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THESE DIFFERENCES WAS THEN WADE WITH THOSE USING CONVENTIONAL
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I. INTRODUCTION AND REVIEW OF RELATED RESEARCH

It is generally recognized that some of the mejor problems and
challenges encountered in classroom instruction are related to indivi-

dual differences existing among pupils. Children have different back-

grounds, goals, aspiratiors, motivations and abilities whick should be
taken into consideration in the instructional process.

Clymer and Kearnsy" point out the e:vistence of individual dif-
ferences in "problem solving, reading ability, spelling ability, visual
and auditory acuity, language skills, height and weight, dexterity,

readiness to learn, interest, emotional stability, persistence, motiva-
| tion, ability to work alone, cooperativeness andi other social, personal,

intellectual and academic characteristics.” Goudlad and Anderson® empha-
size differences in achievement with the following three statements:

1. Individual children's achievement patierns differ
sarkedly rrm learning crea to learning area. *

2. Children entering the first grade differ in mental
age by approximately four full years.

3. Pupils in the fourth grade differ by as much as four !
yoars in mental age and achievement, in the fifth
grade by five years, and in the sixth grade by six

- JORrs. ‘

n ‘Ba Hnuw (ld.)? chicms

2y Pp. 267-268.

By Goodlad and Bobert H. Anderson, e Noagraded Elesentas
%;’ Revised, New York: Harcourt, Brace and World, Ine.




In arithmetic ressoning and computation, cm»k1 indicates that

the range in achievement is between six and seven yeurs at the sixth
grade level. Grossmickle and Brueckner state:
Perhaps the most important fact that has Tbcon revealed by e¢d-
ucational measurement, as far as instruction in arithmetic is

concerned, is the wide range of individuals in achievement and
inteliigence in any typical class in our schools.®

Recognition of the sxistence of individual differences had led
to attempts to alter achocl programs and facilities accordingly. These
efforts have taken a variety of forms and have met with varying degrees
of success. When a school system makes an adaptation in order to meet
individual differences, an improvement in the achievement scores usually
results.

The majority of efforts attempted have dealt with some type of
ability grouping. Ability grouping, however, does xiot solve the probe.
lem of individual differences completely, for not only is there vari-
ability among groups of children but also variability exists in the
skills and abilities of a single child, In a study of 107 ninth grade
boys, Hull® reparted that: |

hmiter w. Coolk, "The Mctl.m of Neasurexent in the Facilita-

tion of Innrnmg.

\\\\\\

_— zl'oater E. Grossaickle and Leo J. Eh'ucckmr,_  Discovering Mean-
q c,“ !Ma !ork: !Ialt. Rinehart snd. ¥ patoti; 1959 b

-
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» 1o Trait diftu'oneu in the typioal individual were 80%
as great as ind:l.vidml differences in the total group.

2. Trait differences tend to conform to the normal curve.
3. No relationship exists between the individual's general
level of ability and the extent of his trait variability.

' Goodlad® contends that grouping children for likensss in one

trait creates groups of wide differences in many other traits. He also
indicates that students grouped for likeness in a trait are not alike

on sub-elements of that trait.
With inter- and intra-individual differences, it seems desirable

to have instruction within our schools guided toward each individual and
not to any speciml group. Instruction should "permit each yupil to pro=-
gress at the rate which is normal for him whether that rate be repid or
slow." A child should receive the opportunity to pursue his education
at his optimum pace rather that at an average pace vhich has been set

for some heterogenscus group and also should be allowed to pursue course
work on & level geared to his current ability to achiov‘o.’

' Corle states:

Learning is an individunl matter, and every boy and girl in an
~ elementary class achieves skill in arithmetic at his own rate

1,
John I. Goodhd "Mutins ch:l.ldron Ulm'o ﬁuym Saturday
R‘ﬁ“l m 20. 19559 1'" 590 AL e T e ,\’

B. craik. "Let the I.cu-nory Ian.m,
PP. 155"19?0
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and in his own way. There is little likelihood that any two
pupils, even in a homogeneously grouped class, will be alike
in qu:alntiht:l.vo aptitude, interest, achievement, or motiva-
tion.

Considerable research hss been done pertaining to the effective-
ness of various methods of individuslizing instruction. Many studies
| have been concerned with comparison of the relative success of individu=-
‘ alized instruction and a "conventiomal" or "traditional" instructional
method. The results of these studies tend to favor the experimental
group, which’ was taught under individualized instruction, over the con=-

trol group which was taught in the traditional msnner.

| Grant® found insufficient evidence to reject the mull hypothesis

that: "The achievement of students in the individualized program would
not differ significantly from the achievemsnt of students of comparable

age and ability in the same school or from the norm." Differences in

gain, howsver, did suggest that there was a trend to achievement that

favored students in thp individualized program. He used differentiated
materials and measured gains in arithmetic reasoning and computation on

the Stanford Achievement Test for his experimental and céntrol groups.

Riedesel’ attempted to individualize instruction by having his

oxpor:l.nth group of aixth s_n;dors use lessons which were prepared on
two levels of difficulty. When compared to a control group taught

oy B
B
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traditionally, there was a significant difference between the 0% and
.10 level favoring the experimental group.

Schunertl studied a number of factors which aéqqu related to
achiévement in matl.ematics. Among other things, he found that regular
use of differentiated assignments rather than identical assignments was
positively correlated with achievement in algebra.

Lerch,2

by pretesting students, was avle to place them in in-
structional units. When comparing this group to a comparable control
group the results indicated a significant difference in arithmetic
achievement favoring the experimental group.

As mentioned previously, these studies were mainly concerned
with the comparison of the effectiveness of individualized instructica
and traditiowal instruction. The classes were composed of pupils of
varying levels of ability but the results were reported for the group
as & whole. There have been a few studies that have singled out dif-
ferent ability-level students and the derived benefits from individual-
ized instruction for each group. There is evidence that children of a
wide range of intelligence learn in different ways and those at a given
intelligence level may ienrn better with a particular method. For ex-

ample, whenevor a well-defined sequence of programmed instruction was

lﬂhmes Schunert, "The Association of Mathemstical Achievement
With Certain Factors Resident in the Tescher, in the Teaching, in the

Pupils, and in the School," Journal of Expgrinonggl Education, Vol. 19,
1951, Pp. 219-238.

zlh.rold Hubert Lerch,
ion to Gerted

uctic
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used the lower ability group students obtained mean scores on an achieve~
ment test that were equal to that of the h:lghést ability group. But when
& poorer sequence of programmed instruction was used the lower ability

group obtained scores that were significantly lower than the higher abil-
1 .

ity groﬁp. :
Klausmeier and Iaughl:l.na reported that bright and slow children

react differeatly when solving a problem. Bright children were indepen-

dent in correcting their own mistakes, presented unifyng solutions, and

gave logical approaches to the solutions of problems. The slow children

lacked persistence, gave incorrect solutions, and used random processes

in solving problems. It has also been reported that low, average, and

high intelligence children do no‘t differ siqnificmtly in :gtention when- ,

ever the learning task was graded to each child's achievement level.’

These studies suggest that it may be important to study the effective-

nese of any method of inatruction on children of d:@.ffareqt abii:lt:l.es.

IM. H. Detamble and L. M. Stolurow, "Stimulus Sequence and Con-

cz-pz. Learning," Jourual of Experimental Psychology, Vol. 51, 1956, Pp.
34=40,

ZBerbort J. Klausmeier and L. J. laughlin, "Behaviors Dur
Prcblom Solving Among Ohildren ‘of Low, Average, anc High. Intollig.nce,
L of Educatiogal Psychology, Vol. 52, June, 1961, Pp.. 1#8«152.

3Herbort Je Khuene:lor and John Check, "Retention and Msfor
in Children of Low, Average, and High Intelligence,"  Jc .of
- ucational Ress )y VOl 55' April, 1962, Pp.. 319-322- :

EKC
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Evidence has alsc been reported which indicates that individual-
ized instruction may be particularly‘helpful for the average and below

average students.

Finley>

found that mentally retarded children perform signifi-
cantly better than normal children in arithmetic whenevé} test items

were presented in a symbolic context.

Bernstein® and Tilton> both showed satisfactory results in stud-
ies involving slow children. In Bernstein's study, the students under
individuslized instruction achieved twice as much in less time than did
the remedial studeats in the grbup instruction methﬁd. Tilton found that
students in unvexperimental group made five months more progress in addi-
tion, subtraction, and multiplication akills than did a control group.
This difference was significant at the .0l level.

In studies where efforts have been made to compare the effective-~
ness of individunlizution when used with slow, aversge, and hpight stu-
dents, ﬁhe results are aomewhat conflicting. Several of thngstudiea

have used essentially homogeneous grouping procedurss and have found

N

| 1Clrlén“J.’F1nlby;’”Arithﬁotic Achievement ih'ﬂﬁnﬁillj Retarded
Children: The Effects of Presenting the Problem in Different Contexts,”

Apericen Journa) of Mental Deficiwmcy, Vol. 67, September, 1962,

v

2\1en L. Bernstein,
with Ninth Grade Students, (
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this to be more effective for the slow and avernge students. Jones

2 used three sub-groups within a class, while Durrellz' had

and Spence
three to five students working as a team within each classroom. Dif-
ferentiated instructional materials were used and the results of all
three studies favored individualization with the slow and average atu-
dent rather than the bright. However, when Denr" used sub-grouping
and differentiated materials, both the bright and slow groups showed
significant gains.

Triplett’ ussd differentiated materials in the teaching of
fractions. Along with finding a significent difference in computa-
tion and problem solving favoring the experimental group, a significant
difference was also found among the three ability groups favoring the

slow and average over the bright group.

lmisy Marvel Jones, "An Experiment in Adaptation to Individual
Differences," Journal of Educational Psychology, Vol. 39, 1948, Pp.
257-272.

