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I. INTRODUCTION AND REVIEW OF RELATED RESEARCH

It is generally recognised that some of the major problems and

challenges encountered in classroom instruction are related to indivi-

dual differences existing among pupils. Children have different back-

grounds, goals, aspirations, motivations and abilities which should be

taken into consideration in the instructional procees.

Clymer and Xearney1 point out the Qv:late:ice of individual dif-

ferences in "problem solving, reading ability, opening 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 and other social, personal,

intellectual and academic characteristics." Goodlad and Anderson
2

empha-

sise differences in achievement with the following three statements:

1. Individual children's achievement patterns differ
markedly from learning area to learning area. 1,

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

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

TSodor ;$31misi, ein4 Sig% C. litioulwit:-,Vurriciiliim and Inialmitte-
t4onqr ger-Zoidt:44414 Dittirei*aftin, *SI tig,terbool4

3. Hoary Chicago': Veraity of
ChidagoRmule',21960$PP4 267-268.

,

Goodlad and li, Roobert Anderson
School, Itevimed New York: Harcourt, frace -and

1
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In arithmetic remeonIng and computation, Cook/ indicates that

the range in achievement is between six and seven years at the sixth

grade level. Grosenickle and Brueckner state:

Perhaps the most important fact that has been rerealed by ed
ucational measurement, as far as instruction in arithmetic is
concerned, is the vide range of individual8 in achievement and
intelligence in any typical class in our schoolsea

Recognition of the =Latinae of individual. differences had led

to attempts to alter school 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 typo of

ability grouping. Ability grouping, however, does not solve the prob.-

lea of individual differences comPlet94, for not only is there vari-
ability, among groups of children but also variability =lasts in the

skills and abilities c%f a single child. In a study of l01 ninth grade

boys, Ifull3 reported that:

`Walter W. Cook, "The Functions of Measurement in the Facilita-
tion of Learning," Bducatiomal Measurement, R. r. Lindquiet MO,
11113111811111. Vieconidat George auto Public tting Coiegonys 19959 P. IL-

2Foster E. Ckrossnickle and Leo J. Brueckner, Discoverint Mean-
York: VDUs itinehirt anti Itinioton4 p. 373.

%lark L. &Ills "VItriability in AnOunt of Different, wits Poem
at 19279sensed by the Individuals gun cca..._.willap. Mhan,

Pp. %/mos
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.1. Trait ditteriamis in the typioal individual were 80%
an great as individual differences in the total imp.

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.

Goodlad1 contends that grouping children for likeness in One

trait creates groups of wide differences in many other traits. Re 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 special group. Instruction should "permit each mil to pro-

gross at the :mite which is normal for his whether that rate be rapid or

slow."2 A child should receive the opportunity to prone his education

at his optimum pace rather that at an average pace which has been sot

for some heterogeneous group and also should be allowed to pursue course

work on a level geared to his current ability to achieve.3

Corie states:

lamming is an individual matter, and every boy and girl in an
elementary class achieves skill in arithmetic at his own rate

1
John I. Goodaadt "Nesting Children Where They Ares" Saturday,

Review, Nara 244 190, 111,

216eiris W. Tenant t of Into
NoughtemAittlinCemPAN VAN P4-4-0

el Boston:

V. Burns and Wry B. Crake "Let the isearafge Learngs
Nducation, Vol. 859 Buivikber, 19a, Pp. 3551157.
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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 quantitative aptitude, interest, achievement, or motiva-
tion.1

Considerable research has been done pertaining to the effective-

ness of various methods of individualizing instruction. Many studies

have been concerned with comparison of the relative success of individu-

alized instruction and a "conventional" 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 manner.

Grant2 found insufficient evidence to reject the null hypothesis

that: "The achievement of students in the individualized program would

not differ significantly from the achievement of students of comparable

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

pin, however, did suggest that there was a trend to achievement that

favored students in the individualized program. He used differentiated

materials and measured gains in arithmetic reasoning and computation on

the Stanford Achievement lisst for his experimental and control groups.

Riedesel3 attempted to individualize instruction by having his

experimental group of sixth graders use lessons which were prepared on

two levels of difficulty. When compared to a control group taught

0Orlos tart School*
Nte York: Th. Ronald hip

Claricidaa Riodesa, Prpomdurss tour 41Piwilaff irsirbalftoblgo"
Solviattuin Arithmetic, Motorail tie )9 Motto Uni sity of

:Obi&



traditionally, there was a significant difference between the .05 and

.10 level favoring the experimental group.

Schunert
1

studied a number of factors which seemed related to

achievement in mat%ematicse 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 able to place the 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 entioned previously, these studies were mainly concerned

with the comparison of the effectiveness of individualized instructica

and traditioLal instruction. The classes Were composed of pupils of

varying levels of ability but the results were reported for the group

as a 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 learn better with a particular method. For ex-

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

1,James Schunert, "The Association of Mathematical Achievement
With Certain Factors Resident in the Teacher in the Teaching, in the

iPupils, and in the School," Journal t;nise Education, Vol. 19,
1951, Pp. 219 -238.

2Harold Hilbert Lerch A Stud, Concernink the Adjustment of ArAth-
antic Pastruc to C rtat n Indi vidusfal Differences, (Doctoral Thesis),

University of Illinois, 1
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.usod the lower ability group students obtained mean scores, on an achieve-

ment test that were equal to that of the highest ability group. But when

a poorer sequence of programmed instruction was used the lower ability

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

ity group?

Klauameier and Laughlin2 reported that bright and slow children

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

dent in correcting their own mistakes, presented unifying 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 not differ significantly in retention 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-

ness of any method of instruction on children of different abilities.

