiotients, (11l)soclo-

Eﬁi@ith . Tnhnaon, "Out-of-School Scicnce Lxneriences
of Punills in the Three Grades of Junior "ich School," ( npub-
1isned VMaster's thesls, Teorpe Wwasnineton 'niver:ity,
Washineton, D. C., 19h1), n. 76,
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economic statwvs, and (12)science marks and kinds and number
of contacts with home exreriences of a sclentific nature.

Havine been confronted with this wide array of correla-
tion coefficients only a very few of which went sbhove .20
and nearly three-fourths of which were less than % .10,
Johnson conecluded that:

The environment, rich or noor in ovportunitles,
cannot be nsed to nredict the richness or dirth of
the experlentlal backesround as far as sclence 1s
concerned. . . . The opvrortunities for science
experliences seem to be independent of the socilo-
aconomic status of the home and seem to be partici-
pated 1in nearly eqnnlly by children of 211 levels
of soclo-economic st~atus and intelli~rence. . . .
Those punlls with low sclence marks are as likely
to have experienced s l=2rrce numbter of contacts with
sclence outside of scpeol as have those purils with
hisher sclence manrksg,'t

<0
Borofsky by uasine his "case stndy"™ a nroach concluded

that:

A rreater vercentare of the low achlevers than of
the hirsh achlievers were born in the town in which
they now 1ive. . . . A creater nercentace of broken
homes 1s found emong the low achievers than among
the hiegh achievers, There are no silenificant differ-
ences in the education which the parents of the cases
received, nor in the classes of occupations in which
the fathers of the csases are engaced. . . . The low
achievers as a croun live 1In sYiechtly better nei-h-
borhoods. A creater ncre-nta~e of the nparents of the
"trh s~rhievers than the nnrents of the low achievers
own their own homes and snegk a forelgn lan~iace at
hore, The savers -e nurher of books In the homes of the

S .

T B . L ]
" 7Ibid., po. 2=-5h.

goBorofsky, on. cit., pp. 207-2714,
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high achievers 1s approximately equsl tc the average
number of books In the homes of the low achievers.

In an investigation of the out-of-school activities
of junior high school nupils, Cressman concluded thsat:

i, The ~enerel arreement of choices 0 sctivities
mrde by punils of different intellileence levels indi-
cates that intellicence is not an immortant factor
in determinine the cholce of an sctivity. . . . S. The
reneral a-reement of cholces of activities made by
nurnils of different soclo-economic ststus indicates

that soclo-econonic status 1s notHgn important factor
in making a choice of activities.'’

Prior research explorine miscelleanouns niestions related

to the content of this study. Leker fomdé that strdents who

took ecneral sclence will ". . . ~sve slready had 3,.5.
of the biolory, 25% of the chemistrv, and hl, . of the phys'ecs

that 1s beine offered bv the teacher'."‘53

The followine observation of foster's 1s bssed on a

research nro ject comrnleted in 1S40,

A study of the sbject content of the material
presented 1n series texts shows a mossible effect
on the senior hirh school »rorcram, When series texts
ere nsed in the junior hich school level the basic
sclence concents ere renmeated to s3m1ch an extent 1t
would seem that the op'rils shon»ld be eiven more
advanced subject matter a2t the secondary level or an

TITbid., nn. 207-271,

52 mer W. “ressman, "The Out-0f-School Aectivities of
Jinlor Hirh S~chool Punils Iin Relation to IntellipfFence end
Secelo=-Economic Stnfns," (minpuklisted Locter! s cdt'sgertation,
Pennsvlvanla 3tate Collere, State Colle~e, Pern., 1937), n. 223

53y. R. Leker, "The Articulation of T:neral
with the Special 3ciences." Generel Science
0:188-173, March, 1925, l'areh, 1C23, p. 170,

Science
-narterly,
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expanded trestment of the concept if it 1is repeated,
The series of texts enalyzed in this study contaln
much of the material offered in the traditional hipn
school science courses, TIf the concepts are reveated
In class s often as thev sre used in the texts at the
Jyinior high school level the pu'ils shoi1ld be well vpre-
vpared to understand Eﬁre adveanced content in senior
hieh school courses.

In a study referred to previonsly in this rerort, liss

Wnods fowund:

The interests expressed by the nunlls gt the beginnine
of thelr study of the 'mnlts in General Science corresnond
somewhset with their achlevement In those units, Eoth
necgtive and »ositive corresmondence was found to occur,
It is 1ilkely that the runils!' infterests Influenced
to some extent treir schlcvement in the nwnits. . . .

The interests exnressed hy the nunils at the end of
thelir stdy of the ',mits in Genersl Science corresnond
both ne~atively and nositively with sackhievement, but
there 1s more vosftive than nersative corresnondence.55

Beaucham» condicted a study in which he attempted:

« «. « {(1)to determine the extent and nature of the
incdividnal differences which 2rise in attsainin~ specifice
lesrninse rnroducts in elementary science; (2)to reversl
the feactors which i1inflnernce the rrerress of nunils in
the gttalinment of srecifliec learning nroducts; snd
(3)to ~ake recommendations for the 1m“rovementqgfteach-
inc technigue on the basis of facts disclosed. " '

He secured his date from Freshman and sub-Freshman

sclence classes of the ™Miversity of Chicago Hi~h School,

SURichard Jares Foster, "Decree of Revetitlion or Expen-
aton of Concents In Series of Teneral Scilence Texts for
"rades Seven, Birht, end Mine," Part 1, (unpublished Master's i
thesls, "niversity of Iow~, Iowa City, Iown, 17h0), nn, 14H7-16

C)[)VJOOdS, 9_0_. S--T‘._t_o L] T)T\. ’_L'?-Flno

56Wilbur Lee Peauchann, "An Anslvtical Study of Atteln-
rent o Snezi“iec Tearnine Prodicts ir lensntary 3clence,”
(mpubl 1ehed Doctor's dissertstion, "miversity of Chicaro,
ChSecavo, T1lineis, 1930}, n. <"1,
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Teachling of science iIn those classes consisted of presente-
tion of unlits by the Morrison nrocedure, Dats were collected
by tests, observaetions, and analysls of exercises prepnred
tv the students. T ose of his ~onclislons wr'ch sre most

pertinent to this study sre:

(1)The data revesl individusl differences and varia-
tions 1In intellisence, rate of resdins and ability to
understand what is resed, exmerientisl backerond,
vercentare of gonlication, svan of amnlicstion, =ttl-
trde toward work, methods of study, the time regulred
te solve the exercisea nresented for sclution, the
tvpes of error made, and *the ghllity to nerform the
dlifferent sctivities reguired in the st:dy of scierce,

(2)The stnudv shows thst wrlle pro~ress in the study
c” sclence 1s definitely related to sich facteors as
intellirence, ablility to read, evreriential hackrround,
and sustalned anplication, there are so many excerntions
to thls ace~ergl relationship that the results are of
little value 1in interpreting indivicdal nro-ress 'inless
anccornanlied by observations and gnalvsis of the indivi-
dual's method of studv. . . .

(h)The investication shows thst tndividuesl veriations
in nrorress were, in renersl, caunsed by factors which
were r~orrective in nsture.

(7)The corparison of the individual differences and
variations 1in the procress of nunlls when different
methods o teachline are ernloved indicateas that the
indivicual differences and variations in the pupils are
more closelyv related ;9 nro~ress than 1is the methed of
instruction employved,’

-
Hecht38 “ocused a study nrimarily on the determination

STIbid., op. GP-37,

Pueent, on. cit., o, 111-117.




of what aptitudes nossessed by ninth orade stidents bear
sisnificant relatlonships to the szchlevement of these
stndents thronrch the comrse and, thus, c¢~"1d be vsed for
procnosis vurvoses. After comrosirnc aoproprliaste tests
and civins them to 107 nuplls 1in a New York hich school
he was able to identify the followines correlstions with
overall achievement in science,

Test 1. Handkerchief Experiment (Scientific
MethOd). . . . . . . . . . B . . - Oué

T"eat 2-3, Visuel Experience (Seelng, Compre-

hendinr, and Renemberine). . . o .25
Test -5, Readin~ Comnrehension and
MEMOPY & 4 s e s e e e e .50 to .58
Test 6, Cormprehension and Memory (Class )
ACt“Vit[GS). - . - . . . . . . . . .,()
Test 3. Memory (Yesterday's Demonstration) .59
Test 12, Visnal Apprehension (i ction Pict re
FIIM) 4 6 6 0 o o o o o o o o e .26
Test 13, Oral Comnrehension {(Verhsl
Statements) . . . . 4 . e 4 e . . .70
Criteria 18-19, Marks for Work (Flementary
G”(‘BdeS) ° [ [} . . . . ° . . . . . -5’-‘.

L9

Surmary and limitetions of previous str-dies, OStudles

concerning the effect of vrior instruction on the achlcve-

ment of stndents in snhse ment penernal sclience ccurses
v121lé e rather cl-ar-cut nattern of conclusions, The

meaanrine instriuments tend to record si~-nificant chances

tn the total 3co—es cof studcents concurrent with additional



instruction, Quentitastively, however, these chan~es are
small, Where tests hsve been used to megsre gains con-
cnrrent with instruction, creater ~alins tend to be renorted
in those ceaases where the tests had bteen desi~sned by the
classroom teacher or with the close cooperation of the
teachers of the students who were perticipating in the
study. Students enterins the ninth arade reneral sclence
course tend to be familier with a worthwhile rortion of the
information treditionally included in the course. They
are wore familiar with some blocks of the suh ject matter
than wlith others. Many of the nrlior studles have rerorted
sipnificant relatlonshins hetween various Tactecrs and
the science infecrration acauired by ninth crade students
without percellines out the contributine factors that may
have been mectines simultaneonsly. Most of the studies deal-
inc with this prcblcem have been done ten or more years aso,
T-is ralses the gquestion of whether the Increased emphasis
on the teacnines of science in the elementary school and the
increased science tralinines of the elementsry school teachers
has been .accomvanled by effects that will csu:se this study
to revesl conflictinge data,

Previous studies sinr a varlety of schlcvement tests
and a variety of intellirence tests revenl decrrees of corre-
1atlon ran~ine hetween 35 and .65, Yost results tend to fall

between .50 and ,60. Althourh sore studles rervort the
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correletion between intellicence and initiel and final test
scores there 1is inesdequate evidence concernins the corre-
la2tion hetween intellirence and individual ~elns in sclence
achievenent, A~aln, tere 1s need for additional data
recardinrs the 1lntercorrelations of intelli~ence with other
factors susnected of affecting the scinisition of sclence
information,

The differences assocliated with sex differences are
the most consistent date reported by related studles., Boys
invariabtly do better on sclerce achlevement examirations.
They tend to malntain bt not increase the decree of thils
ad vantare dirinr gaddittonal instriction. This study tends
to accept these data and considers the sex factor only as
s check on the over-gll consistency of the study.

Previous studies tend to report favorsbhle differences
sccompanyine Scout evneriences, These Jlifferences are,
however, small and can well te lnspected to determine whether
or not it is the Scout exverlence that 1s peculiarly sassoclated
with the differences. Such factors as Scout work snd }-FH
Club experience tend to blend with the whole socisl-economic
backeround factor. In this respect the nattern revenled by
previous research tends to ~ive the student from a "zcod"
t'ome a statistically sleniflcant sdvanta~e, Quantitatively

measured, the sdvante~e 1s smell, Inctructlon tends to
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diminish the spread between the scores of students from gfood
end noor homes,

Several extensive and scholarly 1lnvestirations have been
focuised on the whole prob®lem of the relationship tetween home
end community activities and achievement 1In science., The
findinrs consistently vpoint to low correlation in regard to
a sreat numher of home and scociel factors wrhich migsht have
been susvected of exertinsg a much more vronounced effect.

Tt 1a the intent 1In this study to accent, in cenersal, the
resnlts of previous investlications rcrarding the relation-
s1p retween soclal-economic home conditions.and achiecve-
mrnt in science, The factor will be explored in this study
sufficlently only *to insire that the student population of
the study “oes not renpresent a marked discrepant,

Overall, this study 1s expected to make 1ts own peculisr
contributions to the sclence of education by (1)its recency
end (2)by attemntine to parcel out the independent effect of
vartious factors that have heen previously renorted as affect-
ing the achlevement of science Information but In conjunction

with other factors actine simultaneously.



CHAPTER III
COLLECTICN OF DATA
T. MATERIALS USED

The Read General Science Test., This test »nlays the

major role 1n the ccllection of dats for thls study. 2ll
Interpretations of the resnlts from the study and the con-
clusions to be drewn by the consideration of these results
will have to be made in light of the oachlevement in learning
sclence that 1s represented by successful responses to ﬁhe
ltems on the Read Test, Coples of both Form A and Form R
gppear In the Apmendix,

Fasically the Read Test 13 one of a student's knowledge
of science., The correct response to many of the items hineces
on the ar*ility to recsll information custom=zrily developed
In meneral science textbooks and discussed in school scilence
claesses, lMany of the items regnuire the student tc annly
information to the scolution of thonrht nroblems wherein the
explenation of an observation involvines some natureslly occurr-
inec phenomenon reqilres the aponlication o facts or principles,

One posslible interpretastion of the Read Test is that 1t
meegsures a representative sample of the total =sctivitlics
ircluded in the ~eneral sclence corrse, Another interpre-
tation micht be that this test extracts from the totel coi~se

only a sample of 2 segment of the experiences of the course.
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and then measures this sample., As suerested by Goodenoughl,
it must be kept in mind that any test measures but a semole
of some total experience, To say that the ninth ~rade
students included in this study egsained only elcht or nine
new ldeas durine a year's 1lnstruction would be very mis-
leadineg., KEstlimates of the total rain from the yeart!s instruc-
tion csn bse made only 1f one knows what per cent of the
total year's exnerience the seventy-five i1tems on the Read
Test represent.

Inasmuch as the Read Test was nct re-dy for ~eneral
distribution by the publishers at the time thilis study was
belng ormanized, the stundardirzation editions were used,

The anthor was notified, however, thast "The final form of
the test booklet wlll be identicsl wlith the standsrdizstion
edltions except for the kind of paper on whiech they s=re
nrinted."?

According to the publisher, the test ". . . can be given
by the resnular classroom teschers, without any extensive
previous training."3

Seventy-five items comoprise both Forms A and B of this

<

*Goodencurh, oo, cit,, no, 92-903,

2Personql Corresnondence of the "“uthor, lctter from
Rorer T. Lennon, Director, Division of Test Recesrch and
service, (New Vork: World Book Co., July 25,.1990.)

3Jotn 7. Read, DRirections for orms A and I of the
“eneral Science Test, (New Yerk: Werlcd Fook Company, 1950),
ne 1.
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teat. All of the 1tems are of the multiple-chcice typne with

five gslternate responses nrovided for each item, The test

is scored as the number of correct resmonses, The test 1is

desirned to use machine-scored snswer sheets, In this study,

however, to avoid_having to provide svecial mencils and the
precise conditions of marking required by the machline scor-
inge orocess, a mimeorreaphed answer sheet was deslened,

This permitted the use of a hand scorines stencil, Al1l
answer sheets were scored by the anthor both for the total
and subject matter ares part scores,

In order to ald 1n the Iinternrctation of the deta
rained through this study, the publishers of the Read ‘est
provided certain informetion obhtaincd fro * - standerdliza-
tion procedures, The averace 1ltem difficulty for Form A
was 52.51 and for Form B, 52.55. The averarse vglidity for
the items in Torm A was ;2.13, The end-of-year mean score
of 3,502 students in 56 communities in twenty-one states
was 10,79, The semi-interjuartile resnce ejualled 7.5.

The averace ltem difflenlty for the eichteen 1ife sclence

{items was 53,/ ver cent, for the nineteen esrth sclence items,

Sh.lp per ccnt, and for the thirty-eight physical science items

the aversacre difficulty euualled 51.2 per cent., Difficulty in

this case eguals the ver cent of the students in the standard-

izine prouv who answered the ltem correctly.



As nreviously inferred, in the ovinion of the suthor
of thls study the items on the Read Test can te classifled
as oricinating from three areass of the natural sciences.
Twenty-~four ner cent of the items stem from the 1life sclences,
twenty-7Tive per cent from the earth sciences, and the remain-
ing fifty-one per cent from the ohysicsl sciences. The deerce
to which conclusions drawn from scores on the whole test may
apply to these separate natural science sreas cen be estimated
from the part with whole correlations, A sample of papers
drawn as approximately every tenth naper from a f'final score
rank seq@uence arrangement of the total 1,973 papers from the
students who were able to provide 1nitial and final scores
ylelded the following Pearson Product-Moment coefficlents

of correlation:

Total Score with Physical Sc'ence Items. . .91 SE = .03
Total Score with lFsrth 3Science Items . . « .82 SE = .03

Total Score with Life Science Items., . . . .87 SE = ,03

The total scere 1n this case rcfers to the initial score,

that 1s, the be~lnning-of-the-year score,

Aovnroximately egual numhers of Forms A and B were used 1in
this study both as initial and final eveluation instruments,
The testinrs was arranced 20 that if students in a school took

'orm A a3 the initiel test they were ~lven Form B as the finsl.

The actnal adminlistration of the test was left un to

the indivicual eclassroom teachers, Fach te«echier was ~iven
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directions for administering the test and provided with the

necessary answer shects, It 1s assumed that these teachers
employed uniform practices in the administration of the test.

The comleted answer sheets were returned to the author
for scoring. Thils was done by means of a hand stencil with
the total number of richt answers indica‘*ed as total score.
These answer sheets were furfher scored wilth separatevsten-
cils to determine the part scores for the 1ife, earth, and
physical science items.

Immedlately upon obtsalning the scores for the students
In each school the teachers were given a report of the score
made by each student enrolled in thst school., Interest on
the part of the teachers cooperating In thils vrcject prompted
~a preliminary report of the over-all results. This report
was prepsesred and dlstributed. A copy anpears in the Appen-
dix, v»are 139,

mach of the éooperating schools was a;raln visited early
in the spring of the 1950-51 school year. During this
visit plans were made and materials distributed to enable
the teachers to ~ive the second form of the Read Test.
Apgaln the answer sheets were returned to the author and scored
in the same way as were those for the first form. Eefore
the final statistical analysls of these scores was made the
answer sheets for 2ll students for whom either a first or

second form snswer sheet had not been obtained were eliminated,

r-
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Wilith the completion of the major phases of the statis-
tical analyslis of the test scores durinsg the summer of 1451,
another report to the cooperating teachers was distributed.
A copy of this report follows page 190 of the Apvendix.

Personal information form. The design of the form

used to collect and resord information concerning the
students from whom the test data were collected was dictated
by the nature of the investigation. A tentative form based
on the preliminary nlans for the lnvestigation was reviewed
by the advisor for this thesis. A copy of the final form
appears in the Appendix. (See page 191.) The studi=znts
completed this personel informe«tion rform under the super-
vision of the classroom teachers. TIn those schools 1n which
the length of the class pnerlod permitted, the form was com-
pleted durline tne perlod of the day the Read Test wss glven.
Tne form was completed the preceding or followin~ day in

the remaining cases.

The initial and final total and part scores were recorded
on these personal information forms thus enabling the pre-
naration of frequency and correlation distribution tables.
The statistical manlpulation of the data from these tables
was facilitated by mesns of mechenical calculatorse.

The groun of ninth grade stuients who were taugnt

Feneral sclence tnrough the vear. The Read Test was gilven
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;0 2,318 students entering the ninth rrade ceneral sclence
~ourse 1n the fall of 1 50. Thls egroup 1s the source of
the major portion of the data 1In thi: study. These students
vere enrolled in 27 hich schoocls located iIn larce and small
rities and villares ranrine in total popuvlation from that
>f the small citles to nothing more than a slischt concen-
trastion of farm dwellinrs around a shopwnins center, With
arrlicul ture so definitely the predomlinant vroductive enter-
~rise in C ntral Il1linois, it wo:ld be cdifficult to vrouve
that any student in the srea wonld nave been totally free
from rural experiences throuish his home and fanily cvack-
ground,

The total ninth ~rade enrollment in some of the cooper-
atine hirsh schools was as low as 20 students. In other
cases the total ninth erade enrollment wss over 200. In
all, 41 teachers devoted elther full or nart time to the
reneral science Instruaction within these schools,.

Table VI summarizes the characteristics of the group
comnmosed of thiose staudents who were able to furnish initial
and final Read Test scores., Three hundred fortyv-five students
werec elther absent the day the “inal form of the test was
~iven or were enrolled in the one school which was unatle
to ~ive the final form of the test at the ~»rescribed time,
Thirteen per cent of the students did not ~=nswer thc yuestion

on the pcrsonal Information “orm w-ich de=lt with reading
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CHARACTURISTICS O THY G=0'TP OF 1,973 STUDENTS FROM WHOM
T MAJOR POT'WION O .. DATA WOR "1T5 STTIY WAS COLLECTED

Characteristic Per cent possessine
the charsascteristic
Rural home buauckground . . « o « + « o o o o o « o o o o« o 13
Villepe home Dackeround o ¢ 6 6 ¢ 6 6 o o o o o o o o o o 12
J1ty home backoronmnd. o o v v o v v e e e e e e e e e e . 5
F'i7ed horre Daci "o inNd o o o ¢ o o o « o o o o o o o o o & 15
ith Scout expericrces. o o« o o ¢ ¢« ¢ ¢ ¢ ¢ « « « + e « . 37
With L=H Club €X0e™lences o o« v o o o« o« o o o o o o o o« o 21
=

With 1ittle intcrest in reacinge

With =veragsc interest in rcadlin-

s~lence b

scierco

OO0KS v v o« o o

books. . . . . . L9

With muchh interest in re<acdin: sclence bocxs o & ¢ ¢ o« o . 113

From the "best" hore backerround
“prorm the "poor'" horie kackeoround

The totsl nrmiber of

ScC
tre sixth, seventh, and ¢l -atn

lece clesses per week through.
s TPaces wWes

Less than 2 . . 1
= - 3 .« 7
)j - S . . 9
= - 7 . . 9
P - 9 - . 3
10 - 11 . .« 13
l '_’ - l Q L] L4 9
1 - 15 . . 22
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interestse. Twenty-ive per cent of the students were enrolled
in schools which could not furnish an estimate of the socisl-
economlc conditions of thelr students' homes, Nine per
cent of the students did not porovide usuable answers to tne
question concerning the number of science classes they
had durln~ the sixth, seve¢nth, and eicshth grades,

The data 1In Tabhle VI show that withln the totgl group
i1t was possible to 1ldentify subcroups differineg In respect
to the variables included in the design of this studye.

The size of the tectal sroup was lurse enonrhh so that the
size of the subrrcuns wc '1d Insure, in those cases where

the baslc standard cerror formula wés arpllied, that a reason-
avle difference Iin the raw scores of suberoups should

permit a reliable estimate of the nrobavility that such a
difference co1ld be consistently identi“led 1n the total
porulation of ninth <r=ade students.

It was assumed in the design of this study that there
would be a fairly normaal distrivaution of intelligence within
the group of coopcratineg studentse. In terms of the chi
square test of r-oodness o fit, tuls assuntion was found to
be 1njustified. Table VITI shows the dats vertainina to
this test. According to the cni square test, therc would
be less that fifteen chances In one hundred that the dis-
crepancies between the distributlon of intelllsence 1n the

sample of students Included In this study cenn be exnlalined



62

TABLE VIT

COMPARISON QoI M, DTSTRIRTTTION OF T INTHALT, ITINCE
QIOTTILENTS O™ 1L,520 STIDINTS WITH THAT EXPECTED
IN A NORMAL DISTRIEB "TION

e

Midpoint .~~-_....;5223%££3€223_330tients
of C. I. Observed f Exvected
T s T TR
133 12 17
123 h2 37
123 67 63
118 122 109
1173 150 152
1093 207 200
1013 212 221
09 206 212
93 19 179
33 117 135
313 Th 33
78 50 52
73 5 26
693 16 10
63 3 5

Totals 1,520 1,520
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as chsnce fluctuation. This abnormallity of distributlion
of intelligence in the group may be¢e related to several
factors. Any ninth agrade group of students represents st
least a derrec of seclection from the totsl porulstion. This
particular group was selected not on a random basils but 1n
a manner that permitted the comparison of certain variables,
Some of these varlables may well be ciosely r-lated to
intellircence, This abnomnallty of distribution of intellil-
Fence may also be related to the method whereby the intelli-
c~cnce quotients of the students were obtained. This factor
will be rsiven additional con=sideration l1ster 1In this studye.

The distribution of scores, both Tnitial and final,
on the Rced 'Test can scarcely be considered a normal distri-
hution acbording to the chi syuare test. (Sce Table VIII.)
'here are less than tcn to "ifteen chrnneces in onc nhundred
that the fluctnation 1n the distribuation csn be attributed
to chance saaling errors, Thls abnormality of distribu-
tion re“lects elithecr ire selectlion processses involved in
settine up the experimsntal ecrcup or “ne inference that the
distribution of ability to resmnond successfully to the items
on the Pead Test 1s not normally distributed throurhout the
total population of ninth grade students. The 1,73 students
of this study produce a distribution of scores that meects
the chl sguare test as satisfactorily s ihe rroun of 3,5%2

students who were used by the publishers of the Xead Test



CO¥PARISON it 'TWE

1,973

QRSP

TARLE VIIT

Vo bt

STHTDANTS WITH TH
A HNCORM T, T T

STRIE TTION O
WR G CT w3

STRIRITTTON

6l).

