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Abstract of Thesis Presented to the Faculty o% Educatlon RS

- of Memorlal Un1Ver31t of Newfoundland in Partial Fulfillment' of" the

. Regiuirements for ‘the Degree of Master of Educatlon

'SCIENCE PROCESS ACTIVITIES, SELECTED SCIENCE READING. MATERI LS

AND READING ACHIEVEMENT OF PRIMARY SCHOOL CHILDREN

o.l N ) By S .. RS

* Anne Rlegel Merricks

»

The purpose ‘of this study was to J.nvestlgate the -

effects upon prlmary J.evel readlng achn.evement that resulted

- from the use of the Elementary Sc:.ence Currlculum Study (ESCS)

in con]unctlon with Selected Reading Materlals (SRM) ; the

©  ESCS separately, and whether socro—economlc status 1nteracted

‘ wn.th the treatments. The null hypotheses were tested at the

.05 level of s:.gnlflcance us:.ng the multlple llnear regress10n

.x,'model and the S—~Test of Multlple Comparlsons. The 4% subjects

were students w1th1n 16 randomly seledted lntact classes of -

o vy

',grades one and ‘three. The classes were ass;gned to 1.0f 4

'trea\tment'groul.;s: (1) :ESCS/SRM-"(Z) ESCS"only; (3) SRM -

only} and, (4) the control group. Readlng achlevement was
assessed u31ng the Gates—MacGJ.nltle Readlng Test. I/?.eSults
1nd1cated tha't in grade one, reading comprehension a‘chievement_

“ﬂa‘s. si.gnifican-tl-y' enhanced throdgh the use of ESCS in conjunc-

'
1

. tion with SRM, while in grade three, lt was s1gn1f1cantly

-greater in the SRM treatment group. - No sllgnlflcant d_:Lfferenc_:es
were found between groups on read:.ng vocabhlary achievement at

‘o
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reading'acl‘iﬁé ement.' Another large gfoupof studies have -

. R relat;:.éhsh.l.ps between reading and sclence.

-at the prlmary 'level.- Thls may'have been the result of tHe

‘Sc1ence Currlculum Study sc:.ence -process kmts had been :

' _ CHBAPTER. I - R B
- ..~ -, . -7 iNrpopucrIOUN & - L L
‘ { : ¢ - . ’ . - .

. oo - - - :
- Over the years many studies'have been conducted
which anal}f’z’éd,the -effects of a variety of variables wupon -

-"-nve-‘?'tlgated the e'“f«fects of the teachlng of sc:.ence u on o

‘

- achle‘v ment. Few studies haVe :mvestlgated the underly:mg

D_,

Those studles that did, however, were more concerned !

WJ.th Ae effect readlng ablllty had upon achlevement in

sc.lence. Most of these studies were, concerned w:.th t.h].s

.»effect at .the elementary, junior or senior hlgh levels. -

' Only a few J.nvestlgators were concerned w1th this relatlonshlp

fact that in some geographlcal regions little or no science- ‘

—~ T

‘ educat:l.on took place at the prJ.mary level. - ‘ R

Many (©0f the prlmary level classes in the Prov1nce
-

OFf Newfoundland and Labrador have neglected the teaching of I

501ence. In 1973 there%vere approx1mately 1200 primary

classrooms in Newfoundland a llttle over. 500 Elementary ‘ ‘ s’

_\

_placed in schools for use by prlmary students. In 1974

the Addlson Wesley Elementary School Sclence program was

_ adopted as- an optlon and made avalla.ble to more classes,:

! .
- - 1y .
. o " ¢

' 4 EEY . L4 “ - . . ' . L 4
. . ", 5 -
‘ . -

‘

1. ) . N o4
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then, that the mo

D > l

L :)Q',

. Even_though mdré children have available to them.the inaterials .

_ b oLt
hroade_ning‘the base for potential primary science. teaching.-

- " -

for sc:.ence :Lnstructlon, ~there are still many who have no

 —

prov1.31on fox’ s,t:1ence J.nstructloﬁ within- the currlculum.

s ~ . ,

Trad:.tlonally the greater part o§ the s;:hool day - s

/ % .

has been 1nvolved in teach:.ng SklllS of the language artsdw .
[~ %

Indeed, from the beglrmz.ng of schools 1n North Amerlca, '

[
by

the pr:;.mary purpose of the school was to teach the ch:.ld to

- ~

- read.’ Therefore the .content" sub]ectso such as social

" studies and sci_enc_e have: been given a secondary place in .

- L3

the prlmary classroom. )
' Kellogg (1971) . found in hlS review of .J.J.terature o '\l

that on the average, flrst grade teachers spent 30% of tge_elr '

£

tlme on readlng. Others spent as much as 50% of class t:Lme
i /
qn read’.tng.‘ Yet, the prlmary causatlve factor for fallure ‘

in the fJ.rst grad:jvas ~poor readlng achlevement.- It appears

1mportant varlable J.n the- teachlng of -

. A
" reading 1s not necessarlly the amount of time spent in s ;“;

direct teaching of "bas:.c readlng skllls,. -
Almy (1966) concluded from her research that many
‘reading readlness programs needed reexamJ.natJ.on of content
and especz.ally the t1me allotted to 1t. Newport '(1969)‘
;i_ndic‘ated that many failure_s in rea_ding-were- .du'e to the
'len[gth and natureg of the ‘readiness’ program. Traditionally
theée readinee_s programs'.~ have h,eeh made rip of pencl1~an_d ,

I - . . - ) .-

2 2T
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B

. “ !
- ;

paper pre—readlng exerc:lses ‘of approx1mately six to elght
‘"weeks in g-r,ade ‘one ,. after wh1c_:h~ formal_ readlng beglns. v Thls"' '

type of pre-reading program has left us with many "slow
T : A : '
readers". The subskills of rehadlng are $v1dently not '
‘ » <. { !

’ acq’u:ured by these chlldren.

Furtﬁx (l!970) stated, .
. A school whose earllest grades  focus prlmarll.y

: on reading cannot focus on rthlnklng.., . It

.+, was assumed the child's thinking -is developed
adeguately before he. entered school and i
continued@ to db ‘so outside of school.... But
today these assumptions are largely irredevant
for a. 1arge segment of our populatl\?n. (p. 4]

Kellogg (1971 p 39) stated "A person neea not be able to
read in order to reason, but he must be able to reason in » ,',

orde_r to read" ‘From his research he concluded that to best -«

o tea'ch readiﬂg, First teach reasorung. \Newport (1.9"69)

‘ind:i,ca'ted that the materials and éurriculum were avai'lablel

te plrlmary teac{mrs for ‘the teach:mg of reasonmg and thlnkmg
Skllls 1n the act1v:.ty wr:.ented elementary scxence c,urrlculum
pro:)ects.

From' theae and other readings in the .‘fields of science
and readlng educatJ.on as well as, through personal experlence,
thJ.s J.nvestlgator came to the concluSLOn that there may be%
relatlonsliz,p between science’ process{A skllls, 1earn1ng to read
and the read:mg ability of young chJ.ldren., Some of the skills

reun.red for read:.ng are well establlshed More recently,

deta:.led analys:.s of aspects of sc;1ent:.f1c=procesees have

- -t

. N ' - *
~R1 " . : $ . 1 .
Koy . . s - . )
ah - . - ' . A i - . LA
. - . C . o
. . . ¢ . .
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A

Accordlng to deHJ.rsc]y{ét. al. (1966) beglnnJ.ng readef need

of a relationship between science

.w

process. skllls- avhd qeadlng skllls.’~It therefore follows

that the exle.CJ.t teachlng of science pro?ess sk:;.lls\ should
in some way enhance read:.ng Fblllty. It caﬂ be further
argued that 1f sm.ence act:.v:.tles \e\ire ‘used asq startlng
po:Lnt.. to stlmulate readlng of related J.nterest theny thn.s

: . #

ehould ‘also form_pos:.ntﬁve‘effects on _readlng athevement.

.
o " LN

e ~\H " . THEORETICAL BASIS - S e

“In buz.ld:.xhg a theoretlcal basis for thls study the

‘sk:i.-l'is needed for readlng were 1n'vgstlgated alongl\.w1th the

- ~ . . ., ’ q
science ,process skills. From these skills and concepts a -
hypothetical- relationship was drawn..’ | .
. Reading Skills = .= s e : L

o, >

. ,Language fac:.l:,ty, perceptual sk:.lls of v:Lsual and
aud:.tory dlscrlmn.natlon and abllltYe to see relatlonshlps are

some of the skills" needed ﬁor read:.ng (Stauffer, 1969 and

P )

Loban, 19632_. . Some skllls that are speca.f:.cally‘ presented -

on S

in ea_r]:y readlng_ experlences of the child are:

coficept building y - . 5 e

word configuratlon < ? .

sequence : I ' ' .8 -

'dr:g‘lng conc1u51ons . : v
ing judgéments L =

. classifying - T T . T

1 .-
,n e . *

to be able to c0mprehend small abstract words and ph ases

. o
%

. L ‘ ! v \ I\ -
) been nade (Neprr’t "'l 72; Nay, 1971). These analysa”s/ ‘e



° ' : S : 3 t a s - ‘ ’
] 5 . N . . v 5
: ! e ' e .
o such as before, after, becausé same, dlfferent, (etc. )

e -

\ ) . ' : Experlence was another factor .which was con51dered

. T4 w7 vital ia learnlng to read. Stauffer «(1969) referred ta a
- ‘ N ] . . ‘.. o, o0
‘need for "examined~experiehdé," first introduced by Dewey.

] .. v -

2 . Stauffer stated that bulldlng and acqulrlng mental constructs

or concepts must be'based.on examlned dlscrlmlnatlohs and ¥

.‘.7‘
, 4

P . . ’ oo . :
wise generallzatlons. ' e . ‘ ) .o
2 . .

" v ’ . . <
’//’ o Accordgng to Barrett (1969) - readlng has three ' . .

0\ .~

S dlmehSLOnsw perceptual, cognltlve and afﬁectlve. In -
dlscu531ng what is® comprised in readlng, he stated:

)

- o .

'Readlng involvés the visual perceptlon of
C . written symbols and the transformation of
= o . the symbols to their explicit or implicit .
e . Oral counterparts. The oral responses then- -
act as stimuli . for a thod@htful reaction on
o o . ‘ the*gart of the reader. The type or level
' ‘ . h thought ihddced by the stimuli is deter-
w. S ’ . MWined. in par®, by the intent and:background .
° R T ., . of,the reader and’ the nature of the materials. .
oo .+ In addition, the effort expended in the
. : _ _ per@eptual act and intellegtual 1mpact of the
P " written materials on the reader is influenced ° |
- . - by his interest in the specific selection and ‘
. ;o S ?y his” attltude toward readlng in general..
. . p. 28) . : , . .

v . ¥ The reader then, must be able to percelve the symbols, trans—

form them 1nto words, and'through aacognltlve,prpcess make

<

o sense from xhe words._'All of this 1s influenced: by]the G

t °

T affect;Ve domaln of the’ reader. T

N B A . .
< ;'; ' t. - 7 .An examlnatlon pf a diagram drawn from the theoretlcal
-] Vg ¢

model of Plaget by Nelson (1971) glves a view of thlnklng

. skills that, are. brerequlslte to learnlng to read.