114. H. Detamble and L. N. Stolurow, "Stimulus Sequence and Con-
cept Learning," Journal of ExiDerimentAil Psycho lops, Vol. 51, 1956, Pp.
34-40.

Herbert J« laatumieier and L. J. :Laughlin,,. i"Behaviors During
Problem Solving `Among Children of LOW. Average, and High Intelligence,"
Journal of Educatio4ttal,,Psx.cluAosi, Vol., 52$ Juno, 1901, PIP. ,1484,152.

3Herbert J. Klauseeier and John Check, "Retention and Transfer
in Children of Low, Average, and High Intelligence," Ilrournal of Ed-
ucational Research, Vol. 5 $$ April, 3.962, PP. '19422.



Evidence has also 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 whenever teat items

were presented in a symbolic context.

Bernstein2 and Tilton3 both Showed satisfactory results in stud-

ies involving slow children. In Bernstein's study, the students under

individualized instruction achieved twice as much in less time than did

the remedial students in the group instruction method. Tilton found that

students in an experimental group made five months more progress in addi-

tion, subtraction, and multiplication skills than did a control group.

This difference was significant at the .01 level.

In studies where efforts have been made to compare the effective-

ness of individualization when used with slow, average, and bright stu-

dents, the results are somewhat conflicting. Several of the studies

have used eesentially homogeneous grouping procedures and have found

Carmen J. F limey, "A irthmetic Achieve *int in Mentally 2etarded
Children: The Effects of Presenting the Problem in Different Contexts,"
American Journal of tal Vol. 61, September, 1962, Pp. 281-
2

Allen la. =stein, A S of Remedial Arithmetic Conducted
with Ninth Grade Students, (Doctoral The

,.._

IS 9,
1947,.
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more effective for the slow and average students. Joneal

e
2
used three sub-groups within a class, while Durrell3 had

five students working as a team within each classroom. Rif-

ted instructional materials were used and the results of all

tudies favored individualization with the slow and average stu-

ther than the bright« However, when Dewar
4
used sub-grouping

fferentiated materials, both the bright and slow groups showed

ficant gains.

Triplett5 used differentiated materials in the teaching of

tions. Along with finding a significant 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.

1Daisy Marvel Jones, "An Experiment in Adaptation to Individual
Differences," Journal of Educational Psycholoav, Vol. 39, 1948, Pp.
257-272.

2
&Igen* S. Spence, Intra-Class Grouping of Pupils for Instruc-

tion in Arithmetic in the Intermediate Grades of the ries= School,
Doctoral Thesis 9 University of Pittsburgh, 1

3Donald D. Durrell, "Adapting Instruction to the Learning Needs
of Children in Intermediate Grades," Journal of Education, Vol. 142,
December, 1959, Pp. 2-78.

4John Alexander Dewar,
for Arithmetic Instruction in the de, iDootoral Thesis
University of Nanass, 1961.

5Le Triplett, An Inveitie tion to De
Use of Differen ted

State Co gel 1

8



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 Haymanl used programmed materials with high, average,

and low ability students in the Denver Public Schools. The results

indicated that the accelerated classes learned significantly more from

the program than from conventional practice. The slower children, how-

ever, did significantly better with conventional classroom practice than

9

with the program. In Chicago area schools where programmed materials

were also used, Schramm2 reported that the experimental group of stu-

dents with IQ's below 111 made the poorest showing when compared to a

control group. The ether two categories of IQ used in the study were

111-125 and over 125.

Pincher3 experimented with a self - constructed programmed 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 scores.

berry E. Reed and John L. Hayman, "Report of Research,"
Denver public Schools, Denver, Colorado, Znirlisih 000 Division of
Instructional Services, 1960 -1961, Nimeographed, 1961.

2Vilbur Sabre's, /bur Case dt s of
Fund for the Advanow: of tion, ork:

tructicnt.

se
tions for Grade Five, Doctoral Thesis Obi State city' 1 5.
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solve the problem of individual differences. *mover pupils were oaten'

prised into ability grouPiten'artificiel aim vas introduced which

restricted the average', brightc and slow Child in the amount of instruc-

tion that it was possible for him to receive

Teaching machinesand programmed instruction wars thought to be

possible solutions to the problem of individual differences, but the
.,

problem of providing far interm and intro - individual differences was

still prosent whenever thole mitarials'Were 'used.

Whenever studies pertainiag to individualised instruction took

into account the different ability levels o! children, the results were

somewhat conflicting as to whether the , average, or low ability

child receives the most benefit. Farther research is needed to deter-

mine the benefactor of such instruction. It may well be that Le pupils

are permitted to proceed in accordance with their owl, individual abili-

ties, and if some variety in the type of study materials is provided,

pupils at all abilito levels oaf be expected to profit ens individual-

ised The present problem attiiiie the effects of au Individ

ually Prescribed Instruction project an progress and achievement in arith-

attic of higha'airertiget ittilliiw-Hability children in the intermediata

grades oran arigm` school.



II. in PROBLIN

A. Statement of the Problem

Is there a difference among pupils at different ability

in their progress and achievement under Individually Prescribed Instruc-

tion and how do any such differences compare with those ftund in schools

using more conventional programs of instruction?

B. The Itrpotheses

In order to determine whether or not there,were differences in

the progress of different ability level students in the Individual

Prescribed Instruction program the following data pertaining to the

fourth, fifth, and sixth grades at Canoe llasmentiry School wore wow

piled:

(1) Number of days each student attended school.

(2) Number of skills a student completed or mastered in a
inhool year.

(3) Number of units a student mastered by doing aseigned
tasks in a school year.

(4) Number of units mustered by a pretest score at 83% Or
above i4 a school year.,

(5) Total units.