SOTHL SCORLS O
LXPHRCTEL TN

Midroint Inttial Final
of C. I. Observed f Fxpected f Observed f Ixnected [
73 1 5 6
683 2 1 13 19
63 1 I L7 52
53 23 14 134 116
53 57 51 231 210
nh3 1173 126 N2 3073
I3 231 2 377 363
383 2 353 31¢% 345
33 335 hn3 230 26l
21 37h 3593 163 166
23 266 227 9l 3l
1% 131 122 3 3L
13 36 13 1h 11
3 5 15
3 3 3
Tot 1,973 1,573 1,973 1,973
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during the standardization procedures. (See Table IX,)
A zraphlc portrayal of the distribution of these scores
apnears 1in Ficsure 1.

The mean initlsl scores established by the separsate
schools included in this study ranced between 26,115 and 37.15.
This indicates a rather widespread Variation in the e xpression
of factors related to successful resnonses to the Read Test,
There 13 no way to determine how much of the differcnce 1n
the mean scores estgbli.:hied by the separate schools is due
to differences in the effectiveness of scilcnce instruction
prior to the ninth rade, It i1s =2ssumed in this study that
differcecnces due to effecctiveness of Instriuction will be
asvera-ed ont amones the separate groaps identi’ied for com-
perison.

Inasmuch as the ranece of initisl :ean scores established
ty the separite schools was between 35 and 50 per cent of
the total possible score, tihils shows that the difficulty
of the test was such as to permit the more sdequately trained
students to re~ister =oma cain throurh the year without
totslly frustratinge the lInadequately trained students,

The group of ninth orude students who wero taught no

sencral sclence throuch tne y-ar. This oroun wes comnosed
of 225 stné nts, 193 of whom were =bl: to nrovide both
initisl and final test scores, The four schools in which

these students were enrolled throurh 1950-51 dld not offer
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TABLE IX

THE ORSHRVED D'ISTRIR'™MION O THi SCOP:S
OF 3,592 STNMDUNTS WITH THR TRWQITENCIES EXPRCTED IN A
NORMAL DISTRIRUTION

—

Midpoint Final scores

of C. T. Observed I Lxpected f

72 L 13

67 39 30

62 123 37

57 212 210

52 396 33

17 532 5hA3

h2 6519 677

) 37 626 636

32 500 519

27 349 236

22 1133 1133

17 39 53

12 1) b

7 0 0

2 1 0

Totals 3,592 3,592




67
reneral sclence as a2 reyulred ninth orade couarse, The anthor
tnew of no reason why these students sho:ld differ in any
s1rniflcant reanect from those in the major croup with
the evxceptlon of having had a 1ittle more sgience instruction
srior to the ninth rrade,

The tenth ;-rade blologpy group who had been taucht no

~eneral scilence throush the ninth rrade. This group was

originally comnosed of 333 students. Throurh the elimina-
tion of those who, unron further lnvesticration, were fcund

to not share the criterias of the grocup and auvsentees on

the day the finsl form of the test was riven, initiasl and
final test scores were obtained for 226 students. These
students were taught by five teachers in four schools.

The author knew of no resson why these students should differ
markedly from those in the other two groups in respect to

{actors not considered in this study.



CHAPTER IV
THYE DATA AND THEIR INTURPRETATIONS

I. COMPARISON OF THE INITIAL, FINAL, AND GAIN
SCONRES ¢+ THI "HRLk GROIPS

According to the design of this investigation, the major
ortion of the dstas was to be drawn from a group of ninth
‘rade students ss they entered and comvleted the ~eneral
seience course. Two additional grouos were included to
srovide informetion which would aid in the interpreting
> these data., How much rain cor loss in science informatlon
nay occur throu h the ninth year of school independent of
enrollment in & reneral science class was one guestion of
concerne. A second question involved the derree to which
the tenth rade bilolosy course could be expected to provide
the ceneral sclence exmerlences thst had been omitted from
the program of students who had not been riven the ninth
rrade general sScience course,

The dats describing the results of administering the
Read Ceneral Scilence Test to these three mroups are summarlized
in Tebles X 2nd >I. Some of the more pertinent ffacts Trom
these datae are:

l. The differences “etween the means of tne Initiel
scores of the three groups cannot be cexrl~ined as due to

chance samplines factors,
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TABLE X

COi PAYLSCN Cr "M IT.ITLIAL ARD »Iu AL B3CCHEs OF THREE
FROTPS O ST TDUNMTS W0 TCOK T 0 READ THES

Group Raw Score z Score Group Raw Scorc z Ce.
M SD M SD
Initial sSeccres
Group II. 35.12 ¢.,10 .1l Group III. 38.25 9. lly .o
Croup Le&sr 33,12 9,75 =,06 Froup 1. 13,12 9.75 -.06
2ifr. 2o N0 -. 65 e 20 Sel 3 =021 .,2
SiLay e . 69 N9 .07 «OT W7 .07
t-r:stio 2.3 1.2 2,36 TabES 55 T.h3
Firnal Sccres
Group IT. 37.50 ©,h0 -,3& Group -L7. 2,01 .92 (10
Crecap T, Lhl.57 10, %5 .02 Sroup I. H1.60 10,36 .02
Diff, “h .10 =1,26 -.23 1.21 =-.4956 «O3
oI .71 LL(; -':).{7 .71 . :)O 007
P Siff, 63 AL 7N3 1.3 1..2 1.14

#1993 ninth grade students who were tasicht no cenersl scieuce.

#3226 tenth erade bloleosy students who had been te:rht no
ninthh orace raeneral science.

3823t] , 5973 ninth prade studentis who were tav~-int ceneral sclcnce,
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e - ~ oy A g o o '35'
CCrPARISON OF TULH GOAIN 3S3CCORLIS CF TIiRWL, OROUIPS CF
STOUDIGHNTSS WHOQ TCOn THiw rRAL Toov
Differences bLbetwesn I"inal and Initiel l.ean z Scores

e — — — — " _ _— - — ——

Group I. .03 Srouvn I. .08 Group II. -.50
Croun II. -,.50 Srour [1I. =.36 Group 1Il. =.36
nife. .58 nNife., Lk D' fr, L1l
3L s Sl e - AT L
ShGife « 07 Srairs -7 A .10
t-ratio 3.28 t-ratic 6o23 t-rrtio 1.40
Pearson Product-toment Coefficients of Correlation
Between Initial and Final Scores
r Shisese

CT‘O‘WD I. 72 Y 'Y . - . . - .\‘1

Croup [T, TE e e e e e o .03

GPO\lp LII. ,'r( - - - - . . . 003
wHce Table X, pagte 05, for identificetlon of the eroups
rcferred to in this t=ble.
#The stardasrd errors cof corrclation coef lcicrnts wnich sgre
rencmtcd L% t:ls stady were colceul ted by the simple eguations
SE 21 - Thhe =uthor 1s awre of tiwe mere recent discaission
mroed on the abnermelity of distrivation of the csarnlinr- errors
ci re The numbers ol scores used in caolculating the r's
reported in thls stody, how: ver vundcv the "thirec tim- s the
zt.ndcrd c¢rror'" a rest ci relia=illity tha} 1s com: arsble to
thhe z or t tests desceribaed by 1coden<HMH

1Goodenourrh, ov. cit., ™n. 2HA7-249,
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2. The differences between the standard deviations orf
the distributions of initial scores may be ascribed to chance
sampling errors.

S« There were significant differences between the final
and initial mean scores of each of the three grcups.

4., In terms of raw score points, the greatest gain was
made by those students who were enrolled 1n general sclence
classes.

5. Differences between the final and initlal standard
deviations of the three groups were small but sufilciently
large to affect the calculation of ;;ains as the ditferences
vetween final and initial test scores. This inlers that
rains may be rniore reliably estimated as deviations from a
common mesan.

6. Enterinzg ninth grade students are, as a whole, famil-
iar with a worthwhile portlon of the science informatlion
ordinarily presented i1n the ninth grade general scilence
course., This portion may be mucli greater than the additional
amoant they acqulre whille enrolled in the course. This
tends to justify an attempt to explore the origin of the
possession ot this intformatione.

7. If gsross galn accompanyling ninth ~rade instruction
is defined as 1inal raw mean score minrnus inltlial raw mean

score for the main group of 1,973 students this quantity

becomes 8.48 score polntse. It ¢ ainn due to maturlty 1is
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defined as the final raw mean score of the 198 students
who were not taught general science through the ninth rade
minus thelr initial raw mean score, this quantity becomes
2.38 score polilnts. 11 net gain accompanying ninth grade
Instruction is defined as gross gain minus galn due to
maturity, tris quantity becomes 6.1l0 score points.. The
validity of these quantities 1s increased by 1ldentifying
that the mean intelligence quotients of these groups did
not differ by more than 0.5 of an la« pouint. Additional
evidence is established by comparin: the end-of-year mean
score ol the ninth grade grouyp whiqh received no instruction
with the beginning-of-the year mean s.ore of the bilology group.
These quantities differ by 0.75 of a pointe. The mean intelli-
gence quotient of the blology group was .ound to be l.41
points higher. applying the re.ression equation technique
for matching groupsz this would mean that thelr mean score
on the head 1Test wculd have been predicted to be UG.67 of a
point hilgher.

8. To the degree that the head 'itest 1s a measure of
the attainment o1 science informatién, tlhie interpretation

is in order that the students in this study who had not had

ninth grade general science instruction removed this detf'icienc

2CTharles C. Peters and Walter ti. Van Voornis, Statistical
Procedures and their Mathematical rases, {(New Yorx: scuraw-
Hill Book Company, 1.40), p. 463,
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while enrolled in the tenth grade btlolo~y course, This

follows from the observstion that thelr end-of-year. mecan
score 1is 1.31 noints hicher than the end-of-yesr mean

score of the students completing the ninth rsrade ~ener:sl
science corse, When this difference 1s ad justed for the
advantace in intellirence enjoyed by the blclocy mroup, the
reliability of the sbove interpretation becomes about 75
chances in 100 of beine appllcable to all samnles of similar
nopnlations, Whether or not this interpretstion may be
anplied equally to the l11ife, vhysical, ~nd earth scilence
nhases of the total central sclence coirse 1s s qQuestion
that requires further investiration.

Ye Investirations involvine the administration of
tests to school younassters under conditions other thsan the
usual school routine often btring ur the question of the
attitude of the students towerd the test exerclise. In
reneral, 1t is nccessary te rely on the subjective renorts
cf the teachers recarding this fictor. The corre! ation
coefficlents hetween the initial and final test scores
of the three cronrs may be nsed to cstim:te the serious-
ness with w- ' eh the students apnronsched the test, It would
arpear that the students did nct annmrecach the tert in o
haphazerd m=nner,

The decree to which total ftest sccres may kbe interpre-

ted as revresenting each of the srerns of netnural science

- WD
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may be estimated from the data in Table X1I, The vart-
with-total score correlations Ilmnly a substantial degree
of internsl consistency within the totgl test. With the
size of er-ums involved, the standxsrd errors for the
correl stions shown in Table XIT arproximate ,03 for the
uncorrelated groups. If comparisons are to be made between
the initial 2nd final correlations of the sume group, the
standard error would be conserva:ively estimsted at .03,
The only consistent pattern in these correlatlon dsta
arpeasrs to be the renercl tendency for the scores of the
physical scilence ltems tc show incressed correlation on
the fingl admlinistration of the test.

Additlionsal datz resarding the senar=zte nhases of
natural sclence arc revorted in Table XIITI, Group I in

this table 1s composed of 2 random ssrsple of 200 scores

drawn from the total 1,973 ninth ~rade students who took
the initisl and final forms of the Read Test and who were
taught cenersl sclence throurh the ninth rrades Greup I1
1s 198 ninth grade students who were taurht no genercl
sclence thrcurh the yesr. Group ITI1 is commosed of 226
tenth ~rade biolov s*udents who nad bern taucrht no ~enersal
sclence throush the ninth -rade,

An inspvection of the date 1n Table XIII snows that the

physical sclence items inv-rishly ren rmcecre difficult.

Inasmuch as a raw score differcnce rreater tnan gpnroximately
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T . BLi, XII
CONRLILAT-CNS iy Waan i PAVT S°0Yms3 ANL TOTAT, 3COTES
OF TH..
TR TRCYTPS Qi STVD SNTS WHC TOOK TWI, REAT 9187
Pearson Pro- Z“rowo I, Group IT, Group II1T,
duct-=-loment
Coefficient
of Correlation
Intt. Final Tait, #'inal Init, ¥Win-l
r hetween 19 earth
sclence i1tems and
Lot2o]l SCOTE€ v o o o - = 32 « 36 .01 .79 e TY .71
r bectween 13 1life
sclence items =2nd
. ! by » - - - ™ - e . 5 by d .
tot sl 3core . 37 .‘J)O .77 .78 7 .3()
r Letween 33 physicsal
science ltems and
tOtal 3core . hd . . . L4 -l‘)l .C/LL 033 086 035 .\,38
NOTE: Gronn I, In this table rcfers to o sarole of
200 ninth erade students drawn from a ~rcup o 1,973 who were
i enirrht peneral scoilence. Group I1I., r "ers to 193 ninth orade
stnundents whe were taswiit no sencral scieuce,s Group I1II1.

226 tenth

* - -
S~ lency

r-fers to
no ~aenoeral

~rrde blclormy
Fheoimh the

stvde it s
ninth ~race,

who were ourht
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TAEBLE XITI

CO..PanrloOus prfvhish WHn IL1T1IaAlL alils FPINAL Paib'c LCOLLS
OF ““Hnbl Gnuo 2S5 OF OU okl Wi WO0Cn LHb nbhabl Qo7

aroup rarth Science Life Scilence Physical bcience
Items Iltems Items

b S 70 of in »b 6 of il oL jo of

fotal Total Lotal

Initial iiaw Scores

sroup I .2.10 &.31 48 B.70 2496 &9 14,22 4,36 38
Jroup II Q.35 Z.38 49 10,20 2,92 57 16.97 4.70 42
virre. —e23 =,07 =1 =1l.45 04 =2 -l.£0 .1l =4
groap I “.10 .51 41 S.7L .9t 49 4.8 4.36 &3
group III 10.54 .18 55 10.862 2.92 09 16.87 .02 44
biff. -l.44 13 =7 -1.87 e 04 =10 -2.05 =.16 =86

Final iaw Scores

Group 1 11.7°1 .00 L83 11.06 3.04 61 1v.48 .79 &
gdroup I1 10.24 .06 b4 10.40 .20 b8 lo.383 L.31 44
pifrs., .67 .44 4 66 =,16 3 ~.60 .48 7
aroup 1 11l.01 ¢.80 b8 11.06 7.04 €1 17.48 .79 O1

group 1II 10.62 3.58 06 17 .26 2.30 9S4 lo.27 5.16 ©bl
L/if'f. .39 "003 2 -‘1.4‘.20 .‘/34 7 oal .65 O
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1.3 points or a percentage difference of approximately

7 per cent is required to reach a t-ratio of three, many

of the observations drawn from these . roups can be expected
to apply to many similar samples drawn from the total popu-
lation.

A typical ouservation that may be extracted from Tabnle
XIII would read as follows: bietween the times o1 the initis
and final administrations of the riead ueneral Science Test,
the 226 blology students retained the same amount ot their
science information in the area of earth science whereas
these students galned about twice as much in the area of
life science as they did in the groupy of items wealing with
the physical sclences.

In connection with the group of 1,973 ninth ;rade
general science students from wihich the major portion of the
data for thils study has been drawn, the question may arise
regarding the effect of absences at the time of the second
adininistration of the keaa test. In this regard it may be
noted that the initial mean score of the total grouop or
2,318 students was 32.98 with a standard deviation of 9.85.
By eliminating the initlal scores of the 345 students who
were unable to provide end-of-year scores tais raised t:.e
mean for the remaining 1,937 to d.l<¢ and changed the
standard deviation to 9.,75. Neither of these chan,es 1is a

significant ditferencee.
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It may also be of interest to note that the end-of-
year scores of 3,592 students, over three tnousand of whom
were ninth sraders, and from whom data were gathered 1in
connection with the standardization cf the Read Test, pr- -
duced a mean score of [j0.33 with a standard deviation of
10,69, This 1s lower but not quite statistically signifi-
cantly lower than the end-of-year mesn score {or the 1,973
students included in this studye.

IT, RLOULATIONSHIP T WTWEEN INTHELLIGWNCL, AND SCORES
ON THI RIGAL @LEEQQAI,ZSCIJﬁECﬁ TRST

Althourh intelllecence in Itsell cannot very well be
considered =2n exrerience of studentes vrior to iInstruction
1t could be inferred that intellircence benr:s an important
rel ationshlip to the sgcquisition of science infortatlion
and vcruld thns affect a2 student's nerforrmance on the Read
Teste hnowledpe of thils r- lationship should ald in the
interpretstion of the effect of other factors which may =ct
sirultaeneously with intelligcnce.

The iIntellircence guotients for 1,520 of the students
in the group of 1,973 which suppllied the ms jor vortion of
the dats for this study were ontaned from the office files
of the cooperating schools., These intelli~rence guotlents
had been derived In connection with the us13l school guidsasnc

prcorar:s, hence the schools did not 211 use the same
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tntellirence test. The tests used were the California Test

of lentel Maturi&x,B the Qtis Self-Adninistering Tests of

-

ental 1’&bi11ty,!Jr Pintcr Teneral Ability Tests,5 and the
6

nermaon-iicNemar Test of Mentel Ability. The author was

advised thrcocurh corresvondence with the ovublishers of these
tests that each of the tests produced distributions of
intcllicence guotients with means of 100, The QOtis test
oroduced a distribution of 1intelligsence guotients with a
standard deviatlon of 12 whereas the other tests yielded
standard deviations of 16, With this in.orasation, the
intelllecnce g otients derived by tesns of tne Otis test
were converted to a cormon egyitivalcnce withh tnose derlived
by the othner tests according to the formula swusgested by

Gull ford.’

The Pearson Product-Moment correlation coefficients

Jl fmabeth . 2u1liven, Willis V. 7V are, and Jrncst W.
Tlers, C=lifornia Sort-TMorm Tests of Mentel liaturity,
(Los An~rles 273: California "¢ t T“mresu, 139),

uﬁrthur 5, Otls, "he Ctls Self-Acdrinisterin~ Tests of
Lontal Ability, (New York: World Rock Co., 1922).

SPudolph Pinter, Pintner “cencral Abllity Tests, (New
\:'Opk: wor“l(; POO‘{ CO. 9 ](—3’1) d

6%. i . terman and ‘oinn MeNemar, The T orran-lcllemanr
- . . fony ~ - < ™ 3 S
Test of Mental Ability, (N -w “Yor.: werld EBcox Cc., 1G:1).

7 ) .
'J. P. 'l ford, Fundamcinital Stadistiics in Psycholory
and iducation, (N=w Yori: MeoGraw-'T111 Lo., 1042Y, p. 1-1.
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between intellirence guotients and Read Test scores were
cnlculated for each of the three groups of students in this
study. These values sare renorted in Table XIV, The coeffi-
clents in this taeble are not corrected for atienustion.
Since the intelligence guotlients used in these correlations
were derived by menns of s variety of intelligence tests,
the attenuation factor is difficult to estimate. The

alternate form reliabllity of the Read est was rerorted

tentuatively as .855 Tsing this flicure and estimating the
relliability of the intelliesence tests as .90, the author
wonld estimate the correction for sttenuation to be about
15 per cent. The stenderd errors indicated for these

ccefficients were calculated by the silmnle equation:

3. = 1 = r2. The relatively hich corrc¢lsastion between intell:
p =

Tence gig-achtevement on the Read Test means that all compari.
sons between sroup perflormances will have to take the intelldl
~cnce of the groups into consideration. Intellipgence 1is
second only to initisl test srcores as a predictive facter

for end-cf-yvesar scores, In % far 2s this study has been able
to reveal, 1t 13 the most rellable single predictive factor

in resrsct to inltial or rre-instraction student rerformnasnce

on the “ead Test.

This relationsnip of intellirence rav be more meaninsful

L

OLennon, loc. cit.
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Tr LE XTIV

CORRTTATTION:

[¥2]

TR TS 300w

AN r . R TV, YN Y ~

PRSI S ) ST Yimin GROTTPS
‘ ~ SO = (iT15 " , -~ 4 \ oA AN Ly

OTJ Qr" ]TIW ,;n"]r,[b ON .‘ .I. ‘?.f'.::ﬁu- il ‘11‘1.L k)\_;:,‘,'_l RN N

TEST WITH THTHLLIC NOE

Group Inite r 3k Finsl r oSE

)

Group I, 1,520 ninth 7rrade students

who were teouvoht cernerasl science

throuarh the ninth ~rade. . . . ) .02 e 53 .02
Gronmp IT, 173 ninth ~r«de atndents

who were tai1+ht no cencral

S(‘/itfllce ° . . ' . Y . e ') - - of")‘ OO)J .62 .0':
frovn ITI, 203 stadents in tenth

srudce blolo~yv classes but who
had becen t:oicht no sencral

=nierce thracrh the ninth cr=ade .75 .03 « Dl o O
Group 'iffercnces: between 1ndividi:al
"~Scores with Intellicrence
r 3B
GI‘CuO .L . . . . - . -.'\-\'1 .02

GZ”OU_D II . - . . . . "er( 007

GT'O‘lb LII' . . 3 . . _002 .07
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1f expressed in terms of the coefflclent of determination.9
Thirty-one ver cent of the variance in the scores of enter-
ine ninth erade students may be attributed to the variations
in the intelligcence of the students. This quantity becomes
thirty-four ner cent for students who sare cowmpleting a
ninth sr=2de general science course, Fowever, 1f galns are
expressed as differences between individusel 9 -scores,
intelligence 1s of very little value in ovredictine galns.
Althoucgh there was a slicht derree of negatlve correiation
found in the cases of the samnles of students in this study,
quantitatively it 1Is so low as to perrmit expl:nation as
mere chance samplinge errorse.
XL, DIVPARRLNCES IN ACHTIW DI ONT As50CL8TnT wiTH
PP RWNC SS T BRX

Deata reegsrding this factor are reported in Table XV,
These d=ta show thet there 1is a cdl"fercence in the scores
in favor of the boys both prior to and after the ninth
rrade reneral sclence exnerlence, Therc 1s oractically no
chence that this difference may be attritutable to chance
sanplline errors,

When the performsance of boys and ~irls on the Read Test
is expressed in any of severasl raln messures, no differences

may be found wnich sare sreat enouch to nerrit any peneralizat]

‘Guilford, op. cit., o. L1ll.
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TABLZ XV

CCLPARISONS OF THE SCORZS OF 1,004
GIRLS AIND 969 BOYS

| _ -
ITnitiasl Tinal
Raw Score z Score Raw Score Z Score
M 3D M 8 SD N
I - g -
Boys 34.73 10.05 «1l65 43 .28 1l .32 154
Girls 31 .56 Q.20 -.160 40 .00 10.36 -el4"7
DAfT Sl «85 325 3.28 « 96 e 301
SEdiff .29 .27 004 049 034 004
Raw Score Gain s 73 z Score Gain as lean Diff-
Gcain of Possible rain ersences between
Gain mT-3cores
Boys B¢55 21 "0011 "003
Girls 8.44 19 013 e 03
Diff oll 2 -0024 ‘006
SEdirr 34 l.2 « 03 «05
t-—I‘atiO .32 104 .Od 1.20
Point Biserial Coefficlents of Correlation
r SE
Roys and Girls apalinst Inltial Test Scores. . 16 «03

Roys ard i1lrls agsinst Tinal Test Scores. « . «15 « 03

P=C5 o eSS e . . . ____ —————— _ — —
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about the totel ninth erede nopulstion., In connection with
te sarmmle of the nopulation which is Iinvolved in this study
there was a tendency for the boys to raln morec raw score
ncints but the decrease in varlability was 1n favor of the
cirlse.

In the snalysis of these data it was found that the
~irls in the main croup of 1,473 ninth grade students enjoyecd
a difference advantarce in mrean intelligence quotlient points
over the boys of 1.65 IQ voints. By usins the resression
equation technique for matchlne ercups, this would cive the
Firls a predicted advantrme on the Read Test of .32, This
docs not change the direction of the Interrnretation of differ-
ences associated with sex but it coes increase the gnuanti-
tetive relationship somewhat,

Ir order to cain sasn estimste of the functional value
o the d1i "ferences 2zssociated with sex differentiation, the
noint biserial coefflcient of correlationlo was calculated,
With this value Tound to be less than .20 it follows th=at
abtout three vper cent of the total variance in the amoun:
of science Information possessed by students may be attrib-
v table to sex differences. Lxnressed In the terms of

coefficlent of alienation,ll to know the sex o” a student

bid., pp. LO3-409,

Ib.'..d.’ po 323.




would increase the chances ot successfully predlcting

his or her score on the Read Test, snd hence his or her
store of science information, less thsn three or four per
cente.

There can be 1little doubt that boys possess a signifi-
cantly ~reater amount of sclence information both =»rlor to
and after ninth grade reneral science instruction. There is
no consistent evidence, however, that the instructionsal exp-ri-
ences of the course favor either the boys or the girls,

Both qualitatively and guantitaetively these findings
are renerally consistent with those from other studies,

An Interpretation of tnhese data rcec~ardin~ differcnces
associated with differcnces In sex nav follow one of several
trends., A nossible interpretation iricsht hince on the hypothe-
sis of trhe existence of a ment=sl 1rait more nrcdorninant in
~oys than 1in rirls, a mental tralt rivine the boys an advantage
on the markine of a reneral science tect, The evidence pro-
vided by iIntelli~ence tests showlng no similar advantace asso-
ciated with the performance of boys wonld reagnire that this
hyvpothesized mental trait world have to be sevaraste from thocse
involved in g student's verformance on inte'licence tests,

A more consistent interpretation mirht He that the
exerclses cn the Fead Test lnvolve experiences with which

the boys have had more prlor contacts. 'Me validity of
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this interpretstion, in turn, hinges on whether or not
there 1s a siegnificant relationship between 3uccessful
resnonse on the items on the Read Test and the exveriences
of boys and =irls, If there ls such a relationship then
1t would follow that a difference in the experiences of
hoys end cirls wonld be reflected in their mean scores on
the test,.