.
. ) .

0 N - . e . -

4 - C . : AT .
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.ARITHMETIC REASONING © ' o READING

\ LOGICAL REASONING /’M N

’

7y
PRE—REASONING

SERIATION . _ . CLASSIFICATION
} . A

PREPOSITIONS L SUPERGATIVES i - "GENERAL CONCEPTS
. - . A
~” . . COMPARATIVES o . . ‘

(MEMORX, BODY MOVEMENT COMPARISONS LABELLING OBJECTS) -
. . » . 5 . V . .
' ‘ _ (p. 20)
Nelson asserted that(according to Piaéetian theory

early’ reasoning is.developed within the child_és he works

with and acts upon objects by classifying (grouping) and

' _sériatinq (ofdering}'them. Nelson further advocated that T

’ 1

;1mo}e relational set of words. .These words are helpful in

.+ iie. far, hear, taller,s shorter,. etc., i.e. superlatives

these important comporients should be part of treading readi-

) . v : . .
‘ness programs as building blocks of:reasoning. '
o S K 7 ‘ -

He dg?ined classifying as word training‘that'the ;ﬁ‘

T ]

-Eqacher does as she attempts.to help children develop

concepts such as tree, blue, fuzzy, etc. ’'These concepts are

usual}y nouns or‘ad]ectlves. Serlatlbn was deflned ‘as a

]

érdering a collection of things. - A1l of the'comparativeé, ol

- tallest, shortest, etc. are relational. Also by definition
B a , . ; 7 ¥
: N )
,all the prepositions, eg. over, under, 'are ordeéring types of
. --' » - l.‘ I -. . . . i , . .-
words. - L - -

i
s
-
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‘teach the varlous'skllls 1nVo1ved 1n the collectlon and

&

Science Process’ Skllls . ' . ' S

Process science is. deflned as a program de51gned to

1

anglysis of data in sciende. Process 501ence does not empha—~

b
.size subject matter or content in the convent10na1 manner,

but is -rather an actlve, manlpulatory approach £o learnlng

certain 501ence SklllS (Crocker, 1973) The skllls 1nclﬁded

L
" in -the primary grades are: observatlon and cla531f1catlon
o T . L

using all the senses for discrlmlnation} quantlflcatxon

which includes seriation- and seelng spatial’ ;EIRFlOHShIPS .

v

using two and three dlmen510nal objects- communlcatloh '

«

'predicﬁion and inference. Process scxe ce 1eads chlldren

cation and seriation. As they are gulded through experlences,

-

ment for‘léa;ning these skills. For example, children are

1

' . “
though experlences of dlscrlmlnatlon, observatlon, cla551f1—
. * [

vy .g_.‘.

‘the chlldren examine, certaln dijects to ascertain prqurtles

of llkenesses and dlfferences. They,are:gulded into grouping

w v

or,ordering ocbjects using stated properties. Rather than a

textbook the student uses material-objects_from‘his environ-

" - . - »

asked to'sortf classify and describe buttons, geoﬁetgics_

. shépes, seasheils, leaves, etc.; serial order 'odours from

‘weight, etc. g - -

(Y '

- . , . - oo ) .
" .strong to weak, objeets according to size, hardness, lustre,

¢ . . . " /

- - ¥

T

a

»



. - o S .
. Science and Readlng Relatlonshlps

.Johnson (1966) asserted that untll a child can .
accompllsh c1a351f1cat10n SklllS w1th real ohjects and make

direct observatlons about partlcular characterlstlcs or

!,eleqents, readlng teachers cannot.expect a Chlld to make

classifactory observations about verbal symbdls. Process

. sciénce can,give the child the Opportunity‘to'learn these

Qy'skllls using real objects. It also gives the child

-

opportunity to make dUse of "examined experiences“hreferred
to by Stauffer (1969). | |
Perceptual problems have -been one of the causes of

dlfflculty in learning to read for some chlldren (MOney,,

' 1966 and MalqulSt, 1970) . Experlences in process §01ence

‘can éive the child a soLid focndation'in object discrimin;
atlon by calllng attentlon to comparable llkenesses and - .
dlfferences. The student would ‘also be called upon to make
uSe of and test these objects u31ng all .his senses. It may

be; therefore, hypothe51zed that these act1v1t1es may
f

'overcome some' of the perceptual problems'whlch 1nh1b1t‘the

development of readlng

é

In addltlon, process science has proVE to be an-
enjoyable experlence for chlldren. Thls could well be
promoted by ‘the teacher and uSed as mptlvatlon for readlng,

about the subject matter belng observed or studled.‘ The.

affectlve response referred . to by Barrett (1969) as hav1ng

i

an rmportantgeffect onﬂthe effort put forth by the_student,j

-

. l.__'. ;



should be enhanced by experientes of enthusiastic students e

. 200% more language was carrled on by chlldren during science

. encouraged in process science curriculum is a precise

.readlng were llsted prev1ously. Prbcess science also :

ol

, ; g .
4 . -,

as well as the intellectual_impact on the reading hatexial,

involved in science.
. . o

Language has long been recognized as a- dominant

factor in reading. Rowe (Neuman, 1970) reported on a study

.looking at language durlng science lessons. He found that .#

-

lessons than during language arts lessons. The language T

language. 'Although other processes afe taught, communicatioh‘
-is the vehlcle by which ‘these processes are shared and under— o
stood Process sc1ence asks the student to name propertlesi-

of objects, to descrlbe,'to enumerate, and to usé. dlstlng—'

'uishihg words.' The student is taught to state in prgcise

[ L m

'terms his observatlons. (Sears, 1968) . ~

. - e a

Some basic readlng skills 1ntroduced in- prlmary

attempts to teach.these skills. Concept bulldlng is. an

important aspect,of_this science. Concepts of colour, 51ze,
shape, touch,.sound, odour and taste are taught to the '

. -+ .
child in early school through process sc1ence. Many of thesef

7

, act1v1t1es overlap w1th the: act1v1t1es suggested’ by Stauffer

R

(1969) for preparing chlldren for reading. These ‘activities -
ihclude learning opposites such as hard-and'soft, stfong and’
-weak, and. big and little. He also recommended act1v1t1es

vdeallng with colour descrlptlons and ant1c1patlon Of events. S

.,_ T



Lo t . 10
" Process science seens.rnade .to order for teaching the skills'
[N

Stauffer felt should be EAUght to young:children.

' The learning of shapes and their names; ‘can easily
,be related to. the learning of word configuration ‘which 1s

1ntroduced to the child who is beglnning to read. Sequenc1ng

q

is a skill stressed in both reading and process science.

o

\

'Drawing conclusions and forming judgements ‘are. introduced’
. . , . L .
in beginning reading. This is often done‘through the use of

~pictures. In process science these skills are taught through

N

the use of .concrete objects. . . ‘

3

It appears, " from observatlon and the study of

llterature, ‘that a strong empha81s has been placed upon the

i~'
P N

.teachlng of reading at the primary ievel. Therefore, any e
.connecgion,whioh'bodid beiestab&igﬁed.between;seierce and ' . .
-readiné snould have a positive effect ypon the attitudes ofl
educators toward the inciusion of sciencatedpcétion in the.

‘primary programs, , Co
3 { - .

STATEMENT OF THE PROBLEM .
[l ‘ 1 . .
" The' problénlof this study 'was to 1nvestigate whether

the use of an activity based science program de51gned to

'teach science process SklllS used in conjunctlon w1th selected

-

'readlng materials would affect the readlng achlevement of ~:ﬁ

primary age children.. ’



‘was also. investigated.

o by_the teachers w1th1n each treatment ‘group. .

' ‘ ( | A 11 -
STATEMENT OF RELATED PROBLEMS | o |
A related problem investigated by this study was
whether the learniné ofaactivlté hased science orocesses.
alone would affect the reading achlevement of prlmary

chlldren. The questlon of whether the sOCLO—economlc

status of children interacted with any speclflc treatment \
L : '

LIMITATIONS e .
ThlS study was, 11m1ted in, that although the classes |
were randomly selected, Fhe subjects and teachers were not.
Ideally, the a831gnment of teachers and subgects, as well
as classes, by randomlzatlon would haye been desirable. Due:

to the fact that’ school was in progress the students and -

‘teachers were already a531gned to thelr respective classroonm

-when this lnvestlgatlon was. 1n1t1ated, the randomlzatlon of

/

~all three of these varlables was 1mp0351b1e. Thereforev this

lnvestlgator was only ‘able to seleFt classrooms randomly for

thlS study, acceptlng those teachers and students within each '

»

'classroom as belng randomly selected. : _'jt

L

A second limitation- lnvolved appllcatlon of the :

\

treatment. Whlle thlS lnvestlgator, thrOugh 1nd1v1dual

conference w1th each teacher, stlpulated the prescrlbed .

treatment for the respectlve class, there was no assurance

'that the ‘treatment was applled within the sane con51stencyn‘

I’

°

]
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The results of this study mlght haVe been more

'.rellable had the treatment been conducted over a time perlod

n

of one academlc year rather' than twelve weeks. The length

Vl

of tlme the subjects were exposed to the treatment was

‘consrdered the mlnlmal amount of exposure erp Wthh one

in order to engage in intellectual activities{as an ‘investi-

could expect to obtain’ substantlve results.'

-+
L] N . b

DEFINITION OF TERMS

i

Elementary Science Currlculum Study (ESCS) referred

4

-nto a process based science currlculum de51gned for children

’

- _in grades one through six and used as the science ﬁrogram ‘

in this study.

" Process Science referred to a strategy for science

teachirng which emphasizes manipulation of concrete objects’

gator. The-activities emphasized in the primary grades are
~the processes of observ1ng, classrfylng, seelng time~space
relatlonshlps, u31ng numbers, communlcatlon, measurlng,‘
1nferr1ng and’ predlctlng. |

Selected ‘Reading Materlals (SRM) referred to books

‘selected by the 1nvest1gator accordlng to t0p1cs related to

1

aot1v1t1es and materials of ‘the ESCS kltS and readlng levels

of children ln grades one and three..“

Readlng Achlevement referred to the scores on the

-~

Gates<MacG1n1t1e Readfng Test - Prlmary Form’ Vocabulary and

.

Comprehen51on Subtests. S

8






.o CHARTER II - _ . .

. . REVIEW OF LITERATURE

\
Vo

M Few inVestlgatlons have been conducted 1nto the

' relatlonshlp between sc1ence skills and readlng skllls.
S 4 ‘
Those which had, used the 1nvestlgatlons and wrltlngs of %%\

Jean Plaget as thelf theoretlcal background and base. . /

R Several researchers studied retarded readers and found that )
sOmesof the skills that are taught. in process based actlv;ty
solence were 1ack1ng in’ these Students. Several other
studles anestlgated the effect of studying process screnee

” - ! !

on readlng readlness or 1anguage. No studies could be f.