In order to determine if there were any signifioant differences

among low, iiveraget, sod Milk ability students im each of the three grade
4 A'

levels in their scores on arithmetic achievement to

hypotheses were tested. (In xmining the hypotheses it should be kept

in mind that the kloaf (Whoa students destitute the experimental
- 0



group while each of the other schools provides an independent control

group.)

.1. Thorne is no significant difference among the mean achieve-
mint **Ores in arithmetic computation on the Metropolitan

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

high ability fourth grads *Wont. at kleaf elementary

School under Individually Prescribed Instruction when the

achievement scores from May, 1964 are used as emulates.

2. There is no significant difference among the nun achieve-

rent scores in arithmetic computation on the Metropolitan

Achievement Test given in Nay, 1965 for lor, average, and

high ability fourth grade students-of MacAnnulty ilmmentary

School under tralitional instruction when the achievement

80014111 from Hey, 1964 are used as covariates

3. There is no significant difference among the mean achievew

sent scores iA arithmetic computation on the Metropolitan

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

high ability fourth girtde students of liglibney litlementery

School under traditional instruction whin the achievement

scores m May, 1964 are used as covariates

4. There is:mir significant dint:vine among the Man **blew.*

sent scores arithmetic coomMtation on the Metropolitout

AOhieVement Test given in May, 196,5 tor low, Itintls and

high ability fourth pad* students of Palling Hills Le-

mentary School under traditional instruction when the

14



achievement scores from liky, 1964 are used as comlates.

5. There is no significant difference among the wan achieve-

ment scores in arithmetic problem solving on the Metropoli-

tan Achievement Test given in Mey, 1965 for 104 average,

and high ability fourth grade students of °sunset Blementaty

School under Individually Prescribed Instruction when the

achievement scores *cm Mey, 1964 UV used as covariates

6. There is no significant difference among the mean achieve-

ment scores in arithmetic problem solving on the Metropoli-

tan Achievement Test given in Hey, 1965 for /ow, average,

and high ability fourth grade students of Nricianialty aleis

mentary School under traditional, instruction When the

achievement MOMS from Nan 1964 are used as *Overbites.

7. There is no significant difference among,..1!,he mean achieve-

sent scores in arithmetic problem solving on the Metropoli-

tan AChievelient Test-81*a in fOrAints iiirertge,

and- high' ability fourth grade' studentii Lam-
'SChijOi &Chimps-

Nett scares trite Moys, 1964 Titre" neat -16-

There is 210 significant difference among the moan achieve-

ment scores in arithmetic problem solving on the Metropoli-

tan Mierage,

15
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and high ability fourth grade atudtata of /lolling Bills

ZlesenterY School under traditional instruction when the

achivemeLt scores from May, 1964 fare used as covartates.

9. There is no significant differences among the mean achieve-

ment scores in arithmetic computation on the Metropolitan

Achievement Test given in Nay, 1965 for UN, average, and

high ability fifth grade students of Oddest ItLementary

School under Individually Prescribed Instruction when the

achievement scores from May, 1964 are used as coverlet's.

10. There is no significant difference among the mean achieve-

sent scores in arithmetic computation on the Metropolitan

Achievement Test given in May, 1965 for :Ow, average, and

high ability fifth grads students of Mackanulty itlementary

School under traditional instruction when the achievement

scores teak Ms72 1964 are used as covarintes

U. There is no significant difference among the mein achieve-

sent roomiest in arithmetic computation on the Metropolitan

Achieviaent Test given in Ney, 1965 for law, average, and

high ability fifth grade student!' of Nceibney Illementery

School under traditional inetti031 when the achievement

scares trait lig used as covariates.

22. There is no significant difference wrong the swan achieve-

sent scores in arithmetic computation on the Metropolitan



Achiovemeni Test given in Mey, 1965 far low, average, end

high ability fifth grade students of Bolling Hills Xiamen-

tary School under traditional instruction'when the achieve..

rent scores from Men 1964 are used as coveriates.

13. There is no eignifiment difference among the seen achieve-

ment scores in arithmetic problem solving on the Metropoli.

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

and high ability fifth grade students of Oakleaf Momentary

School under Individually Prescribed Instruction when the

achievement scores from 1W, 1964 are used as coveriates0

14. were .is,. no significant difference among the mean achieve-

ment scores in arithmetic problem solving on the Metropoli-

tan Achievement Test given in Men 1965 for low, average,

and high ability fifth grade students of MicAnnultylMemen

tary School under traditional instruction when the achievew

sent scores from Nay, 1964 are used as coverlet's.

15. There in no.114441,fiennt difference among the mean achlire!.

sent scores in arithmetic problem solving on the NetropOli-

tan Achiel4ment Test gLven in Nay, 1965 for lows average,

and high ability fifth grade students of *Gibney itionentar

&hoot unier" iraditional instruction when the achievsent

scores frau May, 19664 are used as colourless.
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16. were is no significant difference among the mean achieve-

ment scores in arithmetic problem solving on the Nstropoli-

tan Achievement Test given in 14ay, 1965 for low, average,

and high ability fifth grade students of Rolling Hills Mo-

mentary School under traditional instruction when the achieve-

ment scores from Nay, 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 students of deaf Momentary

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-

mant scores in arithmetic computation on the Stanford

Achievement Test given in Nay, 1965 for low, &magi, and

high ability sixth grade students of JkcAnnulty Momentary

School under traditional instruction when the achievement

scores from Nay, 1964 are used as coveriates.

19. There is no significant difference among the mesa achieve -

qat ,r4tkoketic computatioa. oaoa the st,enford.