2

Eugene S. Spence. Intra-Class Groum of Pupilu for Instruc-

’Donald D. Durrell, "Adapting Instruction to the Learning Needs
of Children in Intemdl:ute Grades," Journal of Education, Vol. 142,
December, 1959, Pp. 2-78.

for Arithmetic Instruction in the Sixth Grade, \Doctoral Thesis),
University of Kansas, 196l.




On the other hand, in studies where each pupil has been permit-
ted to proceed as quickly as his own individual ability will permit,
there is some indication that the brighter pupils may profit most in
achievement.

Reed and Hayman® used programmed materials with high. average,
and low ability students in the Deanver Public Schools. The results
indicated that the accelerated classes larn;‘d significantly more from
the program than.from conventiomal practice. The slower children, how-
ever, did significantly better with conventional classroom practice than
with the program. In Chicago area achools whers programmed materials
were aleo used, Schrams® reported that the experimental group of stu-
dents with IQ's below 11l made the poorest showing when compared to &
control group. The ather two categories of IQ used in tﬁe?tudw were
111-125 and over 125. |

Fincher” experimented with a self-constructed programmsed text-
book. The results of his study indicated a direct relationship between
IQ level of children and achievement. The children with higher IQ's
showed significant mean gains in achievement and also significant dif-

ferences in retention acores.

IJorry E. Reed and John L. Hayman, "chort of Research,"
Denver Public Schools, Denver, ‘c‘olmdo, - ‘




PRECEDING PAGESMISSING

solve the problem of ua;mm uftmn. M pupils were ocate~
gorized into ability groups an artificial coﬂ.:lnd was introduced which
restricted tho nmm. mtg und llow chﬂ.d u tbo amt ot mw
tion that 1t s poldblo tqr h:h to rocnin.‘ o |

. Mcuumchm:mmd hmuonm thmcht tobo
pou:lblo .oluum to tho ]l'oblu of :Lnd:lv:lm d:l.tfcrcncu. bu*' tho
rroblem ot providing tm' mtur- md intm-ind:lvi.dml differences was
still prosent whenever these materisls were used.

Uhmwr ohadlion porhin:l.ng to indi.vidmuud Mtructm took
into accomt tho diffmnt abﬂity lonll ot chndron, tho ruulta vere
m& conmcung u to whoﬂm' thc high, nw. w lov abﬂity
ch:l.ld roccins thn mt bomﬂt. | mrthor rouu‘ch il nndodl to dot‘r-
uinn tho bouucm ot mh mwuon It mey voll bo thlt ix pupu.l
are pcuittod to proc«d in accordlnco with thoi.r m mum abili-
ties, and if m nr:lcty 'Ln tho typo ot M utorhh u proddod.
pupihatanabﬂityhnlnmbeupcudtomﬂtmmm
ized mmum | m p‘dmﬁ ]n'oblo- studied the effects of an Individe
ually Prucribod Iutmcum proaoct on promn ud lchi.mt :I.n arith-
metic othi;h. averege, mm.mwmmummmu

grades of an elesmentary school.

e ___ &




1X. ‘THE PROBLEM
A. B8tatement of the Problem

Is thm a d:l.ttorcncc om pupilu nt dﬂ.f.fomt mb:l.lity lcnh
in their progress nnd ach:lovmnt \mdor Indiv:l.dmm Prncri.bod Inatmc-
tion and how do w lueh d.tttcnncu conpnro with thou foundl in ochools :
; using more ccnvontionll progmu of muuction?

In order to determine whether or not there were differences in
the progress of different ability level studeats in tho Individually
Prescribed Instruction program the following data pertaining to the
fourth, fifth, and sixth grades at Oakleaf Elsmentary School were com- '
piled:
(1) Number of days each student attended school.

(2) m-bor ot skills a ntudmt conplotod or mtond :Ln a

r (3) Number of units a student mastered by doiac asaigned
tlakl in . ochool your | 1

(4) Nunbcr oz units mtcrod by a prctut neoro of 89# or
above in & achool year.. . !

(5) Total units. |
In order o determine if there were any significant differences
among low, am,mm»mwummummhotmm«m
levels in thni.r -coa;ﬂn _‘ l.rithuti.c achiovmnt tutl thc mmm
od. (In exan: thno lmpbt!unu it M.d bo knpt
1
/
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group vhile each of ﬂu other schools provides an independent control

mo‘)
1.

2o

3.

&,

nmu m _mncant difference among the mean achieve-

 mént scares in arithmetic computation on the Metropolitan

Achievement Test given in May, 1965 for low, average, and
high ability fourth grede students at Onkieaf Elementary
achievement scores from May, 1964 are used as cowariates.

There is no significant difference among the memn achieve~
ment scores in arithmetic computatica on the Metropolitan
Achievement Test given in May, 1965 for low, aversge, and
high ability fourth grade studeats of MacAmmlty Elementary
scores from May, 1964 are used as covariates.

There is no significant difference among the mean achieve-
ment scores m'~mtl§ouc computation on the Metropolitan

Achievement Test given in May, 1965 for low, average, and

high ability fourth grede students of McGibney Elementary

scorss from May; 1964 are used as covariates.

ment scores in arithsetic computation o ro

high ability fourth grade students of Rolling Hills Ele-
mentary School under treditional instruction when the
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6.

7

a.‘

achievement scores from May, 1964 are used as covarimtes.

'nm-e is no s:lpiﬁ.cmt dirforonce among the mean achieve-

ment scores in arithmetic problem solving on the Metropoli-
tan Achisvement Test given in May, 1965 for low, average,
and high ability fourth grade students of Oakleaf Elementary
School under Individually Prescribed Instruction when the
achicvement sccres from May, 1964 are used as covariates.
There is no d.gniﬁcmt difforonce uong tho m ach:l.on-

ment scores in arithmetic problem solving on the Metropoli-
tan Achievement Test given in May, 1965 for low, average,

mentary School under traditional imstruction wher the

achievement scores from May, 1964 are used as covariates.

mro :ls no signif:l.cnnt ditforonco uom tho mean achiovo-
ment scores in arithmetic problem solving on the Metropoli-
tan Achievement Test given in May, 1965 for iow, average,

andhigh ab:llitfy-*fourth pm atudtnta of uccibhuy Elemen-

mnt scores m arithntic problon aolvinc on the Metropoli-

~'tan Achievemént Test given in' uw~~1965 for the low, a

e . [ . P i R
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9.

10.

1l.

and high ability fourth grede ntwhnta of Rolling Hills
Elementary School upder treditional instruction when the
achievemert scores from May, 1964 cre used as covariates.

There is no significant differences aisong the mean achieve-
ment scores in arithmetic computation on the Metropolitan
Achievement Test given in May, 1965 for low, average, and
high ability fifth grade students of Oakleaf Elemeatary
School under Individually Prescribed Instruction when the
achievement scores from May, 1964 are used as covariates.

There is no significant difference smong the mesn achieve-
ment scores in uitbotic cg-guhuon on tho lbtropouhn
Achievement Test given in May, 1965 for low, average, and
high ability fifth grade students of MacAnnulty Elesentary
School under traditional instruction when the achievement
scores from May, 1964 are used as covariates.

There is no significant difference among the mean achieve-

‘ment scores in arithmetic computation on the Metropolitan

Achievsment Test given in May, 1965 for low, average, and

high ability fifth grade students of McGibney Klementary

R A T s M T TR T eSS WM L oy
o h) § T b g e ) I B LT

LTI RIS ended T BT L T
go~ ore used as cowariates.
s R el S ,J [ B

ment scores in arithmetic computation on the Metropolitan




13

15.

Achievement Test given in May, 1965 for low, average, and
high ability fifth grade students of Rolling Hills Elemen-
tary School under traditional instruction when the achieve-

ment scores from May, 1964 are used as covariatas.

There is no significant difference among the meun achieve-
ment scores in arithmetic m-oblm solving on the Metropoli~
tan Achievement Test given in May, 1965 for low, average,
and high ‘ubilbity fifth grade students of Oakleaf mmnury
School under Individually Prescribed Instruction when the
achievement acbms' from May, 1964 are used as céﬁrhtoé.’

T
T Feeimm s

There is no significant difference among the mean achieve-
ment scores in arithmetic problem solving on the Metropoli-
tan Achievement Test given in May, 1965 for low, aversge,

and high alb:l.lity ﬁ.tth grade students of MacAnnulty MM

tury ‘School under traditional instruction when the nchion-s .
"ment scores from lhy, 196k are used as covariates.

There is no significant difference among the mean achime
ment scores in arithmetic problem solving on the Hcmpolin o
" tan Achievement Test given in May, 1965 for low, aversge, -

i gh abiuty L1fth grade utudmtl of mmy nmem
School undler md.ttioml iutraction whon the ach:lonunt

‘;"acoroa h'on Dh;, 196'& m und as conr:htu. |




16. There is no significant difference among the mean achieve~
ment scores in arithmetic problem golvi_ng on the Metropoli-
tan Achievement Test given in lhy,- 1965 for low, average,
and high ability fifth grade students of Rolling Hills Ele-
mentary School under traditional instruction when the achieve-

ment scores from May, 1964 were used.

17. There is no significant difference among the mean achieve-
| ment scores in arithmetic computation on the Stanford
Achievement Test given in May, 1965 for low, average, and
high ability sixth grade studeats of Omkleaf wtn'y
School under Individually Prescribed Instruction when the

achievement scores from May, 1964 are used as covariates.

18. There is no significant difference among the mean achieve-
ment scores in arithmetic computation on the Stanford
Achievmnt Test given in May, 1965 for low, average, and
high ability sixth grade students of MacAnnulty Elementary
School under traditional instruction when the achievement
scores from May, 1964 sre used as covariates.

19. There is nv significant difference among the mean achieve-
ment scores in arithmetic computation on the Stanford
Achievement Test ﬁ'm in May, 1%5 for low, aw, and
high ability sixth grade students of McGibney nclonhry
School under traditional instruction when the achievesment

scores from May, 1964 are used as covariates.
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There is no significant difference among the mean achieve-
ment scores in arithmetic computation on the Stanford
Achievement Test given in May, 1965 for low, average, and

high ability sixth grade students of Rolling Hills Elemen-

tary School under traditional instruction when the achieve-

ment scores from May, 1964 are used as covariates.