/

found whlch 1nvest1gated the effect of studylng process

~sc1ence on readlng athevement of chlldren above grade one.
McProuty (1971) developed .and applied a composmte

rtest 1nstrument to compare the academic performance and ;

-
@

‘cognltlve functlonlng of educatlonally handlcapped boys 1n
a. special class to boys ln a regular class as it applled to
theix readlng developmebt. She used 64 subgeets, 32 of whom
Were randomly selected. The remainlng 32 were. matched
accordlmg to age, IQ, socio-— economlc status, and famlly

~'background. Hex test con51sted of 10 subtests selected

- from” the Wéchsler Intelllgence Scale for chlldren (WISC),
Sy & A :
‘ 'the Illln01s Test of PSYChOllngulSth Abllltles (ITPA), the

Wlde Range Achlevement Test (WRAT), and the Gllmore Oral

S e



‘ subjects to be deficient in orderlng ab111ty 'These findings
\

- - ‘ .
. _ s 5
: ‘ B
. f .
°

Reading Test. . She developed two other subtests to assess

seridtion and c1a551f1cat10n abilities.

As ‘a result of this study McProuty found that

educationally handlcapped subjects were 51gnif1cant1y

‘deficient in cognitive functioning when gompared to the

regular class subjects. ' These deficiencies were dssessed

by the Arithmetic, Information, Diget Span, ana Coding

’

,subtests taken from the WISC. The same subjects were also

51gn1f1cantly deflclent in conceptual abilities when " S

‘compared w1th the regular class subjects ‘as tested by

J

.Visual Association and Auditory Assoc1ation subtests of the

'ITPA. Results of the Seriatlon Test also indicated the same.

g '

supported the view that 1nadequately developed ordering and

l classrfying abilities may represent, .at least in part, the

- underlying skills necessary to cognit1Veﬁnaturation which is :

N i

suffxcrent for the- mastery of reading.‘

McProuty concluded that students who were exper1enc1ng

i

.develop underlying Cognltlve abilities.‘ This‘was in agreement

with the theory of Jean Piaget that students may be assrsted

in the attainment of operational behavior through experiences

o 2 [

in- seriation and claSSLfication, w1th the expectation that

"symbolic achievement may be. fac111tated.

McProuty (1971) also ‘stated that educationally

o o8 . i

_dlfflfulty in readlng may benefit from practlce desrgned to © .~

2

Pt T

L'
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'handicapped students should he'expected tofprofit from a

currlculum whlch has been systematlzed by focu51ng upon "
orderlng of the stlmull w1th1n the env1ronment. This
- cuirriculum should maximize opportunities for the-studentn

N . .o
: to recognize environmental relationships. ‘The student

may become operatlonal as he 1nternallzes an ordered world

i

through ‘emphasis upon ldentlfacatlon and relatedness of : f cy

> ' '.’ )

envrronmental stlmull. . . =

- \ -

- Another suggestion McProuty (l97l) made was that ‘the’

T n

K student should be provided with experlences in orderlng

~

' and classrfylng and, that these experlences should be
1ncluded in a readlng readlness program. ‘Throngh. many
}.; sc1ence currlculums avallable today the student is led to
! 1hteract w1th and act upon hlS environment.
re 7 Barron (1971), while comparing poor'readers with
average readers in flrst grade, tested hlS sub]ects w1th‘
: baSlcally the same tests that'McProuty used - |Heé also found®
.that poor readers scored 1ower on some subtests that seem
';_ to! be a'measure of serlatlon and. classrflcatlon abilities.
'; The results showed that low- readegz of both sexes scored
. s1gn1f1cantly lower on ‘the Informatlon, Aflthmetlc and
.(Vocabulary Subtests,and Verbal IQ of the’ Wechsler Preschodl _
'"'and.Primary écale.of Intelligencen(WPPSI) Thelsame
\\- | subjects\also scored Slgnlflcaﬂtly lower on the ITPA Audltory ,

-

Assoeratlon, Vlsual Receptlon, Audltory Memory, Grammatlc

Closure and Vérba!“&losure Subtests. These flndlngs supported

‘..- .' - R . ) ," , —
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:McProuty's ideas that'poor readers do not haVe'seriation\ e
-and cla551f1cat10n abllltles that average readers possess.

Almy (1966) conducted:an exten51ve study of. the
degree -of early school—age children's understandlng of

conservation. 'Sheé also 1nvest1gated the guestlon of

whether.children who dlsplayed-understandlng oflconseruation'_
'~differed from thosefwho did not‘in relatdon to‘school achieye;;V'
ment.and other.measures of dntellectuai functioning.“ °

The flndlngs in Almy s study of a rather substantlal
correlatlon between performance on tasks of conservatlon and °

. progress 1n readlng, led_her to conclude, that to some extent,
. rd ¢ .

-similar abilities aré involved. She stated that a program

des1gned to nurture loglcal thinklng should contrlbute .

-
&

i p051t1vely to readlness for readlng.

U51ng Almy's study as a ba51s for his study, Kellogg _

(1971) 1nvest1gated the effects of studylng a process
. I
based science .in first. grade on reaélng readlness scores.

- The science taught was from the Sc1ence Currlculum Improve—

..ment Study (SCIS) and con31sted oﬁ a’ serles of act1v1t1es

4

which cause the’ Chlld to make observatlons. “Two classrobmS‘ ..

were glven the 'SCIS écience lessons and fio readlng readlness

e
‘ ——

:program, whlle two other classrooms were glven readlng
readlness programs w1th no 801ence. The group3°were glven‘:
a, pretest and posttest u51ng the Metropolltan Readlng -
.Readlness Tests (MRRT) admlnlstered befpre and 1mmed1ate1y

. after treatment. = The results of the MRRT 1nd1catea that

I3
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l
!
1
i’

_ - Association for Advancement of Science (AAAS) programs.

- the experimental group outgained the control group in-total

gprogram. Kellogg s study does;to some_extentgbglve support

. to Almy"s conclusions that brograms'designed to. teach~ -

N L 4

T e ‘18

readiness scores. 'On subtests they Were'signiﬁicantlf

better fn the contpol gkcup in word Meaning‘(p. = -1 =+ .05),

_Matching (p. = .2 » .1), and . Numbers (pl = .2+ .1). " The
data was 9ested for 31gn1f1cance at the .20 level of 51gn1f—
b “\

’1cance. "His reasonlng for thlS begng that even'lftthere were

no 51gn1f1cant dlfferences in. the groups, the sc1ence program

quld have been consxdered successful 51nce it would have .

tagght readiness at_%eastlas well as the }eadlness program..
. Kellogg concluded that teachlng sc1ehce'through the .

! -

lanlry method. had served the same means as the readiness .
program as well as teachlng thlnklng skllls. Thereﬁore,,

school boards and teachers should weléome this type of .

v &

[

. "loglcal thlnklng should also’ contrlbute to readlng readlneSS.

N u

Lo Neuman (1970) also studied the effect sc1ence41essons
'made on- readlng readlness stores’. ° He used two experlmental

classes and one matched c0ntrol class of klndergarten age -

)

chlldren. For: 12 weeks the experlmental cla%ses were taught .

[
t

a .process sc1ence program based upon the SCIS and Amerlcan

—— o ta
e

The MRRT was g1Ven at ‘the beglnnlng of the flrst grade.

Slnce thls was a pllOt study, -the 1evel of sxgnlflcance qas

-
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group on total score (p. = .076) as well as on the Subtests
. 3 L o .

4
" - -

. . i
of Vocabulary (p. < .001), Alphabet, (p. = .064) and Numbers

'(pﬁ9= .014) . Theré wede no differencés in sbores on the

Llstenlng and Copylng Subtests, but on the Matchlng Subtest

the con&rol group scored above the experlmental group aL

.= P

LY

P- <205, Durgng the tollow1ng,year”'when the subjects |

moved, to first'grade,'their teachers were asked to rank. °
K

order all first. grade classes accordlng to. overall readlng

!

achlevement. In one class eight out of ten chlldren who

were ¢onsidefed the best readerslhad been in the experlmental

s °

kindergarten class the prev1ous year. In another, eleven

‘e * " A K
ot of thirteesy:had been.in the experimental droup.
Yo ’ . P ° . '
’ - . .- ¢ . » ! <
« !+ Neuman concluded that specific science experiences

T -

in kindergarten were teachabléyand_fruitful in influencing®

;.1

a child!h readiness to read._~The'specific ways and degree

N . . l : - + ]
couldonot be obtained .from this’studyt 'He also concluded

" that the 1nfluence on - vocabulary, alphabet recognition and

. S
LI 1

number concepts carry over.lnto furst grade reading.

‘*”Ayers ‘and Mason (1969) reported a- study 1nvestlgat1ng

|
" the effect of studylng AAAS ﬁrograms on readlng readlness

I .
jst scores of klndergarten chlldren. The study began in

Qctober with administration of the MRRT, and coucluded in
® < R ' |
May w1th the postte#t The experimental group recelved v

. . . . o 0
: @ . -
\" y ’ - { - i d f

v ’ . L)
'
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science .instruction at least one hour a week for a period

. Oof 227 weeks. D : L

.
5

. Galn scores for the experlmental and control group

“were compared-and ylelded s1gn1f1cant differences in favox--

.

e of the_. experlmental group onlLlstenlng, ﬁumbers and- Cdpy;ng
Subtests, as ‘well as on total score. L o

. . s - The wrlters concluded that AAAS apparently made a ;

contrlbutlon to the measure of readlng readlness by

- A 1ncreae}hg students' scores on the subtests mentloged.

- This fﬁplied that- the science proéiem codldﬂadd to a

J .
' teading readiness'brograﬁ[for kindergarteh children. The -
writers also-felt'that:dieoriminatfon, ceteéorization and
,1abe1llng ta;ke involved in the science program were
~apparently conttibuting factors to success in readiﬁg
readinesg.“ ‘ ' . ,' . o 11
g Both the_ueuﬁan and . the Aye:s end.Mésbn,studles
used the AAAS and MRRT. The.qtudles'would be expected to '
E T L show similar iesultSu However, when the results of the two.

; studies weére compared, they appeared_contrédietory to some
) . . o r ! S
- extent. Neuman showed significant results with the experi-~

LY

mental group on the Vocabulary, Alphabet and Numbers

-7 ’ ‘

5

] Subtests, Ayers' and Mason showed’ 51gn1f1cant results on

Dk o T v, o

the'Listehing, Copying ‘and Numbers Subtests. The Numbers

t
e

. L T v . .
Subtest, was the only subtest area in which there was a

o | -common smgnlflcance in both studles, although they both

* . B v '
- . —t
. "’ \ L. . ; B B - ’
L

S nshowed overall SLgnlflcant diffefences over the control group.



o ST
Huff (1971) 1nvestigated the effects of process ’

' 1 A 1

sc1ence act1v1ties on oral communication skills of.

disadvantaged students. The subjeets were 113 klndergarten.

students f£rom an inner city school Two classes were. .