44.4frosiesit Teo ,gtwon in Say, 1965 for low, average, and

high .abi lity six th grads students of 14cGibgey .Mementary

$cho0 under traditional instruction when the achievemont

ewes from Say, 1964 are 'woad as covariatas.
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20* There is no significant difference among the mean achieve-

ment scores in arithmetic computation on the Stanford

Achievement Test given in Meat', 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.

21. There is no significant difference among thi can achieve-

ment scores in arithmetic problem solving on the Stanford

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

high ability sixth grade students of Oakleaf Elementary

School under Individually Prescribed Instruction when the

achievement scores from Nay 1964 are used as covariatese

22. There is no significant difference among the mean achieve-

ment scores in arithmetic problem solving on the Stanford

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

high ability sixth grade students of Mac Annuity Elementary

School under traditional instruction when the achievement

scores from May, 1964 are used as covariates.

23. There is no significant difference among the mean achieve-

ment scares in arithmetic problem solving on the Stamford

Achievement Test Omen in !Nay, 1965 for low, average, and

high ability sixth grade students of *Gibney Elementary

School under traditional instruction when the azhievement

sclres from May, 1964 are used as covariates.



PRECEDING -PAGE MISSING

III. DESCRIPTION Cl' TES SCHOOL DISTRICT, STUDENTS,

AND 2ffS IPI PROJECT

This chapter deals with a description of the school district,

students in the experimental and control groups, and the Individually

Prescribed Instruction (IPI) Program.

A. Description of the School District and Research
Population

°salad Zlementery School, one of twelve elementary schools in

Baldwin-Whitehall, is the laboratory school experimenting in individual-

ised instruction, operated jointly by = the Learning Research and Develop-

ment Center of the University of Pittsburgh and the BaldwinAhitehall

School District. The Baldwinp-Whitehall School District is approximately

ten miles from the city of Pittsburgh., The school district is comgrised

of Baldwin Borough, Baldwin Township, and Whitehall Borough. The area

is classified as a suburban community with a vast majority of its work-

ing residents commuting to and from the city of Pittsburgh. The community

fray which Otkleaf 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 at Oakleaf (see Table 1). All of these students studied

arithmetic under IPI for the first time during the school year 1964-63.

During the school year; 1963 -64, the students were taught arithmetic in

a conventional classroom setting.



The control, or comparipon groups, consisted of fourth, fifth,

and sixth grade students of MacAnnuly MCGibney, end Rolling Bills

Elementary Sdhools in the Baldwinraitehall School District (see Tables

2, 3, 4, 5). All of these students studied arithmetic in a traditional

or conventional classroom setting prior to and during the 196344 and

1964-65 sdhool ream TheArange and 14 of the different gr6ups

of all the schools are presented in the appendices.

TABLE 1

Number of Students at Each Ability Level in Grades
4, 5, and 6 in (*Idea. School (Experimental Group)

Ability Group 7otubth Grade Fifth Grade
(1 Section) (1 Section)

Low

Average

High

Total

4.

10

9

23

5

6
=Om

21

Sixth Grade
(1 Section)

Total

10

5

7

22

19

25

22
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/ABLE 4

Number of Students at Mach Ability Level in Grades
4, 5, and 6 in $cGibney School (Control Group

Ability Group Fourth Grade Fifth Grade
(2 &potions) (2 ,ftctious

Sixth Grade
(2 Sections) (6 Sections)

Total

24

aneftimi

Low

Average

High

Total

12

12

38

16

10

15

17

15

47

39

47

37

123

Number of StudentaAt.1,00:411;11.;;_,,tr
in in Hi School (Control Group)

Ability Group Fourth Grade Fifth Grade Sixth Grade Total
(2 Sections) (2 Section,' (2 Sections) (6 Sections)

Low 19 5 8 32

Average 7 13 16 36

HiSh_ 6 10 18 34
sip* up

Total 32



B. The Individually Prescribed Instruction Program (IPI)

1. Assumptions underlying the IPI program

The following assumptions were thought of to be guiding prin-

ciples in an individualized instruction program.
1

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

(b) One important 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 practice 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 minimum amount of direct teacher instruction.

(d) In working through a sequence of instructional units,
no pupil abroad be permitted to start %fork on a new
unit until he has acquired a specified minimum degree
of mastery of the material in the nests identified, as
prerequisites to it.

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

1C. 141. Lindvall and John 0. 3olvin, "The Project for Individu-
ally Prescribed Instruction (Ukleaf Project)," University of Pitts -
burgh, Learning Research and Development Center, MdmmograPhed Working

paper), 1965.



(f) Professionally trained teachers are employing them-
selves most productively when they are performing such
tasks as'instructing individual pupils or all groups,
diagnoeing 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 teachers of non-teach-
ing duties.

(g) Lich pupil can SIASUM0 more responsibility for planning
and carrying out his own program of study than is per-
mitted in most clasarooms.

(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 materials in the IPI program

The mathematics curriculum at Waged was developed by first

defining a sequence of behavioral objectives for grades X through six

and borond. The materials used were selected on the basis of them
0

objectives. The statement of the behavioral objective indicated the

desired change in the child Whenever he successfully completed a de-

signated skill.

Specific criteria were used as guidelines in writing the be-

havioral objectives. Lindvalll suggested throe:

(1) The objective should be stated in terms of *2 pupil.

(2) The objective Should he stated in terms of observable
behaviO.

O. Tem
New Yoe:: Harcourt, Brace and Van l , Inc.,

26



(3) The statement of an objective should refer to the behavior
or process and to the specific content to which this is to
be applied.

After the objectives were identified, materials were selected

to teach ,each behavioral objective. 'kWh of the material was self-study

in nature, that is, materials that a pupil could study or work by him-

self with a minimu m. of teacher direction. Worksheets from commercial

arithmetic books and other work pages were used to leach the behavioral

objectives in mathematics. Whenever a gap lois located in the material,

Learning Research and Development Center personnel or the teachers at

Oaklonf would write work pages designed to teach this skill.