There is no significant difference among the mean achieve-
ment scores in arithmetic prodblem aolving on the Stanford
Achievement Test given in May, 1965 for. low, avorage, and
high ability sixth grade students of Oakleaf Elementary
School under Individually Prescribed Instruction when the

achievement scores from May, 1964 are used as covarintes.

There is no significant difference among the mean achieve-
ment scorss in arithmetic problem solving on the Stanford
Achievement Test given in May, 1965 for low, average, and
high ability sixth grade students of MacAnnulty Elementary
School under traditional instruction vhen the schisvement

 scores from May, 1964 are used as covariates.

There is no significant difference among ‘the mean achieve-
ment scores in arithmetic problem solving on the Stanford
Achievement Test given in lhy. 1965 ‘for low, average, and
high ability sixth grade students of HéGibmy Elenentary
School under traditional instruction when the achievement

" scores from May, 1964 are used as covariates.




PRECEDING -PAGE MISSING

III. DESCRIPTION OF THE SCHOOL DISTRICT, smmms,
AND ™HE IPI PROJECT |

This chapter deals with a description of the school dfisi":x'ict“,
students in the experimental and ‘control groups, and the Individunuy
Prescribed Instruction (IPI) Program.

A. Description of the School District snd Research
Population

Oskleaf Elementary School, one of twelve elementary schools in
Baldwin-Whitehall, is the laboratory school experimenting in individual-
ized instruction, operated jointly by the Learning Research snd Develop-
ment Center of the University of Pittsburgh and the Baldwin-whitehall
School District. The Baldwin-Whitehall School District is approximately
ten niles from the city of Pittabnrsh;, The school district is comprised
of Baldwin Borough, Baldwin Township, and Whitehall Borough. The area
is classified as & suburban community with a vast majority of its work-
ing residents commuting to and from the city of Pittsburgh. The commmnity
froa which Oekleaf draws its students is classified as a lower middle
class socio-economic community. | ‘

The experimental group consisted of the fourth, fifth, and sixth
grade students &t Oakleaf ,(mo_ ﬁbh' 1). All of these students -tudid
arithmetic under IPI for the first time during the achool yeer 1964-65.
During the school yoar: 1963-64, the students worc uught arithmetic in

a conventional clasaroom aoé'tti.ng




The control, or coupur:lm groups, cm:l.-tcd of fourth, fifth,
and uixth sra.de studenta of lhcmulty. HcGi.bmn md Roll:l.ns Hills
Elementary Schools in ‘W‘.Nﬂhfmuhun School District (see Tables
2, 3, &, 5). All of thuo ntudonts studicd urithnatic in a traditional
or conventional churoou utmg prior to ma dm.n; the 1963-64 and
196465 -choolmn. e mmummormuumntm
of all the achools are presented in the appendices.

" TABLE 1

Nmbor of Students at Emch Ability Level in Grades
s 5, and 6 in Oskleaf School (Experimental Group)

Ability Group  Fourth Grade Fifth Grade S8ixth Grade Total
(1 Section) (1 Section) (1 Ssction)

Low 3 -5 10 19
Average . S [ 10 25
| High | 9 6 ? 22
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Number of seumu nt hch Ab:u:lty Level u Gndu ‘0. 5, and 6
in hchmlty, NoGibney, and Ro Hills Schools

(Total Control Group)

Ability Group Fourth Grade Fifth Grade  Sixth Grade  Total
" (6 Bections) (7 MMI) (6 Boctiou) (19 Goct;l.m)
Low 53 45 . 36 134
Average 32 L8 50 130
High 38 ! 56 135
Total 123 134 142 399

- TABLE 3

Number of Students at Each Ability Level in Grades
b, s, and6£nlb.chm1ty8choo1 (coumlaroup)

Ability Group Fourth Grede umarm Sixth Grede  Total |
(z Boctm:) 3 s»um) (z Boctim) (7 Sections)

23
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Number of Studonta at hch Abil:l.ty Lonl :I.n Gndoa
4, 5, and 6 in Mcibtmey School (Control Group

AR

Ability Group TFourth Grade Fifth Grade  Sixth Grade -~ = Total
| (2 Sections) (2 &ctiona) (@ Sections) (6 Sections)

S —

Average 1 | 16 17 o

unus

Number of stumu at Each Ability Level in Gredes 4, 5, and 6
ling Hills School (control Group)

Ability Group murth Gudo nrth Gndo gixth Grade = Total

(@ scctiou)“ (2 Soctim) - (2 Sections) - (6 Sections)

32
3
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B. The Individually Prescribed Instruction Program (IPI)
l. Assumptions underlying the IPI progreaa

The fellowing assumptions were thought of to bve guiding prin-

ciples in an individualized instruction proyu.l

() One obvious way in which pupils differ is in the amount
of time and practice that it takes to master given in-
structional objectives.

(b) Omne importaut aspect of providing for individual dif-
ferences is to arrange conditions to that each student
can work through the sequence of instructional units
at his own pace and with the amount of pmctico he
needs.

(c) If a school has the proper types of study materials,
elementary school pupils working in a tutorial en- \
vironment which emphasizes self-learning, can learn
with a minisum amount of direct teacher instruction.

(d) In working through a sequence of instructional units,
no pupil should be permitted to start work ou a new
unit until he has acquired a specified minimum degree
of mastery of the material in the uni.tl identified as
pronquilitou to it.

(e) If pupils are to be permitted and oncom'md to pro-
ceed at individual rates, it is important for both the
individual pupil and for the teacher that the program
provide for ﬁ-cquont evaluations of pupil progress
which can provide a basis for the development of indi-
vidual instructional prescriptions.

10 M. Lindwvall md John O. Bolvin, "The Project for Individu~
ally Prescribed Instruction (Oakleat Projoct)," University of Pitta-
b\u'ghs m1%5 luonrch nnd Donlomt Oonm. moomphod (mking
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(£) Protoasiomny trained teachers are employing them-
selves most productively when they are performing such
tasks as ‘instructing individual pupils or ssall groups,

diagnosing pupil needs, and planning instructional pro-
grams rather than carrying out such clerical duties as

keeping records, scoring tests, etc. The efficiency
and economy of a school program can be increased by em-
ploying clerical help to relieve tuchers of non-teach-
ing duties.

(g) BEach pupil can assume more responsibility for planning
and carrying out his own program of study than is per-
mitted in most classroows.

(h) Learning can be enhanced, both for the tutor and the

one being tutored, if pupils are permitted to help
one another in certain ways.

2. The instructional msterials in the IPI program

The mathematics curriculum at Osnkleaf was developed by first
defining a sequence of behavioral objectives for gradulx through six
and beyond. The materials used were selected on the basis of these
objectives. The statement of ’tho' behavioral objective indicated the
desired change in the child whenever he successfully completed a de-
signated slkill. | |

Specific criteria were used as guidelines in writing the be-
havioral objectives. Linavana? suggested three: | X

(1) The objective should be stuted in terms of tha pupil.

(2) The objective should be stated in terms of observable
behavior.

Ao, M. Lindwl,

b vob N . oy g Wels S « ‘e L L T
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(3) ‘he statement of an objective should refer to the behavior
or process and to the specific content to which this is to

be applied. o

After the objectives were identified, mterials vere selscted
to teach each behavioral objective. Much of the material was self-study
in nature, that is, materials that a pupil could study or work by him-
self with a minimw of teacher direction. Worksheats from comsercial
arithmetic books and other work pages were used to ﬁtufch the behavioral
objectives in mathematics. Whenever a gap was located in the material,
Learning Research and Donlomt Center personnel or the teachers at
Oskleaf would nr‘ito work pages designed to teach this skill.

Many gaps were ﬂ.aq: clmmud by specific mchor instruction
within the classroom. Hundreds of commercial PRges were phcod into
specific units at varying levels of difficulty with the intent of match-
ing work pages with a behavioral objective. Thers was no attempt to
select any series of textbooks, workbooks, or any related material that
would fit any particular curricular approach.

© Although much of the material vas self-study, it did not mean’
that there was no teacher-pupil interaction. Actually the total plan
called for small group instruction, large group instruction, and indi-
vitual tutoring by the teacher.

3. The instructional procsdures of thc IPI progrdm

‘The amount of time ‘spent on the Inuvidunuy Prucr:lbod Inamc-
t:lon Prograa (IPI) involved about forty-five minutes per day each m math
and reading. TFor the reminder of the school dar iLio studeats eagaged in
study under mcoduru followed in the other m«u—mmn schools.




An extensive placement testing program was initiated during the
first wonth of achool. This aided in placing a student where his cap~
abilities made it possible to successfully begin the progrem. It was
essential to ths program that the individual differences could be identi-
fied and a prescription of work could be developed for each child. From
the placement tests,; the youngster was assigned a unit-level at which
he began working.

‘ The student was then given a diagnostic test (pretest) over the
particular unit in order to determine the skills for which mastery or
lack of mastery was indicated. If he fell below a particular score
(85%) on the pretest he had a prescription written for him which decided
how much and what skills had to be asaigned. Thess pages of materials
had been previously identified as to the skill they were to teach and
the behavioral ocbjective they would accomplish. This might have been
enough material for a day, several days, or a week depending upon the
ability of the student and the difficulty of the work. '

A student thon begmn working on his promibod ‘materials, usually
ltuhm by M!ulf. MI type of individual ltudy was done at a desk
inautudwaru mtmwwwmpih. These areas are dosimtcdu
the :I.ntcmdutc or prisary lou'ning contors. m utudont went tc carts
in which tho utorhll ot tho cmiculm wers phcod and collected work
”uucuploummmmiptm Inuttmdmcoatthocartnm
atuchorudowhoumamuholpmltudontmmutoruh
qm:l.ckl: md mp a constant mmtor; of the supply of materials,

28
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After filling his presoription the student returned to the in-
structional center and began working. In this center there were two
or three teachers who provided instructiomal assistance and three or
four clerks to distribute materials and grade papers. When a student
completed an assigned task he took it to one of the clerks or teschers
who scored it immediately and recorded it on the student's prescriptios
progress sheet. If he mastered the material on the work page he moved
on to the next task. If not, he checked or corrected his work or sought
assistance from one of the teachsrs.