Classroom experlences In connectlon with the ninth
~rade reneral science course tend tc be shared equ=lly by
boys and rirls, [Fvidence 1ndlcatinys that both sexes achleve
eq1a9lly durine these exocrlences tcends to add validity to
this second interpretation.

IVe LIFFERENCES IN Al iloVui ANT ASOSOCIATRD WLITH
MUOMBERSHIP IN L= CLES ASL SCoNis

Differences associgsted with Scout exmeriences, The

differences teitween the scores of Boy and Girl Scouts ~nd
students uvilithont Scanit exveriences were found to be rreater
than that wnlech could be explalned as within the 11imits of
chence samvling errors, These clfferences were, however,
reduced darinz tihie cconirse of tlie yesr's instruction in
renere=l sclence, Cn tne biesls of flnal scores, the assur=snce
that there was a recal Gl Terence between the resn scores of

sueh ercups dropped to ahcut 35 cincnces In 109, It follows

from this that any vxpression compnaring tre o alns of tue hwo



groups would show the main to be greaster for the noun-Scout
2rOouUpS. T~is was convincingly so in the cese of boys and
showed a probability of about 75 to 100 of belng generally
true for rirls. Dsta for this factor appear 1in Table XVI,

It may be noted thsat cains measurcd as dlfferences
between raw mean scores exoressed directly as such or in
deviation units may be interpreted as representing the
mass effect or total variations of the iIndlviduals within
the ecrcups. The differences between the rfroups wnen ex-
nressed os the m=an di "ference between Individual T-scores
~ives a clearer estimate of the relative movement, that 1is
rains or losses 1In rclatlve rank position, within the
TrOUDS.

The differences petween the Scout croups and non-Scout
groups on the final scores and on the main estimates are
less than those foand 1n connection with initial scores,

The: existence of real differcnces Leciween Scouts, both
boy and ~irl, and non-3couts prlilor to instruction in the
ninth rrade 1s clcarly estabhlished.,. Attention is next

directed toward the guestion of whcether this difference may

e attributable te the neculisr = Tect

of the Scnut exrerience

or may be bhetter exnlained a3 asz~clated witn the wuneqnal

distribution of some other varisble be‘wecn the groups.
Preparzctory to apvroschines an answer to this Juestlon,

Boy and Girl Scouts were combined to form the more rencral



COMPARISONS

WITH THE

OF THI

TARLE XVI

SCTRES OF 366 BOY SCOUTS WITH THE
SCORES OF 603 BOY NON=-SCOUTS AND OF 389 GIRL SCOU'TS

SCCRES OF 605 GIRL NON=SCOUTS

88

e —————

Initial Final
Rew Score Z Score Raw Score z Score -
M St M N SD M
Roy Scouts 36.49 10,48 17 44.04 11.45 «O%7
Boy non-Scouts 33 «B6 10,12 =,10 42 .82 11,25 =.04
Difference 283 26 27 l.22 20 L11
SEgiff « 68 49 .06 «75 28 06
t-ratio 4.16 73 4.50 1.63 71 1.83
Gain as lMean
Gain as Difference
Raw Score of Possible z Score between T -
Gain Gain Gain Scores
Boy Scouts 7e55 20 -.1C -1.04
Boy non-3couts 9.16 22 « 06 «63
Difference -1.61 -2 -e16 -1.687
t-ratio 3.1C l.0 4.00 10.43
T " Tnitial T Final -
Raw Score z 3Score Raw Score zZ Score
™ SN N N SO N
Girl Scouts 32.27 1087 .16 40.98 10.57 11
f‘riI“l IIOI’I-SCOutSSO.VS 10.79-009 39032 9080 "008
SEQLff « 58 ede 06 «66 «46 « 06
t-ratio 3.86 056401'7 2.51 1067 3.1’7
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TABLE XVI (continned)

COMPARISONS O™ T, SCORmS OF 366 BOY SCOUTS WITH THL
SCORILS OF 603 BOY NON=-SCO.TS AN, OF 399 SIRIL SCOJTS
WITID TS SCCRWS OF 605 GIRL HOM=SCO T3

Tailn as Mean
Difference

Raw Score Nain as % 2z <core between T-

Gain of nmossibhle Gain Scores
tirl Sco'its 3.01 19 -.05 -.11
Girl non-Scouts 3.59 19 .01 .OT
Di fference -.53 o) -eN -.13
SF‘diff .36 2 .05 .15
t-ratio 1.6 9) 1.20 1.20

~ o s . ot et

- v e ————— o ———— . —— ——
—— - =
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catecory of Scouts to be compnared with non-Scouts. The
validity of this nrocedure re:ts on the zpproximately equal
numbers of boys and «~irls and the similarity in dJdirectlon
snd quantitsa*ive relationship between the scores of Girl
Scouts and ¢irl non-Scouts and between the scores of Boy
Scouts and boy non-Scouts. Deta related to these combined
ocroups appear in Table XVII., A comparlson of the pgencral
characteristics of the two groups mey be gained from Table
XVIITI.

These data show that the Scovts haasve several factors
in theilr favor, to a derree, 2t least, that m=ay be susnected
of affectin~ the acqgislition and mossession o!" sclence
informaticn. The results from previous rnhases of this study
prompt the Inference that intelligence differences hold
the ~restest promise of providing an expnlsnation of the supe-
rior performance of the Scouts. Thnc coefficient of correla-
tion btetween intellircence gnotiznts and initial scores on
the Read Test was found to be .557. By using the rerression
equation cderived from thls correlation as an estimating
equation, a mean score on the Read Test of 34.3 would have
been predlicted Tor the Scouts and a mean score of 31.19
would have becn nredicted for the non-Sccuts., This would
mive the Scouls a predicted sureriority of 3.65 nolints in
keepinm with thelr sunerior intellioccnce. The obrerved

difference between the groups was 2.6 with a stundard error
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TABLE XVII

COMP ARTSON OF 7THE SCORiS OF 765 SCCTTS WIMY
T2 SCOR:S 07 1,203 NON-SCZUTS

Scouts 3.
Non-Scouts 32.
DI fference 2.

)

SEgqee .
t=-ratio e

—— . —— - " —— D Wl o D A . - —— - e o — > . s A M am em s AP e . em cE———— - e ER o - S e —

Raw Score Gain as » of 2z Score Jain as Mean
Galiln Possible Gain Toin Diff. bstween
e e e m e m e e m e — e e oo _L=Scores ___
Scouts 779 19 -.0) -.35
Non-Scouts 1,93 21 .0l .35
Difference -1.09 -2 -.12 -.70
SEpL PP < 34 2 .07 « 33
t-ratio .20 1.0 1.70 2e12

- W e ar Sm A e v e D W S e D ey e - rmem—
To S e R B R TR i i, i e . " —_—

—— e

- e B chrutr i ap—
e —— &
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TABLE XVITI

COM™ ARISOW OF -+ CUaRA T BRI

SR

AR O ESTICS C THs S0
AND NOWN=SCZOUT GRCUPS

Characteristlce Scouts lon=-Scouts

— e e e g - e
S o T e e - —— === = —_—— ——

c e e o s+ s . 765 1,203

Number. « o« « « o« &
Yean intellirsence queotlent. . . . . . . . 104.05 99.5)

Percentare with hich interest in rcadine
srience bOOKSe o o o« o o o o o o « « « 18 10

Percante~re with low interest 1in regiine
SClence DOOKS:e v o o o o o o o o o o o« 22 23
ercantac L rom cs nome e € Ve o .
P :ntace °© "best" no catevor: 16 6
Perc:ntase from "poor" home cate~orv. . . 9 7

Yean number of science classes per wesk
throush the 6th, 7th, and 3th ~rades . o7 7.9

- -— —
. — - ——— - -~ — - ——



93
of O.ilte The stzandard error of estimuate for the reesression
equation was about .30, The difference between predicted
superiority of the Scouts and thelr observed sunerlority
1s sreat enough to rroise the guestion whether Scout experlence
as an 1ndepcndent variable 1s actually accompanlied by a
ne~stive r=lationship with the acguisition and nossession
of science information. An snswer to this yuestion was
sourht throuch the multiple correlatlion technigue and the
partial rescresslion coefficients provided by this techninue,
Table XIX reports the correlatlion coeflilcicnts amones the
factors suspected o affectine the acguisition of sclence
information which were Included 1In this study.

Several corments rerarding the derlivation of the corre-
lation coefliclents renorted in Table XIX sre in order. The
reader may understend the nature of the prcblem 2t hand at
this rhase of this iInvestisation. Briefly stated, the
problem consisted of estimatineg the quantitative correla-
tion of several rather different variables on a2 common ability.
Therec are adeguate testsof the nencil-paper type for use 1in
testins science infor-iatlon and intellicence. Tne literature
of statistlcel eonalysis vnrcovides competeant techni jues for
determining the corrclation between s'ich v riasbles so measurecd,
Tactors such ns Scout exnerilence, }-H Club exnerience, reading
interests, and the soclal and economic home conditions

of the students, although 1t mayv be assumed that such factors
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TABLE XIX

COBEWHICIUNTS O CORTRLILATION Bu'lWuaisN THrx HACTORS SUSPECTED
07 AFFECTINY THi ACIJTISITION OF SCL.nCh INWFORMATION®

-

0. Scilence Information, -9- .%57 257 .%65 ,%52 .%3&
3

1. Scout Experience . . === -== 133 .1,45 .1%7 .035

2. Intelligence . « ¢« « === === - .257 .03 -.016

3. Social -Economic
Home Conditions. . . === -=-- _——— -——— .000 3e4%

li. Interest in Reading

Science Books. . ¢« . === === -——- -_——— -—— .237
5. Periods of Scilence

Instruction in 6th,

7tn, and 3th grades. =~~~ --= - _—— -—— ——

*This teble should be read accordins to the [Tollowing ex-
ample: The coefficient of correlation betwecn Scont

Experience (1) and Social-Economic Home Conditions (3) was
found toc be .1L5.

#%¥No sienificant difference was found between the means of

these crops hence no attem~t was made to estimate the degrce
of correlation.



are normally distrlibuted throursh the population, do not
lend themselves to pencil-puper techniyues of measurement,
T- wes necessary In this study to resort to the use of cate-
~ories Iin wnich professed de rrees of these¢ factors were
rcpresented.,. In the case of two of these factors, reading
interests and soclal 2and economlic home condlitions, the
author belleved a more valid estimate of these factors could
be otrtained 1f the extreme cases were glven nreferred con-
slderation in the statisticel treatment,

There was a Turther lirmitation Imvosed on the collection

of

thnese corrclation data. In anticipntion of tine need to
be able to parcel out the e€flfect of iIndividual (actors
ecting simultaonecusly with others 1t became necessary to
‘1se estimates o zero and second oruer correlsastions thst
are numerlically equlvalent. These pr bleums turned the

author's attentlion to such methods of estimating correlation

>
as the biscrisl,” " (he tetpachorlc,l3 tne phil coef‘f‘lcient,uL

and the btiscrial snd tetrachorlie 2s3ine widesnread csses.l5
Of the correlatlion coelfilicicnts renorted in Table XIV.

vage 94, the coefficlent rerorted for 3cout experience and

““Peters and Van Voorhls, op. cit., n. 362,

131v14., p. 366,
14

Allen L. Edwards, Statistical Analvsis for 2tudents
in Pszcholow§ and Educatlion, (New York: Hinehart and Co.,
19)4 f po 11 L J

15peters and Van Voorhis, op. cit., vo. 375 and 33lL.
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science information is rather representative of those csl-
culeted by the bviserisl technijue., In order to use this
convenient means of estimating correlations 1t must be
assumed that there wruld be a normal distribution of Scout
experience within the total population and that this distri-
bution mey be divided into two categories., It would be
difficult to nrove that any student would nave been totally
isolated from the Scout experlence, By dividing the total
population into two caterories, those with no or less than
one yeer of Scou* exvnerience and those with one or more
vears of Scout experience, it 1s rossible tc work witnin

the restrictions of the bissrial technl.ue. The biserisl

coefficients, ry» and ry:, also follow an aroument similar
to that uvnon which the vrocedure was apvlied to the calcula-

tion of rnye.

The coefficients o” correlation between Scout experience
and the students!' social ond economic home conditions, r13,
and sclence book receding interest, T1)s ATE tetrachoric
r's calculated from widesnresd elesses, Accordine to Peters
md Van VYVoorhis, tis technisue ca2n be used to estimate
the correlation between two variables 1f they are normally
distributed and there 1s a clesr seperation of the two

extreme sepments of the povulation. The oricins of the

leeters and Van Voorhls, op. cit., p. 3:6,

.
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date upon which these correlations are based ald 1n meeting
the limitations on the use of this technigue. The tesachers

in the cooperatine schools were asked to identify the students
who came from the best ten per cent of the homes sand those

who came from the poorest ten ner cent, This assumed a

normal distribution of home condition from the poorest to

the best. The declislon to use this 2pvroach stemmed from

the belief that teachers, 1n genersal, are more ant to be
acu,uainted with the extreme csses of their students' home
backgroundse.

The use of this ttechnijue in grrivinre st an cstimate of
the students' intercests in resdin~ sclence books follows
a similar ar-ument. The sguthor hec¢lleved that the students!
memorles would ive more accurate estim:tes of interest
2t the extremes thsn ovcrall, A techniqgue for calculating
the derrec of correlation that used these extreme resvonses
more marikedly wculd thus bte assumed to yield a more reliable
estimate of the actusl rclationshin. Simllarly, rp3 and rp)
were derived and they follow s similar arcuoment.

To aid in the interrretation of thce va  idity of the
anplication of the =zbove technique gnd the coefflcients
obtained therebv, the author calcnlated the straicht tetrz-
choric r's, the phi ~ocefflicients, and the tetrachoric r's
“rom widespread classes for Scout exnerience and readlne

interest in science books and withh the socisl 2nd economic
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home conditions., In the case of the first of these factors,
interest in reading science boow, the strzight tetrachoriec
r was found to be .313, the phi coefficient .1%3, and the
tetracheric r from widespread clesses =g-'alled .167.

In the case of Scout work and home condition, the stralght
tetrachoric r was .263, the phi coefficient .173, and the
tetrachoric r from widespread classes was .15.

The values of the strauight tetrachoric r's in the preced-
ing paragrach would have been a valla estimate of the rela-
tionship between the two variables 1 the discrepsncy between
the two extreme catesorles wculd nave becn eyual to the
discrepsasncy between the two catesscries compvosed of the whole
popul ation, The phl coefficient would have given a valid
estimate if the dlscrepency be:wern the two extreme categorles
would hgve egqualled the difference between the high and low
half, With the cate:rories composed of tlie extreme cases the
value of the decree of relationship is reduced still more by
the widespread class adjustment to the tetrachorlc technique.

With the exceprtion of those involving acnlevemcent and

intellicence the r's in Table XIX, vare $4, run low, The
coefficient between Scout exper ence and orior instructlon
is so low thnat no further analysis of t1is relutlonship will
be made. The other factors were suvjected to the multinle
correlation techinigque 1in order to obtain =2n estimate of the

pertial recression coefficients. "hese were “cund to be:
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Scout Experience . . . . . .« . . . 042

Intelligence o« & ¢ v ¢ ¢ ¢« o o .« o  &541
Sociael and Economic o~e Condition .,023
Resding Interests. . . « « « . .« . e 222
The partlel recression coefficients for Scout ex-
perience gnd hore conditlions are substantlally equal to
zero. This leads to the Interpretniion that the one yesr

or more of Scout exverience of the 765 Scouts who were

]

inclnded Ttn "his stidy was not exclusively =ssoclated with
the abi*ity to resrcend to the iters on the Read Gr-neral
Science Test. Theilr av~arent raw score =2dventa~e ~vst be
assoclated with other factors twe ¢f wnich can well be

gagsured to be s meriocr intelliscnce and a fFreaster contact

with books =bvonut sclchr-e.

It athoulcd be noted thrat these sartlal recression

coelficlents dec not l1ené tremselves to 1sc vor nredlction

purposes or to estimate the net nercentace of sassoclstion

“or each of the factors actin~ exscluslively of the others.

The varicty of technignes usecd In derivin~ the zero =nd

second order r's did not nermit measvrecs of equal variahility.

Predictlicn waz not he srimary motive of this stndy. These

partlisl) recression coefficlents mew be acd

a~ =sn estimate

of the relative weirhts of the susvected coutributine

factors wnich were included in thisz study.

3
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Differences assocleted with - Club exoer!.nces,

The dete ccncernine thils factor appear in Table XX, It can
he seen that the differences iIn initisl, final, and faln
scores sare all 1n favor of the j~-H Club groun., These differ-
ences are so larsre in comparison with their standsrd errors
as to lead to the interpretation that there 1ls a real differ-
ence between such rroups 1n the total population.

As was the csse when Scout exnericnce was the factor
rein~ conslidered, attentlion 1s next directed tc the guestion
of whether other factors corrclated with ability to answer
the i1tems on the Resd Test were eqgqually distributed asmong
the L - and non ;=7 Cla» groupns. There were found to be
126 boys and 2,9 ~irls in the ['-H Club =roup. It was
further observed that the 1nitial mean score of the Ij-H
boye was 3,07 which 1s practically egnual to the initiel
mean s~ore of the non L-! boys. The iniltlal mrean score for
the 1= ~1rls was 33,52 =2nd this is signific=ntly ni her
thaen the 1initial reen score for the non }}-H ~irls. This
lends to the tentﬁtive interpretation that «irl and boy
I=H Club experiences be .r differeant relationships tc the
noasession ans acqulsition of sci nce infermration,

The compers=tive intellizsence o7 the -7 and non L-H ~srouns
rust be considered., It was Tcocund thnst the ! =i Clubd sroup as
n whole enjoyed an intelligence :o'*lent ¢ imeriority cof 2.31

intelligrence gquotlent points. By 2sins the nreviously
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TART. . XX

CO" PARISZON CU 7772 SCOR.L3 O 375 STUD L3 wWITH
ll-H CL' B EXPERITHNCE WI'TH TV SCOR:LS 0 1,59%

STTLLATE wiTHCTD Ip=-H CL'E LXPHRLuNCl

- c———————
g g e ey

D ) e e o A . el el et st
1 — e e e e e e~

Initlial _____"inal
Raw Score Z Scorec Raw Score z Score

s SD ¥ P SD I

e e - e~ = -

b= Club 3,70 ¢, 60 1 34

Non=/}H# Club 32.75 2,51 =0l M1.10 10.90 =-=,05
Difference 1.9; 2

Shdier 505

t=ratio 3.5

Q)—LO 005 .59 oh.‘i .ob
I 22 h.n0 lelih 1.02 .82

Raw Score Galn as % of 2z Score Gain as Mean Liff,
Tain Pesaible fialn Galn bPetween T-Scores

——— - o ————— . - - — s e - —

li=¥ Club 9.02 22 .03 .25
Non-{-H C1-1b3, 35 20 -.N1 - 06
Difference e O7 2 . Ol e 31
SEdif‘f‘ o 71 1 L0l 1
t-ratio Sl 2.00 1.00 .76




102
interpreted regression technique for matching groups and
assuming all other factors to be equally distributed, 1t
would have veen preuicted that the 4~I Club group would have
made a mean score on the Read Tlest of 34.47. The 1lnitial
mean score observed for the group was 34,70.

The analysis of differences associated with Scout
experience showed that the soclal and economic home condi-
tions and Scout experience show exceedingly low independent
correlation with scores on the heuad 'flest; thus 1t was deemed
unnecessary to check on the eauality of distribution of these
factors. hKeadin; interests and the number of periods of
prior science instruction show low correlation and there
was no known reason to suspect that these f actors would be
markedly disproportionately aistricuted tetween the 4-H and
non 4-H Club groups.

Althougl. the ;;ap between the two iroups com.osinga the
sample of students in this study widened during the year's
instruction, the gain differences were not great enough to
permit very reliable generalizations veyond this groupe.

This factor plus the relatively high correlation between the
overall initial and final scores (.728), prompts the
inference that the same interpretation may be made of the
acquisition of science information through the ninth urade as
was made of the information possessed .rior to the jear's

instructione.
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V. TIFFERIGCES IN ACHILVIMIKNT ASSCCIATED WITH
DIFFERENCES IN HOME BACKGRO''ND

Dt fferences associated with ruwral, villare, end city

home backeroi:nds, Data rezarding this factor are reported

in Tables XXI and XXII, A stndent was classiflied as belong-
ineg in one of these groups 1f he remorted on the personsal
infermation form that he had spent the »recedine Tlve years
in one of these horme background catecories. If perts of
the preceding five years hacd been spent in two or more of

these cesterories he was identified as comin~ from a mixed

hhome beackerounde.

These data will have tc be interpreted in ligsht of the
"prevailine stmosphere of the rural influence in the areas

of Centra2l Illirois. In few respects con the stndents

who may be classifled in the city czterory be expected to
have the =same bteckeoround exneriences in this srea as clty
stndents wonld have In an area surrcunded by purely
indnstrisl enterprises, In Centrel Illinocls snd esvecially
so In the case of the students composine the sample for this
study, students desisn~ted as comine from rursl homes misht
well cdiffer in the nat re of thelr home exreriences

fror those classilied ez city stdents

cut the villsre cate-

~ory shold be considered 2 trasnslition

~roup between rural

and city.

If the =srbitrary t-ratic of 3,0 is to be rmsintained
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TABLE ¥XT

COMPARISON OF THE INITIAL AID FINAL SCORLS OF STUDENTS
WITH RURAL, VILLAGE, CITY, OR MIXED HOMLE BACKGROUNDS

e = i = — — — — — = &

Raw Scores

Rural Village City Mixed
M SD N SDh N SD N SD

m™inel  43.10 10.39 42.42 10.10 40.87 11.15 42.06 10.80

Dirfref 1l0.28 74 8.78 el 7.€9 1l.38 8.58 2.40
SEdiff 040 037 051 046 026 .65 .45 039
t-r&tio 27.2 2.00 1'7.2 033 29.6 2.08 1901 6015

Zz 3cores

Rural Villare City 1'ixed
M M M ok
Final 14 .08 -.07 «04
Iaitial -009 .Ob .Ol 004
Diff 025 003 -008 0.0

t-ratio 5.17 «60 8.00 0.0

s
———




COMPARTISON OF THE (GAT
VILLAGE,

CITY,

TARLE XXIT

N SCCRES OW STYD TS

WITH RITRAL,
OR MIXHD YOF:

B BACKTRCTINDS

Rural 23
Vill ame .03
Dirff, .20
SEqyef N6
t-ratio 32.33

Vil!l are .f')E

("I.tV —00'7
deipf .05

— ey

Rural .23 Rural ?3
Mixed 0.0 City cO7
e 23 .30

.06 .05

3.33 6.00

Vill arme.0OR City -.07
Mixed Q.0 Mixed 0.0
Difr, .03 Dbirftfe, —.07
.06 .05

.20 1.50

—— -0 . -t W e aw — A . R e — ——— S A - —— — A~ ————— - — o - — O —— . =

Mean Diffirences Poctwecn Individaal T-Scorcs

Rural 1.9
Vill age .72
Ditr. 1.22
Skgirr « O1
t=ratio 2.00
Vill arce .72
Dire. 3
SEgire o5l

t-ratio 2.65

—

Rural 1.9 Rural 1.9
Mixed =-.15 City - 71
2.09 2.65

.5 N2

3.37 6. 30

vi11. .72 City -.71
Mixed -.15 Mixed -,15
37 -.56

.63 pH

1.3% 1.22

- . —— e e D A et D il

Rural 25
V'ace 21

Piffe. L
SEqicr N

t-ratio 1

- n o o — . —

Rural 25 Rural 25 V'are 21 q'e.e 21 Cityv 1}
City 13 iMixed 21 City 13 Dt ixec 21 Iixed2l
7 Iy 3 D -3

3 h 3 Ly 3

2e 3 1 1 0 1

- e
——— — e s . — it S, el . Y e ettt . Rt~ el -
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s the test of statistical significance, the differences in
he amont of science Infcrmation vossessed by entering
inth grade students from rural, villace, city, and mixed
ome backgrounds are no greater than those w lch can be
xnlalned as apt to accornany chance sa™llnes variations,
sirilar interpretation ust be msde in connection with the
mcunt of science information nossessed =zt the end of the
rinth crade exceot in the cormvariscon of city with ruarsl
ttudents, There can be little doubt that the rurgl st:dents
.end to zaln more than the clty students and tnose with
iixed home backgrounds,. The pains of the rur=1l1 students
ire sufficicently grester than tnose of the villare students
0 mlve &8 pr-bablility of apprroximstely ninety chences in
>ne hundred of belne generally s olicable to ninth crade
>opalationg.
The stendard errors for the differences between 2
score, initial and final, have been corrected for the
correlation 1In the grouos. The standsrd errors for the mean

differences b tween indivicrmel Te-scores have becn celculated

by the simvle fTormula Si :V/E%% va i%% where the 3D's indi-
cete the standard deviations of the distributions of the
incdividusl oifferences te:ween T-screa, ""rlezme stondard
errors thus cslculated wlll have to be con.:idered ss conscrva-
tively estimated,

With the excevtlion c¢f intellifrence, otihier factors
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corelated with the gbility to respvond to the Read Test are
assumed to be ejually distributed amone the home backeround
catecories., The meen intellipence gnotlents for 1,520 of
these students were found to be:

23l rural students ., . . . . . . . 100.45 SLE = .94
136 villa~e students . . . . . . . 102,65 3E = 1,20

979 clty students

. [ . . . Y 'Y . Y 1(\'1.75 SE Olt-s

173 students with mixec¢ backgrounds 101.L2 SE = 1,04
The dlifferences between the mesn Intelligence gyuotients
of the four groups are oracticslly within the rasnse of the
sums of the standard errors., The ~re test ¢ilference 1is
Tound to be between the rural =and villa&e eroips. By
anpplication of the ro~ression equation technique for match-
ine groups, this difference shoi:ld ~ive the villare group
a predicted advantave of arrroximately one noint for a mean
on the Read Test, Wwith this adjustment spnliied not only
to the comparison of villare and rural students but elso
to e11 rrcums, no chanres wo'ild occur in the directions of
interpretations rmade from the data in Tabtle XXI, »nare 104,
and Table XAIl, na=we 105, Nonc of the t-ratics would be

incrersed reyond or decrecuned pelow the gccepted value of 3.0.
A p .