Many gaps were also eliminated by specific teacher instruction

within the classroom. Hundreds of commercial pages were placed into

specific units at varying levels of difficulty with the intent of match-

ing work pages with a behavioral objective. There 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 was self-study, it did not mean-

that there was no teacher-pupil interaction. Actually the total plan

called for ems group instruction, large group instruction, and indi-

vidual tutoring by the teacher.

3. The instructional procedures of the IPX program

The amount of time spent on the Individon34 Preeeribedl Instruc-

tion Program (M) involved about forty-five minutes per &Ili each for eath

aa0 read:IMO Ter the remainder of the eeheel 00r- student* mined' in

study sender procedures followed in the other Beldwin-Vhitohell schools.
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An extensive placement tasting program was initiated during the

first month of school. This aided in placing a student where his cap-

abilities made it possible to successfUlly begin the program. It was

essential to the program that the individual differences could be identi-

fied and a prescription of work could be developed for each child. Prom

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 dletarmine the skills for which mastery or

lack of =story was indicated. If he fill below a particular score

(85%) on the pretest he had a prescription written for h is Which decided

how such and what skills had to be assigned. These papa of materials

had been previously identified as to the skill they were to teach and

the behavioral objective they would accomplish. This sight 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 then began working on his prescribed materials, usually

studying by himself. This type of individual study was done at a desk

in a study area seating 80 or 90 pupils. These areas are dissipated as

the intermediate or .primary learning centers. The student went to carts

in which the materials of the cluoriculum were placed and collscte4 worke.

paps to complete his awn prescription. In attendance at the carts was

a teacher aide whose purpose was to help the student find the

quickly and keep a constant inventory of the supgy of materials.
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After fining his prescription the student returned to the inn -

struction*l center and began working. In this center there were two

or throe teachers who provided instructional assistance and three or

four clerks to distribute materials and grade papers. Whoa a student

completed an assisted task he took it to one of the clerks or teachers

who scored it ineediatoly and recorded it on the student's prescription

progress sheet. If he eastorod the material on that work page he moved

on to the next task. If sot, he checked or corrected his work or sought

assistance from one of the teachers.

In this manner most pupils wore able to proCoed through their

study materials with a minimum of help from the teacher. If a teacher

found a pupil who neeesd more help than she could give his in this large

group situation, the pupil was directed to a mall room where another

teacher gave him individual help or would involve his in small group

instruction. The constant recording of the students' scores on material

developed into a progress chart for the student and indicated whether or

not the skill sheets were &elevate. It also enabled a judgment on what

the student should do next. In the skill pages use were identified as

"curriculum embedded" aback tests. Ms student viand these only as

another work page but they helped determine more accurately whether or

not he was ready for a posttest or should continue doing sore work.

After carefully reviewing a student's work, a teacher decided wises it

was time for the posttest in the unit in *Loh the *student was working.

dihat the student had to take a posttest be went to the test

center, got his test, took it, and then returned it to the test cantor.

29



There an *14s scored the t!st sad sweurnowl it to the teacher *long with

*11 of the student's work in the unit* With the help of this lisforon-

ties the teacher decided the next prescription.

4;
±.;

4f XI; l'04. :f
j.

l'`f;

111r.t.



IV. =SCUP= OF INSTRININTS DUD AND DI = 1C

DATA CO ACTION

The measures of achievement used in the study were the arithmetic

stbtests of the Metropolitan Achievoment Test Battery and the Stanford

Achievement Test Battery. The Metropolitan Test was used with the fourth

and fifth grads students and the Stanford was used with the sixth grade

students.1

The two subtests used from the Metropolitan Battery were arith-

metic computation and problem solving. Data on the reliability of the

tests of the Mesentery and Intermediate Batteries of the Metropolitan

Test are presented in Tables 6 and 7. The data consists of split -fit

coefficients computed separately for pupils in each of the several

school systems and standard errors of measurement in raw score terms.

Data on the reliability of the tests in the Intermediate Battery

of the Stanford Achievement Test are presented in lible 8. The table

Ins sixth grade students were given the revised (1963) Stew.
ford Achievement Test in Ney, 1965. The test which they took in May,
1964,_the results of which were used as the coverlet* in this study,
wane the 1953 edition of the Stanford. The two stbtests ill the 1953
edition are arithmetic computation and. arithmetic reasoning* The 1963
edition has three stbtests: arithmetic computation, arithmetic cow-
mita, and arithmetic apaioations. An examination of test items imp
Moat's that the arithmetic reaming sdbtest of the '1953 editioa is
similar to the arithmetic concepts stbtest of the 1963 edition. far
purposes of this study, these two subtests are assumed to be measuring
the same types of abilities and, because of the general nature of the
items involved, are referred to as measuring "arithmetic prOblem,solv-
ing," which is the same name given to the second Metropolitan subtext.

31



presents odd-even, split-half reliability coefficients, Ender-Richardson

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 Errors of
Measurement for Elementary Subtests of

the Metropolitan Achievement Test

Arithmetic
Computation

S. Z. Mean.

91 - .93

Arithmetic
Problem Solving .86 - .91 .88

1.8 - 2.3 1.9

2.2 - 2.7 2.3

TABLE 7

Reliability Coefficients and Standard errors of
Measurement for Interaedistte Subtests of

the Metropolitan Achievement Test

Arithmetic
Computation

Arithmetic
Problen Solving

.82 r..94 .88

Bo 11. Seas.

2.1 - 2.7 2.4

2.2 - 2.5 2.4



TAM 8

Reliability Coefficients and Standard &rare of
Measurement for Tests in Interimediate
Battery of the Stenford Achievement Test

Test Il S.E. Meas.