In this manner most pupils were able to proceed through their
study materials with a minimum of help from the teacher. If a teacher
found a pupil who neelad more help than she could give him in this large
group situation, the pupil was directed to a amall room vhere another
teacher gave him individusl help or would involve him in ssall group
instruction. The conatant recording of the students' scores on material
developed into a progress chart for the student and indicated vhether or
not the skill shests were adequate. It also enabled a judgment om what
the student should do next. In the skill pages some wers identified as
"ourriculum embedded” check tests. ﬁMtﬂmdMoﬂau
mmm”mtmmlm«mmuwnuumww
not he was ready for a posttest or should countinmue doing more work.
After carefully reviewing a student's work, a temcher decided when it
mmzwm“mmtmmmtmmmAthmm.

Mthonlmthdtohhnmtucthmthtbult

~center, got his test, took it, and then retwrned it to the test mtor.




all of the student's wark in the unit.
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IV. DESCRIPTION OF INSTRUMENTS USED AND DESIGN FOR
DATA COLLECTION

The measures of achisvement: used in the study were the arithmetic

subtests of the Metropolitan Achievoment Test Battery and the Stanford
Achievement Test Battery. Ths Metropolitan Test was used with the fourth
and fifth grade students and the Stanford was used with the sixth grade
utudbnu.l

The two subtests used from the Metropolitan Bettery were arith-
metic computation and probles solving. Data on the reliability of the
tests of the Elementary and Intermediate Batteries of the Metropolitan
Test are presented in Tables 6 and 7. The data consists of split-half
coefficients computed separately for pupils in each of the seversl
school systems and standard errors of measurement in raw scors teras.

Data on the reliability of the tests in the Intermediate Battery
of the Stanford Achievement Test are presented in Table 8. The table

Lrhe sixth grade students were given the revised (1963) Stan-
ford Achievement Test in May, 1965. The test which they took in May,
1964, the results of which were used as the covariate in this study,
was the 1953 edition of the Stanford. The two subtests im the 1953
edition are arithmetic computation and aritdhmetic reasoning. The 1963
edition has three subtests: arithmetic computation, arithmetic con-
cepts, and arithmetic spplioations. An examination of teat items in-
dicates that the arithmetic reasoning subtest of the 1953 edition is
similar to the arithmetic concepts subtest of the 1963 edition. For
purposes of this study, these two subtests are assumed to be ‘.
the same types of abilities and, because of the general mature of the
items involved, are referred to as measuring "arithmetic problem soclv-
ing,” wkich is the same name given to the second Metropolitan subtest.

31
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preseints odd-even, split-half rdlhhility coefficients, Kuder-Richardeon
reliability coefficients, and standard errors of measurement in terms of

grade scores for each subject in the battery for a random sample of 1,000
pupils in the sixth grade. | |

TABLE 6

Reliability Coefficients and Standard Drrors of
Measurement for Elementary Subtests of
the Metropolitan Achievement Test

:l_-l;, ) 8.E. Meas.
Arithmetic |
mution 9l = 095 92 1.8 - 205 1.9
Aritbmetic
Prodbles sclm 086 - 091 ' 088 2e8 = 207 203
TABLE 7

Reliability Coefficients and Standard Errors of
Measurement for Intermediste Subtests of
the Metropolitan Aqhievmnt Test

e o

Arithmetic Coe ~ | -
Wmﬂtion 1 o& "’70‘94 .88 241 - 207 2.4 ‘
Arithmetic | - S
mul‘ &lm b”' ‘-"‘ 095' og : 202 - 205 20“‘

i " L
B ;




 TABLES .

Reliability Coefficients and Standard Errors of
Measurement for Tests in Intermediate II o
Battery of the Stanford Achievement Test

Test n “ r 8.E. Meas.
R0
Aritheetic | S '
Computation .89 87 5.5
Aritheetic |

Problem Solving .85 87 . bs

An analysis of covariance was used to test the significance of
differences among the mean achisvement scores for low, average, and high
ability students when such scores were adjusted for differences among
the groups in arithmetic achievement scores for the preceding year. The
criterion measure was the achievement score (mean raw score) in May, 1965
and the covariate was the achievement score (mean raw score) in May, 1964.

This type of analysis serves to test the significance of differences in
gains in achievement during the 1964-65 school year.

In order to make more meaningful comparisons an analysis of co-
variance was performed on the data of sach school within the control
group rather than cosmbining all the scores of the three schools for one
analysis. This meant that Oakleaf and its IPI was compared separately
to MacAnnulty, McGibney, and Rolliag Hills Elementary Schools.
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An analysis of cmhncommtmodmmmme.
’!hn progras was the BMDOLY (B:I.oudieul Computer Program). It was de-

signed to compute the ""otomhmohm&lnnhmmhm
of varisnce variable with multiple covariates and mquul treatment
group size. The wtmt included: | |

1. Ldst of case nu-bou, uu input, and group designatica.
2. Vu-hbh um for uch trat-.nt mmp.
3, auu of mduct ntm.s for Total, Treatment, and Error.
b, m umu of the covariate matrices for Total, Treat-
mt. M h'm U
s, | A.nuym ot cmr:lmco tulblo w:lth dcmu ot !rndol.
of lquru. m Mon, md r-nuo-. - o
6. Tables of romuim cootﬁcimxt. thoir standard errors and
conputod t-nluu w:l.th and \d.thout adjuhont for groups.
2 hun of adjutod means and tw,r maau-a errors.




V. RRSULZS OF THE STUDY

The data obtained in studying whether or not pupils of differ-
ent ability levels differ in their progress and achievemeat under In-
dividually Prescribed Instruction and how any such differences compare
with those found in schools ulin; more conventional progreams of instruc-
tion are presented in seven sections:

A. Progress data for different ability students undsr Indivi-
dually Prescribed Instruction.

B. Achievement in arithmetic computation by fourth grads
students in the experimental and control groups.

C. Achisvement in arithmetic problem solving by fourth grade
students in the experimental and control groupse.

D. Achievement in arithmetic computation by fifth grade
studeats in the experimental and control groups.

E. Achievement in arithmetic problem solving by fifth grade
students in the experimental and control groups.

7. Achievement in arithmetic computation by sixth grade
students in tho experimental and control p'cupn.

a. Achtovmnt in a.rithouc mhlu solving by sixth grade
students :I.n tho oxpormnul andl control groups.

hchotthouctim, Dthrouhﬂ. mu«nmnrmhm

and the adjutod means for the hidn, avorqo. ud :I.ov omr:l.mhl and
oontrol £roups. hch section aho includn m mhm ot cmhncc




summary providiag the source of variation, sm of aquares, degrees of
freedom, mean square, and the signifiocance or non-significance of ¥,

A. Progress Data for Different Ability Students Under
Individvally Prescribed Instruction

One basic type of data that is meaningful in examining the ef-
fectiveness of the IPI project with students of different ability levels
is that pertaining to the amount of content covered during the ncbool
yoar. Are there differences in the rate for mmstering arithmetic skills
of differeat adbility level students? Do brighter students master more
mummanmmmmamwmQWm Do the
alov students show an appreciable amount of content mastered? Data with
respect to such questions is presented in Tadle 9.

The table gives mean acores for the fourth, fifth, and sixth
grede high, avernge, and low ability groups. The acores for each stu-
dent within the groups are given in the appendices.

School was in session for 185 days in 1964=65. The number of
akills umnnta the number of behavioral objectives a student success-
fully msstered by working lessoa pages which were designed to teach the
skills. The nuaber of units involves those which a student successfully
mastered by doing the necessary lesson pages for the many skills within
amt. Mmpﬁom:mﬁmd. amitcmtcdotmm

hmmauﬂd«t&dmtunwmkmmhmmu
in order to master & particular unit. If the student received a high
pretest score on & unit, the uslt was considered mastered and the student




was assigned work iv another uait. This preveated the everlap of teach-
ing something previously lesrsed by the student. The last category i
Table 9 (Total Units) u«-mmozmmuummmmum
mmmmumammwwuummtm.

bth Bigh  181.06  25.33 9.00 6.22 15.22
Aver 179085 200“ 60” 60’0 1}.20
Low 179.38 20.75 8.00 ‘f.?, 12.75
Aver 180.90 27.10 9.10 6.10 15.20
Iow - 180.50 - - 190“ - - ?.‘00 ‘ 50% now

6th Migh 18071 343 9.4 7.14 16.29
Aver 184.1 ’608 9 70“ 16.40

lvw W33 25 2 &7 00 M B

homhbh91tmomcudﬁummumwm
numwmmu.”nmwmumu
thohwm. wm. mmnum,utmu-
oonsistency was mM.




The fourth grade recorded some inconsistency in skills and
units. The low group had higher mastery mean measures than the average
group. However, in total units the aversge group reported a higher
. mastery. Another inconsistency wis in units assessed as mastered due
to a high pretest scors. The averege group score was 6.30 while the
high group was 6.22. However, again in total units the high group re-
ported a higher measure than the average group.

In £ifth grade the aversge group recorded higher values than
thohidnmdlmmupqinulluhprum No inconsistency is shown
between the high and low groups, withthnlpi;hmphnviuhidur
values. However, the actual differences do not seem to be that large.

8ixth grede Mathoannpmnpmmm:'ﬂnnth
high group in skills, units pretested out of, and total units. No in-
consistency is reported between the high and low group snd the average
and low group, The average measures of the sixth grade groups, except
for a few cases, are higher than the values for the fourth and fifth
grade, | |

Despite these noted inconsistencies, it can be maid that, in
general, mmrnbmtycmmumwcmrmmkmm
lower ability students.