"randomly aBSLgned.to treatment groups, ‘one group rece1v1ng

discussion ®cience program. Two ‘other ciasses-wene/ﬁsed

-%

.data indicated significant differences faVoring the

) . ' [
'?‘ l

the AAAS prOgram, the other a teacher demonstrated class

0 '

as COntrol-groups. The de51gn of the study was a pretest—

b

treatment-posttest de51gn, w1th the treatment 1ast1ng for

a period of;12 weeks. The statistical ana1y51s of the

experimental .group on total output and expre551vene55,

o

' vocabulary, general. meaning and 1deas, and defining. Huff

concluded that when act1v1ties of . process. 501ence are
presented to disadvantaged chlldren, their oral communications

are clearly enhanced. With,Loban s study (1963) as ev1dence~.

.fori the relation between language and-reading, Huff 8 study

c 4
adds empirical evidence for the use of process 501ence ‘for

' .
"

- the enhancement of reading in beglnning readers. .

Perceptual learning is_also an important facet in

learning to read.: Scott (1§68}3reported'the‘predictive

4

success of a Seriation Test (ST) ‘on reading and other.

achievements. The‘ST vhich was develoPedfby Scott, et. al,,

. was administered to 365 kindergarten subjects. A significant

'correlatlon between the ST and the MRRT was found. When the

v

subjects_reaqhed‘the second:grade 1eve1,‘they Were_tested

)’

3 : ’ . a

T



' satorxy programs w:.th yoéung children th.ch emphas:Lze oral

' reading success. -

. ' o ’ 22 .

using the California 'Achievement Test (CAT). .The' scores

. from the ST adm:Lnlstered at the kindergarten level were -

compared to the CAT scoreSx A correlatibn coefficient

of .59 was.found for the 173-children remeining, in the |

study. This was found to be' 'siﬁgnificant at the .005 level ‘

of signlflcance.
Scott felt the Ser:.atlon Test shouLd 1dent1fy

ch:leren who will be progressu\g well or experiencing
i

. difficulty and appeared to be a good predlctor of readlng s

success. Referrlng to Inhelder and Piaget's theory as,

reported in The Earlji{ Growth of Logic in the Young Chlld

Scott based the premise of his study on the concept that

early seriation tasks are essential to- the general intellec-
" tual development of the Chlld He asserted that the results -

' of his 'study appeared to support the pOSJ.tlon that compen—- ‘

N
1

language, whlle not stress:.ng perceptual learm.ng, may not
provide the necessary experlental foundatlon for future

-

¢ s

P . - [ . [y

1 . .
THE ELEMENTARY SCIENCE CURRICULUM STUDY

The sc1.ence program used in th:Ls study was the
0 Ce

‘,Elementary Sc1ence Curriculum Study (ESCS){eveloped by

Crocker (1973). The ESCS.is based on the processes_ of *
i ot : .

,sglence I-J.dentlf_:l.ed by thé AAAS. Those processes developed

i
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-objects concretely. The activities'and experiences were

L .'Z' : 25
in the ESCS are obsereipg, claeeiffing,~quentiEYing,
comﬁunicating, inferring, predicting end formulating
hygotheses. At the primary’leeel_children are led to

observe, classify and quantify; which iﬁcludes‘ordering and

seriating; 'Thefuse and development of all the senses in

.

observ1ng is stressed. " Through observation the stﬁdent is
gulded in developlng c1a581f1catlon and seriation abllltles.
These compentences are developed,thropgh direct experlence
in ecdentific'lnvestigatione“through the process—oﬁ inquiry.

The children ‘are placed in contact ﬁith-observable objects

ahd events. They are able to act on -and interact witH -the

chosen with con51deratlon for the operatlonal level of

therchlld_accordlng to Plaget s, theory of . development. The

‘program is developed for children 1n f1rst through 51xth

_grades. . - A

"SUMMARY T

- The 1dea that knowledge of process science skills "

.could enhance the readlng ablllty of young learners seems

-

_,to be 'a fairly new llne of" 1nvest1gatlon for- educatqrs.
Kellogg was unable to.flnd any such studles when he condﬁctéd~lq

his search of llterature in preparatlon for his study in 1970.

Thls 1nvestlgator was able to flnd one study giv1ng emplrlcal

evxdence publlshed in 1969, after which several others were

. 1

conducted : o LT ' B
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o Aitﬁougﬁ the resulte of the studiee dia net present
conclusxve eV1dencerof ‘a relatlonshlp between the 1earnlng
of science process skllls and learnlng to read they did,

" lend supportive ev1dence to the concept. Ayers and-Mason
(1969), Neuman (1970), McProuty (1971) and Keliogg (1971) N
were all of the'opinion'that the.learning of scieﬂce.process.
eki}ls would enhance.the reading aeilitiee of children. The
baeic reasoning ekills that process science,attempted te_
teach were classificetion‘and seriatien. Acdording'te‘
Plaget (1964), chlldren needed these skills of ClaSSlflcatlon

. and serlation for the acqulsltlons and ut1112at10n of language.

Huff (1971) 1nd1cated frém‘her study that the study of process
$c1ence demonstreted improvement in communlcatlon skllls.

- crocker'(1973) developed Fhe ESCS program for the purpose
of teaching sciehce ﬁrOCeés skills to:e}ementary'children:
Many of these process'skitls'tehght seriation, and elassifii.A
cation abilities. o j - | |
All of the studies rev1e§id supported this inVestl-
gator's prestudy hypothe51s that a. relatlonshlp existed
between the learnlng'ef'501enceeprocess_skllls,and the“

development and use of reading skills, and therefore,

stbported’the rational for this study.

V N
H



CHAPTER III . SR

PROCEDURES

The'oobqlation~for this stedy was’a‘hypothetical one
consistipg“of all-classes of grades one .and three wirh
'characﬁerlsrics’similarfto those chosen for. the study. Slnce-r- .
,rhere was.no reasoa to believe that the sample classes were .'i".;t
~;atYpical;.the.populatior~may be thought. of'as representative«‘pa
. of most regulax flrst and third grade classes. The sample 251“5
r'was randomly" selected by assigning numbers to all’ flrst and - ;
~ third grade classes dogcated wrthln the Avalon Peninsula
geographlc reglon. Random selectlon was - performed using a f'

list of random numbers. . A-total of sixteen classrooms were P

 selgpcted.  Classes were placed into one of eighf,grbuPS'as

4

indicated in Table 1: (I)'firsr grage/classes whlch used the'
‘ESCS kit and were provxded with selected readlng materlals,

(I1) first grade classes which used the ESCS’ kit-only;

(IIl) first grade‘classes which were proVided”with seleoted
readlng materlals only, and, (IV) flrst grade blasses which
used nelther the ESCS klts nor‘the sélected readlng materlals.
:Groups I-IV of grade three classes wer cla551f1ed the same
';as for grade .one classes.\ The placeme t of classes in the
groups of elther grade one or three whlch were currently s
uSLng or had used a process sc1er¢e program in the past, was : ”ﬂ

]llplted-to Gronps I or IXI.” A total ‘of two classes were used

o\

25
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'

. for each group. The total number of subjects in theb§§mble'
. ’ - ' o ¢ :
was 190 first graders and.231 third graders.

Based on ‘the theory deVelopéd-in Chapter 1 the -
following Hypotheses'were formulated and. are stated as null_l

o

. hypothesis form.

‘.Hipotﬁesés

. Hypothesis I (a): 'No §ignificaht difference wil}' Lo
' exist between the reading, vocabulary achievement of -
. . N o
Group 1, Group 2, Group 3 and Group 4 in grade one. -

: (b)+ . No sibnificant'differenqe‘will.

. exist between the reading comprehension achievement
, ;

of‘Group 1, Group 2, Croup 3 apd Group 4 in grade

6ne LI

~(c): No significant difference will. g
,‘exist between the reading vocabulary achievement of
. \ y) . N '

g : * ’ : T v '. ‘
Group 1, Group 2, Group 3 and Group 4 in grade three.

(d) : No’siénificant difference will

exist be%weén the’reading comprehehsibn_achiévehént
.of Group';, Group 2, Group 3.ahd;Group 4 in grade
three.” | 5

T & . L. -
. -~ Hypothesis II (a): No significant interaction will

1 oL : ) . i [
exist between treatment and vocabulary pretest leével .
. - ’ -, ¢4 PR

for first grades.

Voo L. B . ‘
o

Je

D (b): No éiénificant;jnteractidn will =
. R S T A o . ) ’ '
» . exist between treatment and comprehension pretest level ..

in first grade classes.-



S : _TABLE I

Number of Classes by Grade. Level.,’ Group and ' Treatment

Grdup ( ' Treatment . Number of Classes

: GradeIOne
I . ESCS/SRM - - 2
I _ Escs ' 2
‘tix . sRM - L2
v " control- . - . 2
e N S total "B .
.Grade Three ¥ . . .
v .]
s ' ESCS/SRM L2
11 ' EBSCS 2
oI - SRM, 2 .
- .. , | Control -7 2 oo
, | . ' v totél. . 8

Note - ESCS=E1ementary Sménce Currlculum Study

SRM Selected Readlng Mater:.al o
u ) Lo P
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. i ﬂ(c): No significant interaction will
. v - . H | N

s éxist;betWeen treatment!'and vocabulary pretest level

- for third grade elasses.

~

'(a)» No slgnlflcant interaction w111

EXlSt between treatment and comprehen51on pretest

level . for third grade classes.

~Hypothesxs III (a): No Slgnlflcant interaction will

i

exist between treatment and socio-economic level on’

-reading‘vocabulary achievement in gfade one.

. - (b): Fo significant 1nteract10n will:

exlst between treatment and soc10—econom1c level on

‘e ‘ )

a ) at - — e v

readlng comprehen51on achlevement in grade one.l
P ; I3
(c): ¥No SLgnlflcant 1nteract10n will‘

exist between treatment and socio—economlc level on

reaglng vocabulary achlevement in grade three.e

’ f
N . .(d): No SLgnlflcant 1nteract10n will "

exist between treatment and socio-economic level on

reading comprehension achievement in grade three. -

Treatments and Tests ' j 5

The classes placed 1n Group ZEand GroupIIZof both

first and thlrd grades used the ESCS klt a mlnlmum.of oqe

L period per week w1th the class perlod lastlng from 30~45

,'-A,mlnutes. It also should be notéd- that these classes ‘had been

, studylng from thlS curriculum 51nce early ln the school year,

. . . ) . :
/ .o . . T B _’
‘ ! . . . . 4 . ' -




. reading materials were placed in the classrooms of. Group I

" and Group III of first and thJ.rd grades. The classroom- -

.A o . ..- - : - ’ ) }29

- .

although'no't‘.necessaril'y -org“a reg'ular basis. The selected f

T

AY
o " [

teacher prov1ded opportunlty for the students to avall them~
selves to the readlng materlals th.ch lncluded allow:Lng the

studer;ts to .check out the books and - take. _them home. The

treatment period lasted for thirteen weeks, beginning in .