Differcnces asscciated with "pest' and "poorest" homes.

During the years the author of thils thesls has teen associated

with vublic school teachers he had often neard students



veing referred to as coming from good or poor hories with the
connotation expressed or impllied that tlils vore a significant
relationship to tle students' school ac: ievement. A4an attempt
was made 1In this phase of this investigation to use this
type of evaluation of the home background oif students.

The teachers in the schools eniolling 1l,cl6 ol the
1,972 stuaents in the major group used in thls study were
able to orovide estimates of thelr students' home conditions.
Originally 233 were identified as coming from the "best"
homes and 167 from the "poorest." Apparently the teachers
were niore heslitant to ldentify students iIn the latter
catezory. Initial and final scores were obtalned for 228
of the "best" home group and 140 from the "poorest."

Data regarding the scores from these groups appear 1in

Table xXxI1il, The reader st.ould keep in rilnd the character
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of the groups and realize that the dirferences would be dlluted

if the total distribution hrad veen included,

There cuan be no douvt that real differences exist

between the "vest" and "poorest" categories both on the initial

and final test scores. The difterence in the gains is not

statistically signitricunt. The biserial r calculuted from

these widespreau classes provides an estimate of the tfunctional

value of the factor of home conditions if the total _roup
had been considered., Tl 1ls value wars found to ke .26 tor the

initial scores and .27 tor tle final, These are sigcnificant.
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TABLL XXIIZL

COMPARISON OF ‘I'Hil INITIAL, FINAL, AN GALN SCORES
O STTD.IT3 "ROF THz "=037" “31r "POOREST" HOU .3

————— o

_ _Inltial I'inal
Raw Score z Score Raw Score z Score
M _ S Mo b SD _ M
"Best" hores 33.35 9.50 .53 h3.35 10.3%5 .61
"Poorest™ homes?26,.,95 #H,50 -.33 33.17 10.05 -.32
Di f erence 3.90 1.00 .Sl 10.13 .25 .93
SEaqyer .95 .67 <11 1.03 N el
t-ratio 9.37 1.4% 31.27 g L2 .32  t.hs
Gain as % Gain as lean
Raw Score of Gailn z Score Li1ff, between
Gain Possible Gain T-Scores
"i2egt" homes 2.50 26 .03 « 39
"Poorest™ homes 1.22 13 .01 .92
Dif erence 1.23 3 .02 -.03
SEgiere ¢33 9 .03 .
t-ratio 1.5h .39 .25 .0OL

— - -
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The standard errors for these r's whcn calculated by the
SE =Ll 2 T2

Van Voorhis17 infer that this egi:ation gives & conservative

simvle “ormul e equalled .03. Peters and
estimate of the standsrd errors of r's so calculsasted,
Continuing the pattern of tnis investigation, attention
is next dirsected to the question of the possiblility of un-
equal distribution of othcr {sctors correlated with success
on the Read Test between "best" sand "poorest" cstecories. In
tnis connection the "best" proup was found to have a ean
intellirence quotient of 107,52 enc¢ the "pocrest" group e
mean of 97.30 with the standard deviatlons ol the two cis=
tributions beine 12.30 and 13.15 resvectively. by relyine
on the estimated correlation betwsen intelligcnce ana scores
on the Resd Test as reportcea earlier in this thesls and tne
estiratine equation derived from 1it, tiie vredicted means for
the two groups can be cd culsted, A ean initial score of
37,6 woula nav. been predictcecd for the 153 "best" home
students whose mean Intellircnce quotient was 107.52. 'The
standard error of estimate “or tnlis nrediction would be
.63, A mean initial score of 29.73 with s standard error
of estimate of .30 would¢ have boen prcdicted for the 99
stdents in the "poorest" home caterory. The observed

values were 33.35 and 2%.95 with standard errors of .63 and
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.71 respectively. The interpretation follows that the

apparent superiority on the nead Test reported to be

shhown by the "best" home group 1s considerably overlapped

by the superiority in intelligence simultaneously enjoyed by
the groupe.

Lighteen per cent of the students in the "best" lLome cate.or
reported "hi " interest in reading science bLooks whereas
20 per cent reported "low" interest. Trhis implies no
difference between the two categories. This implication
was supported by the value of the tetrachoric r _Letween the
two factors. Tr.is technique estlmated the correlation be-
tween the factors to ve ,001 with a standard esiror of
approximately .009. This implies that a cegree of corre-
latlon no yreater than plus or minus .03 exlists ietween the
soclal=-cconomlc home conditions of the students as estimated
by their classroom teachers and thelr 1lnterest in reading
science bookse.

Two hundred eleven of the students in the "best" cate-
rory and 131 in the '"poorest" category provided usable answers
to the question concerning the number of periods of sclence
instruction through the sixth, seventh, and eizhth ¢rades.

The mean numbers reported were 8.67 uand 9.60 with the difference
of .89 in the favor ol the '"poorest" cate.ory. The low
correlation between ti:is factor and achlievement on the

hkead Test together with the smallness of the difference
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between the mesns of the two groups precludes the necessity

£

of determinine the nredicted effect the difference in the

emount of prior instruction would have on the Read Test
scores of the "best" and "poorest"™ grouns. Although

there 1s a difference in the asmount of prior instruction
experienced by the two groups included in this study the
chances sre low (15 in 100) that a similar difference would

e found in other samnples drawn from the ninth grade popu-

lation,.

The discussion on pages 96 throurn 99 of this thesis
provides further aid 1n the interpretation of differences

assoclinted with the differences in home background conditions.

VI. LIPPFORKWNCES ASLCCIANTLD WiT 1 DIPVERENT DITRoES
OF INTERIEST IN REALING SCIuNCE ROOKS

The classiflcation of students in the catecories of

"Ligh" and "low" interest in reading science books sné books

avout science was based on the stndents' repllies to - uestion

number seven on the perscna! information form. This question

rends--"Abonut thow meny, if any, science books or books ahont

sclence have you rend dourins the ras: two or three venrs?"

The wordines of this ~nmestion nreved to be fanlty., The

intent was to have the stnudents exclude n:y science text-

tooks used in thelilr ~re-ninthti sr=de scicncecc clnasses,.

Individnuael tencrners 2nd thelr gstiodents diffrred in thelir
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interpretation of the gquestion but the pgencral pattern
sprears to have been to lnclude science textbooks in the
estimates

Those students who reported having re=sd one or no
science books or books about science ware placed in the
cstegory of "low" interest. Those who reported more than
four were placed in the "high" interest category.

An Insvection of the data 1n Tahle XXIV shows signifi-
cant differences in favor of the "hirh" interest grcup on
the initial and final scores. In terms of raw score aln
and malntenance of rank position the difference was in favor
of the "low"™ interest —Zroup with the J¢ifference almost great
enourh to be statisticelly sisnific=znt.

Darlier in this thesis on pares 96 thrcuch 99 it was
shown that Interest in reasding science books as re:orted
by the students in this study retsined a fa2ir derree of rosi-
tive correlation with scores on the Read Test even when the
overlapping of several other factors was eliminated, Along
this same line, the mean intelligence quotient for the "high"
interest cateccry was 104.05 2nd for the "low" 102,30, Pre-
dicted rmeszsn initial scores for groups o¢of this size and with
irhese mean intellirence gnotients would be 34,33 and 33.42
with stundard errors of estimate of .50 and .35 recpectively.
This adjustment, 1f applied, wculd resolve only about 1.5

points of the raw score ¢l ference of 7.%3 volnts oricinslly

cbserved,
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TABL XXIV
COMPARISON O™ T'H.e INITIAL, TINAL, AND GAIN SCCRLS
O ST 4TS WITT "9IaH" ANT "Low" INT.R~ST IN
READING SCILNCE BQCKS
Initial Final
Raw Score zZ Score Raw Score z Score
v SD M I ST M
"High" intercst 33.12 10.70 .51 4L=.10 11.20 Ll
",ow" interest 31.35 3.3% -.173 BO.O3 1745 -.1
Di ~““erence 577 1.3 . 69 6.02 . 7L 55
)“'(aiff ‘ .rf‘; .:;) .O‘ .:!i .'\:)0 oQ?
t-ratlo 3.867  3.29 e 30 7.16 1.23 T35
_ Galn s /b Tain as | €an
Raw Score of Caliln Z Jcore DiTr. between
TFaln Posslible Taln T-Scores
"Tien" interest  7.993 22 -.10 -.9Y
"Low" interest 3.73 20 .0l .53
Difference -.75 2 -1l -1.57
S@d4ice . 60 1. 3 .05 .5l
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The two groups were observed to differ signlificantly
in respect to the mean total number of sclence classes
reported through the sixth, seventh, and eichth crades.

The "high" interest group reported a mean mumber of 9,79
classes whereas the "low" croup rerorted 4.76. The differ-
ence 1s in favor of the "high" interest group and amounts
to 5.03 classes with a stancderd error of .37. The biserial
r calculated by usin~s widesorezd classes tetween reading
interest snd number of prior science classes 1is .35. The
correlation between the number o periods of prior .Anstruc-
tion ané scores on the Read est is, howcver, so low, .13
wlith a standarcé error of .02, thet there 1is little over-
lapping on the correlation between reading interests and
scores on the Read Test. Thils r with no elimination for
overlappineg 1is .24 and the partial r witn the number of
neriods of prilor instruction held constant l1s .21,

Thus the interpretstion is implied that a si nificant
dergree of exclusive correlation exists between the nerformance
of ninth erade students on th: Read Test and thelr rerorted
interest in reandine science books and books about science,
Due to & defect In the design of the personal Information
form, there 1s no way to internret wrether tnls correlgtion

refers to sclence textbooks or science “ictlon.
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VII. DIFFERINCES ASSOCIATED WITH DIrTFLZRENT Al OUNTS
OF SCIuaNCE INSTRUCTION THROTCH TH:. 3IXTH, SEVENTH,
ANDL EIGHTH GRADES

The data reported concerning this factor orieinated
in the students' 1nitial and finsl scores on the Read Test
together with thelr repnllies to the gquestion on the nersonal
information form--"About how many science classes did you
hevrs each week while you were in the sixth rrade?
Seventh crade? ___ Highth grade? __ ." The data thus
scgulred will have to te interpreted within all of the limita-
tions 1.21mosed by havina rcellied not only on the students!
memories but also on thelr revresentation of what constituted
2 s8~lence class,

Of the 1,973 st:dents from whon initial and final
scores on the Read Test were obtained, 1,393 provided
usable answaers to the question nertaining to the number of
orior scilence classes., The predomlinant reason for dlscardinc
napers was that the students hhad plsced question marks or
indicated in 3ome other way that they were unable to answer
the aguestions, The remalnder of those discarded ovapers
represented cases of dlizcrensncles ~ctween the stdent's
answer to the asbove guestion and to the guestlione-"In which
of these ~rrades did yocu have a regular sclence textbook?"
A dilscrepency was declared 1f the student revorted no sclience

class 1in a narticular rmrade and then indlicated naving used
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a sclence textbook throush thst rcrade.

As previously inferred, the renlies of the students
will have to be accepted for stestistical purnoses at thelr
face value, The interpretation of this snalysis, however,
may be enlifghtened by relesting some of the observetions
made pursuant to the collection of the orlesinal data,

The first of these concerns the difficulties encountered
in palnine or attemnting to ~ain a rellgble estimate of the
number of science classes experienced by students prior
to the ninth prade. Durines conferences with district and
cityv school surerintendents it was often immlied that the
annual renorts recelived by these officials too often reflect-
ed s decree of rerortinc desirstle rether than actual
smornts of sclence instruction through the sixth, seventh
and eichth ~rades. Princlpals often imnlied that thelr
statements of the number of classes 1in science tzueht their
corrent ninth orade students during the sixth, seventh, and
eirchth ~rades might be in error due to adjustments in dailly
proprems made by individual teachers, adjustments reflectinge
the individual teacher's confidence and interest in teachlng
science,

Observations renorted by some of the clessroom teachers
mav be indicative cf the conditions w-ich sccompanied the
students' recording of their renlies to the personal infor-

matlion form gquestions. Students rervortedly tended to compare

renlies to the gnestion concerning »rior sclence clssses,
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Discrenenclies asmonr the rerlies of stidents in the same c¢lass
were often explalned as dne to individi:gl st dents changling
schcocols or missing sclence classes for cne reason or another,
The data revorted 1n Tesble XXV were drawn from 1,393
stuidents with froﬁ zero to a total cf Ffifteen sclence classes
ver week through the sixth, seventh, and eirhth grades,
With the standerd errors of thhese means reosorted in Table
XXV ranging around ,65, a difference between means of
epproximately 2.75 volints 1s suf”iclent to reach statlstical
sieonificences,
The non-recular increcse 1n means witic inereassing
nmbers of nrior science classes »Hroronted the c~lculstion
of the correlation retio and the nse of the ensilon-sguare
technique to test the linearity of the relaticnship and the
simrmificonce of the correlation, PYeters =2nd Ven Voor'hisl8

nprovided tablcd veluecs of epsilon-sy

]
el

19re 2t the filve =2nd one

per cent levels of confidence. These values con be "1sed to
corpare a correlstion ratio with the dercrec of correl g-
tion that conld be exwected on the vasls of chznce fluctua-
tion when the true ccrrelation is eero,. Eirnt cclumns were
used in the cnalculation of the ~ccrrelation ratio and the
scores of 1,393 students were used. The tatvled veaelue of
ensilon-squere with k-1 eagual to 7 =and N-1 e.ual to 1,000

is .011 =t t:rie one nper cent level ¢of ccnfidence, The

181v14., po. hoL-97.
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TABLL XXV

COM P RISON OF TTH .+ INITIAL SCCRmS .o 3 TDLATS WITH
VARIOUI AMOINTS O SCLunNCis CHLASS:CS THROTSY TH
SIXTH, SEVINTY, AND oI0HTH GRADLS

l"ean Intellicence
Quotient

Total Mmber
of Classes

Reported N ¥ SD S W g
N -1 311 30.75 3.75 .50 243 101.4
2 - 3 1ih 7 231.072 S eTe . 37 S84 100 LT
T 203  33.5L4  9.55 .67 L7 10,2
6 - 7 133 330 9.6'5 .70 159 1(2.6
3 -9 189  34.93  $.15 .67 1hG 1¢2.3

10 -11 212 3.3 C.50 RECTIRN RV 1(1.3

12 -13 1-° .12 c,2” I I “rouh

1 -15 s 33.50  9.35 L5 303 102.1

Pearson Product=toment r btetwecn Read Test
Scores and Mumber of Sclence Classes . « . . .13

Sk o= .02

Correlation Ratic, corrected for samnle slize
and number of classes, between Read Test
Scores and Tamber of Sciencce Classes

.1’?

L ]
S, = .02
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ensilon-sguare valﬁe was obscrved to be .025 w ich indicates
a degree of real relationship between the scores on the Read
Test and the number of prior scilence classes.,

The product-moment r between these factors eynalled
.13l4 with a standard error of .02. The epsllon-sgquere test
of linearity revealed a value of ,00%9, This value 1s signifi-
cant at the five per cent level of confidence 1f only 1,000
scores had been used, The 1interpretation follows that there
are less than five chances in one hundred that the relatione-
ship between Read Test scores and the reported total number
of science classes throurh the sixth, seventh, and eicrnth
rrades is linesar,

In the calculation of the above correlation ratio and
product-moment r, no consideration was made of the relative
recency of the prior Instruction, Tor example, 1in the
tabulations on the correlation chart threc classes per week
throush the sixth grade were treated 1ldenticslly with three
classes per week that may have been reported throusn the
elchth grade., Table XXVI reports some of the data gathered
in an attempt to estimate the effect of recency. Instruction
that occurred throurh the eishth erade tends to be accommanied
by hicher Read Test scores but the differences are not sreat
enough to jJjustify generalizations beyond the samovle of
students included in this study. These differences were

great enough, however, to prompt an investiration of the
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INITIAL SCORES OF GRJOUPS OF STUDENTS

DIFFERING IN RESPECT TO THE GRADE IN WHICH PRIOR

SCIENCE INSTRUCTION HAD

Group

N
Py

Science Classes in
Sixth Grade only

Science Classes in
Seventh Grade only

Science Classes in
Eischth Grede only 1

Science Classes in
6th and 7th Grsasdes

Science Classes in
7th and 8th Grades 5]

Science Classes in
6th and 8th Grades

Sclience Classes in all

80

68

28

68

50

18

Three Grades 1423

Science Classes in none

of the Three Grades S

18

OCCURRED
N SD SEM
3025 10.43 l1.14
32 .19 9.75 1.18
335 .55 965 «85
31 .90 9.51 1.20
3577 9.85 «27
31 .90 Q6350 4.88
35 .59 970 26
29.30 O.+40 e 53

(These data were calculated from the total
ninth grade students.

sclence through the ninth grade as well as

not.)

This included those

group of entering
who were taught
those who were
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effect of welghting the reported number of science classes,
A random sample of 200 scores drawn 1n connection with a
phase of thls study reported earlier (page 74) was used to
test the effect of multiplyins the number of classes reported
throurh the sixth ~rade by one, the numbher throuch the
seventh by two, and the number revorted throuch the eicghth
by three. Thus trezted, a student revorting five classes
ver week throursh each of the three grsdes wonld be handled as
havine a totel of thirty classes in science prior to the
ninth rrade whereas a stuadent who reported three classes
per weck throuch the sixth, none throusch the seventh, and
tnres mner week throuch the ei~rhtn woi1ld be identified with
a total of twelve classes, One hundred elchty-nine of the
students in the 200 naper samnnle vrovided nsable answers
to the gquestion at hand., The product-moment r from thils
sample eqgn1alled .,1263 SE = ,07. The results from thls
sample infer that no siocnificant differences casn be assocla-
ted with the recency of the »rior science classes,
Differences between the Read Test {lnal or erg-of-year
scores of gproups of students with veryings amounts of prior
instruction show relationships wiich nre :-rimllar to those
found for 1nitisal test scores, These data appear 1n Table
XXVII. With the standard errors of the mecans as renorted,
a difference of ap-roxirmately 3.0 is sufficient toc show a

significant difference between these means,
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COMPARISONS O THy FINAL SCORLS OF ST'LuuHTS WITH
VARIO'TS NIMMBURS OF SCIEWNCE CL/SSES T'/'RO''GH THIL
SIXT¥, SUVHNTH, AND EIGHT:Y MRAILS

Total i.umber
of Classes

Revorted N M SD SEm

0 « 1 311 39,27 10,50 . 50

2 - 3 1h7 1LO.00 11.70 « 97

h -5 203  hl1.60 10.70 .75

6 - 7 139 .15 10,95 .30

10 -1:‘ 2].9 4;.70 10025 06(}

12 -13 1'75 L’l3.(,)0 10.20 o"?

1 -1% L5 L2.10 10.65 .50

Produact-Moment »
and Nurber of

between Resd Test Scores

Science Classes. .

Correlsastion Ratio, correccted for

size andg

number of classes, betwecen Read

Test Scora s

and

ssmrle

Nimher of Scilence

Classes.

.12 S})
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The decrease in the value of the product-moment r
between the iniltiel 2and final administrations of the Read
Test 1is significant 1f the stendard errors take the correla-
tion between the initiasl and final test scores into considera-
tion. Thus calculated, the standard error of the difference
hetween these two r's egqualled 015, A similar interpreta-
tion follows for the difference between the initlal and final
correlation ratlos.

The ensilon-square test reveals the correlation ratilo
value of .120 to be significant at the one ver cent level and
Pfurther that the chances are less than one in one hundred
that the rclationship between these Read Test scores and the
recorted number of prior sclence classes 1s a linear relation-
ship.

Lstimates of the gains made by croups of students with
various numbers of scilcrce classes throuech the sixth, seventh,
and eirhth grsdes may be made from the datzs renmorted in Table
AXVIII. An inspection of these data shows that esach group
made sisnliflcant gains throupgh the year, The standard errors
of the mean raw cains have heasn corrccted for the correla-
tion bhetween initial and final Read Test scores., ''he standard
garrors of the galns exnressed as ner cent o’ rain nossilible
are difficult to estimnte due to tihe actlon of correlation
bctween the initial and final test score:, I the Initiasl and

final rnaw scores are expressec? a3 the per cent of the total
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TABLL XXVIIT

COMPARISON OF TH., MiAM DIFFARUNCLES UMWl INDIVIDUAL FiINAL
ANT: INITIAL T-SCOR:{.3 CI' 3T DTS WITTH TARICUS NUVMBIMRS3 OF
SCInNCH CLAS3ES THROIGH THID SIXTH, SoVedily, AND wi?iTH SRADLS

Total Number

of Classes 3#
Reported N I SD SEMm
0 - 1— 311 .63 7.30
2 - 3 L7 13 7.59
Iy, - 5 203 -.03 7.29
5 = 7 139 .15 7.33
8 -9 139 -.36 7.26
10 =11 216G .12 6.72
12 -13 173 .15 7.11
1l -15 Ls57  ~.63 0,63

Product-t.oment r» between Read Test Scores
and Mean LDiffercnces between Individual
Final snd Initial T-Scores .« .« « « + « o« « o« =,052

Correletion Rutlo, corrected for sample
size and number «f{ c¢lasses, betwcen Read
Test Scores end Number of Science Classes.

. =.0358

#See page 126.
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score, the standard error of these percentage scores 1s
approximately three per cent. On this basis the standard
errors of the differences betwecn final and 1initial percent-
gare scores wculd have a standsard error of aporoximately two
per cent by applying the correction for the correlation
between initial and Ifinal scores. Under these conditlions
the interpretatlon would follow that there are no signifi-
cant differences, 1n ~eneral, between the ~ains of any two
of the groups of students with various numbers of science
classes throush the sixth, seventh, and elshth grades. The
same interpretation wenld be made of the differcnces between
geins wiicn expressed in raw score ooints.

Galns expressed as mean differences between individual
T-scores should be interpreted as chsnmes iIn relative rank
nosition. The process of converting raw scores to T-scores
reduces all scores to a common distribution and it would
follow that 1f there were no chances 1n relatlve rank vosi-
tion within two distributions there wruld be no differences
between mean scores of the two distributions.,. It 1is difficult
to estimate the standard errors between s'ich mean differences
as rerorted in Table XXIX but the sienificance of the whole
relationshin betwecn :'ean individual T-score differences may
be estimated from the product-moment r and the ccrrelation
ratio. The product-roment r is just short

of the arbitrary

tnhree times its standard error regrirement for statistlcal
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TABLIL: XXIX
COMPARISON O THii RKAD TEST GAIN SCCRUS OW SROUPS OF

STTLENTS WITH VARICTS UTMRBILRS OW SCLHCE CLASSES IN
TRA SIXT, SEVIET ', AL KITSFTH 7RIDS

Galn gs lMean

Total Number Raw Gain as Diff. between
of Clgsses Score of Gain individual
Revorted N Gain SEgain Possible T-Scores
2 - 3 1!4.7 8.9? 066 20.1* .L'-j
y = 8 203 3,06 .53 19.4 -.03
6 - 7 139 3.27 .55 20,6 «13
(3 - 9 15(/) 70 37 QE;,L; 1/5024 -036
10 =11 219 3,22 19 20.2 12
1 =15 hsw 3,60 .35 20.7 -. 63

Product-iloment r between gsins expressed

as rmrean Jdifferences betwecen individual

T-8cores and the number of science eclasczes

In tne sixth, seventn, and e._ehth rades . . =-,052

Corr lation ra*lo betwicn threse two ‘actors. -.0935

Hta with ensilon sq@rare corrcct ' on « o« o o« . D0l
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significance., The value of the correlatlon ratio was found
to be-.035, This would be significant by avrplying the standard
error derived by the simple formula: Sk = l_;ngiﬂi_ but
the epsilon-square test <lves a value of .00, = value that
comes short of the 007 required for significance 1iIn cases
where 1,000 scores were used in the csalculation. “he nega-
tive si~n of the correlation 1s bsscd on lnsvection of the
nattern of scores on the correlation char" and the value of
the nroduct-moment r,

The epsilon-sgnare test o the linesrity of the relation-
shin hetween Read Test score ~rains nesas:ired as mean differences
tetween individual T-scores and the revort.d number of science
claases throurh the sixth, seventh, and el~hth zrades »nrovided
a value of ,001 whsn .003 would be required for sicniflcance
at the flve per cent level of confidence, Tuls means that
there 1s no reason to be ieve that the relationship 1is
non-lineer.