Arithmetic
Computation .89 87

Arithmetic
Problem Solving .85 .87

5.5

4.3

An analysis of covariance was used to test the significance of

differences among the OM aohievement 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 moors (mean raw score) in May, 1965

and the coverlets was the achievement score (mean raw score) in Nay, 1964.

This type of analysis serves to test the significance of differences in

gains in achievement during the 196443 school year.

In order to make more meaningfal comparisons an analysis of co-

variance was performed on the data of each school within the control

group rather than combining all the scores of the three schools for one

analysis. This meant that Oak leaf and its IPIL was compared separately

to Nue Annuity, Gibney, and Bolling ]ills Mimentani Schools.

33



An analysis of COVAriiiillei was performed on an IN 7090 computer.

me program was the MOW (Biomedical Computer Program). It was de-

signed to complate' the analpis of covariance intbriation for one anairds
of variance varinble With multiple covariates and unequal treatment

group sine. The output included:

1. List of mum numbers, data input, and group designation.

2. Variable means for each treatment group.

3. Bums of product matrices for TOtal, Treatment, and &Tor.

4. The inverse of the covariate matrices for TOtal, Treat-

ment, and MOrar.

Analysis of covariance table with degrees of freedom, sum

of squares, mean sues, and P-ratiosi

Tables of regression coefficient, their standard errors and

computed t-values with and without adjustment for groups.

Tables of adjusted means and their standard errors.



V. MOM WM STOI

The data obtained in studying whether or not pupils of differ-

ent ability levels differ in their progress and achievement under In-

dividually Prescribed Instruction and how any such differences compare

with those found in schools using sore conventional programs of instruc

Um are presented in seven sections:

A. Progress data for different ability students under Indivi

dually Prescribed Instruction.

B. Achievement in arithmetic computation by fourth grads

students in the experimental and control groups.

C. Achievement in arithmetic problem solving by fourth grade

students in the experimental and control groups.

11. Achievement in arithmetic computation by fifth grade

students in the experimental and control groups.

B. Achievement in arithmetic problem solving by fifth grade

students in the experimental and control groups.

Ir. Achievement in arithmetic computation by sixth grade

students in the experimental and control groups.

a. Achievement in arithmetic problem solving by sixth grade

students in the experimental and control groups.

&Oh of the sections, 3 Woul01411 provides the variable mesas

and the adjusted means for the hit, average, and low experimental and

control groups. Mich section also includes an analysis of covariance

35
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summary providing the source of variation, sum of squares, degrees of

freedom, mean square, and the significance or non-significance of I.

A. Progress Dada for Different Ability Students Under
Individually Prescribed Instruction

Ons basic type of data that is meaningfUl in emining the ef-

fectiveness of the VI project with students of different ability levels

is that pertaining to the amount of content covered during the school

year. Are there differences in the rate for mastering arithmetic skills

of different ability level students? Do brighter students master more

emits during a given year than the average or slow students? Do the

slow students show an appreciable amount of content mastered? Data with

respect to such questions is promoted in Table 9.

The table gives mean scores for the fourth, fifth, and sixth

grade average, and law ability groups. The scores 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

skills represents the number of behavioral objectives a student success-

tally mastered by working lesson pages which were designed to teach the

skills. The umber of units involves those which a student maccessfully

mastered by doing the necessary lesson pages for the maw skills within

a unit. As was Treviously mentioned, a unit consisted of many skills.

In some cases a student did not have to work en any lesson pages

in order to master a partioular unit. If the student received a high

pretest score on a unit, the unit was considered mastered and the) student
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was assigned work is another unit. This preveat44 the everlap of teach-

lag sosething previously learaed by the student. Se last category in

WWI 9 (Total ;kits) gives the as of the units actually worked is and

mastered aad units which were mastered by a Mg* pretest score.

Ulla 9

Kean Values for Days Atteadlanoe, *ober of Skills and Vaits Mastered,
sad Number of Obits which were Pretested Oat hub to girth. PIS*,

and Sixth Grade Students ding Vader

Ability Days in aldlls Waits Assessed Total
Group Atteadsace *stared Masts red Ilastered Waits

4th Nigh 181.06 25.33 9.00 6.22 1522

Aver 179.85 20.60 6.90 6.30 13.20

law 179.38 20.73 8.00 4.73 1243

5th Usk 180.1.2 24.00 8.1? 5.83 14.00

Aver 180.90 27.10 9.10 6.10 13.20

Low 180.40 19.60 7.40 3.40 12.80

6th Sigh

Aver

181.71

184.1

33'43

36.8

27.3

9.14

9

8.

7.14

7.4

4.8

16.29

16.40

1350

In observing Table 9 it was expected that the high *bait/ group

is sash wade is *fog sasteer of ambose et to
average plop and that e* Verso mop sop* bon ter mastery

the Us grew. 4 ssers137 sposbiage this tested be be Imo butt sum is-
oonsistosay was revealed,



The fourth grade recorded some inconsistency in skills and

units. The low group had higher mastery mom measures than the average

group. However, in total units the aversge group reported a higher

mastery. Another inconsistency was in units assessed as mastered due

to a high pretest score. The average group score way 6.30 while the

high group was 6.22. However, again in total units the high group rear

ported a higher measure than the average group.

In fifth grade the average group recorded higher values than

the high and, low groups in all categories. No inconsistency is shown

between the high and law groups, with the high group having higher

values. However, the actual differences do not seem to be that large.

Sixth grade shows the average group measure higher than the

high group in skills, units pretested out of, and total units. No in

consistency is reported between the high and low group and 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 said that, in

general, the higher ability students tend to cover more work than the

lower ability students.