February and endlng in June.. T .. " S -,

‘ The Selected Readlng Mater:.als were books chosen to
enhance those sk:.lls taught by the ESCS and the tOplCé‘; covered.
'I'he level of dlfflculty of the readlng materlals was determined

by the Fry Method (Fry, 1972) This met'hod requ:n.res the

countlng of the mémber of syllables contalned wn.thln -a one.

hundred word. passage. An attempt was made -to match the

reading levels of the ch:n.ldren Wlthln each class with the

hd o

'level of dlfflculty of the materlals. , Mater:.al was selected A

- that was: elther on grade level, sllghtly aboVe or below. A

- total of’ flfty to sixty books- were placed within each classroom

Wwhich were ass;Lgned_SRM. At the completlon of one—half of the

'

treatment period, six weeks_, books were interchanged betweena j

classrooms in order to provide -as wide a range as possible

in reading materials. Thibk also provided a unito‘:;mity 6f books

- in each .class. El:ach teacher in whose cllassrloom SRM were placed

. received instruction in the use of the readi_ng materials

4

through personal visits by the investigator as well as by .

.I - : . ) ) ‘ ‘- -.- “ 3 . }



l of the study. First grade classes were blocked into high

written direction. . .(See.Appendix A)’ The -teacher was ,

.‘requested to use the books in conjunction with the units .

of study in the ESCS. Books which especially related to

certain topics were poin~ted~ out to the. .teachers. For groups |,

not using the ESCS the books were to hayd been used for:

recreational reading. The chlldren were t ' have been glven

&
!

approxlmately 30 minutes per week for readlng at school and

were t0= have been encouraged to .take the books home. -As a

class check’on the number of books read, cards were placed
g !
in the back for chlldren to s:gn, but this was unsuccessful.
The Gates—MacGinitie Reading Test was used for

testing reading achievement in this study. Primary A, Forms

. -
"1 and 2 were used in the first grades. Primary C, Forms 1

v

- ' (] I L] ’
" and 2 were'used with the third grade classes. This test is

available in' two equivalent forms for each grade level. The

. reliabi‘li'ty_ and validity of this test ‘had been established

)]

¢

-by the developers and its use is accepted as val:.d by reading

authorltles in the Prov1nce of Newfoundland and Labrador.

Form 1l of thlS test was administered at the begmm.ng

O}

I

. med:.um and low groups using these pretest scores. Grade

‘three was blocked high and low in order to obtalx} the most

i
f o

'\ equal dlstr:l.'but:x.on poss:.ble. - . : '

\The Bl:.shen ‘Socio-Economic. Index for Occupatlons in

Canada. (Bl:._shen, 196_7) wa's.used for ‘determining the.sacio-

-
-



v’

or the father was dlsabled or deceased, the numeral ass:.gned

‘-economic  status (.SES) ‘of'the'students. This is an ;oc'c:up'a'—

_tJ.onal based scale derlved by a551gn1ng welghts ‘to income

and educatl:.on. For thls study the scale wa[s collapsed to 77 N

: J.nclude numerals 2-7. 'I'here was no ass:.gned numeral on the

v
33

: scale for the unemployed "This classxflcatlon was gJ.ven .

1 . 1

the numeral 2 by this 1nvest1gator wh:.ch is the lowest . o

- e N

g numeral ass:.gned. When the father s occupatlon was unknowh

L ~ a

was . 0. The 0: cases were el:Lm:Lnated m the study when the’
~J . . ]

varlable SES was used.’ N
J .
'L\‘Be SES~was ‘used'’ fdr blocklngwhen testlng null . )
Hypothes:.s III. 'I‘he blocklng was ‘into four groups for

)

the fJ.rst grades and three groups for the- thJ.rd grade classele

in order to gat the most equal d:l.strlbut::.on possible. o

. . R |
&
A

’

Des:gn -and Analys is

+ | THe des:.gn of this study was. the Non—Eun.valent ‘

v

'Control Group Design u31ng randomly selected :Lntact classes.

Acpordlng to Campbell and Stanley (1963) ’ the design is

) /

noted for controllmg the maz.n effects of hlstory, maturat:L n,

‘teptlng and 1nstrumentat10n. In an attempt to control the

\-..\ L

.éffects on 1ntrasess:.on history, two clas__rooms were selected

for each treatment group. This does not guarantee that. there ,

<

was no 1ntrasess.1.on histoxy, i.e. that. a11 teache.rs followed the
\

' 1nstructlons for .the appl:.catlon of the ESCS 'or the SRM w:.th

the. same consuatency, but tended to neutrallze ‘the effect.. e

. - . . PR
. .
* s . N B
f s «
vl . . - . .
. [ . . [ .
. : . . . . - .
‘ . , ' i . . . .
’ , ) . . . A
. : . . N . ‘

. - .- .
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T In addltlon, the se.lectlon of two classes per treatment

‘'group prov:l.ded a larger sample, thereby reduc.‘mg the chancé
' of error in the selecta.on factor. Th:Ls also helped control

a

the 1nteract10n between selectlon and hmaturatlon. Inter—-

'
-~

separatqing the s'ubje’cts into abili't‘y levels 'on the basis of

L}
» W

\ oo the pretest scores as ;liustrated in Table II.

L4

nactlon‘ between treatment'and ability was c.ontwlled by ot

32 -

A

of subjects is accompllshed through random sampllng by intact

classes, the class means -are used as the ba51c observatlons.

, N 8* ! 0
. \ However the deClSlon was made to use 1nd1v1dua1 scores as

o

the basic observations for thJ.S study.,, the rat:.onal for thlS

4

bemg. 1) It is common practlce to use 1nd1vidual scores;
2) It is assumed that the classes themselves were a random.
" ' 9
- sampling of chlldren wlthln the school therei'or,e sampllng ¢

-
’ L]

R by class would be essentn.ally the same as sampllng by

1nd1v1duals, and 3) As a conseqﬁence of usmg 1nd1v:.dual

/

scores rather than class means, a greater degreeﬁof freedom.-.

resulted. This may mean runn—:.ng a risk of over estimat’ion',
whereby using class means 1s an “under estlmatlon, w1th the

true degree of freedom lylng somewhere in between. :_' !

.4 . °

“» ¢ Multiple llnear regress:LOn was used in a manner

. L 1 v b .
' essentlally equlvalent‘ to a series of two-way analysls of

" _ covariance, with pq,sttest (vocabulary ar}d comprehensxc:on) as

. ?
[ . crlterJ.on varlables, and- treatment and e:..,ther pretest

°

<, Gampbell and Stanley (1963) suggest that when selectlon

/ 14

1

\"' .‘: :
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. 7' . CHAPTER IV
\r..*'..,~ o . ’ i )

RESULTS OF'rHE INVESTIGATION *

TN . . o h R ' o - i
1

. , Co - ‘
. The subjects selected for this study were.children

from first and third grade classes in the Avalon Peninsula’
, . ﬂarea; erteen selected classrooms were admlnlstered the'

Gates-MacGlnLtle Readrng Test FOrm 1 as a pretest. Form_z

‘e

- was admlnlstered as a posttest after the treatment of
thirteen weeks. Only those subjects admlnlstered both- forms

. were included in the study. Certaln rearrangements of the

3

data were necessary to facilitate- analy51s Whenvpretest -
' scores were .used as a blocklng variable, a total of - 190

‘._gr | flrst graders and 231. thlrd graders were used in the sample. "

When soc1o-econom1c status (SES) was used as a bloc 1ng

- prpa———— N

“ay .,_/-—

! varlable, all subjects who were assrgned the numeral "0"
were dropped, since the SES for these was un&nown ‘or not
\ provrded for in the scale.' This left a total of 169 first
graders and 209 thlrd graders who were used, for thls sample;
o8 Multlple linear IengSSLOn was used for analyzing the data.
' Thls analysrs was comparable to a serles of two—way analysrs.
of,covarlance. Comprehensron and vocabulary pretests and
.sex were used as covariates where appllcable W1th sex belng

'equatlon.' The dependent varlables were vbcabulary and -

cpmprehen31on pcsttest raw scofes. The overall treatment

. . ) Lo
. s . )
! . t

treated as a palr of categorlcal variables 1n the regressron T

. 35 K EE R "_" ro.oo



' means OF these scores are glven in Table III along w1th
pretest and predlcted means. In:grade one the subjects E o
were grouped. hlgh, medlum and low accordlng to raw: scores
on_the pretest. - The thlrd grade classes were grouped hlgh
aud.low in . order to. obtain cell frequenc1es as nearly equal;il
as possible. When SES was ueed‘for grouplngh the firet gradej'

.subjects‘were seoarated into four 1evels and tpe third grade

‘subjects~into three.levels. This groubing wae an attempt

. to even out cell £ equenices, nevertheless there was an over-

| load in,the lower cells. The h&potheses were tested for

acceptance or rejectlon at the .05 level of 51gn1fLCance

using the F btutlstlc, : ':_ s . L_

«

. TESTING OF  HYPOTHESES
Treatment Effects

i

-, Hypothe51s I (a) No 51gn1f1cant dlfference w111

fex1st between readlng vocabulary achlevement of

Group I Wlth EIementary Science Currlculum StudyA
(ESCS) and selected readlng matenlals (SRM), Group
! II w1th ESCS only, Group 11X W1th &RM only, and
,Group IV with no spec1£1c treatment in ‘grade’ one.
",Results.of the test of this hypothesrs is glven'
.in Table-IV. The F value obtalned of 2 59 was veryl

P
near ‘the critical F of .2.60 and was marglnally non-

3 . ‘ .
51gn1f1cant. S



- . é.u‘ ' .
TABLE III , .
° ‘Plre'test, Posttest and"Pr,edici:e.d 'Mez;ns ,
variable Test ' Groups
1 2" 3 4
Y \ a : ’
, Grade One
Vocabulary  Pre.. 22.31 20.4 20.80 21.14
' " Post ' - 31.38 B.53 29.39 28.63
. ‘Predicted 31,47 27.94 29.43 28.89
S v - L
- Comprehension Pre v 11.76 12.11 10.63 10.54
. post  19.28 17.44 16.37 14.84.
' ‘Predicted 18,84 17.68 16.54 14.98
T A . e
S '-Grade Threeb @
_Vocabulary . Pre  '26.97 29.00 32.36 24.54°
! Post .-31.19 .34.81 37.36 28.46
Predicted 31.54 34.55 34.49 30.47 -
. Comprehension Pre 24,37 25.61 30.34 21.01
Post | 26.14 30.22  33.64 21.58
! i ‘ ! r . . ) ' ,‘
Predicted 27.38 29.92 30.79 23.42
Rl N . . ‘ .
. @N=196  Pn=231
N * , . . . ,..
a f .



rejected, the Scheffé Multiple Comparison Test was. used to,

inlcantly greater than that of .Group IV (Control).

38

'(bf: No SIgnlflcant dlfference w111
i . n‘: * \
oo exlst between the reading comprehenSIOn achlevement
‘ i i
of Group I, Group II, Group III and Group-IV in

grade one.