The feader mav recall thst the product-moment correl a-
tion between mean differences between individual T-scores
and inte lirence, renorted on vaze 32 of thils theslils, was
2180 low =2n¢ ne~altive, This might lcad to the Intcrpreta-
tion thaet the technl jue as a:nllied here sensli es the
students who made high scores on the initlal test througch

having thelr scores too close to the {functionsl celling of

the test, If this interpretation is not valld then it would
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follow that the instructional experiences through the ninth

srade gener2l sclence course do not provide the students

who are initially surerior in rank position an opportunity

to maintain this relative suverliority.



CHAPTER V

THE DATA SIMMARIZED AND GEILTALIZATIONS PHOMPTED

BY THE DATA

This study was initiated to determine the relationship
between the sclence iInformation posseséed by ninth rrade
students and such school and out-of-school factors as
intellirence, sex, membershin in Scouts and }-" Clubs, inter-
est in readin~ science books, soclal and economic home con-
ditions, and prlor instruction in science through the sixth,
seventh, and el hth ¢rades,

lkstimates of the sclence information possessed by enter-
ing and end-of-year ninth rrade stuadents were obtained by
the '1se of the Rezd Teneral Scilence BBst., The classifica-
tion of students 1n caterories representative of the school
and out-of-school factors included iIn the study was based
on the students' rerlies to questions on a2 personel inTorma-
tion form, on the intellli~ence guotlients obtaiﬁed from thelr
school office files, a2and on inform~2tion obtained framn confer-
ences and correspondence with the'r teachers,

The identity of relationship between a factor suspected
ol affectins the possession of sclence Iinforration was
r:vealed by tne co.iparison of the tes! scores of r~rcups
differing iIn resvect o the pnessession cr lack cf the sus-

nected factor. If a statistlcelly sirnlTicant difference
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was ildentified, tihe functionsl value of the relationship
wes estimsted by caelculzatinzg the de~ree of correlation

between the fsctor snd scores on the Resd Test,

Dats concerning groups differing in respect to general

science instructlion throu~h the ninth erade, The results

of this study show:

1. Students who were tausht rener»l science thronerh the
ninth prede, students who were not tancht ceneral sctlence
throurh the ninth rrade, gnd students taught bilolory throuch
the tenth esrede bnt who were taunrht no cenersl scilence
through the ninth ~rade showed sirniicsant incresses in thelir
mean scores on the Yeaod Test between the [[inal and initiel
adminristrations.

2. The =tudents who were tsarht reneranl science made the
rreatest ~aln, snd the stidents who were not teucrht ceneral
sclence made the least cain.

3. There w~3s a hi~h =zorrelstion bcitween the inl+ial =nd
final test scores of 811l three groups.

i, There was "igh correlatlon between the nart scores
from the sub ject matter areas of the natursl sclences; earth,
1ife, and physical, end the tctal scores on the test, These
correlations were obtained frow a sarmle of 200 students who
hed hed sclence thrcursh the ninth <rade,

5. Roth the 1nitial snd finsl resn scores of all ‘!'Yree
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~oups show zrecter feamlliarity with the earth and 1l1fe
srience items than withh the physicsel sclence items.

6. The rreatest gsin of the non-science ninth m~rade
roupr wes 1n the sares of the esarth sciences,

7. The rrentest mein of the blolosy group was in the
res of the 11ife sciences snd second greatest galn 1n the
hysicsl sciences.

8. The initial mean score of the ninth crade students
as soproximately 15 per cent of the totsel possible score
nd the final mean score of this errouv was avproximately
5 per cent of the total vossible sccre,

Genereslizations ncerain~s from th: res:lts of this
yhase of the study are:

1. The items on the hkesd "est zrec related to the
‘nstructional activities in the ninth fr«<cde general scilence
rlass and to the activities of nintn rsrade stuidents who
nay not be enrolled in elther a ~encrasl scisrce or blology

~rlass.

2. The items on the Read Test =re more closely related
to the subject matter of the ninthh ~rade cencral science
course than to the subj ct matter of the tenth rade btlolory
course or to the everyday activities of boys and -irls wnro
are enrolled Iin neither of thesc ccoirses,

3, The instrmactional experiences In the wenerel s-ience

and biology courses tend to have asboutbt the sa e effect on
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311 students in regard to the gaining of edditlional science
informstion.

e Interpretations made on the basis of the total test
snores are appllceble to each of the subject matter areas,

5. Students upon entering the ninth grade renersl
sclence course sre alresdy famlliar with a worthwhile por-
tion of thc science Information customasarily included in

the ccurse,

Dats concerning the relatlonship between intelllgence

and scores on the Fcad Test. ""Me resvlts from thls phase

of the study show:

l. There 1s a moderate degcree of correlation between
intellisence and the c¢istributions of the initial scores
on the Read Test,

2. There 1is abouat the samec derree of correlation between
Iintellilecence and the final scores on the RReasd "est,

3, Of the factors in-~tuded in this study, Intellirence
showed the ~reastest derrcce of corrciation with the initiasl
tezt scores,

Jle In connection with the distrihution of Tinal scores,
the decrec of correlatlion beiween Intellirence and final
scores was cxcceded only by the de~ree of correclaticn
Fetween i1nitisl and finsl sceres,

5. The correlstlion between intelllmcnce and cains in
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scores on the Resd Test, slthoush negative, was too low to
be statistically siegniflcant.

feneralizations eccrulng from this phese of the study
are:

1, W-atever it 1s that gives a student an advantare
on the intelligence tests which were used to estimate
intelllisence also cives the student an advantage in possess-
inr secience information prior to enrollment in the ninth
rrade ceneral science class,

2. Intellirence 1s the most reliable slingle factor flor
predicting initial scores on the Kead 1est,

3. The 1instructionsl exvmeriences included 1n the general
sclence class are of such nature thet the intellectually
hricht and dull student have egual orpvortunities to gain

additiongl sclence informatione,

Differences in achievement egsscceclsted with differences

0 -

in

—

exXx, ~“he results obtained from tls vhase of the stndy

are

1. The bhoys invariably s—-owed hicner mean sccres on the
Read Test than did the ~lirls,

2. '"here was no sirfniicant difference ne. ween the ~~=ins
of the boys ana girls.

3. The mean intelligence quotien. c¢f the ~irls was

significantly higher than that of the bcys.
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he The difference between the mesn score of the boys
end oirls was sufficient to show a polint biserial coefficlent
of correlation of .16, SE = ,03, on the initisl distribution
and .15 on the final.

fenerglizations accrulins from the resnlts of this phease
of the study are:

1., The difference found to be 2s33cciated with sex
differences, althourh on the surflace a rather prosaic and
gscademlc statistic, does show by the princinle of concormitence
that the subject natter of the course is related to the
everyday activities of boys and ~irls, T™11s assumes there
to be differences in the everyday out-of-school activities
of boys and rirls,

2. There 1s a closer relationship between the subject
matter of the Read Test and the everyday =zctivities of boys
and girls than between these actlivities and the exercises
in the intelligence tests whereby the intellicence guotients

of the stiadents were determined.

Data concernine differences assocci:ted with member:siilp

in Scont orcani-ations and /\-H Cl ibs, “"ne results obta ined

fror this nphase of the stucy sre:
1., Boy and Girl Scouts consistently showed statistically
sirnificant superiority on the Fead Test,.

2e The superiority of the Scouts decressed hetween the
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initial and final testing periods.

3. Members of the Scout organizations had a higcher mean
intellirsence quotient, a rreater concentration of their
members with "hish" interest in resding, s cresater per cent
of their members among the students in the "test" home
category, and a greater amount of science lnstruction through
the sixth, seventh, and el~shth grades,

o The biserial coefficient ol correlation between
Scout expericnce and Resd Test scores equslled .1573 between
Scout experience snd 1ntellirence Juotients, .133; the tetra-
choric coefficient o” correlation calcilsted from widespresd
cases between Scout experience and soclal-economic home
conditions, «L5; the tetrachoric r from widespread cases
between Scout exnerience =nd sclence boox rcadling ilnterests,
JH73 and tiie Liserlisl r between Scout expericnce and perlods
of scice .ce Instruction throu-h the sixth, severith, and
elohth esrades equslled ,0J335. Hacn of these coefficients is
equal to more than threc tiires its standard error,.

5. The partial re ression coefficient for the relation=-
ship between Scout experience and Read Test scores witn €ach
of the other factors in "I, above hecld constant equalled
<0l 2.

6, Students with j-H Club experience shtiowed st=tisti-
cally higher initial and finsl mean scores than did students

without L -H Club experience,
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7. Students with 4-¥ Club experience fained more but
not significantly more thrcugh the ninth rfrade general science
course,

3. 3irl L4-H Club members showed a significently nicher
initial mean score than did the girl non L-H Club members
whereas there was no such difference in the case of boys.

9. The s periority of the -H Club members was over=-
lapped by a comvmarable degree of superiority in intelli-
gence,

Generalizations scecruineg from the results of this phase
of the study are:

1. Memhersnlp In 3Scout organizations and in l}j-H Clubs
1s accompanied by scme Tactor that glves students an =zdvan-
tare on the Read ‘lest =snd also on intelligence tests.

2. ®liminate from the reclaticnship retween membership
in these orirenizations and Resd est scores the overlavpling
of other factors and trere 1is no sinii'lcaent degree of corre-
lation remainine,

3. The expericnces cf the general sclence c¢ . rse mist
duplicate some ol the ex-eriences slisred by the riembers of
these organizations vrior to instruction but denied tne non-

members nrior to enrollment in the course,

Data regarding differences in achlevement -ssociszted

with differences in home backrsrrounds, The resmlts from this
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phase of the study are:

1, There were no significant differences in the initial
Read Test mesan scores of students entering the ninth grade
reneral sclience course from rural, villace, city, or mixed
home backegrounds,

2. The suvnerior caln made by rursl students gsve them
a significant advantace over the city and mixed home back-
cround students on the final distribution of scores, Theilr
advantace over the villacre stidents was sufficient to show
a hich derree o7 probtabllity of beino <enerally apnlicatle
in the tota' ninth ~sr-ade ~oovpnl-=tion,

3. There were no sieni "icant differcnces between the
mean intelllicence guotients of the four crours,

i« Students coming from the "best" homes showed signi-
ficantly rrecter initial and final Read Test mean scores
than di1d those coming from the "poorest" homes.

5. The advanta~e of the stndents in the "best"™ home
catercory on the initiael distribution was sufficient to give
a biserial r calculated from widesoread cases of .26, a
st nificant derree of relationship.

6. 3tudents from the "best" and "pcorest" homes tend to
cain the same amount of science inTormation as measured by
the Read Test throngh the ninth orscde ceneral science course.

7« The suveriority In Read Test scores 1s virtnally

overlapped by a supcriorlity in intellirence,.



1359

8. Students from the "best" and "poorest™ homes do not
differ in respect to their reported interest in reading
science bookse.

9. The partial regression coefficlilent of socisl-
economic home conditions and Read Test scores wlth Scout
experiences, intelllgence, and sclence book reading interest
held constant was found to be .023. Thla was not a
significant degree of relationship.

Generalizations accruing from this phase of the study
are:

l. Rural, villare, and clty chilldren are equally aware
or unaware of the relatedness of sclence Information to
thelr everyday activities prior to instruction in the ninth
crade general science class. Rural children, hcocwever, may be
closer to the actual point of application of many of the
principles of science and tnus become more aware of the role
of sclence 1in thelr everyday actlivitles causing them to
retalin a grestcer amount of the Information developed 1n the
course.

2. The "best" home environment provides no more of =
stimulus to a student to w»ick up sclence information in
science classes or elsewunere than “oes the "poorest" home
except 1n the same way that the "best" home tends to develop

students with superior 1intelllgsence.
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Data concerning the differences associsted with

different degrees in interest in reading science books and

books about science, The results frcm this vhase of the

study are?

1. The students who reported a "hiovh" derree of Interest
in readine sclence books were significantly suverlor on the
initial snd finsgl distributions of Resd Test scores,

2. Students in the "low"‘lnterest -~roup siowed the
crester galns between the initlal anc final testing vweriods,
The difference in —ain was eglmost rest enoush to be statisti-
cally asigniflcant,

3., The biserial coefflliclent o! correlation calculated
from widespread cases tetween renorted rcading interest and
initlnal Rc¢ad Test scores was found to be 272, a signiflcant
de«ree¢ of correlation. ‘The partirs! rerression cocfrlclient
for thnls rclatlonainip with intelli~ence, Scouat expericnce,
and scclal-ecoiniomic home conditions held e-~nstent was found
to be .222.

i« The s*nudents with "hl1ew" interest In roadine science

books had exnerisnczed = slmi "leaqtly creater numter of

sciconce clesces thronch the sixtn, seventh, and el~hth
rrades,
. nerali-atlions acer:iinr Tfro- t9is nhisse ol the study

1., The derrea of relatedness Laotweoen the scle ¢

[ )

0
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in“ormatlion possessed by ninth grade students and thelr
revorted lnterest 1n reading sclence books 1s greater than
the relatedness between suéh information and any other
factor encountered in this study, the intelligence of the
students belng considered constant.

2. ''he 1tems on the RKead Test reflect a close assoclia-
tion with the science iInformation ordinarily included in
science textbooks and semi-popular juvenile scilence bcoks,

3. Students with hich and low intelligence show about
the same deree of interest 1n readin- scle':ce books,

lte There is no differcnce in the depree of stimulation
toward reading sclence books offered by the "best" and
"pvoorest" homes.

Se The more contzct a student has had with formal sclem:;

classes the more apt he 1s to hsve read sclence books,

Data concerniq& the differcnces 1 achicvement asso-

ciated with different amounts of sclence instr ction through

the sixth, seventh, and elichth crades, The results from
thlis phase of the study ures

l, Althonucrh =a sieni’icant derree of corrclation was
fond voetween Read Test scores, itnitisel and Cfinal, end the
reoorted number of science classes through tne sixth, seventh,
amd ei~hth rrades, 1t was 3¢ low a3 to be almost neglirible,

2. The relationshin betwec:: Read "est sccecres, initlal
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and fingal was found to be non-linear.

3. There was a si~nificant decrease In the derree of
correlation between Read Test scores and the number of
sclience classes throursh the sixth, seventh, and eichth
grades between the initlial and final testines periods.

o There was a degree of negative correlation between
rrains on the Read Test between the 1Initial =snd final adminis-
trations and the reported number of prlilor science classes,
The value of thls correlation was almost negligible and
scarcely statistically sienificant.

5¢ There was no reason to belleve that the relationship
netwecn ~sailns on the Read Test and the revorted number of
priof science classes 1s non-linear,

Generallzations accrulng from this phase of the study
are:

1, The subject matter learined by student=s in the ninth
rrade ceneral sclence covrse is sirmilar to but far from
dunrlicnted by the science information acqgulired by students
In mren-ral scilence classes throurh the sixth, seventh, and
eirhth esrades.

2. Somewhere hetwecn "nore at 211" and "five days a week"
thronrh the three rr=zdes orior tc tne minth there 1o a
nmber of sclence classes that wonuld ma<e the most ef"icient

nse of instructionesl time.
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3. Instruction in the ninth grede meneral sclence ccurse
tends to close the gap between students who enter the cuurse
with a2 minimum and a maximum agmount of vrior instruction
in scilence. It follows from this that a student who shows
precoclous sbility in the acqulsition of sclence 1nformation
is not provided instrictional experliences enabling him to

maintain his relative superiority.



CHAPTER VI
RICOMMENDATIONS FOR IWUTTIRE STUDIES

The results from this study show a rather definite
pattern in so rar as the objectives as measured by the
Read Test are concerned. An examinatlion of these results,
however, brings to mlnd the question of whether other
objectives of sclence instruction would, if measured and
sub jected to similar analysls, siow similar results, Addi-
tional studies might focus attention wore specifically on
the abllity of the students to anply scientiflie principles
to the solution of thourht nroblems involvinege natural
phenomena. Other studies micht consider one or more of the
- varlous factors associsted with the methods whereby sclentlists
identify and solve problems,.
Identification of the reletive dor-ree Lo wnich entering
ninth rrade students are famfliar with the suhject matter
cistomarily included in the pgeneral science ccurse ralilses
a gquestion concernines research on tne allocation of toples
among the crades =wrior to tnhe ninth. MMwther rescarch mi~ht

reveal additional subject matter sreas s:ltable for incluslon

in the course., These additlonal zubj:zct matter aress mirht
provide the students a rreater opportinity to advance their
possession of sclence information beyond the level existent

at the beginning of the course,
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Tne lack of positive correlation between intelli=zence
and the acauisition of science information throush the ninth
rrade general sclence course 1s another csesuse for concern.
fdditionsal research conld well be directed toward the deter-
nminestion of new subject matter areas that could be included
in the course and would be capable of challenging the upper
levels of intellectual sbllity. This recommendation assumes
that there should be something of a8 normal distribution of
the gbility to acqulre additional sclience inlormation

thrournh the ninth prade,
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TAELE XXXI
DISTRIRTTICN OF TH.. CORRELATED INITIAL AND FINAL SCCRES
OF 198 NINTII GRADE STUDENTS WITH NO SLNLRAL SCILiLiCE

THROJSH THE NINTH GRALE

Initiel scores

Midpoint —-
of Co Ta 3 313 13 23 25 33 335 I3 I3 53 53 63 63 73 Total

73

683 1 1
63 1 1
58 1 2 3
53 1 2 3 1 12
§ 1,3 1 3 3 o 2 25
c,?qf L3 31 3 9 502 31
< 38 1 21317 I ? 39
= 33 1 1 41012 11 bl
23 1 7 6 7 1 1 23
23 b 6 L o1 1 16
18 21 1 ©5
13 1 1
R
Totala 110 2 20 02 he 2122 3 193

= meem— - ev————mreepeme—
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TABLE XXXII

DISTR,IRIITION OF THE CCRRLLATED IVGITIATL, AND +1.. AL
S 0mws CF 227 TENTY GRADE BIOLQGY STUD.LYTS WO
HAD TAD NO T SRAL SC I pNChL mwipo e 0y,
NINT T ORADE
Midpolnt Initisl Scores

of Co Io 3 3 13 1% °3 23 33 33 43 13 53 535 63 63 73 Total
73

Finegl Scores

63

63 1 3 L 8
53 37 7 3 20
5 2 N 5 L1 9 5 29
13 1 2 ¢ 9 3 29
L3 77 1h12 1 1 1 13
38 371316 7 2 18
33 2 L 7 3 401 28
23 . 13 3 1 1 1h
23 1 2 2 5
18 2 1 3
13

8

Totals 1 513 34 36 51 36 27 16 3 227
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PISTRIBRTTION OF T'ik INIYTTAL SCORKS OF A 200 PAPER
ITeEMS CORRLLATLD
WITH TOTAI, INITIAL SCORE

SAF PLE ON TH- BARTH SCIKNCYH

-

Midpoint Score on

Lartry Science Items

Of Co Io 1.5 305 5'.5‘

7e5 9.5 11.5 13,5 15.5 17.5 Total

73
683
63 2 2
58 1 1
53 3 1 }
@ 18 3 g 3 1 12
£4
S h3 1 ) 7 0 2 22
w2
~ 33 = L 11 15 5 37
é 33 h 3 1L 2 35
23 1 1 6 19 10 i h1
23 3 10 3 3 2l
13 G 6 1 16
13 3 2 5
8
Totals 1 16 30 W1 Lh 3719 10 2 200




TABLM XXXIV

DISTRIBUTION O THE INITIAL ZCORuS OF A 200 PAPER
SAVPLE ON THis LIFE SCIENCEL IUE.S CORRuILAT&D
- WITH TOTAIL. INITIAL SCORLE

——————rr e e— e e e

T ey o e = —eewe e —omes————
" —— —— e - -

¥idpoint Score on Life Science Items
of C. I. 1.5 .5 5.5 7.5 9.5 11.513.5 15,5 17.5 Total

73

635
63 2 2
53 , 1 1
53 1 2 1 Iy
§u3 3 | 7 2 12
A L3 L1l 6 1 22
: E 33 7 17 12 1 37
& 33 2 10 15 1 36
23 5 7 12 16 1 L1
23 2 10 12 2l
1’3 1 7 Iy 3 1 16
13 2 3 5

3
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TABLE XXV
DISTRIBITION OF THE INLTLAT, SCORES CF A 200 TAPKR

SAVMPLE ON THE PIYSICAL SCIuNCE IT-MS CORRMLATED
WITH TOTAL INITIAL S 'ORE

iotal Score

Midpoint Score on Physical Science Items
of C. I. 1 4 7101316 19 22 25 23 31 34 37 Total
73
53
63 1 1 2
53 1 1
3 2 2 h
h3 ] 13 12
"3 b1 - 22
33 T 1717 2 37
37 3151 b 36
23 1oe 2 601 il
23 217 L1 2l
173 1 3 L3 L&
13 10 5
5 PO
Totals 215 33 43 b2 313 H 0 1 1 200




TABLE XXXVI

DISTRIBUTION Of 'I'Hs FINAL STORES OF A 200 PAPER S& PLE
ON TH= KART!" SCTI#NCE ITeMS CORRLLATED WITH ~INAT TOTAL
SCORE
“i1dpolint Score on larth Science Items ‘
of Co Io 1.5 3.5 5.5 7.5 9.5 11.5 13.5 13.5 17.5  +otal
73
o8 2 2
63 1 3 it
3 1 3 Ly 6 1h
33 1 310 10 24
© )3 1 12 9 5 27
J? L3 2 7 11 12 1 1 34
E 38 7 16 11 1 1 36
ST S~ 3 1z 6 2.
23 1 5 L 16
23 ! ' 1 9
13 3 3 N
13 1 1 2
3
Totals 9 13 Wl——hl Ly 2 28 12 200



Totel Score

TARLE XXXVII

DISTRIBT™M ION OF THE FINAL SCORES OF A 200 PAPER

SACPLy ON THIE LIWE SCLmNCE I[T:MS CCRRWLAT®D
WiTH FINAL TCTAL SCORE
Midnoint Score on Life Science Items

of Cuo Is 1e5 3¢5 5.5 T7e5 Yeb 11.5 13.5 15,5 175 Total
73

68 2 2

63 1 2 1 L

28 7 6 1 1k

53 2 5 12 5 2l

h3 2 7 12 O 27

h3 3 3 13 < 1 3y

33 Iy 13 15 3 1 36

3 1 2 t 13 > 1 23

21 | " O 2 16

23 3 | 1 1 S

1 1 3 h

13 1 1 2
3

Totals 2 2 12 21 3 Ji:3 oo 23 2 200
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TARLID XX»VILT
DPISTRLIBITVION OF THE PINAL SCORLS Ci A 200 PAPER

SAMPLYE ON THE PHYSICAL SCIMNCz ITtMS CORRWLATLED
WITH FIMAL TOTAT, 3CORW

i"1dpoint Score on Physical Sclence Items

of C. I. 1T Nt 7 10 13 16 19 22 25 23 31 3l Total

73
A8 2 2
63 2 1 1 Iy
58 2 10 2 1h
513 1 6 1 2L
o I8 1 v 1h 7 1 27
§ 13 518 100 1 3
2 ,
3 39 1 16 156 ? 36
13
S 3 131 1h 2 23
2 1 i1 3 1 16
23 1 2 L 2 G
13 3 1
123 1 1 2
3
Totals 1 5 h2¢ Lo Ll 20 2 143 h L 200




T4A3LE XXXIX

CISTRISUIICN OF TH . INITIAL SJORES OF 1,520 STUD=..T3 CURKELATED
WITH LTELLIGEGCE QUCTIENTS

—— — - et ettt — e ey et APttt ety ol = . iRy
——— — T - - - ity

1 dpoints Intelli-cnce Quoticnts .
of 5o I. 03 53 75 72 83 38 93 98 103 108 113 118 123 123 133 138
73 1
63 1 1
63 1 1 2 4 1
=5 2 2 4 3 1 2
o 53 1 4 4 8 7 4 6
§ 5 1 1 45 o 10 17 19 14 & 1 2
i: 43 1 12 21 2% 57 29 2z 16 11 2
é 35 102 2 3 5 22 3% 44 45 38 31 20 12 2 1
'3 33 1 1 6 4 11 23 47 35 42 52 29 25 8 2 2
:é 25 2 5 15 25 3 33 57 42 30 21 8§ 3 1
- 23 4 5 17 15 25 45 32 29 17 o 2 1 1
16 3 4 5 3 11 15 1. 10 12
15 4 3 5 1 3% 3 3 2 5 2
8 1 1 1 1 1
3 1 1

lotals 8 16 3 30 T4 il? 194 205 212 207 150 122 67 42 12 8
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TABLE XL

DISTRIBUIICH CF Il ILITIAL SSURsS OF 173 WINTH GRADE olUDM.To
WITH WO GElERAL SOILlCL Tii THE NIWIH GRAZL CCRRELAI:D WILH
ILUTELLIGE L QUUTIC..DS

e e e ————————- e S — —
Midpoifts Intelliceonze Quotients
of C« I. 53 & 73 70 85 o8 93 05 10% 103 113 115 125 125 133 155

[

6J

O
\ N

&

o 93 2 1 1
(D ~—
£ 48 1 1 1 3 35 1 1
(&)
N 43 1 1 5 05 3 2 3 2 1
—
% 3 1 > 49 4 3 1 1
DG L < 7 o “ 2
:E 3 2 7 1
e J 4 .