Achievement in Arithmetic Computation lburth Grad.
Students in the lixperimental and Control Groups

111

The first hypothesis deals with the mean achievement scares

in arithmetic computation for the fourth grade high

ability students of Oalclonf sasmatery School.

amongst sad low

zoo a> diffronce

38
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in the arithmetic achievement for the throe 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 Achievement 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 studeits at the end of the

school year 1963-64. 26 actual testing tine was in Nty, 1964. The

students had been taught =theistic' in a conventional classroom setting.

The mean values for 1965 were obtained from the same students after the

school year 1964-65. The actual testing time was in May, 1965. During

this school year the students were taught mathematics under the Indivi-

dually Prescribed Instruction program.

The adjusted mean values represent the means in the 1965 test-

ing, adjusted for differences 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

year's experience that took place between the 1964 and 1965 testing.

Table 11 provides =analysis of covariance summary for the

data that are rePrenent40, in Table 10. The 7 value of .498 was not

significant and tha brat 417P0tbnaia wan act rejected, The arithmetic

computation scores for average, and low ability fours grade
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students at Oakleaf do not differ signifioantly. Thin implies that the

!PI program did not differentially affect achievement of 641 three abil-

ity Srosaps in the fOurth grade.

TABLE 10

Nuns for 1964 and 1963 Achievement Scores in Computation
and Adjusted Treatment Nome for iburth ari*

00141111t Students

Treatment Group.

High

Average

33.111

31.000

27.500

Adjusted Neon

32.778

33.100

28.000

31.406

32.258

30.694

USW 11

Summary of Analysis of Covariance Table for Achievement
Scores in Comatatiou,for :Fourth Grade Oodcleaf litudetts
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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 deaf and

its IPI program. Would the different ability groups show differences in

achievement in a conventional classroom setting comparable to that under

the IPI program? Can significant differences be found among high, aver-

age, and low ability students under conventional instruction?

In attempting to answer these questions the scores in arithmetic

computation on the Metropolitan 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

measure in an analysis of covariance. It should be remembered that the

instruction prior to both testing" in all three control schools took

place in a conventional classroom setting.

The variable mealusendt adjusted means in arithmetic computation

for MacAnnulty's fourth grade are given in Table 12.1 The summary of

ths Analysis of covariance for the same data is given, in Table 13 with

the P of 12.186 being significant at the 01 level. The second hypothesis

was rejected. This significance may suggest that the instruction at Mac-

Annuity in the fourth grade operated differentially with certain ability

level students.

lit will be noted that in the case of many of the sets of test
data reported in this chapter, such am those shown in Table 12, the stu-
dents in the control schools show a, greater vim than those at Oakleafs
On the baste of a careful analysis of the ZEE Art -tic" content and the
items on- the standavdined test, the staff of the project feels that
a major,reason for the small increase in *it *cores for students
is that **Ss Students, at certain level', are studying topics that
are not covered. bY the' standardised tests and in this Making gains
in achievement not measured by these instrOmentii,



bars for 1964 fad 1965 Aobioireasat Scores in Calmat Ation
and Adjusted friateent *anis for Fourth Grade

NacAnnalty (Mamas

l'reatomnkt Group 1965
NINERIONNOINIMM

High

Avrai
Low

31.950

28. OM

28.864

Adjusted Mean

Suinary Ana lysis of covariaatoo Tob3,0 for Achievement
Scoria in amputation tor Mirth Gild. Ifacinnulty Students

Treatment

iirrozo

923472

183E06909
0010101M011010111111M

.483.

3'7.896
11111111111141

sipificant at ths .01 Unroll
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Hypotheses three and four are similar to the second hypothesis

with the exception of the school involved. The third hypothesis deals

with data from Gibney School and the fourth with data from Rolling

Hills School. The same questions can be asked here as were asked con-

cerning NicAnnulty llementary School in the second hypothesis. Can

significant differences in the achievement scores in arithmetic compu-

tation be found among high, average, and low ability students under

conventional instruction in NcGibney and Rolling Hills Schools? The

variable means and ad eted means in arithmetic computation for He-

Gibney's fourth grade groupers given in Table 14 and the summary of

the analysis of covariance is presented in Table 15. The P of 4.852

was significant it the .05 level and the third hypothesis was rejected.

The variable means, adjusted means, and analysis of covariance

summary for Rolling Hills fourth grade group are presented in Tables

16 and 17. The r of 1.201 was not significant and the fourth hypethe-

Sis was not rejected.

In summarizing section B, Cakleaf's fourth grads group under

'PI showed no significant differences among high, average, and low

ability students* However, the analysis of data for two of three

schools (NacAnnulty end Hatibney) in the control group did report a

significant difference. The scores used in the above analysis were

those in arithmetic computation. The next section deals with achieve-

ment scores in problem solving for' the same students.
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TABLE 14

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

MeWikey Students

Treatment Group 1964 1965 Adjusted Mean

High

Average

Low

28.583

26.357

22.250

41.500

36.214

37.167

39.992

35.897

39.045

TABLE 15

Summary of Analysis of Covariance Table for Achievement
Scores in Computation for Tourth Grade &Gibney Students

Source of Variation Sum of Squares d f Mean Square

Treatment

Error

Total 546.401

2 60:4663

12650234

4.852

significant at the 605 level



ism 16

Means for 1964 and 1965 Achievement Scores in Computation
and Adjusted Tesatae, t Means for Iburth Grade

Rolling Hills Students

Ihvatment Group
Oillanftwommoor

1964

41011ftur

1965 Adjusted Merin

Nigh

Average

Low

280667

31.'71

24.632

42.833 41.220

43.000 38.726

35.421 37.505

MU 17

Smory of Analysis of Covariance Table for Achievement
Scores in Computation for Fourth Grade Rolling Hills Students

Source of Variation Sun of Squares

Treatment

&Tor

d.f. Moan Square F

58.877 2 29.438 1.201k

686410 28 24.506
OMMINtimssigralffira WIWI*

TotsCl. 745.047 30

not significant

43



C. Achievement in Problem Solving by Fourth Oracle 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

problem solving for the use students. Questions which were asked in

Section B can also be asked hem Hypothesis five states: There is

no significant difference among the mean achievement scores in arith-

metic problem solving on the Metropolitan Achievement Test given in

MAY, 1965 for low, average, and high ability fourth grads students at

Oakleaf under 1PT when the achievement scores from Mey, 1964 are used

as covariates.