As can be seen from Table IV the results of'
testlng this hypotheSIS gave an F value’ bf 3.49.
'The probability of obtaining this value was between'

.02 and .0l. This suggested that there were 'signifi-~

cant differences betweeh(the treatment groubs[ there-~

fore the hull‘hypqtheSis“was rejected.
. R ' . . L ‘ ’
Since the hypothesis of equality of group' means was

4

o . : , - -

decide which pairs of means were significantly different at

~the .05 level of significance. The resultsxof this~test, as

g

Seen frOm Table V revealed that the mean of Group' I (ESCS

and ORM) was SIgnlflcantly greater than all other means.

" Means of Group IT. (ESCS) and Group III (SRM) were also Slgnlf—

[

(¢): No significant difference will -

ex13t between the readlng vocabulary achlevement of
Group I, sroup 11, Group III and Group IV 1n grade .

three.

¢
+

‘ . Table V glves the results of the test of this

~.

hypothe51s. The F. valuelpbtalned was sllghtly below
- the_critical F of 2.60. Even though the hypotheSIS

- was not rejected, the F value was’ marginally non-

-

significant. o -

v
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! o N AN N )
TABLE IV S - '
i . . . ’ . H - - ) ‘ I..
Analysis of Covariance on Posttests: Grade One ' \°
r: : - : - ’ -
Source ' Sums of Squares df Mean Sguare F
f a
Vocabulary
Pretest level 6864.3587 2 3423.1777 90.36%*
Treatment . 294.6154 3 98,2050 2.59
Interaction  311.872  ; 6 °  51.9787 1.37
Error - . 6667.4561 176 . 37.8832
. - . b e .
Comprehension
Pretest level - 233.5071. . 2 . 116.7535 3.21%
_Treatment .- . _380.6852 3 - 126.8950 3.49%
Interaction ° ' 335.9344 6 55.9890 . 1.54

Error 6397.1984 176 36.3476

a . - . . i . . -' v
Sex and pqmprehens;bn'pretest used as covariates.

bSex and Vocabula;y pretest use@ agF;ovariaEes.A~

4p <.05 * |
*%p <001 _— . / . : L | S
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-

(d): No signifieant difference will

exist between reading comprehension achievement of,
Group I, Grbup_II[ Group III and Group‘IV in. grade

. ', three. . .. -
: ' 1 . . .
As can be observed from Table VI, the obtained F was’

- '

6.24; Slnce the F value was hlgh and the: probabllity of
obtalnlng that value by chance was beyond .001, the hypothe51s
was rejected., This led to testlng the predlcted means by

use of. the Scheffe Multlple Comparlson Test. When the means

- were tested all treatment. groups were found to be. dlfferent

uat the OOl‘level of s;gnlflcance, w1th the exceptlon of . P

!

‘-Groups II and III, the means. of theSe two groups belng

) essentlally the same. This test revealed that thé mean. of

Group I (ESCS- and SRM) was- 51gn1f1cant1y hlgher than ‘that . of

Group v (Control) at. the 001 1evel of 91gn1flcance. As S

can be seen from Table 7, 1t also revealed that Groups I1
(ESCS) and III (SRM) were 51gn1f1cantly greater than Groups f

1 (ESCS and.SRM) and IV (Control)

i Interactlon Effects

. "

Several hypotheses concerned w1th 1nteract10ns were -

1nvest1gated in thls study. An 1nteractlon-was sought

between the treatme ts and readlng pretest level using

vocabulary and comprehen51dh posttest ‘scores as crlterlon
~ f P

rvarxables. If an interaction were to be. found between the -

two, it iszconcelvable ‘that thﬁsAknow1edge_could have.some,

Ry y

/
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TABLE Y

»

Comparison of Comprehension Mean Differences:.. Grade One

'
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a2
" TABLE VI ,
. 'ﬁnalysis of Covariance on Posttests: Grade Thré§
4 N l ‘ ! , ' . b / !
! . -Source Sums of  Squares df Mean Square F
A .
Vocabulary :
J ) ' 3
"+ Pretest level 623.1704 .1  623.1704  22.24%
) ,/ . R A _ . ' . . . . ” .
‘Treatment 213.9220° 3. 71.3073 2.54
Interaction. . 87.9904 3 29.3301 . 1.04
' .Error 6191.4174 . 221 29,0154
.. Comprehensionb» !
| Pretest level . '1389.9473  « -1 1369.9472. 44.24%
/ - R
Treatment ' 580.1943 '3 193.3980 _ '6.24*
N Interaction 93.7022 3 31.2340° 1,00
Error '6843.0928" 221  30.6942

)

N T - . ' ‘ ,
" Sex and comprehension pretest used as covariates..

'b ; : . ! .- s
Sex and vocabulary pretest used as covariates. . o0
. N . oL . P . . )
' L *pr<.001 :
) _1,- , .
b N 1 {
I " ‘ ' ) /
o ' -. ‘ N
. 1 .
- - .

3






a8
1mpact on the selectlon methods for chlldren of dlfferlng '

-abllltles.' In Table IV&the results of testlng the inter-
action hypotheses of pretedt level and treatment for grade
one'iﬁﬁgiven. 'In' Tablée VI the results for grade‘three can'

be observed. When Hypotheses II was tested, the results
. ~ . LI

- did\not ihdicate any 51gn1f1cant 1nteract10ns. Although
\the F value-obtalned was somewhat higher in grade one than _
in grade three, nelther was hlgh enough to be considered:

.. near SIgﬂlflCdnCer 'Therefore,‘thls hypothesls was nét

- reJected. T '.- | L ) '

i

=)

An lnteractlon between treatment and soc1o economlg i
status was also investigated u51ng the 'same crlterlpn
varlables as Hypothesis II. 'It.was othIdered deSIrable.
to test whether SES showed‘significaﬁt interaction'wdth
lany of the[treatments. The results of these tests can be
seen from Table VIII for grade one and Table X for grade'
three. Since the results of testlng these hypotheses did -
not show any szgnlflcant F values, Hypothe515 III was not

‘ rejected. ' R o ’{ '

. SUMMARY ‘

o "Of the uull’hypotheses'tested,'two were regected.
Those rejected involved treatment groups and cémprehen510n -
achlevement in both flrst and third grade subjects. The .
Scheffe Multlple Comparlson Test was used to flnd treatment

l.group d;fferencesw In grade one the: ‘mean of Group I W1th both

. - . . ' .
M ' . vt .
. . . . L
. . . .,
« - . - . ~ R
foy N ' N ‘ A ' EE .
. . , . . .
. . NS . -,
. . . . R
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Error .-

. 5917.1807 150 -

- 39,4478

. ‘. . "- ‘ 5 0’
fl_ ‘I.: .
. ok :
) . 3 I { o’
. L. 45
. 'TABLE VIII ~ |
o e ~
'Analy%is of Covariance of Socio-economic Status-‘:
' ’ . on Reading: Grade One N
Source  Sums of Squares af ',Me?n-Square F
o e e » . « - .'):(.‘ ..'.1 « j
— — PR
., Vocabulary ‘/{ L :
SES’ . 435.8136 - 3 145.2711  3.9296%
t . .- I_
Treatmént 46.1337 = - 3 - '15.3779 .4159
Interaction 165.7957 - 9 . 18,4217  ..4983
‘Error - 5545.1777 150 36,9678 ..
'Compgéhénsiona
$ES -104.8860° . 3 34.9620 . .8862
Treatment 166.6417 . 3 55,5472 ' 1.4081°
[ ’ .‘ - , TN
Interaction 481.0182 -9 . 53.4464 . 1.3548.

a ' S " A o o ' | s .
Sex and vocabulary and comprehension pretests used as .
. - : ?

covariates."
—"-*P <'01

t

L)

a



.. .-, Treatment

AU S 7 -;_ "
‘ TABLE IX ~.
- . { = e . ° ' “_ Ce .
5v;§ . N ' - R ’ T -

! Analysis of -Covariance of Socio-econdmi
’ . L
SR “T . fon Beadlng\-Grade Three};

. - . . . - ,

A}

c Staﬁus

Source ‘Syms of'Squareg df Mean Square .1F2:\g
' ’ .
. ' Vocabulary® = *® . }

SES ©34.3334. 2 17
" rreatment " ‘. 125.8775. . 3~ 41

172.4740 - . 6 . 28

~ Interaction .
' ‘o, [

s

Error . . 4109.2167 194 21

.1667

.9591
.7456

.1815

.8104.

1.9809

1.3571 -

L

‘\‘ ot ' > . a .
. Comprehension™ - ..

o

t

. SES 44,0976 - 2 22

.

. 9

Inﬁefacﬁion: _" 131.3127 - . 6 “. 521
. Error, - - 5364.3501 1947 27

.0487
537.6504 - ° 3 179.2168

8854
.6513

b

N

.7973

©.791a :

y 3

.iVocabulary and comprehension pretests

I R
~covariates." f

. .
[ .o
- A . v (.
*p <.01 . ) S Lo
., . - R ' . " : &
. . . . . . . . : 3
' ¥
° o ©
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ﬁiSdS .and SRM-was 51gnif1canﬂiy greater than all other groups,

» \Y;
I o <

w1th “the control groﬁp whlch Had no spec1f1ed treatment

[y
v . v

rd

N o

show1ng the lovest mean scores. The tesults of the teqﬁ on,
>

grade three comprehen5£on achlevement means 1nd1cated that
. (-a > .

4 v

' Groug I meahs wexe s1gn1f1cant1y hlgher than -the Control .
group, but also that means of'Group II (ESCS) and Group ITT

(SRM) were stgq}f‘chtly hlgher than Group b3 and“the Control

. . , o
Group. . " - L. L. -

3

~The results of testlng also 1nchatpd very near . - '

2
e - . .

51gn1flcance in two other Hypotheues whlch dealt with treat- -

. £

- ment apd vocabularyoachleveMent in both firgt amd thlrd T

gradesﬁ \Even though the F value obtalned dld not me@t the

(4]
" .05 .level of 51gn1flcance they. Werg con51dered marglnally

» . H L -
3 - ~ hd A
vt & !
~% & . DY [N
. 2 -

non—s;gplflcanty'

,

‘Résults. of 'tests for interactions-bétweenvtreatﬁent
. o~ . N ..l M
'@d readlng level and also between treatment and SES 1nd1cated

n0'support for these’hypotheses. , ' oot v

-

()



2
B

mept of those who- dyd not have this comblnatlon treatment° ’

o . CHAPTER V

SUMMARY, CQNCLUSIONS AND RECOMMENDATIONS__ el

. -~
. . ¢ . . P
") S’ il - .

, " SUMMARY
The purpose of thise¢study was to investigate the

4

relatlonshlp between beglnnlng readlng and science process
skills., The major questlons 1nvestlgated were: !1) Would
the‘comblnatlon of studying process science sk11ls'and

having available selected sdience related reading materials
enhance the readingsachievement of children ower the achieGe-a
. 2) Would the achlevement of this group ‘be hlgher than that .

of chlldren who had only one of these treatménts applled to
them, and/or higher than that of a control group° 3) Would
chlldren who studled process science have greater achlevement’
Ln readlng than chlldren vho did not study process sc1ence?
4) Would the pre-treatment reading 1evel of chlldren intEract

w1th any speC1flc treatment? 5) Would 5001o—econom1c status

1nteract with any SpelelC treatment° 6) Would the readlng

'achlevement of first and third graders with' respect to

treatment 1ndrcate the same results or trends? These questions'

were stated in the null hypothe51s form*and were tested for-

- e .

significance atlthe‘.osllevel of 51gn1f1cance using multlple‘

~

¢

' linear regression and .the Scheffe Multiple Comparison Teet;

. . "

P



"1 IV cControl | ' .
f g . .