- 27

25 1 bR O B 1

23 T2 2 3 4 3 . 1

15 1 1 1 ] 3 1

13 1
Totnln 1 5 3 G 25 2% 27 24 23 9 1. 3 z 1 3

= P —— -
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TABL: XLI

<
-

DISTRIBUIION OF ik ILILIAL SOURLo OF 208 TLuIH GRADE 3ICLOGY
STUD=ITo CORRELATED WwIrH ILNTELLIG....E QUITIZIIO

llid~oints - Intelligence Quotients

0o S I. 67 61 77 7 5% 38 63 95 103 105 113 118 127 128 133 1
73

be:

68

63

58 1 1 1 2 2

53 ! 03 4 oz 2 2 Z 1 1
(2} .
® 4 z S 4 0z o 2 1 2 2
O
& 43 11 oz 2 - 4 1 1 2 1
@ 30 105 7 7 1 71 2 2
oy
4'3 . End
= 33 L 4L : 7 o’ 5 4
—

25 12 1 4z 7 3 s 2

23 2 3 2 - 2

13 5 1 1

13 1

5
Lotals 5 2 L9

17 26 24 36 3 24 11 4

I~
(e




TABLis XLII

166

DISIRIBUTICN OF il FINAL S.0REs OF 1,520 MlH GraDE STUD..TS

COR. ELATES WITH INTELLIG

ey

- e rqem -

.
N L W

UCTIENTS

Yidpoints Intellisence Quotients
02 Co I. 63 68 73 75 83 38 93 98 103 108 113 113 123 125 135 130
73 1 1 1 1
58 2 1 1 1 1
53 1 2 2 10 10 3 5 4 1
5K 1 2 ¢ 14 24 1> 1L 13 & 35 1
53 1 5 7 12 2% 32 O ¥» o12 9 2
o 43 2 3 7 27 3 ® % % 2 19 5 1 1
m845 101 03 417 32 32 4y 4L 29 14 7T 5 2 03
ré 33 1 2 & 4 11 2@ 4s 41 3 3 13 9 4 3
23 1 2 5 7 2+ 3 40 3 32 20 7 T 6
22 1 4 10 17 1o 21 20 17 9 9 1 1
23 1 3 6 1 7 8 17 < 7 4 1 2 1
13 2 4 1 4 o 5 2 4
1% 2 5 1 1 2 1 1
5 - —
Totals 1. 35 L0 T4 117 19w 200 212 207 150 122 67 42 12 3
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TASLE XLIII
DISTRIBUIIOL OF THE FI.AL SCCOR&S OF 173 NINTH GRALE STUDLUTS WITH

O FEIERAL SCIWICH IN TiS LLNPH GRADE CCRRELATED
JI n I A;JLL.LJLJA. <L QJ:J:I-.:TQ

liidpoints Intelllve ce Quotients 4—
of Co I. 63 60 73 78 8% 32 93 2C 1335 10C 113 118 123 128 133 133
1>

65 1

63 1
55 2

55 1 1 2 4 1 1
g-—n 1 2 -+ o 1 ] 2 1 A
L

(&} -

o “4> 1 3 3 5 04 2 4 2

W

154 “r 4 “r £ 13 5 2

e

Ej 33 Z 1 % % P 1 1

2. 2 3 3 S5 2 1 1

27 1 1 T 441

15 1 1 1 1

13 1

S
Totals 1 3 3 G 23 oG 27 24 25 % 18 3 3 1
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TiBLE XLIX

DISTRIBUTION OF THE FINAL SCORES OF 208 TENTH GRADE BIOLCGY
STUDLITS CORRELATED WITH ILTELLIGELJE QUOTIENTS

cestetatn mms—
—

hidpaints It:xtelligcnce Quotients
of Co I. 63 68 73 78 83 83 93 98 103 105 113 118 12% 128 133 138

———
———

68

63 1 1 2 1 2

50 2 3 L 4 2 1 2 1

55 2 2z 3 3 3 2 5 1 2 1 1
g))-ru 11 1 s 65 4 1
5
(})’-?5 > 1 r 7T 353 o v T 1 2
® B =2 r 5 v . o T > 1 1
ES% 1 o - 4 3 2 2 1

2. 2 1 1 2 2 2 zz =z

23 1 2 1

15 1 11

13

8
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TABLE L

bR

DIS{LIBUTICH O il DIFFLLELCES BuTwBoin INUDIVIDUAL [IIAL
ALD INITIAL T-SCORUS OF 1,520 STUDZATS CCIRRELATED WITH
INTZLLIGENCGE QUOTILLTS

widpoi Intelligence Quoiients
ol Ce 63 65 73 75 83 &8 93 90 103 100 113 118 123 128 133 136
21 1 1
8 1 1 1 5 1 1
2]
015 11 2 1 3% 2 & 3 3% 5 3 35 1 2
O
[&] .
12 11 1 2 z 10 12 1o 17 3 7 1 1 1
]
T 1 Ry -, .
9 2 01 4% 4 21 15 12 13 11 S o4 1 1
o
o 8 52 1% 11 21 7 2. 3117 13 7 31
o—{
“mm 51 L 16 37 35 %2 25 19 15 9 S 1 2
£ ) _
e 1 T o1 %2 33 3% 32 3% 2. 19 11 o 3
=
S -3 S04 1. Y. o2l o286 20 72 33 oo oz2o 5 5001
x
® 3 &z 4% 4% 1s 10 Lo 22 t7o1l o1y e S S 20
L
? - Y 0L o o 19 17 1L 17 12005 05 4011
c ’
S-1z 1 2 T % 3 7 5 7 4 4 2 2
I
-1% 2 1 1 5 S3
G
o .
A-1C 11 o2 2 12 1
-21 ) T T2
-2+ 1 1011 2
8 %5 7+ 104 012 150 =7 12
‘Hgo ?Du =] o £ —~ ~ ~ o ~
10 o HHN 20 ey 122 el <
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TASLL LI

DISIRIBUIICH O DIFFLRENCLS BeETwobiv INDIVIDUAL FINAL AWLD
INITIAL T-SCORES OF 173 STUDE..TS CORRELAIZED WITH
NTZLLIG.vwoe QUCTIEZNTS

Jdidroints Intelligence Quotiients
of . I. 53 68 73 73 8% 38 93 98 103 108 113 118 123 128 133 138
21 1 1
18 1
«p]
$ 15 1 1
S
n 12 1 1 1 ]
]
= , ~
7 1 1 e 2 1
@
o S 1 - “i 5 > ° 1
53 2 Y 7 5 2 35 1 1
2
ar 1 Yo 4 2 2 1 4 2 11
o .
o =3 1 5] 4 O <+ o > 7 1 1
=
® 5 > 1 1 3 3 1 3 4 1
o]
o - 2 2 3z 3 1 1
o .
5-12 * 2 1
1 9
o-15 1
e
a-15
-21
..25 ?

-
{)
ct
£3
o
f—J
W
W
C
N
S
Nl
1)
-1
D]
£
N

—

L
W
Y

[

'\J,-
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FABLE XLVII

DIST?RISUTICL CP i DIFFERERCIS SLETWEZ.. IL.DIVIDUAL FILAL
AND INILIAL T-SCCOniS OF 208 SICLOGY SIUDLLTS CORRELATED
#IPH IIPELLIGLLCZ QUOIILLTS

i'idnoints Intellizcnce Quotients

of Co I. 6% 68 73 78 83 82 %3 938 103 1086 113 118 123 128 133 138
n 21 1 1

[13]

& 10 1

[&]

% 15 1 2

E-

— 12 1 1 1 1 2

o

é 9 1 2 4 2 5 1 1 2 1
N

g O 13 2 3 2 1 1 1 2
o

*; 3 2 1 07 2 & 6 4 4 1 1 1
Q)

2 0 1 1 2 %3 45 2 ¢ 1 1 1 1 3 1
-+

S =3 1 2 < 6 oL 7 6 1 1
?—u 1 2 2 7 3 3 5 2 1
o - 1 1 2 1 1 3 2 & 11

o

o =12 1 1 1 1 1 2

ot

=13 2 1




DISTRIBUTION OF THE INITIAL SCCRxS CIf 1,973 NINTH
GRADL STUDLNTS ARRANGLED ACCORDING TO SEX

TABLE XLVIII

172

Midpoint
of C. I. Boys Girls Total
73 1 1
68 1 1 2
63 L 0 b
58 17 6 23
53 L5 1L 57
L8 66 L7 113
113 1283 103 231
33 136 156 342
33 18 201 335
23 169 205 37
23 100 166 256
18 50 31 131'
13 17 19 36
3 3 2 5
3 3 3
Totals 969 1,005 1,973 )
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TABLE XLIX

DISTRIBUTION O 10w FINAL SCCRaS OF 1,973 NINTH GRADE
STUDisN'TS ARRANGED ACCORDING T0O SEX

of C. I. Boys Girls Total
73 S >
6 3 17 g 13
63 3L 13 7
53 ly 112 136
33 1264 105 231
i3 150 152 302
L3 163 168 331
33 139 180 319
33 126 1573 23
23 5 10 163
2 36 53 ol
15 13 16 3L
13 ) 5 1k

3

Totals 96G 1,00L. 1,973




17h
TABLS L

CISTRIBUTION OF T1L DIFFLRLNCHS SoTWouN INLIVID JAL
FINAL, AND INITIAL T-SCORLS ARRANGHI ACCORDLING 10 SEX

e -

I

Micépoint of C. I. Boys Girls

21 3 1
15 10 &
15 22 23
12 31 5k

9 71 6Lt

€ 110 117

3 134 157

0 153 197
-2 163  15hL
-6 122 107
-9 73 6lL
-1e 3l 37
-1% 16 1L
-1 3 Ly
-21 3 2
-2h L 3
=27 3 1

Totals 969 1,00L
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TABLE LI

DISTRIBITION OF ""HX INITIAL SCOR <5 OF 1,973 STTDLNTS
ARRANG LD ACCORDING TO BOY AND GIRL 3SCOT EXPEIENCE

Y — ——— —— ———— — —————  ___ —  _— — - "0

Mildpolnt Boy Boy non- Girl Cirl non- Non-
of C. T. Scout Scout Scout Scout Scouts Scouts

73 1 1

63 1 0 1 2 o)

63 2 2 0 2 2

53 13 n 1 2 17 6

53 21 22 7 7 23 29

43 31 35 23 =t Sk 59

L3 55 73 i1 62 96 135

38 33 103 76 30 159 153

33 5h 130 83 113 137 2418

285 L9 120 73 132 122 252

23 32 63 53 103 95 171

13 17 33 20 61 37 ol

13 6 11 7 12 13 23

3 2 1 0 2 2 3

3 1 2 1 2

Totals 356 5073 399 50’5 765 1,203
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TABLI LII

DISTRIEITION OF TH:, SCORAS (FIWAL) OF 1,973 STUDENTS
ARRANAED ACCORDINT TO BOY AND CIRL SCO'T EXPe~ILNCL

Midpoint Eoy Boy non- Girl Girl non- Non-
of ¢, I. Scout Scout Scout Scout Scouts Scouts
73 2 3 2 3
63 7 L 2 9 Iy
63 17 17 11 2 23 19
58 Ly O sl 21 21 61 75
53 36 90 36 69 72 159
3 6= 35 73 79 133 164
L3 61 102 66 102 163 204
33 53 36 66 11k 119 200
33 e 31 53 105 93 136
23 19 11O L3 61 62 101
23 13 23 20 35 33 61
13 I 1h 6 10 10 2l
13 Iy n 2 Iy 6 8
3

Totals 366 603 35S HOG 765 1,208
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TABLE LITI

DISTRIBIUTION O™ THE INITIAL AND FINAL SCOR.S OF 1,973
STUDENTS ARRANGLED ACCORIDIWN'* TO jH CLUB IXPIRIENGL

Midooint Initial Final

of C. I. LH Club Non-l}H Club ILbH Club Non-JH Club
73 1 1 b
68 2 L 9
63 2 2 10 37
58 5 18 29 1C7
53 11 L6 26 175
13 20 93 o7 235
L3 143 183 e 257
34 69 273 o5 25N
33 [l 304 ‘ 23 261
23 71 3572 26 137
27 13 223 1l 30
1 21 120 3 31
13 7 29 3 11
8} 1 Iy

oY)
)

Total s 375 1,593 375 1,598
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TABLE LIV

DISTRIBUTION O THi INITIAL SCORwuS OF 1,973 STUDRNTS
AREANGED ACCCRDING TO RVRAL, VILLAGE, CITY, OR
MIXEDL HOME BACKGRCUNDS

tidpoint

of C. I. Rural Villace City iixed
73 1
63 1 1
63 1 2 1
53 1 1 1 L
53 3 8 33 8
L3 21 15 61 16
L3 35 3L 126 35
33 50 L7 204 39
33 69 29 213 N
23 60 35 213 61
23 5l 29 141 L2
13 21 13 32 10
13 10 I 19 3
3 2 0 3
3 1 1 1
Totals 335 221 1,124 293




DISTRIBUTION OF 7THE WINAL SCORLS OF 1,973 ST TDINTS
ARRANGID ACCORDING TO RIRAL,
MIXED HOME BACKGROTVINDS

TABLE LV

VILLAGE, CITY

OR

179

Midpoint
of C. I. Rural Village Cilty  Mixed
73 1 3 1
63 2 10 1
63 7 Iy 23 3
55 26 13 72 20
53 56 29 105 37
18 Lily 35 169 51
I3 56 L6 176 03
33 55 37 131 L3
33 Lo 23 173 L3
23 23 16 101 23
23 9 9 63 13
13 5 3 20 6
13 1 1 11 1
3
Totals 335 221 1,12L 2973
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TABL:r LVI

DISTRIPTTION O "THE INITIAL AND FINAL 3SCORBLS Or 223
S ODENTS REPCRTED AS COMING ROM THE "BL3T" HOMES

AND 1L0 STUDENTS REPORTED A3 COMING FRCM THE
"PCCRLST" TTOMES

vt dmolnt Inttial Fingl

of C. T, "Lest "proprest" "hLeat "Poorest"
73 ’
63 1 1h 2
58 10 249 n
53 17 7, 0 11
3 27 5 2 18
I3 1 6 111 19
37 )7 20 29 26
21 Yoy 2 1) 30
23 31 23 , 13
) 3 8 I
173 > 1" 1 3
13 1 | 1 2

Totals 223 140 R 140
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TABLE LVII

Di3TH B7TION CF {+il INITIAL AND FINAL SCOIs OF 254
ST O OTS WHO RLPORTED "V IcHE"™ ITWIEREST IN READING
SCluNCls BCOKS AaXD 503 30 DTS WO RLFORTED

"LITITLE" INTLREST

¥ ldpolnt Initiel Finel
of C. I. T ach® TTittle™ T heh™ "Tittie"
Interest Interest Interest Interest
73 1 3 1
53 1 3 3
63 2 2 10 10
53 13 1 30 15
w 53 Y 5 ha I3
()
é b3 2 19 L 36
[S]
0
Lo h3 5 b 33 35
0
& 33 Ly Wy 3k 31
& 33 ol 103 2l 39
o )
23 35 10l 11 I3
~3 21 85 7 32
13 3 39 2 3
13 ] 17 1 I
3 1
3 1

Totals 25h k! o, 503




-
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TABLE LVIII

DISTRIB'TTION OF THE INITIAL SCOREES OF 1,973 STUDENTS
AR AIIMED ACCORDINS TC "Hp TCTAL NIMERER OF SCIL:NCE
CT,A55ES RACRTED THROI N THE S3IXKTH, SWVENTH,

AND BEIGHTH GRADES

Number of Classes Revnorted

Midroint
of C. I. Nel 2=3 |=% H=7 =G 10-11 12-13 1/ =17 "o Rep'y
73 1
A3 1 1
63 1 1 ] 1
33 1 2 h " 1 2 3 1
g “3 1 2 ) K 3 1z 7 15 2
{% Iy 3 10 515 1h 13 17 3 30 1
= L3 P2 11 27 25 20 27 26 66 7
g 33 52 23 33 h2 36 113 26 73 3
33 55 2 hin 35 b)) 37 33 35 9
29 03 PN 32 27 31 W6 2 91 1l
23 ) 2o 23 21 1 21 21 5 21
1 27 1l 1. 10 13 12 > 25 7
13 9 3 3 1 3 2 ) 7
3 1 1 < 1
3 1 1 1
Totels 311 147 203 139 100 1 105 L o7 30




1383
TABLE TLVIX
DT3TRIZTITION O TiTi PIYAT, 3CCRe3 OF 1,973 7 LE.TS ARRANTES

ACCORDING TO TUL TOTAN NMIMER OF SCiinCh CLASSLS RUPCRTID
TITRONGE THZE SIXTV, SEVLNTH, AND SICGHTY GRADES

M idnoint Humber of Classes Reported
of C. I, 0=1 2=3 =5 bH=7 3-9 10-11 12-13 1L1=-15 No Reply

73 1 1 2 1
.8 1 1 1 3 O 3 1 O
63 2 2 ; 7 5 4 5 13 2
33 16 11 16 17 10 14 15 32 5
53 25 1 27 19 24 20 2l 59 7
% 5 "1 1% 23 272 32 Py 33 65 7
: h3 51 20 3 36 35 3 11 10 9
:§ 33 3 22 27 30 31 IS -1 < 7
-y
23 NN I R TR - T O D 27 60 19
23 6 19 24 13 3 12 9 26 5
23 13 o 10 510 z I 23 12
13 7 6 1 h ) 2 1 It Iy
13 < ] 1 g | 2 2
" Totsls 311 147 203 1:9 189 219 174  i.7 30
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TABLE LX

DISTRIBITION OF THE INITIAL SCOR~S OF A 200 PAPrR SAMPL:
CORRELATED WI'MH THZ "CORRLCTHKD"™ NIT.RBER OR
PRIOR SCIILACH CLASSLS

“idooint Number of Classes Reported
of C. I. 1 I 7 10 13 16 19 22 25 23 31 133

73

68
63 1 1
53 : 1
o 53 1 1 1 1
§u8 11 2 2 3 3
5]
=h3 3 ] 2 3 L 1 1 2 5
§3f3 3 3 1 2 6 2 3 2 8
733 5 2 1 2 6 L 3 2 3 7
273 703 1 2 1 3 2 3 b ho7
23 6 3 1 2 1 2 3 1 3
13 3 2 2 3 2 1 11
13 1 1 2
Totals® 135 15 6 9 13 27 10 13 15 14 32

. ——— e 2 A A | . e . D - D <A A A e .

- —— . —om—

(#FEleven students did not provide usable answers.)



TABELL LXI

185

DISTRLBUTION OF THi, DIFUW.LRLNCLIS BRETWLLeN INLIVIDUAL FINAL
NUMBER

AND INITIAL

T=SCORES5 CORRELATERD WITH

O PRIOR SCIwnNCR CL:

THE RoPORTLD

VSRS

Midpoint Number of Prior Science Classes
of C. I. 0.5 2.5 lL.5 6.5 8.5 10.5 12;5 1L4.5

21 2 1 1
o 13 6 1 1 3 1 3
S 15 6 5 6 5 5y 3 7
e 12 15 7 6 10 5 7 12 21
g 9 2l 15 16 11 15 16 1) 19
E o 13 19 23 20 25 27 23 37
E 3 17 17 26 30 2y 34 29 69
- 0 1 21 i3 3l 2 Iy 3 22 102
5.3 sy 23 23 26 3w 31 25 75
§ -6 39 13 23 21 25 2L 20 60
R 16 11 15 14 1 15 18 37
i -12 7 7 3 7 5 3 9 13
§ =15 L 1 L Ly 3 1 3 10
¢ -18 2 0 2 1 1 1 L
- 1 1 1 0 1 1

-2 2 0 1 2 1

=27 2 1 1
Totals 311  1h7 203 139 139 219 173  Lo7

e e ——
———— -
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TABLE LXIT

DISTRIBITION OF THL INTHRLLI%.NCE QTOTILNTS OF 1,520 STIDENTS
CORRELATED WITH THR TOTAL NUVMBiER O SCIENCE CLA3SES RATCRTLED
THROUGH THE SIXTH, SLVINTH, AND KIGHTH 3RADES

——— - i —— <t Ot
i e

|

— o
—— -— ———a

I

Midpoint Number of Prior Science Classes
of C. I. 0.5 2.5 L.5 6.5 3.5 10.5 12.5 1.5
133 3 1 1 3
133 0 2 1 3 1 1

123 6 0 7 7 3 6 i 3
123 11 L 12 10 6 3 8 17

£ 118 22 11 13 12 9 18 7 22
% 113 31 5 13 12 15 1l 20 3
% 1083 32 10 26 13 23 29 21 37
§ 103 3l 9 22 25 23 27 20 33
& 93 26 13 30 23 16 24 19 L6
% 93 2l 9 13 19 17 27 21 50
5 88 26 7 12 11 12 14 11 22
33 8 I 10 10 7 6 It 15

78 11 3 6 Ly 6 ; n 9

73 7 3 5 5 1 3 1 i

6 5 3 1 1 1 1 1

63 2 1 2 1 1 1

Totaels é;j 3l 174 159 116 179 142 308
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EVALUATION AND ADIJUSTMENT SERIES

GENERAL EDITOR: WALTER N. DUROST, SCHOGOL OF EDUCATION, BOSTON UNIVERSITY
COBRDINATOR FOR SCIENCE TESTS: VICTOR H. NOI.l, MICHIGAN STATE COLLEGE

AD GENERAL SCIENCE TEST

HN G. READ A
F EDUCATION, BOSTON UNIVERSITY FORM

TIONS:

Do not open this booklet until you are told to do so.

is a test of your knowledge of general science. For each question there are five possible answers. You
ecide which answer is the best one. You may answer a question even when you are not perfectly
t your answer is correct, but you should avoid wild guessing. Do not spend too much time on any
stion.

y the sample questions below, and notice how the answers are marked on the separate answer sheet.

Sample A. The correct name for fluffy summer clouds is —

1. cirrus.

2. stratus.

8. nimbus.

4. cumulus.

5. thunder.
Sample A the correct answer, of course, is “cumulus,” which is answer 4. Now look at your answer
At the top of the page in the left-hand column is a box marked SAMPLES. In the five answer spaces
mple A, a heavy mark has been made filling the space (the pair of dotted lines) marked 4.

Sample B. The man known as the *“wizard of the plant kingdom” was —

6. Joseph Lister.

7. Louis Pasteur.

8. Luther Burbank.
9. Thomas Edison.
10. none of the above.

correct answer for Sample B is “ Luther Burbank,” which is answer 8; so you would answer Sample B by
a heavy black mark that fills the space under the number 8. Do this now. If the correct answer had
n given, you would have chosen answer 10, ‘ none of the above.”

1 each question carefully and decide which one of the answers is best. Notice what number your choice
>n, on the separate answer sheet, make a heavy black mark in the space under that number. In marking
swers, always be sure that the question number in the test booklet is the same as the question number
nswer sheet. Erase completely any answer you wish to change, and be careful not to make stray marks
kind on your answer sheet or on your test booklet. When you finish a page, go on to the next page.
inish the entire test before the time is up, go back and check your answers. Work as rapidly and as
ely as you can.

n you are told to do so, open your booklet to page 2 and begin.
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ich one of the following causes the wind to blow?

). differences in air pressure
2. moving tree branches
8. attraction of the moon
4. the presence of water vapor in the air
B. dust in the air

Sun. Mon. Tues. Wed. Thur  Fri. Sat.

—~—_| | —

. what day, according to the above graph of barometric
wssure, did a very bad storm occur?

8. Monday

7. Tuesday
8. Wednesday
9. Thursday
10. Friday

three dishes of vanilla ice cream and one of chocolate ice
:am are set on a table out-of-doors, the chocolate ice cream
Il melt the fastest because —

1. it is always softer when it is in the package.

2. it reflects the heat better.

8. it absorbs heat because it is colder.

4. it radiates heat because it is thicker.
_B. it absorbs more heat because it is dark in color.

ods are heated when canned to —

8. kill the bacteria.
7. keep the color of the food.
8. remove the moisture.
9. improve the quality.
10. increase the air preasure.

hich one of the following statements is FALSE?

1. It is better never to drink when driving.

2. It is practically certain that alcohol will slow down
your reaction time.

3. Alcohol is considered to be a poor food.

4. Everyone can take one drink without having it
affect him.

6. Alcohol is often habit-forming, and its users find it
difficult to stop drinking.

asteur is known for his work with —

8. electricity.
7. bacteria.
8. molds.

9. radium.
10. X rays.

ne danger with most fuels is that when they are burned
1ey may produce -

carbon tetrachloride.
2. carbon monoxide.

3. nitrogen monoxide.
4. hydrogen.

=

10.

11.

12.

13.

14.

15.
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Charges of electricity which move along a copper wire g
which make up an electric current are called —

6. protons.

7. positrons.
8. neutrons.
9. electrons.
10. deuterons.

Which word does NOT describe a form of energy?

1. crystalline
2. electrical
3. atomic

4. mechanical
5. radiant

There is night and day because the —

8. earth revolves around the sun.

7. moon revolves around the sun.

8. earth rotates on its axis.

9. sun revolves around the earth.
10. moon rotates on its axis.

Most erosion in the upper Mississippi Valley was caumd
by the —

1. mining of iron.

2. mining of coal.

8. cutting of timber.

4. building of dams.

5. building of hydroelectric plants.