B. Achievement in Arithmetic Computation by Fourth Grade
Students in the Experimental and Control Groups
~ The first hypothesis deals with the mean achievement scures
in arithwetic computation for the fourth grade high, average, and low
ability students of Onkleaf Elementary Schoc
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in the arithmetic achievement for the three ability groups during the
year in which the students studied under Individually Prescribed In-
struction? This was investigated by examining their scores on the
Metropolitan Achiasvement Test given in May, 1965, at the end of their
first year of IPI. However, conclusions to be drawn from such scores
must take into account the math ability that these students had at

the beginning of the year. In order to do this an analysis of covariance
was used.

In Table 10 the mean values under the category of 1964 (covariate)
were based on the scores made by fourth grade students at the end of the
school year 1963-64. The actual testing time was in May, 1964. The
students had been taught mathésatics in a conventional classroom sstting.
The mean values for 1965 were cbtained from the same students after the
school year 1964-65. The actual testing time was in May, 1965. During
this achool year the students were taught mathematics under the Indivi-
dually Prescribed Instruction progran. |

The adjusted mean values represent the means in the 1965 test-
ing, adjusted for differsnces on the means for the 1964 testing (the
"pretest” measures). The adjustment permits us to compare the three

groups by using the adjusted means as measures of the effect of the one
yoar's experience that took place betwsen the 1964 and 1965 testing.
Teble 11 prov:l.du an uhhm of conrhnco summary for the
data that are represented in Table 10. The F value of .498 was not
siguificant and the firet hypothesis was mot rejected. The arithmetic
coputation scores for high, average, and lov ability fourth grede




IrPX mmn' did not differentially affect achievement of the three abil-
ity groups in the fourth grade.

and Adjusted Treatment Means for Fourth Grade
Oskleaf Students

High » o Ba 32778 ‘
Average 31.000 334100 -
lov 2500 28,000
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The second hypothesis deals with the mean achievement scores in
arithmetic computation for the fourth grade students at MacAnnulty Elemen-
tary School which was one of the three schools compared to Oskleaf and
its IPI program. Would the different ability groups show differences in
achievement in a conventional clasaroom setting comparable to that under
the IPI program? Can significant differences be found among high, aver-
age, and low ability (atudonts under convonfioml mtrﬁction?

In attempting to answer these questions ﬁu scores in arithmetic
computation on the ~Mei;mpo.‘ii.:lﬂ11:::11 Achievement Test given in May, 1965 were
examined. Again, the math ability of the students prior to that date
had to be taken into account. This was done by using the scores in May,
1964 as the covariate and the scores in May, 1965 as the experimental
measurs in an analysis of covariance. It should be remembered that the
instruction prior to both testings in all three cuntrol schools took
place in a conventional classroom &tt:l.ng.

The variable means and adjusted means in ariﬂmqtic computation
for lhcAnmlty'a fourth gmdlc are givon in hblo 12. mo mmry ot
the mlyais of covar:lnnco tor tho me dah is givon in %blo 13 w:l.th
the F of 12.186 being significant at the .01 'level. The second hypothesis
was rejected. This significance may suggest that the instruction at Mac~
Annulty in the fourth grade ‘bbenﬁd differentially with certain ability
level atudents. |

1t will be noted that in the case of many of the se
data reported in this chapter, such as those shown m’hblo 12, the stu-
dents in the coxirol schools show a greater gun thuthou at Oakleaf.
On the basis of a careful analysis of the IPI ari metic content an
items on the standardised t«t. ,thq,uhtf. of tho roject feels
a major reason for the ssall increase in test mcsqﬁ
is that thess utudnnu, at corm lmh, m "a; opics
- are nbt comd by i:ho l,i rdise tes and in this way are <1
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Hypotheses three and four are similar to the second hypothesis
vith the exception of the school involved. The third hypothesis deals
with data from McGibney School and the fourth with data from Rolling
Hills School. The same questions can be asked here as were asked con-
cerning MacAnmulty Elementary School in the second hypothesis. Can
significant differ;néoé in the achievement scores in arithmetic compu~-
tation be found among high, average, and low ability students under
conventional instruction in McGibney and Rolling Hills Schools? The
variable means and adjusted means in arithmetic computation for Mc-
Gibney's fourth grade group are given in Table 14 aﬁd the summary of
the analysis of covariance is presented in Table 15. The T of 4.852
was significant at the .05 level and the third hypothesis was rejected. o
The variable means, adjusted means, and anilysis of covariance
summery for Rollins Hills fourth grede group are presented in Tables
16 and 17. The ¥ of 1.201 was not significant and the fourth hypothe- |
sis wvas not rejected. | '
. In summarizing section B, Onkloaf's tourth grade group under
IPI showed no significant differences among high, average, and low
ability students. However, the anal’ysis of uu for two of three 1
schools (MacAnnulty and McGibney) in the control group did report a
aimiﬁ.cmt dizteronce. The scores used in tho nbove analysis were
those in urithotic cogwhtion. m next mctim deals w&th achieve-

ment scores in problem solving for the same students.




TABLE 14

Means for 1964 and 1965 Achievement Scores in Computation
and Adjusted Treatment Means for Fourth Grade
McGiney Students

Treatment Group 196k 1965 Adjusted Mean

High | 28.583 | 41.500 39,992

Average - | 26.357 36,214 35,89,

Low . 2202;'50 ‘ ' 37. 167 390 OW
TABLE 15

Summry of Analysis of Covariance Table for Achliovogont
Scores in Computation for Fourth Grade McGibney Studeats

Source of Variation  Sum of Squares d.f.  Mean Square r

Tr“mnt 121.327 2 ‘ .60‘; 663 4, 82.
Error 425,074 3k 12.502
ol _ sssa %

M

* significant at the .03 level




TABLE 16

Means for 1964 and 1965 Achievement Scores in Computation
and Adjusted Treatment Means for Fourth Grade
Rolling Hills Students

Treatment Group 1964 1965 Adjusted Mean

High 28.667 | k2.833 k1,220

A'.r.l. 31. 571 ‘6}.0@ 380726
TARLE 17

Summary of Analysis of Covariance Table for Achiovmnt
Scores in Computation for Yourth Grede Rolling Hills Students

Source of Variation Sum of Squares d.f. Moan Square r

S

Treatment | 58.877 2 29.438 1.201°*
Error  686.170. 28 24.506
Total k5,007 30

* not significant




C. Achievement in Problem Solving by Fourth Grade Students
in the Experimental and Control Groups

Section B dealt with the achievement scores in arithmetic com-
putation on the Metropolitan Achievement Test for the fourth grade stu-
dents. This section presents an analysis of the scores in arithmetic
Froblem solving for the same students. Questions which were asked in
Section B can also be asked here. Hypothesis five states: There is
no significant difference among the mean achievement scores in arith-
metic problem solving on the Metropolitan Achievesment Test given in
May, 1965 for low, average, and high ability fourth grade students at
Osicleaf under IPI when the achievement scores from May, 1964 are used
as covariates.

The variable means and adjusted me~ns in arithmetic problem
solving for Oskleaf's fourth grade groups are given in Table 18. The
summary of the analysis of covariance table is presented in Table 19
with the F of 1.504 being not significant. Hypothesis five was not

rejected.

TABLE 18

Means for 1964 and 1965 Achievement Scores in Problem
Solving and Adjusted Treatment Means for Fourth Grade
Oakleaf Students

Treataent Group 1964 1965 Adjusted Mean
High 24,000 26.111 2h.317
. Average 21.200 24,200 25.224 ¢

Low 20.750 20.000 21.477
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TABLE 19

Summary of Analysis of Covarisnce Table for Achievement Scores in
Problem Solving for Fourth Grade Oakleaf Students

Source of Variation Sum of Squares d.f. Mean Square r

L

Error 253.617 19 3348
Total 293.773 21

* not significant

Hypotheses six, seven, and eight deal with the question of
vhether or not any significant differences in problem solving in the
fourth grade can be found with comparable groups under conventional
instruction. The variable meuns anc adjusted means in arithmetic
yproblem solving for MacAnmulty's fourth grade group are presented in
Iable 20, The summary of the analysis of covariance table is given
in Table 21 with the T of 7.296 being siguificant at the .01l level.
Hypothesis six was rejected. This significance, like that in arith-
metic computation for MacAnnulty School, may again suggest thet the
instruction at MacAmnulty in the fourth grade operated differentially
with certain ability level students.




WZO

Means for 196‘& nnd 1965 Achiovmnt Bcoru in Prodles
Soiving and Adjusted Treatsent Means for Fourth Grade
MacAnmulty Students

High | 24,900 30,000 - 27.881

Average 21.000 25,818 ' 26.071

oW 18. 45k 19.591 21.391
TABLE 21

Susmary of Analysis of Covariance Table for Achievement Scores in
Problem Solving for Fourth Grade MacAnnulty Students

Source of Variation  Sum of Squares  d.f.  Mean Square. T

ITreataent 372.812 e 186.406 7.296¢
Error 1251 ® 8’“ "’9 a 25. 5"8
Total 162'0.6'06 5 |

R

* significant at the .01 level




The data in problem solving for the other two control schools
(McGibney and Rolling Hills) are ’mmtod in Tables 22-25. Both
schools reported m-limiﬁmt P'l :I.n thn mlylil of covariance.
Hypotheses seven and eight were not rejected.

 In m-nrizin; Section c. Oskleatf's tourth mdo poup under
IPI again showed no nipiﬁmt diffomco um high, unngo. and

low ability students in their achisvement in arithmetic probles solving.

The analysis of data for one of the control schools (MacAnnulty) did
indicate a significant difference while the data for the other two
schools (McGibney and Rolling Hills) did not indicite any significant

difference.