! . - .'- ll' I 1 -. '
. The following four treatment groups were' established:
_l'f’Elementary Science Currlculum 'study (ESCS) and .

selected readlng materlals (SRM)

II :Escs/only ' L e AT

/III SRM only - e

Elght flrst and elght thard grade classes were randomly

o

-selected and. placed 1nto'the treatment groups llsted above.
' [

Those prev1ously engaged ln ESCS were used as the first »l

{
. w1th ESCS constltuted the last two treatments.

' two treatments, whlle classes w1thout preV1ous experlence

‘e

S [
| ) ) . . . .
C L CONCLUSIONS .g. K

Two . null hypotheses were rejected, Both were conoerned

- w1th readlng comprehen51on.‘ In both flrst and thlrd grade

‘ classes, treatment groups dlffered 51gn1f1dantly on readlng

comprehensxon achlevement. Two Gther hypotheses when testeq

were very close to 1ndlcat1ng 51gn1ficant dlfferences. These .

.hypotheses involved vocsbulary adhlevement for both flrst and

thlrd grades. Mome speCLfically, the results of the statist1ca1 ‘

test led to the following oqnclu51ons.3

LS , . - ~
. . . ., . N

b -
Grade One : . A
e e e et s ' [

Treatment groups for readlng comprehen51on achlevement

2

"of flrst graders 1nd1cated s;gn1f1cant dlfferences. TreatmentA

>

‘pGroup I, whlch used ESCS as ‘well ag SRM, had 51gn1f1cant1y

?

_hlgher achlevement scores than all other groups, w1th the

. ) , _ \ ) .o
I ': o - n ) o v



‘ support to the hypothes:.s that studylng sc1ence process

bigdest difference'.lyin'g between it and the Control groupp\
This ‘was the result expected therefore the hypothesis that .
study:.r;g sc:Lence processes and having avallable selected

_ readlng materials 'enhances reaﬂlng achlevementt does hav_ew
support. The con\bih!ation 4of procese scié‘nce' skills and
related read:.ng mater:z.als in first grades seems to be the
fictor most 1nf1uenc1ng in this study. The fact that'Group
1T with ESCS only showed significantly higher achleVement

L

-.1n comprehens:.on than Group IV whlch had no ESCS lends some
[
skills would enhance read:mg achlevement.f

*, Resultd of tests for significauce-of hypotheses

v’

involving vocabulary achievement indicated very -near signif-

icance. If the treatment, i.e. ESCS on _a regulat basis and
,SRM available,.had’begun earlier in the year. as the children

were beglnru.ng to learn to read, ‘and had been longer, then |

"perhaps the results would have been more p051t1ve. Learning -

to class:.fy material ob]ects is taught in ESCS but for thlS
to transfer to reading, Whlch calls for class:.fylng through
hear:.ng as well as 51ght, may take longer than thlS study
allowed. T - ' .
. . Lo ‘e e . ¥
Tre'atment Group scored higher. than the other three
:'groups on both vo::abyzla and comprehens:.on subtests. . The

.,‘biggest dlfferences Lay between Group I and IV, or the group

\ w1th both treat;nents and the group with-no treatment A lagk’

of clear support‘ for the research hypothes:.s on the vocabulary

?‘ . o3
oo |

kS . . . . St
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+ l.‘ 3
“achlevement may be attrlbuted, also, in part to the 1nab111ty

tp control certaln varlables relatlve to the outcome. One

such varlable was the classroom teacher. Although the classes

were selected randomly, the group size (two“classes per.group)

was .too small to insure proper randomization of teachers.

!
i

\Even though the treatment was;specifically asslgﬁed to‘'groups

there was ho‘guarantee that the. treatment was applied/with

equal consistency. From observations of the claserpms by

| -

the 1nvest1gator, lt would appear very likely that -the treat—'

'ments were applied dlffekently. In some classrooms "ESCS was

HEES

-studied as a separate unit, in others the skills and

act1v1t1es were 1ntegrated into the total class settlng., In
v
order to make an attempt at recordlng the number of booksf

read by the students, cards were placed in the back of each

book for the chlld to sign, but thls attempt was unsuecessful.

EVen.though the reading materials were fa;rly equal amohg¢

_groups, the fact remains that all may not have had the same
. . ' N \ R . R .

amount of time allotted for reading.

Grade Three

+In, grade three tests of hypotheses concerqed W1th
comprehen51on achlevement 1nd1cated 51gn1f1cant dlfferences
between\treatment_groups. Rather than GroupnI'shOWLng the
- highest achievement, as was indicated in the first'grade
classes and as was expected,_Group IXI (§RM ohly)‘displayed'm'

"the highest-achievement. - Group III was higher in achievement
! . .

-

bl M L4
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than eli other grouﬁs'with the exception of Greﬁp'II (ESCS
only).‘ All groups were 51gn1flcant1y hlgher than Group IV
(bontfol) - Even though Group T (ESCS and SRM) was signifi-
cantly higher than Group IV,‘lt was lower: than Groups II

and III.

fos

There are seve?al’possible explanations for the

Pnexpected results. Again, the teacher'variable, as . -

- discussed earlier could have been a -significant factor.

!
Because Group ITI 'scored higher on the reading pretest, .an

1]

attempt was made to control this difference by blocking
. LR

' using the pretest scores.. It is assumed that reading

achievement and IQ aré*related and therefore the pretest

tr

blocking should have controlled for IQ differences as well,
. However, children with higthQ ‘as it effects their learning

ability, have reached a-developmental level at which they would

already have acqulred the ESCS 'skills and were. able to apply

these skllls to reading. This could, account for no dlfferences

‘ N
between Groups "IT and III. BAnother factor which could have

.influenced the differences in_Groups  III and I is that of

time. Even though the students in Group I, whosehpretest'

scores would indicate them to be of averege inteiligence,

-

learned the ESCS skills, the study may not have allowed'theﬁ

‘time enough "“for this to tramsfer to reading 'skills and show

signficant improvement.

. : - N . o
The test on veocabulary differences in grade three was

near significance. It followed the same trend as. the



‘.“from'those ‘there, seems to be another alternative. The

‘53
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Y . !

_comprehen51on achlevement tests. The same arguments would' o :

therefore apply to the vocab‘;ary achlevement

First and Third Grade Trends o ' . ’ J."

The hypothesrs that the same trends would appear in -
first end third grade clesses was not supported. Several

influencing variables have been discussed above, but aside

I

o p0851b111ty that learnlng science process skllls is more

. Iy . - - P 2 > \ 2
“had readlng materlals at their dispgsal and -time to avail

‘time as the group with SRM only to ‘give to reading the

tentatlvely support the theory developed in thls study.

i 1nfluent1al in beglnnlng reading than in later'readlng seems

tenable when con51der1ng the statlstlcal results. If skills

a *

of cla951f1cat10n‘and serlatlon are subskllls of readlng,

'Jt is logical to assume that by ‘third grade these. “Rfils*have
alréady been largely developed in children -who are readlng on.
.Oor near grade level. This‘belng the cese,:the children who

. . . R }l‘_u
themselves of these materials would show achievement in

qreadipg. It could be argueg as'well, that third_gfaderS‘

who had ESCS and SRM in combination did not have as much

materials.. From the'statistica; results it is concluded

'.that'readiﬁg achievement may be enhanced By'having readilyf A
- . . J] o ° B .

accessible reading materials of ipterest to and on the

readiﬁg_level,of'chiidren'ﬁﬁo have'arready mastered some - . °

‘of the basic readihg skills. These flndlngs at 1east

) l.

~,"‘f)'7" : ! . T .



. RECOMMENDATIONS . . o

!

Implications- for Research - | . S
T Since the present study-can be regarded as giv;ing r
. . . - ° . . ) . o - N .
only.tentative support to the genetral theory concerning the

_relationshi§ between, science process skills and reading
achie'Vement," other studies similar to this Onhe are needed . .

to glve more support to the theory upon whlc\h thls study ¢
was based. Better control of varlables such as application -
. of treatment teacher dlfferences and group dlfferenoes
prior to the treatment should be of prlme concern.

I .
Sirnce the evidence in this study seems: to indicate

that .science process skills are of little lmportance to
,reading achievement of third grade'readers of higher ability, ,

'_an 1nvest1gat10n 1nto the effect of learning science

“process Skllls on - slow or retarded readexs would appear to 1 K

be of value, Another area closely related to th].s ,wouldk be

an investigat’ion into the effect of learni'i'ﬁ; science pracess

-skllls on educable. mentally retarded chlldren who are .retarded

PR -
o

in many areas. ‘Children who hawe learnlng dlsabllltles -or
'perceptual problems could also be the subjects of an 1nvest.1.-“
gat;t.on 1n relatlon to learn:n.ng skJ.lls of serlatlon and c1a551—

A

flcatlon through science’ processes. Any- ev1dence galned- from _
: such studies would obv1ously be of much value to educators

of these chlldren..

e - - - . .
ot . . ,‘l y A . J .
1 o \ ~
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' e\}idence indicated_that these skills not only influence the

& 58
’ .

.Implications for Practice : .o

. This study adds empirical evidence to the corcept

that the availability of interesting readin'g"material_ h

enhances reading\ achievement. Reading achievement in bbth :
.flrst and thlrd grades was enhanced by readlng materlals

whlch were selected to enrlch the. concepts which were

i introduced in’ the study of sc1ence proce_ss skills. There-
‘fore’' educators should seem inclined to see that these types _

"_hof materlals are made available to prlmary -age chJ.ldren. .

The élndlngs in this study, partlculary those relatlng

‘to grade one, lend support to the theory developed in Chapter

I3

- I based on, Nelson's model and Plagetlan theory The results

. 7y

are’ also cons:Lstent with the findings of Kellogg (1971) ’

Neuman (1970), Almy (1966),' and McProuty (1971) Notw1th~

.standa.ng ‘the’ control llmitatlons, Wthh were the teacher \I

}
var:.able; intact classes w,l.th J.ndlvidual scores treated as
' }‘ L$ i 1

fthe ba51c observations, and, the t1me factor, J.t appears

from the results of thls study that learnlng ‘science process

skills may enhance readmg achlevement in beglnmng readers.
/ [
When confronted w1th ev1dence presented by thls study and
y :
others mentloned above, educators teachers 1n partlcular, N

should make readJ.ly available the opportunlty for pr-lmar;,y

..,childreh' to have experie'x;ces in ‘b'asic skills taught th'}rough!','

- science which uses the process approach.! Realizing ‘that the

it

. . . t
t i
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: S - ' WRITTEN DIREC'I'IONS FOR TEACHERS PROVIDED WITH
SELECTED READING MATERIALS ;

| i

‘A number of books.are keing placedl in your class-
room. These reading ~materials Have been selected for the
purpose of complementing the ESC'S kits "if‘ they are, Being.
used in your classroom. If’ the kits are not belng used,

A they are placed in the classroom for recreatlonal readlng

purpqses. These books are on the grade level J.n*-th.ch they"'.