Which one of the following is NOT a color obtained whe
white light passes through a prism?
6. red
7. yellow
8. brown
9. green
10. indigo

If an extremely long-needled variety of pine tree produqd
some cones whose seeds grew into short-needled trees, it
indicated that —

1. the parent pine tree was getting old.

2. there was not enough rain that year.

3. pollen from a hemlock tree reached the long-needi
tree.

4. pollen from a short-needled pine fertilized the long
needled tree.

8. the seeds of the pine were damaged by squirrels.

Most of the northern part of the United States is covere
with sand and gravel deposited by —

8. tidal waves.

7. sandstorms.

8. hurricanes.

9. meteor showers.
10. glaciers.

In an automobile, oil is used in the —

1. radiator.

2. crankcase.

3. vacuum tank.
4. gasoline filter.



Which one of the following is most necessary for proper
growth of the bones?

6. calcium
7. iron

8. fluorine
9. iodine

10. carbon

. It is possible to contract tuberculosis ONLY if one —

1. loses weight.

2. comes in contact with the tuberculosis bacillus.
8. gets overtired.

4. does not get enough fresh air at night.

b. is bitten by a certain kind of mosquito.

. Sound vibrations from the human voice are changed to elec-
trical energy in the —

6. telegraph.

7. teletype.

8. telautograph.
9. teleportation.
10. telephone.

. Which one of the following statements about air on 2 moun-
tain top is true?
1. It has color.
2. It has odor.
8. It has weight.
4. It is visible.
6. It has taste.

). At present most gasoline comes from —

8. petroleum,
7. kerosene.
8. natural gas.
9. plant oils.
10. coal.

\

1. On a sunny spring morning, spider webs in the grass were
covered with tiny drops of dew. Where had the dew come
from?

1. the air

2. the grass

3. the spiders

4. the morning sunlight
6. melted frost

2. Which one of the following is replaceable as it is NOT a
natural resource of the country?

6. nickel

7. plastics
8. tungsten
9. petroleum
10. copper

3. Two explorers measured the height of the same mountain
in Alaska — one in 1898, the other in 1940. Their results
were different by over 500 feet. Which one of the follow-
ing best explains this discrepancy?

1. The 1898 figure was obtained in the summer.

2. The 1940 figure was obtained in the winter.

3. The 1898 figure was obtained by climbing the
mountain.

4. The 1940 survey was by airplane, using photo-
graphic mapping.

6. None of the above gives a completely satisfactory
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24. Which pair of terms is correctly matched?

6. Sun — satellite

7. Neptune — planet

8. Meteor — star

9. Moon — asteroid
10. Comet — sunspot

25. A green vegetable like lettuce is valuable in the diet because

26.

27.

it supplies —

1. carbohydrates.
2. fats.

3. proteins.

4. vitamins.

8. all of the above.

Which one of the following causes the handle of an alumi-
num saucepan on a gas stove to become very hot, although
the handle is not over the flame?

8. convection
7. evaporation
8. radiation
9. insulation
10. conduction

In poems and legends, ships which have sunk are said to

““Float forever and forever
Halfway between the ocean floor
And stormy waves above.”

These ships are thought to reach a point where the water is
80 dense that they will not sink. Why is this FALSE?

1. Wooden ships would be broken up by the water.

2. Metal plates on ships would bend under the great
pressure.

8. Water can be compressed very little. Therefore,
its density cannot be increased very much.

4. Ships with cargoes which will float cannot be sunk.

6. Salt water is much more dense than fresh water.

28. The geological formation above constitutes evidence of —

6. volcanic action.

7. erosion.

8. folding.

9. sedimentation in a running stream.
10. movement in the earth’s crust.

29. The distinctive shape of ‘Green Mountain” potatoes i

due primarily to the —

1. amount of cultivation they receive.

2. amount of rainfall.

3. hereditary character of the seed potatoes. ‘
4. amount of fertxhzer applied.
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1.

32.

33.

Which one of the following does NOT refract light?

6. eyeglasses

7. microscope

8. Galilean telescope

9. mirror

10. reading or magnifying glasses

Which one of the following does NOT usually carry bac-
teria which are harmful to man?

1. ticks
2. flies
8. mosquitoes
4. fleas
8. bees

It had been a clear, cold November day with the tempera-
ture at 25° F. That night at the railroad yards a leaky
steam pipe sent a white cloud of steam into the air all
night. The temperature remained at 25°F. In the
morning what would probably be on the ground near the
leaky steam pipe?

8. dew

7. sleet

8. frost

9. hail

10. steam

Many low, rounded banks of sand, boulders, and pebbles
were probably formed by —

1. glaciers.

2. meteor showers.
8. tidal waves.

4. sandstorms.

5. hurricanes.

. A comic-book science story showed a man building a big

balloon out of very thin sheets of aluminum cemented to-
gether s0 as to be airtight. He pumped the air out of the
balloon, and the balloon then floated. At present this
would be impossible because -—

6. aluminum cannot be made airtight.
7. it would take too much cement.
8. the outside air pressure would erush the balloon.
9. the balloon would not hold hydrogen.
10. aluminum is too heavy.

Which one of the following diagrams shows best what will
happen if 4 holes of the same diameter are punched at the
same time in a tall tin can full of water?

—- ——- -
e = =
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36. Which one of the following is an example of 3 chemiey|
change?
8. melting wax
7. breaking glass
8. burning wood
9. crushing stone
10. freezing water

37. If pulley X is turning at 178 revolutions per minute,

arrangement of pulleys that will give pulley Y the Jowes
speed of rotation is —

X Y
1.
XY
2 (©__©
X Y
8. @
X Y

4. @ (o)

5. none of the above

38. About every seven years everyone should be vacecinate
against —
8. typhoid fever.
7. diphtheria.
8. smallpox.

9. influenza.
10. colds.

39. After the explosion of the gasoline occurs in a cylinder of a
automobile engine, the next action in that cylinder is —

1. intake.

2. exhaust.

3. compression.
4. carburetion.
5. suction.

40. The process shown above at Y is called —

6. self-pollination.
7. cross-fertilization.
8. mutation.

9. cell division.

10. budding.

41. A dynamo causes electricity to flow by —

chemical action.

moving a coil of wire across a magnetic field.
moving a coil of wire in a storage battery.
moving static electrical charges to an insulator.

V0 o



Nhich pair of terms is correctly matched?

8. speed of light — 93,000,000

7. rotation of the earth — 186,000

8. revolution of the earth — 865}

9. distance from earth to sun — 240,000
10. none of the above

Tracks of dinosaurs left on the muddy banks of streams are
‘ound now as fossils. About how many years ago were
:hey made?

1. 1 thousand

9. 10 thousand

8. 50 thousand

4. 100 thousand

6. 1 million

Why does heat make iron easier to shape?

6. Heat often causes the iron to become red.

7. Heat increases the motion of molecules.

8. Heat causes the iron molecules to expand.

9. Heat decreases the elasticity of the iron.
10. Heat increases the density of the iron.

Musical sounds result ONLY from what kind of vibrations?

1. amplified
2. supersonic
3. regular

4. slow

6. fast

Astrologers use the position of the stars and the planets
at the hour, day, and minute of a person’s birth to predict
his future. Which one of the following statements regard-
ing this practice is true?

6. The modern astrologer can now predict one’s future
more accurately because there are better telescopes
in use.

7. Some astrologers inherit the ability to understand
the stars from their mothers or their fathers.

8. Study and long years of training in astrology make
an astrologer’s predictions of one’s future more ac-
curate.

9. Very good astrologers are worth the high fees which
they charge.

10. Scientific evidence has not shown that astrologers
can predict the future of an individual on the basis
of what they know about the stars.

Which one is NOT a lever?

pencil sharpener
seesaw

derrick

fishing rod
scissors
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Which one of the following statements is true and applies
both to magnets and to static electricity?

8. Copper particles are attracted.
7. Like charges or poles repel.
8. Paper is attracted.

- 1 __a_A
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49. If a 500-pound weight is placed at the arrow, which lever

50.

51.

52.

53.

54.

will lift the 60-pound weight W the highest?

1.[ 3 1 W)
a

2 | 2 1 W
a

3. L 1 - 1 W]

G.Ll‘ 2 W]

5. {1 3 W]

Which pair of terms is correctly matched?
6. Ursa Major — Big Dipper
7. Ursa Minor — Little Dog
8. Cassiopeia — Dipper
9. Polaris — The W
10. Orion — Milky Way

(_ 4\
oy
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A warm cyclonic storm moves acroas the country from west
to east in July. Winds blow strongly toward its center
and rain falls near the edge of the whirling mass of air.

In the diagram above the place where the temperature is
most likely to be the lowest is at point —

1. 1
2.2
8.3
4. 4
8. 5

A pulley arrangement which gives NO mechanical advan-
tage is the —
6. single movable.
7. single fixed.
8. double movable, single fixed.
9. double fixed, single movable.
10. double movable, double fixed.

What part of the blood is effective in destroying invading
bacteria?

plasma

red corpuscles

toxin

white corpuscles

lymph

Lol o ol o8 o

The chemical name of the gas which is produced when coal
is burned with plenty of oxygen is —
8. carbon tetrachloride.
7. nitrogen.
8. hydrogen.
9. carbon dioxide.




5. Penicillin is obtained from —

1. molds.

2. bacteria.

3. vaccines.

4. laboratory animals.

S

6. The circle above represents the age of the earth, and the

shaded part represents the time that civilization may have
existed. About how many years are represented by the
shaded portion?

8. 50 thousand
7. 750 thousand
8. 30 million

9. 100 million
10. 1 billion

57. A large soap bubble will rise in the air if it is filled with —

carbon dioxide.
air.
nitrogen.

. oxygen.
5. hydrogen.

oo

58. In an experiment, an iron ball at a temperature of 200° F.

was placed in a pan and covered with water whose tempera-
ture was 72°F. The room temperature was 70° F. After
10 minutes the temperature of both ball and water was
measured and found to be about —

6. 72°F.
7. 150° F.
8. 200° F.
9. 201°F.
10. 272°F.

59. A vital factor in producing a new variety of tomatoes is —

1. selection of the best seed.
self-pollination.

. good soil.

. plenty of moisture.

. cross-pollination.

oo P

60. Which one of the following has probably had the LEAST

over-all effect in the breaking down of rocks into so0il?
6. running water
7. wind, carrying sand
8. tides
9. explosives used by man
10. chemical changes

61. Which pair of terms is correctly matched?

1. longer string — higher pitch

2. heavier string — higher pitch
3. slower vibration — lower pitch
4. faster vibration — lower pitch

Read: Gea. iy

62. The oxygen in the air is necessary for all EXCEPT which

65.

one of the following?

8. decay of wood
7. burning

8. respiration

9. rusting

10. photosynthesis

. In January a warm cloud from which rain fell moved from

the south northward. When it reached Vermont, the ryip
changed to snow. What probably caused the change?

1. The lakes were frozen.

2. Ngt enough moisture was left in the cloud for it to
rain.

8. The temperature of the air around the cloud was
86°F.

4. The air temperature at the cloud level was 25°F

8. The direction of the wind changed.

. Radar depends for its operation on an electronic tube which

sends out pulses of energy, and on a device called the —

8. spectroscope.
7. oscilloscope.
8. telescope.

9. camera.

10. projector.

A 125-pound box on rollers is pushed up an inclined plane.
Which inclined plane will require the greatest foree to move
the box?

)\) 5

)
\ lol
3.
6.
L 10°
4.
o) 15
5.

66. An acid used in the home is —

soap powder.
bicarbonate of soda.
onion juice.
vinegar.

LA



each one of the following was expressed by a number,
ich one would be the largest?

. speed of light in miles per second

. distance from the earth to the sun in miles

. distance from the earth to the moon in miles

. number of days necessary for one revolution of the
earth

. number of miles in a light-year

(-] 8D ke

sailboat going from a point 100 miles up the Mississippi
iver to the ocean without stopping would —
6. float higher in the ocean.
7. float lower in the ocean.
8. weigh less in the river.
9. weigh less in the ocean.
10. be buoyed up less by the ocean.

About May 20, a southwest wind called the *wet mon-
oon”’ begins to blow over most of India from the tropical
[ndian Ocean toward the Himalayas. Tremendous thun-
lerstorms occur, and then the rainy season continues for
:wo or three months. The best reason why it rains so long
sver most of India is that the —

1. cool air from the mountains is saturated with mois-

ture.

warm air from the ocean is cooled over the land.

warm dry air bumps into cool mountain peaks.

cool air from the ocean carries more water.

. cool air from the mountains has picked up snow from
the peaks of the Himalayas.

ol ksl
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70. If a large empty tomato-juice can is completely sealed

and then placed in a glass container from which most of the
air is pumped, the can then will most resemble diagram —

e

—_— — = - 4
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1 l :
| |
| '
L |
6. 7. 8. 9. 10.

1. Which one of the following is a compound?

1. sugar

2. iron

8. hydrogen
4. sulfur

8. mercury

72. The resistance of conductors of electric current is measured

in —
8. volts.
7. watts.
8. amperes.
9. ohms.
10. coulombs.

73. Which one of the following is NOT a legume?

1. string beans
2. soybeans

8. corn

4. clover

5. alfalfa

74. If a friend says, ‘“Oh, nobody in my family ever had diph-

theria, so I won’t ever have it,” you might properly make
all EXCEPT which one of the following statements?

6. “We can ask the school doctor about diphtheria.”
7. “Let’s look it up in a health book.”
8. “I had the diphtheria toxoid and now I probably
won’t have diphtheria.”
9. ‘““Maybe you are right.”
10. “I don’t believe that immunity from diphtheria is
hereditary.”

75. If a completely new kind of melon appeared in a melon

patch, and this new type of melon reproduced the same
kind of melons from its seeds, the cause of this new type of
melon probably was —

1. injury to the melon blossom.
2. mutation.

3. an extra amount of fertilizer.
4. self-pollination.

B. cell division.

Go back and check your answers.
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are to decide which answer is the best one. You may answer a question even when you are not perfectly
sure that your answer is correct, but you should avoid wild guessing. Do not spend too much time on any
one question.

Study the sample questions below, and notice how the answers are marked on the separate answer sheet.

Sample A. The correct name for fluffy summer clouds is —
1. cirrus.
2. stratus.
8. nimbus.
4. cumulus.
5. thunder.

For Sample A the correct answer, of course, is “cumulus,” which is answer 4. Now look at your answer
sheet. At the top of the page in the left-hand column is a box marked SAMPLES. In the five answer spaces
after Sample A, a heavy mark has been made filling the space (the pair of dotted lines) marked 4.
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10. none of the above.
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1. A fire burns more slowly in a stove or fireplace when the
dampers are closed because there is less —

1. oxygen.
2. nitrogen.
3. smoke.
4. fuel.

5. heat.

2. The only source of heat given below which may NOT pro-
duce carbon monoxide is —

6. gasoline.
7. electricity.
8. kerosene.
9. coal.

10. oil.

3. A person can be sure that he is free from active pulmonary
(lung) tuberculosis ONLY by having —

yearly skin tests.
radium treatments.

a blood test.

a throat examination.
yearly chest X rays.

Lol ol ol B o

4. Millions of dollars were spent to build the 200-inch telescope
on Mount Palomar in California. It will be used largely to
take pictures of stars billions of miles out in space. Which
one of the following statements is probably true?

8. This 200-inch telescope is useful only to the men
who enjoy looking at the stars.

7. The discoveries made by looking through great
telescopes have been of little use to ninth-grade
pupils.

8. The money used to build the 200-inch telescope
should have been used to find the causes of some
human diseases.

9. Noone can tell what discoveries, useful to man, may
be made by the 200-inch telescope.

10. It was a waste of money to build the 200-inch
telescope, as smaller telescopes are just as good.

5. Which one of the following statements is probably true?

1. Willingness to study hard for long hours is impor-
tant if a person is to become a doctor.

2. No one can be a successful doctor if his parents are
wealthy.

3. It is possible to become a doctor today with very
little formal education.

4. Only those who have saved money enough to go to
medical school can become doctors.

6. Poor home living conditions prevent success in the
field of medicine.

6. tWhigh one of the following does NOT belong with the other
our?

frost

hail

dew

sleet

snow

SN

7. The most effective way to prevent future floods in hil]
country where lumbering is a major industry is to

1. reforest after cutting mature trees.
2. make ditches.

3. build dams.

4. build restraining levees.

5. build hydroelectric plants.

8. A 125-pound box on rollers is pushed up an ineclined plan
Which inclined plane will require the LEAST force
move the box? (Neglect friction.)

©

8 5’
. |«
3 o
8.
6'
% 10’
9.
5 5
10.

9. The most effective way eventually to wipe out small
in the United States is through —

. quarantines during smallpox epidemics.
. regular health inspections in schools.

. inspection of foods.

. vaccination of all children.

. chlorination of drinking water.

[ - Nl

10. The process shown above at X is called —

8. self-pollination.

7. self-fertilization.
8. cell division.

9. budding.

10. cross-pollination.
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12.

13.

14.

15.

16.

White light can be broken into rainbow colors by means
ofa —

photometer.
. telescope.

. prism.

. reflector.

. mirror.

XX X

Water used in an automobile battery should be —

6. chlorinated.
7. distilled.

8. carbonated.
9. filtered.

10. sterilized.

The dust storms of the Great Plains and the deserts carry
goil for miles. As the velocity of the wind dies down,
which particles of material are deposited first?

the heaviest
the driest

the lightest

. the smallest

. the smoothest

P

Very short electrical waves of extremely high energy given
out in pulses are ‘“bounced” off objects which are normally
invisible because of darkness, fog, or distance. This form
of communication is called —

6. short-wave telephony.
7. radiation.

8. radar.

9. telegraphy.

10. radio.

A thermometer made of a plastic that stretches a little
would NOT be accurate when tested in hot water be-
cause — ’

1. the molecules of the mercury would stick to the
plastic.

2. the molecules of the mercury would have more
space between them.

8. the molecules of the plastic would be changed to
mercury.

4. the mercury could expand in more than one direc-
tion.

6. the mercury molecules would escape through the
plastic.

Which one of the following insects is most likely to be a
carrier of malaria germs?

8. fly
7. ant
8. mosquito
9. flea
10. bee

. A famous laboratory discovered that alcohol even in small

amounts will slow down a man’s “reaction time” by as
much as 20 per cent. An automobile driver who has had
a drink has an accident. In the police court, the most
scientific statement for him to make is —

1. ““Alcohol never bothers me.”

2. “I was driving carefully.”

3. “The weather was good and I could see the road
way ahead.”

4. “I didn’t have time to stop.” )

6. “I shall depend on the doctor’s report of my condi-

tnum aé tha Himo of tha aesident.”’

18.

19.

20.

21.

22.

23.

24.

25.

Sound is possible ONLY if some material is —
8. heated.
7. vibrating.
8. stretched.

9. compressed.

10. electrified.

f\ll materials which are used to change electrical energy
into heat energy must —

1. be easily oxidized.

2. be made of nichrome.

3. be enclosed in vacuum tubes.
4. have a low melting point.

6. be conductors of electricity.

When starchy foods are eaten, they are usually first
changed by a digestive process that begins in the —

6. stomach.

7. small intestine.
8. mouth.

9. liver.

10. pancreas.

Petroleum is found in —

sea water.

. plants.

. granite.

. limestone.

. porous rock layera.

O 23 b

Of the following, the most important source of calcium is —

8. potato.
7. meat.

8. celery.

9. chocolate.
10. milk.

Which one of the following statements best describes the
air in this room?

1. It is nitrogen.

2. It is oxygen.

8. It will burn.

4. It is a mixture of gases.
6. It is visible.

Which one of the following shines by reflected light?

8. star

7. moon
8. sun

9. meteor
10. sunspot

Stalagmites and stalactites found in underground cave:
consist principally of —

mica.

lava.

slate.

limestone.

anthracite.

el ol ol ol u
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26.

27.

If a bar magnet is broken into two parts, it will produce a
total of —

8. two S poles.
7. three N poles.
8. three S poles.
9. four N poles.
10. four S poles.

In the winter, a mile of railroad track was laid in a straight
line over a flat sandy place. The ends of the rails were
fitted carefully together, so that when a train went over
the joining cracks there would be no bumps. Why, after
a very hot day the next summer, did the originally straight
track have curves and bends in it?

1. The sand reflected the heat.

2. Steel molecules do not vibrate.

8. Heat increased the motion of molecules.
4. The steel rails softened in the heat.

5. Molecules of steel were changed to iron.

THURSDAY | THURSDAY FRIDAY FRIDAY )
6 A.M. 6 P.M. 6 AM. 6 P.M.
Barometer 30.00 30.01 29.98 30.00
Temperature | 44° F. 36° F. 30° F. 20° F.
g::::_ tion West 5:;; h- North | North
Clouds Cumulus | Cumulus | None Cumulus
Weather Rain Clearing Clear Clear

28. According to the chart above, what is the best weather

prediction for Saturday?

6. snow, clearing
7. snow, colder

8. rain, colder

9. clear, colder
10. cloudy, warmer

29, In developing a new blueberry, which one of the following

methods is most apt to produce a sweeter, larger berry?
1. plant cuttings of very sweet berries near cuttings

of large berries

cross-pollinate very sweet berries with very large

berries

self-pollinate very sweet berries

. self-pollinate very large berries

mix the seeds of very sweet berries with those of

very large berries, and plant them together

ol 0

30. Scarce metals used in industry may in some situations be

.

replaced by —

6. plastics.
7. copper.
8. nickel.
9. steel.

10. tuncaten.

31.

a2.

a3.

34.

3s.

36.

37.

Road: Qen, 4
The kidneys are necessary in —
respiration.
elimination of wastes.
circulation of the blood.
reproduction.
. digestion.

o oo

A tightly fitted steel plug rests on top of water in a ste
pipe. Why will the pipe burst if the plug is struck with
heavy hammer?

8. The steel plug will not float on the water.
7. The water makes the plug stick.

8. The water is not pure.

9. Steel is harder than iron.

10. The water is not compressible.

The terms of which pair belong together?

1. Lister — yellow fever
2. Reed — antisepsis

3. Pasteur — bacteria
4. Jenner — radium

6. Curie -— smallpox

When a boy drinks milk through a straw, what makes
milk rise into his mouth?

8. osmotic pressure

7. differences in air pressure

8. capillary action

9. fat particles in the milk

10. molecular motion in the milk

On New Year's Day, when it is early afternoon in C
fornia, it is nearly dark in Boston. This difference int
is due to —

daylight-saving time.
revolution of the earth.
rotation of the sun.
rotation of the earth.
mean Greenwich time.

Ll ol o o

A motor converts —

8. electrical energy into chemical energy.
7. rotary motion into electrical energy.

8. electrical energy into mechanical energy.
9. power into rotary motion.

10. chemical energy into rotary motion.

If pulley X is turning at 178 revolutions per minute,
arrangement of pulleys that will give the greatest spee
rotation to pulley Y is —

X Y

& @ (o)

B srarae of the o blomerm



38,

39.

40.

41.

42.

43.

4.

45,

Man has learned about plants and animals that lived long
ago on the earth through the study of fossils found in —

6. granite.
7. marble.
8. iron ore.
9. pumice.
10. shale.

On a very hot day in August a breeze may start to blow
from the ocean toward the beach most probably because —

cool air over the ocean is saturated with water.
. warm air can hold more water than cool air.
cool air forces warm air upward.

the water in the ocean has warmed up.

. the tide has changed.

o o0

While digging into a sand and gravel pit, workmen noticed
a layer of very fine sand between two layers of large
rounded pebbles. How was this fine sand most probably
deposited?

6. by the wind

7. during a severe rainstorm

8. by slowly moving water currents

9. during a volcanic eruption

10. during an earthquake

Which one of the following does NOT involve a chemical
change?

1. baking potatoes
2. making vinegar
8. baking pies

4. cooking meat
6. melting ice

Over a period of many years, Luther Burbank produced
new fruits and vegetables by crossbreeding after careful —

8. mutation.

7. pruning.

8. X-raying.

9. selection.

10. self-pollination.

A sailboat going from the ocean, without stopping, to a
point 100 miles up the Mississippi River, would —

float higher in the river.

float lower in the river.

weigh less in the river.

weigh less in the ocean.

be buoyed up less by the ocean.

N A

Of the following home-insulation materials, the one that
operates on a principle different from the other four is —

6. rock wool.

7. aluminum foil.
8. cork.

9. fiberglas.

10. cotton.

All EXCEPT which one of the following can be used to
refract light?

spectroscope
convex lens
concave lens
mirror

prism

Bl ol ol ol o

46.

47.

48.

49.

S0.

51.

neaa: uen, oc.-o

A newspaper reporter recently wrote a story about a huge
fossil paim tree uncovered in New England during the
excavating of a cellar., What is probably the best ex-
planation of the finding of this fossil palm tree in New
England?

8. The climate of New England was once semitropical.
7. The tree floated there about a hundred yeara ago.
8. The tree was buried by Indians.
9. The tree was carved from stone by someone.

10. The reporter made a mistake.

Harmful wastes in the blood are excreted largely by the —

1. heart.
2. veins.
3. thyroid.
4. arteries.
6. kidneys.

In a simple zinc-copper-acid cell the electrical energy
comes from —

6. the acid alone.
7. the copper alone.
8. a chemical change.
9. heat.

10. none of the above.

Which one of the following bacteria-killing agents come:
from a mold?

sulfadiazine
penicillin

iodine

hydrogen peroxide
ammonia

Lall ol ol ol o

There are water faucets on every one of the seven floors o
an office building. On the upper floors the water alway
runs out slowly from the faucets, while on the first an
second floors it flows much faster. The best explanatio:
of this is that —

6. water pressure depends on air pressure.
7. water will rise as high as the top of the offic
building.
8. there are new pipes on the lower floors.
9. the outlet of the city water reservoir is not muc
higher than the top of the office building.
10. the city water reservoir needs a good cleaning.