TABLE 22

Means for 1964 and 1965 Achievement Scores in Probles
801v:|.n¢ and Adjusted Treatment Means for Fourth Grade
A McGibney Students

—— ———— —— ——

Treatment Group 1964 1965 Adjusted Hean
30 * ’33 ) 28 ) 159 ‘

22.853  24.827

P - P



mma;

Sussary of Aulyun of Comuncc hblo for Achiovmnt Scores in
- Problem Solving for Fourth Grade McGibaey Students

S — ——
———

Source of Variation  Sum of Squares  d.f.  Mean Square T
M

Treatment 49, 435 2 24k.718 2.397¢
Error 520,632 10.313

Total 400,067

|

* not significant

TABLE 24 oo

Means for 1964 and 1965 Achievement Scores in Problem
Solving and Adjuut.cd Treataent Means for Tourth Grade
Rolling Hills Students .

Treatwent Group 1964 1565 Adjusted Mean

Hith o ZSOW 300500 250638
‘V‘u‘. 210571 280"29 R 2607“
Low = I S 160895 Sy T n‘m AR 2[‘.937 e
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ﬂm25

Bumry of Anulyuil of covurhncc Table for Achiomont Scoru 1n
Problem Solving for Fourth Grade Rolling Hills Students

——

Source of Variation  Sum of Squares  d.f. - Mean Square T

Treatament 150819 2 7om 0786‘
Total 297.638 30

* not significant

D. Achievement in Arithmetic Computation by Fifth Grade
Students in the Experimental and Control Groups
Section D doils with the aclﬂ.ﬁount scores in arithmetic com-

puution on tlu:e‘ lloirdpolitan Achiovemnﬁ Test for the fifth grade stu-
dents in the experimental and control groups. The data were analysed
in the same manner as the tourth ;rado atudnnta' scores. This ensbled
the rcmchor to eonpu'o high. nnum. nnd low nb:ui.ty ltudcnts with-
in a particular grade and aluo uko a conpurilon between different grade
levels. |

' Hypothesis nine states: There is no significant difference
among the mean uchiovnont lcoru in arithutic co.putntion on thc Met~
ropolim Achievement Tnt u.von in May, 1965 for low, anngc, -
high ability fifth gmdo ntudcntl of Oukluf Bchool under IPI whm tho
achievement acores from May, 1964 are used as covariates. u\o ﬂuu




and adjusted treatment means for m«t'l fifth grade group are pre-
sented in Table 26. The reason for the large differences bg_pygon th
mean scores in 1964 and 1965 is because the Metropolitan Elementary
Teat Battery was used in the third and fourth grade and the Intermedi-
ate Test Battery was used in the fifth and sixth grade. The values for
these fifth grade studént#, therefore, were received fro- two different
buttiﬂu vhereas the data for the fourth mdc otudonts‘ in the experi-
mental and control groups were received from one test battery. The dif-
ferences are more notic_ublo in arithmetic computation than in problem
solving. A similar instance arose with the sixth grade students. In
this case, however, it was not a difference in test battery but rather
a revision of the battery that was used in the previous year. )
The summary of the analysis of covariance is prusented in Table
27. The data for the students under IPI agsin reported no significant
difference among high, average, and low ability students. Hypothesis
nine was not rejected.

TABLE 26
- Means for 1964 and 1965 Achievement Scores in Computation
and Adjusted Treatment Means for Fifth Grade
Oakleaf Students

Treatment Group 1964 - 1965 Adjusted Mean

Bigh =~~~ ho.ae7 19333 ~18ske
Average 40,200 18.600 17.789
Low 3h.zoo. 10.400 12.971
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TABLE 27

Sumary of Analysis of Covariance Table for Achievement
Scores in Computation for Fifth Grade Oskleaf Students

e ——
Source of Variation  Sub of Squares ~ d.f.  Mean Square ¥

Treatment e > 38,708 1.613*
Error 407,928 17 23,99

L

Total 485.345 19

* not significant

Hypotheses ten, eleven, and twelve deal with the same statement
as hypothesis nine for the fifth grade students in MacAmnulty, McGibney,
and Rolling Hille, reapoctively.

‘The means and udjustod treataent means for MacAnnulty are pre-
sented in Table 28. The analysis of covariance sumsary is given in
Table 29. The F of 3.11l1 was significant at the .10 level. Hypothesis

-~

ten was rejected.

, 'mmaa

Means for 1964 and 1965 Achiounent Scorea in Computation
and Adjusted Treatment Means for Fifth Grade
lhcAnnulty studcnts o

e e et g

Treataent Group 1964 1965 Adjusted Mean

A

He - 39,008 27190 23.788
A A A—
lw =000 0.9 0w 19‘.8,83

53




mary of Ans. @u.a of Courunce Table for Achievement
Scores in Cmmhtion for Fifth Grade MacAnnulty Students

Source of Variation  Sun of Squares  d.f. - Mean Square I

Treatment 141.3%2 2 70.696  3.111*
Error 145k, 147 64 22.721
66

Total | ~ 1595.539

L

* significant at the .10 level

\

mc means nnd adjuated treamnt means for Mcﬂibmy's titth
g.rado group are preunted in wble 30. !me malyaia of covu'iance
au-llry is reportod m ’hblc 31 wvith the F of 4.781 boi.u; aigniﬁ.cmt
at the .05 level. !bpothuia eleven vas rejocted.

N A'm

Hem tor 196‘0 qnd 1965 Achiovmt Scoru in conrmtation
and Adjusted Treatment Means for Fifth Grade
McGibney Students

High IR &3.500 31.800 277314
Average A uo.m | au.alz z;sas
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" TABLE 31

Summery of Amlys:l-a of Covariance Table for Achievement
Scores in Coumtation for Fifth Grade Hccibnoy Students

Source of Variation Sum of Squares de.fe. Mean Square F

L

Treatment 113.603 2 = 56.801  4.781*
Error | ho3.935 11.880

3
Total 517.538 36

* significant at the .05 level

The means, adjusted treatament means, and covariance summary
for Rolling 7421s School are presented in Tables 32 and 33. Again,
Rolling Hills reported no significant difference among its three abil-
ﬂ:y groups and hypothesis twelve was not rejected.

TABLE 32

 Means for 1964 and 1965 Achievement Scores in Computation
and Adjusted Treatment Means for Fifth Grade
Rolling Hills Students

Treatment Growp 1964 . 1965 Adjusted Mean

Hiﬂl ‘ con 39.2m oo 33,1% . 310152 '
Average U 35.983 20.62 © 30.554 |
low U 35000 24600 . 26,254 o




TABLE 33

Suimary of Analysis of Covariance Table for Achieveueht
Scores in Ccmputation for Fifth Grade Rolling Hills Students

Source of Variation Sum of Squares d.f. Mean Square F

—

Treatment 83.628 2 .81 2.867*
Error 350,002 2k 14'585
Total ‘ 433,630 26

* not significant

vIn smriz.'i.ng Section 4D, Oakleaf's fifth gradé students under
IPI did not show any significant difference among its high, average,
and low ab:i.lity groups in achievement in arithmetic computation. The
analysis of data for two of the control schools (&Mﬂty and McGib-
ney) indicated a significant difference among their ability groups and
the data for the third school (Rolling Hills) indicated no significant
difference. | | |

E. Achievement in Arithmetic Problem Solving by Fifth Grade
Studenta in the Experimental and control Groups

Section E pertains to the achievement scores in arithmetic

problem aolv:lng on the Hetropolitau Achievement Test for the experi=-

mental and control groupa. Bypotheseu th:lrtoen, tourt«n, f.itteen, -
and sixtoen corroapond to this uction.
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) momm ewmm mm, '.mm u no mmm mmmo / |
o ‘ammng thn achicvnmou$ acnraa 1n nrithmotic problem aolving tbr high. )
averasa. und 1w um.ui:y ﬁ 'th grade: a#ﬁddnta at Mluf aemj, under‘

IPL, '.t‘!pmm md addnated mamm mm for this grmxp are xmmked |

- dn Table 3h, 4 mn-«mmmmt F.0f .29 1s reported in the comimoe ]
mmo.r;v :Ln 'mm 35 which mm to be supportm cv:ldence thnt the IPI: |

mmm did not ﬁfferenmliy ‘attect achievement of tho threo abili.ty
“groups in the fifth grade. Hype

_;_fthes:la thirteen was not rejected.

Moans for 1964 and 1965 Achievement Scores in Problem.
Scalvi.n; and Adjusted Treatument Means. for Fifth Grade
i oo Oskleaf Students . b

- | 1. ‘31‘ ‘ e 27‘333:‘, . "';24;978 . |
Average \'*“30.100‘ I '"27.300 - 25.030 | B




vaomm thirhm -m;u, 'mm u m mﬁmm dirfarme
| ,among the‘ achicmmt; {scoma .'m ars.ﬂmm: wobuu aalving for hish.
average, ‘md 1ow abilﬁ.ty mm mde mmm at oukzm amm mdex-

IPL.. ‘.l'he mm md nd;iuated t.ma.tmnt mema for th:l.s group are pweun‘;ed |

SRS S e

dm !I!uble .‘ ‘

A mn-uai.gnim mt 7 of. .296 :u; raporud in tbq covarhnoe
asmary :\.n mule 35 which aam to be supporta.ve ev:ldance ﬂat the IPI

‘progrem did not di.tferentiaily affest achisvement of the thres ability

groups in the fifth grade. thes:la thirteen was not rejected.

Moans for 1964 and 1965 Achievement Scores in Problem.
.'l.v:lng and Adjusted Treatment Means. for nm Grade
e Oul:luf Studenta I

‘Treatwent Growp - 1964 .. . . 1965 .  Adjusted Meen

High o ‘31. S 27.3331 . ;24’,‘9"?5 -
Average . 3000 o "27.300 26.030
W "‘“’au.soof‘ - “18 5oo 2:5.966':




m;s

Smmry of Analysis of Covarimuce M:ls for Achumn'% Scores in
probl::m Solv‘mg :tor :nm Grade oakluf Students |

: - » . . M T
L - . DA .