(R

" are placed ‘or Sllghtly abOVe or below. 4 —

. The children shouldt be glven as much opbortunlty

M ' ! N v[.

for usmg ‘these books 'as poss:.ble. Cards are placed .'u‘x
the back of the books so they. can be checked out much the

- -same as a llbrary book. - The. chlldren are expected to be

| allowed. to» take the books home for reading.
If the class is uSingl 't_he_’ESCS }éits;'when a book

S | . -relates to a particular activity'being dsed' 1n scienc/e, ‘

- thlS should be po:Lnted out ta the children. ' B

P Listed below are ways t:he materlals should be used.,
) o @

c o ' 1) Give as much ,opportun:.ty. as p05‘51b1e_ for use of the

’ bocks.~

€

2) Books jmay be taken home if checked out w1th the

B 1

S i carg‘is.,

[
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3) . If using the ESCS kits correlate the J':eadipg' with

N -

t .
activity. - y oLt _ _
o ° i N N
4) " The books _should be used as outside reading ratherx
than for formal instruction.. o ° '
) K ] ) h
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;. Freestrom, H. | The Five Senses. . Dallas:

. -4  SELECTED READING-MATERIALS*- _
Gradg One - Co ' . L o

, : ? N .
Allqu My,S Senses, New York: Crowell} 1962, T -

R .
J , 2

-Blough, G. Anlmals Round the Year. New York: ' Harper & Row, -

1966- © ¢ . @
. - | e
Bruff M. Dash and Dart. New. Yogk:- Viking Press, 1966.

a "

a

L Board . Zoo Anlmals, Hamlyn, 1971. . e '1 ' . !

o —

“Brandweln,_E. Concepts in Science. . New York Harcourt, -

- '‘Brace & World, 1970.

‘. [

Branley, F. 'What the Moon is lee. New York:: Crowellg'
v 1963 P .

' ’ °

Bronson, W. Turtlesf ‘New York: Haroourt,Brace & World,
. . 1945, . q ) N : \
Ll , . . . R ‘ Lo

Brown, The Important Book. New'York: Harper & Row, 1949. -

Conklin, G. Elephants. New Ydri?\ Holiday House; 1972,

Darby, G. What is a Cow?  At1enta:‘ Benefic, 1963.n ' ;'n.ﬂ

. What is % ’Atléﬁta E Benefrc,'l965.

. What 1s'a geason? Atlanta- Benef1c7 1962.- R .

Frederlque & Papy Grap G'mes. VNewaork: Crowell,.1972.

Se: | Benefic, 1970. %l -

l', . L

Follen, J. Deer.. Chlcago. cFollett 1967. °‘ ' L o

. ‘ \ ! ' .
Fuchs, E- Journey to the: Moon. Delacarte Press, }969 s )_

1

'3gagam§n;‘A.~ What is Water° London: Colllns, 1962. ’ o o

R
s e

. ) o . .
Lenski, L. The Little Farm. 'New York: Walck, 1942. .

Lerner, Red Man, Whlte Man, Afrlcan Chlef. Minneapoljs:
°. Lerner, 1960. - v ' '

* A partial list of books were uséed 1n\classrooms Due to
. loss some books are not included. . : ¢

va

W n ot



'May, J. Alligdtors.' Chicago-‘ Follett 1969.

q

Sy <L . 62,

s

McGovérn, A. Black is Beautlful New quk: Four Winds,
1370. ‘

Meeks, E. Something New at the Zoo. Chicagd: Follett, 1957.

’

Mlller P. Joey:Kangeroo.- New York: Holt, Rinéhart and St
Winston,.1963. L. . .

¢ [

: : { , ' . :
Myrick, M. - Ants. are Fun. New York: Harper and Row; 1968.

: ‘ ° e " LR 1
O'Brien, T. To Know a _Tree.” New York: Holt, Rinehart and

- ” Winston, 1963. T e S
. ) . \ - v : ' : ;

" 'Parker, B. Fall is Here. New York: Harper gnd*Row,.1966.

. 'Summer is Here. New York: Harper and Row, 1966. -

. VWinter is Here. New York: “Harper andsRow, \1968.

\4j . 4§£giﬁg is‘ﬁere. New York:- ﬁéfper and Row,.1966;-

; How Animals Get Fopd New York: Haféer and Row,

. 1966 T : . S
| . Leaves. New York. Harper.anqupw,‘iSGS;' . 1
Phleger,lgél Red Tag Comes Back., New Yonx:.‘HéFpef-and Roﬁ,.f

. N 4
\ v R
] '

Podendorf, I. Sounds All About. Chicago: Childfen's Press,'

19‘700 o ¢ ! ) : b

. éhapes; sides, Curves and Corners.: Chicago: .
Children's Press, 1970. . . o I

r L : L. . ) i .
7/0 i .. Toby on the Move. Chicago: Children's Press,: 4
77 1970. I R | : '
| . ' . o . i R . . . E]
: ~. Many is How. Many?' Chicago: Children's Press, v
- T o L o : oo 3
’ . How Big.is a;Stick? Chicago: Children's Press,
1970. - Vo ~ ' . Lo
. . . G' ot i s ‘ >
) ' . o -
' . Touchlng for Telllng.. Chicago: Children's
Press, 1970.‘ ' o B - -
f . -Color; Chicago: Childfen's Press, 1970.
T T - . B
. . | .‘ , . ‘:
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" _Shaw, E.

-Stone, A, and- Selgel B.
Thurber, W.

Unknown.

1970. -

. Every Day is Earth Day.

. Food is For Eéting.

Chicago: 'Chyldrén's '

1970.

*» Magnets.

Chicago:

Polgreen, J! Our Friend the Sun.

Rinehart and Winston, 1963.

Ne

Réit, S. . Animals Around My Block.
1970.
‘Rush, H. Backyard Trees. Toronto:

Schoénknechﬁ, C. .Frogs.and Toads.
t

'Benny's*Animalé.

oy

t

. Tony s Birds.

s oot

Alllgator. New.York£

Simon','N. ‘How Do I Feel?

Toronto: .

New fork:

New York:

New York:

Have a Ball.

“Thigago: Children's

Children'é‘PFess, 1970." .-

New- York:  Holt,
(York: .

McGraw-Hill,

MacMillan of Canada, 1967,
Chicago: Follett, 1960. "

Harper.and Row, 1966.

. Grngs Mlcroscope. New York: Harper and Row}~
1963. , o ' .
. ’ﬁ .. - . '
’ w'ﬂl Magle Trees. N€W4¥ork:_ Morrow, 1968.

Harper and Row,.iSGI.

Harper -and Row{ 1972.

-wnitman,'197o

Englewood Cllffs,

New Jersey:

Exploring Science. * London:

Prentice-HalI ‘1969

Burke, 1962.

o

‘Three thtle Plgs. New York: Viking, 1962.
Usborne, P. (Ed.) Apgles. : iondoh: MacDonald Educational,
1. - R
}9_1/, . . o : _
! . Butteffliés, London: MacDonald Educdtional,
1972- .“ .. - ' .‘1 - ’ Co. . ' . '
, ... . Fish. London: :MacDonald RBducational, 1971
oo : - o B ‘ _ co ( '
A .+ Frogs. London:. MacDonald Educatiofial,
. 1971; DAL ’ . ', .T . [y
\ Al ) ’ .
.. Music. London:

Maéndﬁald Eduqationa;; 1971.
. * v < e
- ¢ "r‘



1971

1971,

Zion., Harry

«Grade" Three

- 64

. Spiders. London: MaeDonala Educational,

. Trees. London: ,Macbdnald Educational,

the Dirty Dog. Ne&ﬁ!ork: Harper and Row, 1956.

v 1

Adler, T. ‘Dlrectlons and‘Angles. Nbw quk: Day, 1970. .

Allen, G. - Birds. London: ~ Oxford University Press,

. - Bones. ILondon: Oxford University Press,

1968.

1968.

- L, ‘ B
-~ Flowers. ' London: Oxford University Press, 1969..

." Insects. - London: Oxford'University Press, 1969.

Bampﬁon,'B.

Alive, .Torontoé Macmlllan of Canada,

_Babies. Toronto: Macmlllan of Canada,

e

1971,
1971,

Growinéﬁuﬁf' Toronto: - Macmillaﬁ’of Canada, 1971.

Hémeé.j Toronto: Macmillan of Canada,

Plants.  Toronto: . Macmillan of Canada,

Bentley, L.

1970. ° .

N
\

1971. *

1971.

-~ X N ! , -\ )
Protection. Toronto: Macmillan of {anada, 1971.

Plants that Eat.Animals. Toronto: McGraw-Hill,

iy

World, .1950.

Beiser, A.

Bendick, J.

- Barter, H.

oo
¥

Bradley, F.

‘Campbéll,~A.

[

’

. The Eafth;r New York: Time-Life, 1968.
' [

Q.

'Behn, H. All Kinds of Time; New Xork: Harcourt, Brace and

N

. Space and Time. New York: Watts, 1968.

~Do_You Hear What I Hear’. Tofonto: Schuﬁanl 1960.

-

Tlmmy and the Tin Cantelephone. New York:
Crowell, 19589, . - ) S

Let's Find.-Out About. Color. ' New Yoik:

1966. . ARRERREEREYS :

-

Watts,

.

i
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Carona, P. érzstals. Chicago: Follett, 1971.

-

. Earth Thrbugh the Ages. Chicago: Follett, ‘1968,

Carrington, R. Mammals. , New 'York: Time-Life, 1967. S
cavanna, B. The First Book of Wild Flawers. New York:
: . Watts, l9§l. SN

(.

Chapman, C. Clean Streeté,:Clean Water, Clean.Air.. Neﬁ York: '
Whitman, 1970. .

. Darling L. Penquins. New York: ' Morrow, 1956.
Dean, H. Fish. New York: Lippincott, 1971. B
Dempsey, B. Air. Loridon:, MacDonald Educational, -1970.

. Watér: London: MacDonald Educational, 1970..

. Electriéity; London: MacDonald -Educational, -

~1970. ) .
Dennis, R.. Eréctiéns Are Parts of Things. New York: Crowell,
1971. . :
Elgin, K. The Skim. New York: Watts, 1970. ' -
: S —————— [ .

t ) v

Earie, 0. Junior Book of Treesg"New York: Morrow, 1964.

. L]
)

‘.,‘Peas; Beans and Licofice. New Ybﬁk: :Morréw,-1971,

i

. Robins ‘in the Garden.’ Wew York: Morfowh 1953.

-

. Séuirrels. New Ygrk: Morroﬁ, 1955.'

. ‘SQuirrels in the Garden. New York: M9r%%¥,-19é3.

Fehr, H. Number Patterns. New York: Holt, Rinehart and
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