When some hailstones half as big as baseballs were cu
open, they were seen to be made of layers of ice. Some ¢
the layers were clear, and some were white. What wa
necessary for the formation of such big hailstones?

strong vertical air currents
cirrus clouds

snow

sleet

. lightning

o

C:a an to the next pag:



52. Which one of the following levers will lift the 60-pound

weight W if a 20-pound weight is placed at the arrow?
(Neglect weight of the lever.)

8. 1| 3 L[]
7 2 1
a
8. | 1 1 W)
a
9. { 1 2 W
a
10. {1 3 W]

53. Two scientists in a balloon filled with helium gas ascend

.

to a height of 2000 feet.
ing equipment: 2 tanks of compressed helium; an air
pump; 10 heavy canvas bags each filled with sand and
fastened to a strong 100-foot rope. To take some meas-
urements at 1000 feet, the scientists must —

1. pump air into the balloon.

2. release some of the helium from the balloon.

8. pour the sand over the side of the basket.

4. lower one or more of the bags of sand to the full
length of the rope.

6. let some of the compressed gas from the tanks flow
into the balloon.

54. If the geological change shown above should occur in the
United States today, it would be accompanied by —

6. erosion.

7. an earthquake.
8. a volecano.

9. sedimentation.
10. folding.

55. Which one of the following is NOT a base or an acid?

1. salt

2. vinegar

8. lye

4. milk of magnesia
6. grapefruit juice

56. The distinctive bright red color of ripe ‘“John Baer”
tomatoes depends primarily on the —

6. amount of rainfall.

7. amount of sunshine.

8. temperature.

9. hereditary character of the seed.
10. amount of fertilizer used.

57. Which tool does NOT belong with the other four?
1. saw
2. chisel
3. knife
4, wedge

They have with them the follow-

neaq: Uen, fiel.p
$8. Wind and running water are most effective in b"‘kihl
down rocks into so0il when they —

8. are cool.
7. are warm.
8. move slowly.
9. carry sand.
10. are changing direction.

59. The diagram above is an illustration of —

. Ursa Major.
. Big Dog.

. Canis Major.
. Caasiopeia.

. Draco.

Nk (OO

60. Heat travels from a hot-air register near the floor to t
farthest corner near the ceiling of a room by —

8. humidification.
7. evaporation.
8. convection.

9. conduction.
10. radiation.

61. Which arrangement of pulleys gives the greatest mech:
ical advantage?

1. double movable, single fixed
2. double movable, double fixed
8. single movable

4. single fixed

6. double fixed, single movable

QOCEAN

62. In India, after three months of rain, the northeast *
monsoon”’ begins to blow in October and cold air from
Himalayas covers almost all the country. Why 18 t
little or no rain at this time?

6. The cold air is too heavy to form clouds.

7. The cold air has snow, not rain, in it.

8. Cold air can hold little moisture.

9. The ocean water does not evaporate in the fall
10. Cool air becomes colder as it flows down frox



. Charges of negative electricity which move freely are
called —

protons.
neutrons.
. atoms.
molecules.
electrons.

Ll ol o ol

. If a neighbor says she is not going to have her child given
the Schick test to see if he is immune to diphtheria, as no
one gets diphtheria nowadays, you should be willing to do
all EXCEPT which of the following?

8. Agree with her decision.
7. Explain that the test is harmless.
8. Tell her about the four cases in the local hospital.
9. Ask her to request free information from the school
doctor.
10. Help her to arrange for a Schick test.

', Which one of the following is the largest?

. meteor
. star

. comet
. moon
. earth

N G B =

A bright blue coat contains a dye which absorbs all the
following colors EXCEPT —

6. red.
7. orange.
8. green.
9. blue.
10. yellow.

. Conversations over telephone wires really travel as —

1. sound waves.

2. light waves.

3. mechanical energy.
4. heat and energy.
B. electrical energy.

e o Oy O
P R S T

Sea level

. A pilot flying an airplane over a mountain range whose
hlghest peak is 3000 feet checked his altitude with his
altimeter (air-pressure height-meter) at points P, R, S, and
T, as shown above. The altimeter readings the pilot made
at these points were most like those below in column —

1 l

] 7 | 8 9 ' 10
|
P-4000 . P-2000 . P-2500 P-1000 P-4000
R-4000 i R-1000 | R-4000 R-2000 R-2000
S-4000 - S-2000 1 S-2000 S 3000 S-4000
T-4000 l T-4000 | T-1000 T-4000 |, T-1000
! |

7

69.

70.

71.

72.

73.

74.

75.

On a very calm December day, the air temperature up to
1600 feet was below 30° F. Above 1600 feet the tempera-
ture ranged from 38° F. to 43° F. If rain falls from clouds
at 3400 feet, what strikes the earth?

1. frost
2. dew
3. rain
4. sleet
5. hail

Which one of the following is an element?

8. water

7. limestone

8. sulfur

9. wood

10. carbon dioxide

Gas used for cooking in homes is often made from —

1. lime.

2. nitrogen.
3. kerosene.
4. wood.

6. coal.

Legumes can take nitrogen from the air with the aid of
certain —
8. bacteria.
7. chemicals in the soil.
8. cultivation methods.
9. temperature changes.
10. molds.

Which one of the following statements about the air is true?

1. It is mostly oxygen.

2. It is about one-half carbon dioxide.

3. It is about one-fifth hydrogen gas.

4. It is about four-fifths nitrogen gas.

6. It is about one-third krypton, neon, and argon.

Geraniums can be started by cutting a *‘slip” from a plant
and rooting it in sand. If a red geranium is “‘slipped”
and grown in sand between a white geranium and a salmon-
colored one, the slip will produce a bloom which is —

6. salmon-red.

7. pink.

8. salmon-red and pink.
9. white.

10. red.

In a gasoline engine, when the energy of the gasoline is
changed into heat, it is called —

. intake.

. compression.
explosion.

. exhaust.

. carburetion.

A e

Go back and check your answers.
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ILLINOIS 3TATE <ORM AL TNIVERSITY
NORiAL, ILLINOIS

( addresses to the
in“ividual ccoperating,
schools)

I an offerins this preliminary revort of my project in wrich
vou are helping by ~iving the Read TGeneral Sclence Test

to your students., I have spent some time study-

int the scores of the 2,300 or so students. The results

ere thought nrovoking. Sufficlently so, in fact, that I

am now asking you to help me examinc the whole project to see
if there are factors that I may have overlooked whiich ray,

if brousht under con*rol, help with an analysls of the
data,

Tog I have wondered about the extent to which the intellirences
of the students may affect thelr verflormance on this test.

In anticipation of this I as.ed the administrators of the
cocvoeratine schools 1f intellizence scores of some sort would
te avallable for thelr studenrts, By now I belleve that
intellicence may be a significant variable and had better be
examined. Will you please ask your principal or suverintendent
to clve me the intelllirence scores for your students?

It mav be convenient to write them on the enclosed yellow
sheet which 1ists thelr sccres on the 1esd test. Please be
sure to hsve scmeone indicate which intellirence test was used

and what the scores mean, 1. e¢., raw sccres, vercentile ranks,
or intelligence guotientse.

Anotner hunch I have i3 that the social and economlc condl=-
tions of tre home backerounds of tre stnudeats may be a sisnifi-
cant variable. Do you know your studecnts well enourh to e
abkle to vlace an "R" in front of the naies of abtout ten per
cent who come from definlitely ~ood homes and a "P" in front

of an equal nimber wno come from definitely "voor" soclal and
eonomlic home bacirrounds?

Plrase feel free to offer anv ~uesses you can that msy help
acconnt for the data on the attached report. These ~uesses
may involve the questions on the v=rsonal inforrmation form,
the Pead Test itselfl, or my whole anproach to tie nroblem of
the relationship of the pre-ninth rrade school science eXxper-
iences to the schievement in the ninth ''rade seneral science
course,




tTis true that my main focus 1is on achizvement., This can't
be examined until the scores ere 1n “rom the second form of
“he test to be 7iven In the snrine, However, I prefer to
prchbe as any of the dats as I cay w.»lle the oroject is
fresh 1n our minds, Thanks for your cooperation and I hope
thhat someday I czn help vou investizate a problem that has
originated 1n your mind.

Sincerely yours,

John H., Woodburn
Assist., Prof. of Science

(Page 2)

r~

me followine renort consists —ainly of vresentinge
the mid or median score and a2rithmetical sverasre score
of pronos of the students who tcook the Rzad reneral
Science Test this fall, For examnple, the Zirst portion
mav be read: "2256 stidents who entered the ninth srade
in 27 Centra” Z11linois schools tmis C=11 nad a ~edlan
score of 32,116 and an aversse score of 32,62."

Nrmbter Description i.edian i‘legn

225hA Studentz enterine the ninth ~rade ceneral
science course in 23 C:ntral Illinois
Schoolsl'......O......................... 32.!1»6 3;{:.62

3592 Students completine the ninth zgZracde general
science course last sprine in 56 schocls
throurhout 7J. S. (National end-of-year normsa
provided by the World Book Corpanye)..eee 0,32 1d.33

Students entering the ninth erade in.....

316 Students entering the ninth ~rade ~ancrsl
science course who indicated thzt they have
a total o between O and 3 weekly clesses
in science during the 6th th, =nd 3th -rcdes. 29.02

L6 Same as above e xcept that they indicated e
total of between i and 7 weekly classes in



sh2
752

science durine the 6th, 7th, and 3th crades.
Students indicatine between 8 and 11 classes.

Students 1ndicatings between 12 and 15
classes 1n sclence durine the three grades
prior to the ninth...................

Note: The students from indicate that
they have had on the avera—e a total of
weekly classes 1n science darine the 6th,
7th, and 3th crades.

A random sample of sgbout one-~fifth of the total wvnapers
provides the followlns data:

2L 0
216

37

29N

76
163

207

BOyS et iiiiieteetiiaen, ce e ce e ee oo
Gir‘ls ® © © ® ® @ @ ® © ® 0 9 O & € ° & * © O & 6 * O O & B GV 2 e @ e o & o o o 31.2

Note: Another samnle simllarly drewn ylelded
these results- Roys: 35.5 and 35.2. “irls
31.3 and 32.1.

Stnudents with farm backeround.. oo e e v oo . 2.1

C Stuidents with villare backerond. eeeeee ... 33.6

Students with city backrround............. 32.35

Note: The Jdistinction between clity and village
when l1eft up to *the students was sorewhat loose.
Anothicr check based on the size of the city in
w1l ch the school was located showed that 527
students in 5 schools in cities with a pop-

ul etion above 30,000 had a median score of
23.70 and an average score of 29.13.

Students with ItH Club experience....... . 32.7

Students with mor: than + year of Scout
WOP K e ¢ ¢ 0 o o s veeeocsassnsosos e e et e e 33,4

Students who renorted tnet tney have read
more than 2 books about science durings the
past two or three years......... e o e e e o o s 32.1

Students who renorted readine less than
two books abeoat science durines the past
LWO OF LtNPCE TE AT S i et oo eo o osv aoosnsesseas . 32.1

33.75
34h.11

3L4.43

L)\
—~
N

32.3
33.9
32.3

33.7

330'3



A random sample of LOO papers shows the following data:
51.1% of the earth science items were answered correctly.
51.4% of the 1ife science l1tems were answered correctly.

33.2% of the phvsical s~lence iterms were answered
correctly.

The natlonel norms for these part scores are 5L.5%,
53'&’“05 &I’ld 51.2,%)0

The followin~ correlations have been calculated by using
the Peerson Product-Moment system.

2256 Total score agalnst the total number of science
classes renorted by the stadents in the 6th, 7th,
and 8th gsrades...

* ® & & 8 ® © & ¢ & © ¢ F 9 &5 & S & ¢ 4 9 € & » 0 0B 2 v D .1']
t00 Tot=l scorc arainst score on e arth sclence items. .35
400 Total score szainst score on 1ife sclence items.. .82

100 Total score ameinst score on physical science items .83

(The orieinal copy of this renort was in the form of
a mimeographed letter so arranced as to permit filling
in tre data, where anpropriate, for each school.)
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ITIIT0IS STATT T0ORILAL UNIVIRSITY
Jorrl, Illinois
Sentember 10, 1951

This summer I finished studying the reszults obtained from the
seneral sclence »roject with which youw hel sed me lost winter, You nay
raenll that the Rend General Sclence Test was given to rrour nintn orede
ooneral sclence students,

In approoching this brief report I hope you share with me somewhat
the some attitude toward the use of tests which hive not been composcd
by the clrssroom teacher to obscrve the performmance of students on
learning exercises, I look upon such tests as the one uvsed in tiis
vroject as a means whereby a samnle of the class experiences ordinaril:y
ircluded in the ninth grade general scicnce course may be senarated from
the total, A mctaphor may help you see ny attitude, I hrve come to
look upon the tot-l commlex of experiences vhich we nrovile our ctudents
ag scnething like a flowing strean. A tost then hecomes » meens to
divert o mortion of the tctal experiences tiirough 2 smnll censl so thnt
2 closer study ny dbe made., It then becomes ~ rnintter orf judgment as to
how renrescntotive of the wlhiole stream of cexmeriences included in the .
course 1s that small streum that wes diverted to mernit observetlon,

Some te-chers tend 4o look umon » test as extending clezr ccress the

e

tot-1 ctre:m of coursc zctivities ond sorniplin~ each of tre oxnerierces
orranged by the tencher to bring ~bout the srowth of his or her siuidents,
The validity of this woint of view ageln rests on the tencher's jud—ent
of viow representrtive of the total course octi-rities are the cxerclses

in tle test, I coan see how clther of these internretations migzht be
axolled to ald in wderstarding the rosuw” ts of rour rtulents in ny
resa-reh oroject. The oaly intermretation tovard which I talte e very dim
vieow 1c that a test, commerciclly nrepared or teacher desigeued, oroviies
» mensire of the wrole cormlex of experiences represented by » tencher'!s
contoects with o gsroup of students,

The fect thet the end—of-=venr scores of the students who were in-
cluded in thle study dild srow sigmificant g-ins tiirough the yeer 1s wrotty
zood ovidence that the Road General Scicnce Test involves lenrninges closcly
assocluted with what coes on 1n the ninth grade course,

This oroject wns orsoanized Initinlly to goin on estimate of the ro-
lationsiin betwecn the science infornation possessed -nd ncovired by uinta
srode stufents ond some of thelr school and out-of-scrtool ermericerces. In
my oninlon no single course in the totel science prosrq-m of many cciwolcs
wonld better Huotify the 1avestment of time and cfiort in a reviev -1nd re-
exnmination, In many schools this couvrse is the only cormon sciecues exmer-
ionen to be shared by 211 of the students wiho nay enroll in the 2clwol, In
sone cases this conrse is the only contact vwith sclence instruction that the
raminiatrotive offlcisl e of the school inecare cach student vill exmoricrce
»rior to ~radustion, It is incrensiagly reconing the only formnl continct of
many students vrith the earth ~nd physicsl scicnces,



The ninth grade gener:al scionce covrse coming ot the time it deces
in the totzl school program of boys ond 1irls occunles a stirategic
nosition, The extrene intervrctation of this nosition would be tia-

a student's whole 1life interest in and attitude townrd the total science
entervrise may be subject to influence by this course.

an ostimate of the amount of rewetition of wvrior ermerieincec within
the course as now tausght should be worthwhille, Some tecchers noy bo
interested In estimates of the desree to which the course conciate of
exmneriences which are relnted to prior exvericaces toth within »rnd berond
thc students! school environments., This fuctor becomes of increascd
concern as new studies reveal how much o scense of need ond utility
conditions a studentl's learning and rctention ratce,

I believe that each school and cach teacher rishtfully reteins thoe
raosnongibility of interpretin~g what experiences shall be most meanin -ful
to each youngster under guidance, In organigzing this sty it vas ny
intentlon merely to provide evidence of . sort which may ald scnecol
admiristrative officlals and classroom teachere in forming these inter-
protative decisions,

Livirg as ve do in & world in vhich the impact of sclence an oven
our most insignificant expericnce is becoming strikxingly evident, I think
it unnccaessary to do more tuien cite the increasing resronsibility of
21 schools to ald theilr students to understand the realm of science and
the functioning of the whole sclence enternrisc,

Trhe followins facts may help you interprect how your students made
out in this study,

Average Avorage
Initial Score Finol Score

1,973 ninth grade genern2l sclence studeuts . ., 3,12 1,60

3,592 students in 556 comnunitics in 21 stotes
used by mublishcr to estrkblish norms. . o & Iy, 79

198 rninth grade students who were tausht no
genoer:l sclence throuach the year. ¢ o o . . 25,12 37.50

226 tenth grode biclogy students who had been

tousht no sen, sci, in the 9th gr-de., . ., . 38,25 2,91
The boys in the 1973 ninth ~rade group . . . . 30,73 43,28
The girls in the 1973 ninth grade growp, « o 21,55 h6i, 00
356 D0y SCONES 4 o v o o o s o o o o s s s o » 36,19 LE, , O

60? T‘Oy noN—=SeoUtS . 4 o o ¢ o o o o ¢ o o o o 33.66 4(3.8‘2



399 GiTL SCOULSe o o « o o « o o « o s o o o o o o 32,97 0,98

605 Girl non=ScoutS. « « ¢ ¢« ¢ 4 . . o 0 e e o o s 30,72 3%9.32
375 Students with 4=F Clud exporicntC. o o o o o o 34,70 3,72
1598 Students wiltlhout L-E Club experionce, « o« « o 32,75 11,10
335 rurcl students o 4 4 s e 6 6 o o o 6 s 8 o o o 32,22 43,10

221 i1l 70 students 4, o 4

e e » o o e o © o o o 33061"( !"201‘3

1124 city students o 4 v o 4 6 ¢ o s e ¢ 2 o e o . 33.18 b, 87
28 students from the "best" homes « + ¢ o o« « + o 38.85 48,35
100 students from the "noorast! homesS. o o o o o o 29.95 38.17

25 students reporting "high" interest in re-ding
SCiollce boo}:s L[] L] L[] [ ] L[] [ ) * L] L] L] L ] - L] * L ] L] L] 38 .12 ué.lo

503 students remorting "low! intercst in rcading
sclonce DOOMS o 4 o o v o o o o o o o o o s o o 31.35 0,03

311 s*%udents witr nroetically no science instruction
through the 6th, 7th, ~nd 3th ~rades, « « « « » 30.75 39.27

5§96 students vrith chout the aver-me¥* amount of sciance _
instruction tarcush the 6th, 7th, end 8th grades 3.76 Lo, 72

57 students with at lenst 4 or 5 science classcs
por week through cech of the 6th, 7th, and 8th
ETCACS. o o o o o o o o s o o o o o o o o o o o 33.50 42,10
The following correlation coofficients were found to be rather
sisnific nt and may haelp wvith your undorstaniing the rosalts of the
viole Project.

Retveen initlie) cnd final tost SCOTCS 6o o 6 o o o T2

Tetweoen totel initicl score oand score on the nhysical
SCi(ll‘.'.COitemS..-..ooo-oooooo-oo 091

Between total initi~1l score =-nd tho secore on tre
Cal‘th SCien.CC itOmS. s e e ® ® ® ®w ® ®© e ® o e » 082

Totween total initial score ~and the score on tic lide
SCimﬂccitems.................- 087

Fctuoen ipitiel score mnd intellisonce quoticnts, . .55
Tatvrcon fincl score and intelligence quoticnts. . o 53
Setveen individuol gains and inteliigence ouotients J0

WD

-~

Iy

. mrose was o total of 8 classcs ner weolt throngh tiwe 6%h, Tii,
A AN Aradeae catbhined.



Usually when pconle ccoperate on stulles of this %ind one of
thce most intercsting osmecets 1s the exchange of oplnions rogerding the
general conclusions and recomuendations groving out of the study. 1
home for a chance to talk with you «bout the results and have you give
vour oplaions of the significance and velidity of the vhole rrojeci. iy
nersonal generallizations would include such commoents ase

1, Students upon entering tire ninth grade seneral science cours:
wro alro ¢y familiar with o worthwhile portion of the science informotion
crebtomarily suggested by textbeoks designed for the course, They faln
e sil-mifiennt edditional amount of this information throuch tre year
ndes.cndently of enrollment in the seneral science course.

2. All students rogarcdless of thelr obilitics or boclkmround crvaor-
lonces have about the same chance to pick up additlonal scicnee informe-
tioxn while c¢nrolled 1in the gencral sclcence coursc,

3. Yhatever it 1s in the abilitics of boys ¢nd girls that giw
o thiiem en s~dvoantage on intelligenen tests glves them ¢bout the swo
aesrea of advantasge on senoeral sclenec tests,

L, Such factors as Secout cxperience, L=3 Club cwericnce, Woondl
rome bocksround, ard so forth tond to be acconpanicd br surerior mrrform-
nace on the DNead test, A sini?ar anount o «up-riorit; on intelligence
tests was also indicatced,

5. The greator amount of science 1nformation possessed by the studcents
who inédicated "high" intcrest in ro ding scicnce books was not ~ccomn nied
by conrarsble sunceriority in intelligonce.

6. The subicet matter lonrnad by students in the ninth grade geuneral
scicnce course is similar to but fer from dunlicated Ty the sclionce
Information acpuired by students in general science classcs thirough the
elxtl, scventh, and cighth grascs.

7. Socmewhere between Ynonc at 11t and "eclasses five deys a week!
tirough thoe three orades prior to the ninth there is 2 mumboer ol scieice
clesses that werld midze the most cfficicent use of instructionol time,

5, Instrection in tre rninth ~radc sener»l science conrse tends to
closa t e gap dbotween students wiio enter with minimum and a-cximum
amounts of nccumuleoted science information, It Tollows tha't a student
v siows precccious ~pility in the acquisition of scicrce inTormntion
is not nrovided instructiocarl evpericnces enablling hinm to maintr-in nis
r-letive ssweriorit:r,

S, Althcush there was ovidence tiet tic scicncoe iuformation thet is
suzmested by texthoolzs is reloted to the cverydoy activitics of tore ard
cirls this desrec of relationshin» is very low., Tre quostion roamaine
vhother tiro relotionshin is suffiecicent to cronte in the minds ox oo

s*udonts » sonsc of tre noed ond vtility of sciorce inforration. Thore
ic some ovidence that youngsstors do w0t recosnize the relrtiors™ ' hotween

scicace ord mony of thaeir cvoryday activitics unl -~ss they 2re 1.d o
cxmlore and 1dentify this reletions™iv throuk formal instrictior,



10, The students who were iancluded 1n tihils study tcad to be nmore
fomiliar with the carth ond 1ifc¢ scicnees than with the physical
ascionces., According; to the rocults obtaincd from the 3,592 cstuderts
in the standardizing group, the difficulty of the itoms from the
throe naturel sclenco arces wos practically the same,

I “ope you rucornize how grateful I am for all of the lorge and
grizll instonezs of cooperntion that are involved in the conention aand
moturity o thils resenrch nroject. Ispeciclly should T mention my
aorreclation of the intercst which the administrative officers of I1'i-
nols Statc Mormcl University have shown., 1ot only have theoy made it
noscible for me to use ruch of my frce time on the nrojoct but they
have also siown thelr tendencey to encournge such reoscarch by maving
nery canous s orvices available to me. I presune that this cooperaticn
is roprecontative of wvhat may bo expected from the University Fleld
Servicos recently reorganized under the lezdership of Dr, L, Y, Idller,

I realize that this ruport is quite sketchy, If thoero are any
miwcetions which you wonld care to raisc or additlonal informotion thint
I cen wrovide, esneeinlly in romard to ryour ovn groun of students, plense
foel free to enll on me, Perhaws we cun talte advantage of circumshantial
visits eitier on our campus or in your school to disenss the projact to
onr mitunl satisfeoction,

Incidentallyy, I have no Furthor usce for tho Jipod Gooeral Seclence Teot
beoklots and had pnlanncd to lorve them vith the cchools. I you wonuld
lik%c enough ior o scetion or two of ztudents I will be g£lod Yo eona them
along,

ay the coming school yvoar be inturestins nd ©111ed with a gront
mﬁny abisfuctions,

Sircorely your:s,

John E. Yondburn
' Ascigt. Prof. of Seicnce







PLRSONAL LarOAAL TGN

Name Aze Sciiool

Do you live in & city, villege, or on & farm?(Und-rscore one). Boy or Girl,

How mony of the past Cive vears heve you lived on o furm? city? Villagze?_
Undcrscore any of these hobbies that you uay heve. Gurdening. Fishing. Hunting,
Collectin insects. Collectin: rocks. Develoin; and printing photos. Building
model airnlanes, boets, cars, ctc. Reising raboits, mice, caickens, ctc.

Home science lab. Scicnce scrapbook. Buildins radios.

How meny yeors liave you bvelonged 4o a scicnce clubd? 4H Club? Scouts?

About now many, il any, science books or bocks about science héve you read
durin; the past two or ithree vears?

About how nany science classes did vou .ove e&ch week wihile you were in the
sixth grade? Seventh grade? 2i-hth grade? Nirth rrade?

In which of these ~rades did :rou Lmve 2 rorulur scionce textovook?

— - = m— - - — — D T T T T e S

(The original coriec ol this rersonal inlormuiion lorm were mimeo-
graphed. The rc:lics received [or question nunber four «nd [or the
first pert of nuzber Tive did not vwrovide data vermitting further
study o~ thesc factors.)