Treatment 11,505 2 5.752  .296*
Brror 329,88 17 19405

Total M3 19

* not significant

Hypotheses fourteen, fifteen, and sixteen deal with whether or
not there is a A‘s:i.gniﬁcant differance in the achisvsment scores in m'ob-
lem solving for the fifth grade studeats at MacAmaulty, MoGibney, and
Rolling H:uls Schools. , All three achoola in the control sraup reported

signiﬁ.cant 1"' s.‘ All three hypotheaas were not rejectad. The
fifth grade problem solving and sixth ‘grade computation are the only
signiﬁcant F's, | | | | N
‘The data for anAnnulty :I..s preeented. :i.n Tables 36 and 37 w:lth
an?uluo of .796. The dltu farllc@imyandﬁouingﬂilhilin
hblos 38-41 with the l'tﬂpléii ve 1!‘ values ot 2,765 and 295,




Hgn - s0.9m20 sk 26,367

TABLB 37
ary of Amlyai.s of [Covariance 'mble for _Ach:tev‘nent Scorea
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TABLE 39

Sumeary of Analysis of Covardan mce Table for Achievement Scores
- -ix Problem Solving for Fifth Grade McGibney Students

Treatment 13247

Brer - 812.458

2 66,073 2-765*
, 34

23,896




TABLE#O

H«ma ‘for 196‘* and 1965 Aah:tevemnt Scams in Problu»
. HBolving. md Addﬂlted Treatment Means for Fifth Grade .
Rolling mlls Students ™ - e

Treatment Group - B | 1964 | ) )‘ 1965‘ : Adjusted. Hem .

‘High 30,000 33.500  29.95%
Average - 26983 " 30,23 3L2gh
Tw 0 2200 2b400 30.528

TABLR‘C-].

Sumary of Analam:ls of covariance mble for Achi.evement Scores
- in Problem Solving for Fifth Grade Rolling Hills Students

Source of Variation ' 'Sum of Squares d.f. = Mean Squars ' F

Treatment . . 9.7 . 2 hBer  .195°

Total | 608,128 26

* not significant




In mriz:l.ng Section B, the unnlysia of datu for all tchools _
nific t diffar- .'
ence in the achievmnt scores in problem solvins for h:tgh, aveugo. and

~in the axpcrimntal md conm:l. mups i.ndicatodl no sign f

low ability £ifth grede students.
F. Achievenent in Arithmetic Computation by Sixth Grade
Students in the Experimental and Control Groups

Section F deals with the achievement scores in arithmetic com=
putation on the Stanford Achievement Test for the sixth grade 'avstﬁdants,
" in the experimental and controi groups. These stﬁdents were i@ted on
the Stanford when they were in the fifth grade. The f:l.fth grade scores .
vere the covariates in th§ analysis of covariance with the criterion
scores being the scores received from the same students in the sixth
grade, | ) | |
| !vaothesm sevanteen is concerned whether ox not there is a
significant dirterence among the achievment scores in arithnet:lc com~
putatiou for high averagc, and low ability sixth greade students under
IPI at Oakleaf. 'mo means. and a.djuated treutmnt mom fpr Olkluﬂa
sixth mﬂe group are presentod :ln Table #2.  The courhnce M
is prasented in Table 4% w:l.th an r of 1.459 which was not significant.

Hypothesis seventeen was noct rejected.
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TABLE &k

Moans for 1964 and 1965 Achievement Scores in Computation
¥cAnnulty Students 4
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o W ‘iS
Susmary of mum of. Co‘f ”

risnce Table for Acu,mumt Scoru
in' o'amtation for -Sixth Gmlo hcAmltr Studmu '

Source of Variation  Sumof Squares  d.f.  MemSqure T

Treataent oz 2 2 .6
. Bwer 133002000 49 27,45

Total | | 1331.525 5

| * not significant -

| The data for Mcaimy are pmaented in Tables 46 and 47 with
: a recorded F of 1. 182. Rollins Hills' sixth grade data are presented
in Tables 48 and 49 with & non-significant F of .371.

TABLB%

Hom f°” 196‘* u.nd 1965 Achiemont Scoreu m Computution N
‘and. Adjuatcd Treatment Means for Siz:th Grade -
| HcGibW smdonta o

‘ Average o 25.471 | 27.588 o 26.409




I . *,““ - mnnmm W?

| swnary of Aulym of Cova.r:lmco hblc for Achievement Scoraa
‘1 o - 1n Coumution for «Bixth Gudo NcGibmy Studonta |

- - - e

Source of "V@rhtion-‘f ~Sum of Sq‘iarea,‘" dofe Hm’-Squam ¥

Eror - 926,243 4z - ,21{5#6:

Ttal  opa s

* not significant

‘MBLE%

.  Means for 1964 a.nd 1965 Achievement Bcorea in Computation
; | and Adjuated Treatment Means for Sixth Gmdo
Rolling. Hills Students

Treatment Group 1964 S 1965__ .Lajuqtcdllean

High . 531.900, 0 3en 29,234
. Average | k375 28.250 L 29°°99
lw 0 18625 2k000 27649

| ‘.l’reatnent SOOM o 2 ‘ 250‘*52 | 101&.‘
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Smry of mmu of Gomianco hbh for Achievement Scores
in Computation for Sixth Grade Rolling Hills Students

Treatment 9.461 2 b.730 371°
Total 493,511 4o

* not significant

G. Achievement in Arithmetic Problem Solving by Sixtl Grade
Students in the Expor:lmntal and Control Groups

6

&é“tioxn” n'G dula w:l.th f;hc acms.tn lr‘:l.thiitié probh- solving
on the Stanford Achievement Test for sixth grede students in the ex-

“por!nnhl%and -control groupc‘. ‘, : fopothoaia «twicnty-m u -‘cmomod with
vhether or not there is a signﬁ.cmt difference in the mblu soﬂ“dng

“acores mng different abﬂity amdcni‘;a at Onkluf undor IPI. The
means and adjusted trol'mnt ums are g:lvon ;Ln Table 50. The conrimce

‘stimary is presented in m»h 51 with a nonwaim:ucmt T of .839. Hy-
__,\Pﬂﬂl“iﬂ wenty-m was not rejected.




Means for 1964 and 1965 Achievement Scores in Problem Solving
and Ad;hwtod 'Iroumnt Ihms for B:I.xth Gndc
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" The last three hypotheses (twenty-two, twenty-three and twenty-
four) deal with the same question as hypothesis twenty-one with refer-
ence to the students in the control groups. The data for MacAunulty
School are given in Twbles 52 and 53. The F of 4.482 was significant
at the .05 level. Rypothesis twenty-two was rejected.

TABLE 52

Means for 1964 and 1965 Achievement Scores in Problem Solving
and Adjusted Treatment Means for Sixth Grede
MacAnnulty Students

Troatment Group 1964 1965 . Adjusted Mean

High 35435 24,826 23,269
Average 32,118 19.647 19,749
Low £7.077 17.231 19o853

O oAmE s3

Summary of Analysis of Covariance Tuble for Achievement Scores
& in Problem Solving for Sixth Grade MacAnnulty Students

. . . v erw— . ) —

Source of Variation Sm of Bqutu d.f. Nean Square r

Treataent 130,785 2 65.3%  h.g2e
Frror , 714.865 49 14.589

Total . 8560 202

* significant at the .05 lavel




The analysis of data for the other two schools, McGibaey and
Rolling Hills, roportod non-significant F walues. The data for McGib-
ney are mtodhhbln ﬂMS’\dﬂlml‘of .‘.’56. nanmmw
data are g:i.vm in hblu 56 -nd 57 wi.th an r v&luo of J.‘&?‘t. Hypothuu
twonty-throe and hnnty-four mo not rajoctcd. A mry of the P

uluu tor nu lchooh for ariﬂ-ot:lc co-putation und mblu solving
is presented in Tables 58 and 59,

e TABLE S4
' L2 .

Means for 1964 and 1965 Achisvement Scores in Problem Solving
rnd Adjusted Treatment Means for Sixth Grede
NcGibney Studepts

Treatmen: Group 1964 | 1965 Adjusted Mean

——

Blgh . 33667 . . 2k400. . 2L.323
IR B gE IR B ’ B T VL e : St ;“,

Average  zod12 . 20.82% 19,893
ow . 2733 1547  19.598
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n
Source of Variation  Sum of Squares  d.f.  Mean Square ¥ ‘
Treataent 18.668 2 9,33  .756°
P 43 12,346
ks |

uom for 1964 and 1965 Achievement Scores in mbm 801v1n3
- and ‘Adjusted Treatnent Means for Sixth (rede




TABLE 57

Summary of Analysis of Covariance Table for Achievement Scores
in Problem 801v1n¢ for Bixth Gudo nolli.ng mm Students

Source of Variation  Sum of Squnrefa d.f.  Mean Square r

11.385 1. 474+

Treatment 22.770 2
kfﬂr o 293.555 38 7.725
Total 316.325 ko

* not significant

* In miaing Section G, the data for the sixth grede students
under IPI at Oakleaf indicated no significant difference in problem
solving scorss among high, averege, and lov ability stulents. The data
for ons of the control schools (MacAnmulty) indicated & significant dif-
ferunce while that for Mimy and Rolling Hills recorded mn-d.giﬁ-
cant F values. ‘

In summery, thc progrecs data of the different ability groups
under IPI indicated that the higher ability students tended tc do more
work than the lower ability students. Even though some inconsistencies
were reported, the mmerical differences in these cases were very swall
ud ot Jdttle significance. In regard to mﬂm‘ or not mm pro-

opoutod dtfforumn; ou dﬁ.tzmnt umw poupa, ) u.piﬂ.mt
difformn won romtod uou M, nm. and low ability fourth,
fifth, m studeats in nriﬂ-tt:lo computation or probles
solving acores vhenever ﬂ;oir mtut mm vas hhl iato m-
sideration. |
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- TABLE 58

F=Values in Arithmetis: ,
Experimental and Control Schooh

Oskleatf o 98 1.613
MacAnnulty 12.186* 3.11 oee
NeGlbaey  h.Bsaee h.781%%
Rolling Hills 1200 2.867

* significant at the .0l level
*s sgignificant at the .05 level
*¢¢ gignificant at the .10 level

TABLE 59

T-Values in Arithmetic Probles Solving for the
bqporhontnl and Control Schools

o Wt at tho .os lovel
. 898 gf oy j 1t lt ﬁ' alO MI




VI. FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS FOR

The study proposed to answer the following question: Is there
a difference among pupils at diffsrent ability levels iz their progress
and achievemeni: under Individually Prescrilnd Instruction and how do
iy such differences compare to those found in schools using more con-
vontional prograxe cf instruction?

A. Fiadings

1. Progress Data for Pupils at Different Ability levels Under
Individually Prescridbed Instruction.

In general, tie higher ability groupe tended to do mecre work
then the lower ability groups. Although there was some inconsistency
vithin each grade, the mumerical diffurences were mot large enough to
be of any practioal significance. The most frecuent inconsistency was
that of the average group scoring better than the high group. However,
the size of such differences was very amall.

The progress data indicated that the higher ability studeats
mmatered more aritimetic skills apd units than the \ower ability stu-
dents, It vas boped At 5 SFL pogres § “ nate against
‘pupdls at. lw hwl of -a m M that each of the ability groups..
would show definite progress in u-i.tbetic. The data seemed to support

!
'
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this along with showing that the more able students did cover more me-
terial during the course of the school year,

2. Achisvement in Ar.tfl-ot:lc Computaticn by Fourth Grade Stu-
dents in the Experimental and Contzrol Grompe.

There was no significant difference among high, »verage, and low
ability fourth grade Onklsaf students in aritlmetic computation scores

wvhenever the pretest performsnce was taken into account. This is suppor-
tive evidence that the Individually Prescribed Instruction Program at
Oakleaf Elementary School did not operate differentially for any ability

group in the fourth grade.

‘ A significant differeace in the computation scores was reported

i in two of the control schools. The data for both MacAnnulty and McGibney
Elementary S:hools indicated significant differences in achievement for
different ability students. The analysis of data for the third ceatrol
school, Rolling m}l. indicated no significant d:l.ftormu in the scores
of its three adility groups.

3¢ Achievement Scores i.n Arithmetic Problem Solving by Fourth

Grede Students in the Experimental and Control droups.

| Dere was no significant difference among uﬁ, iw, and
lov ability fourth grede Oakleaf students in ﬁo mﬂmué poblci
solving scores vhenever the mmt perforsance was m into uccmt.
MthﬂnMoMtWMm&dmtwn
ferentially ntfoct lchimt of the three ubmty m in ﬂu M
The htu for one of thn control uohooll, hchmltw, Mi.um
a dp:l.ﬂ.m& difforence in th problem soliiig scores of the mxmt




ability fourth grade students, but the F values which were reported for
McGibney and Rolling Hills Schools indicated no significant difference.

ko Achievement in Arithmetic Computation by Fifth Grade Stu-
dents in the Experimental and Control Groups.

There was no significant difference among high, aversge, and
low ability fifth grade Oskleaf students in the arithmetic computation
scores whenever the pretest performance was taken into account. Thess
findings correspond to those found in the fourth grade.

Once again the analysis of data for two of the control achools,
MacAnnulty and McGibney, did indicate eignificant differences in the
computation scores of their students undsr conventional instruction,
and the data for Rolling Hills indicated no eign:l.fi.clnt ‘difference in "
the scores for their fifth grade students.,

5. Achievement in Arithmetic Problem Solving by Fifth Grade
Students in the Experimsntal and Control Groups.

There was no significant difference among high, average, and
low ability fifth grade Oakleaf students in arithmetic problem solving
scores whenever the pretest perforsance was taken into account. This
again corresponds to the lindings reported for the fourth grade students
at Oakleaf, This evidence suggests that when achievement is measured
by a standardized test the IPI progres hus a similar impact on the three
‘hmﬂhﬂhs m‘ : ‘w' ‘and lowe 0 WLM» .

~The data for each of the three control aschools also indicated
no significant differcnce in the prodliem solving scores ’of their ability

groups,




6. Achievement in Arithmetic Computation by Sixth Grade Stu-
dents in the Experimental and Control droups.
‘fnere was no significant difference .;9.;3 high, average, and
low ability Qixth grade Oakleaf students :l.n a}rithnetic computation
scores whenever the p&eteat perfomnqé was h}@n into account. This
result is comparable to that found for the fourth and £ifth grades at
Oakleaf. |
The cata for each of the three controi schools, MacAumlty,
McGibney, and Rolling H:llis. indicated no significan’. differemces. All
s;:hools, experimental and control, :lndiéutod no significant differences
among the fifth grade ability groups using problem solving scores and
among the sixth éude ability groups using coumtation scores. '
7. A@hicvmt in Aritbnatic Problm ‘Solving by s:bcth Grade
Students in the Exporimentul and CQntrcl Groupe.
'mere ‘was 1o significant dittmnce among high, aversge, and -
low ability sixth grade Oakluf students in the ap;thnetic problem sclv-
ing scores whenever the, preteﬁt pertomnce was taken 1nto acco\mt. All
three yad« mder m thu- reportedl no signiﬁ.cmt differoncc mng
their ability poups uhonenr conpuution or problu solving scores were |
used in thc wlylis. B
m duta for lhacgmlty indicatﬁd a auniﬂ.mt ditforonm 1n
tho problu aolvi.ng scores. tor Ms d.xth M Mmdanu mt m dut-. .
for McGibnq mdl Bolling Kﬂ.ls roportod P uluu uhich vere mt nimi-» |
}A fioant.
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B, Coh_clusions

This has been a study pertaining to the effect of the Individu-
ally Prescribed Instruction program on different ability students at
Oakleaf Elementary School in the Baldwia-Whitehall School District.

The conclusions of the study are delimited to this ares.

The results of progress data for different ability students
under IPI indicated, in general, that higher ability _‘atudents mastered
-more skills and units than did the lower abilitiy students. However,
despite the suggestion that the bright students progress faster and
master more material than the slower students, the results of the
standardized tests used in the study seem to raise a contradiction.
These results indicated no significant difference mng high, average,
and low ability students in arithmetic computatios or problem solving
scores whenever the pretest performance was taken into account.

A possitle answer to the contradiction may be that standardized
tests measure content which is appropriate for a particular grade leiel
but inappropriate for measuring achievement in the IPI program. For
example, the elementary battery which is given to third and fourth grade
grade. In the IPI program, however, a fourth grade student is not lim-
1ted to performing aritimetic tasks cnly on the fourth grade level. A
new student entering tho IPI program is given a series of tests in order
to determine his starting place in the math continuum. If it is thought
best for the individual, a fourth grade student mey be allowed to work
in second, third, fourth, fifia, and even sixth grade arithnét:lc skills.




Also a sixth grade umdont ny Ibo workins v:l.th tourth grade mn- in
fractions during one woek and fifth grade lkins :I.n addition the fol-
lowing week. Once mmstery is indicated, the student is then permitted
to do work at a higher level. The only limitation placed upon the stu-
dent in how fast he can mroceed within the IPI program is his ability
to learn. - It seems very possible that under IPI the astudents are gain-
ing mastery of skills that fall outside the range of those covered by
the given standardized test. That is, some may bu mastering abilities
that could be assessed only by giving a higher level test while some
are mastering content of a lower grade level that could ouly be evaluated
by a lower level test. |

In the comparison of the experimental and control schools, it
did appear that the instruction in two of the control schools, MacAnnulty
and McGibney, may have operated differentially in some instances on the
different ability groups. That is, in these schools the standardized
test results did show that there was a difference in ‘the gains shown
by students at different ability levels. This might well be anticipated
in situations where all pupils spend the school year in a concentrated
‘study of the content of ons given grede level. - -

' The third control school, Rolling Hills, had results similar
to those of Oakleaf: In either the fourth, fifth, or sixth grade and
with computation or grobles solving mmu, ‘ther mmamamt
‘difference reported among high, average, and low ability students. '




C. Recommendations for surther Research

‘1. The progress data of students under Individually Prescribed
Instruction should be further analyzed with respect to specific. skills
and units mestered by each ability group. It would be interesting to
find out, for example, whether or not low ability students have as much
difficulty as average ability students with subtraction of two-digit
musbers. This might be done by amalyzing particular problems missed on
work pages, the number of work pages completed, or the mmiber of days
or hours spent in mastering a specific skill or unit. This type of
analysis should be useful in detersining what specific content is most
difficult for pupils at various ability levels.

~2¢ Although n» significant. differences in progress were re-
ported in the achisvement scores of high, aversge, and low ability
students under IFI 1a either arithmetic computaticn ar probles solviag,
it is recognized that the scores used in the analysis of covariance
treatment were scores from a standardized test. 'Such & test provides
evidence of a student's relative proficiency with —mm appropriate
for a given school level. It yields normative data and does not pro-
vide a basis for deternining how much each student has mastered in terms
of level achieved. It would seem o be worthwhile to conduct a study
similar to this one using a test which is more sensitive to an individe
ual's progress :Ln arithmetic which ey involve ssveral grades or levels

of work.

3. The achisvement scores used in this study came from fourth,
ﬁ.tth, and sixth grade 'htudontu. Perhaps it would be important to see




 the results of a study which includes stucsnts in other grede levels.
It may be that the lowor or higher levels in the math contimuum are
desigued in a manner that favors a particular ability group.

ke As stated previously, the results of this study gave evi-
dence that the IPI program did not operate ur:cmmm among high,
average, and low ability students. m, htomuuru of evaluation in
arithmetic were conputitm and problem solving. sa.m the IPI progrem
also involves instruction in reading and science, it would seem bene~
ficial to analyse the results ixn conmblo umdin in these areas.

5. In addition to achievement measures, a comparison of self-
initiated activities, pormuty variables, nnd teacher-pupil inter-
action for different ability coupu ni;ht be unntipud. It would
mhporhnttoﬁndmtinthcm;wom, Mm-ph. whether or
not the high, average, or low abﬂiw student nhou m self-initiative
in arithmetic activities or which of the different ability groups re-
port more intermction with the teacher. |
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