The variable means and adjusted means in arithmetic problem

solving for Oakleaf'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

**leaf Students

Treatment Group 1965 Adjusted Mean

High

Average

24.000

21.200

204150

26.111

24.200

20.000

24.317

25.224

21.477



TAXIS 19

Summary of Analysis of Covariance Table for Achievement Scores in
Problem Solving for Fourth Grade Oak leaf Students

Source of Variation Sum of Squares d. f Kean

Treatment

Error

Total

40.156

253.617

2 20.178 1404*

19 0-3.348
11111111110

293.773 21

not significant

Hypotheses six, seven, and eight deal with the question of

whether or not any significant differences in problem solving in the

fourth grade can be found with comparable groups under conventional

instruction. The variable means and adjusted means in arithmetic

problem solving for NiacAnnultes fourth grade group are presented in

Table 20. The summary of the analysis of covariance table is given

in Table 21 with the r of 7.296 being significant at the .01 level.

Hypothesis six was rejected. This significance, like that in arith-

metic computation for MicAnnulty School, may again suggest that the

instruction at MacAnnulty in the fourth grade operated differentially

with certain ability level students.



48

TABU 20

Mears for 1964 and 1965 Achievement Scores in Problem
Solving and Adjusted Treataent Means for Fourth Grade

MIKA Autulty Students

Treatment Group 1965 Adjusted Mean

Hi*

Average

Low

24.900

21.000

18.454

30.000

25.818

19.591

27.881

26.071

21.391

TABLE 21

Summary of Analysis of Covariance Table for Achievement Scores in
Problem Solving for Tourth Grade MacAnnulty Students

Source of Variation Sum of Squares d. f. Mean Square
MO,

Treatment

irror

Total

M 812

1251.834

1624. V46

2 186.406 7.296

49 25.548

51

* significant at the .01 level



The data in problem solving for the other two control schools

(*Gibney and Rolling Mills) are presented in Tables 22-25. loth

schools reported non.significant Vs in the analysis of covariance.

Hypotheses seven and eight were not rejected.

In summarising Section C, Oakleaf's fourth grade group under

IPI again showed no significant difference among high, average, and

low ability students in their achievement in arithmetic problem solving.

The analysis of data for one of the control schools (lincAnnulty) did

indicate a significant difference while the data for the other two

schools (*Gibney and Rolling Hills) did not indicate any significant

difference.

TABLE 22

Means for 1964 and 1965 Achievement Scores in Problem
Solving and Adjusted Treatment Means for fourth Grade

MaGibney Students

Treatment Group 1965 Adjusted Mean

High

Average

22.167

17.929

14.583

30.333

26.33?

22.833

28.259

26512

24.827
41111111111111.111.MMINIMB
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TAUS 25

Summary of Analysis of Covarianc ',mil* for Achlovemont Scores in
Problem Solving for Fourth Grade Wilma Students

Source of Variatima Sum of Squares

Treatment

Error

Total

49.455

0.652

400.067 36

2 24.718

34 10.313

2.397

* not significant

TAMS 24

Means for 1964 and 1965 Achievement Scores in Problem
Solving (and Adjusted Treatment Means for lourth Grade

Rolling Hills Students

High

Average

104W

25.500

21.571

16.895

30.500

28.429

22 790

25.638

26.766

84.937
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TABLE 25

Summary of Analysis of Covariance Table for Achievement Scores in
Problem Solving for Fourth Grade Bolling Hills Students

Source of Variation Sum of Squares

Treatment 15.819

Error 281.819

Total 297.638

d.f. Square r

2 7.909 .786*

28 10.065

30

not significant .

D. Achievement in Arithmetic Computation by Fifth Grade
Students in the Uperimental and Control Groups

Section D deals with the achievement scores in arithmetic com-

putation on the Metropolitan Achievement Test for the fifth grade stu-

dents in the experimental and control groups. The data were analysed

in the same manner as the fourth grad. studenti,ecores. This enabled

the researcher to compare-high, average, -and lowebiliti students with-

in a particular grade and also make a comparison between different grade

levels.

Emothosis nine states: There is no siOsificantdiffirince

among the mean achievement scores in arithmetic computation on the Met-

ropolitan Achievement Test Oven in May, 1905 for low, average, and

htsh ability fifth grade students of **leaf School under IPI when the

achievement scores from 1 ay, 1964 are u sad as coverlet... Th.



and adjusted treatment means for Oakleaf's fifth grade group are pre-

sented in Table 26. The reason for the large differences between the

mean scores in 1964 and 1965 is because the Metropolitanglemiontary

Test 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 students, therefore, were received from two different

batteries whereas the data for the fourth grade students in the experi-

mental and control groups were received from one test battery. The dif-

ferences are more noticeable 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 pr4sented in Table

27. The data for the students:under IPI again 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.

Oak:Loaf Students

Treatment Group 1965 Adjusted Mean

ugh
Average

0.167

40.200

200

19.333

18.600

10.400

17489

12.m

52



TABLE 27

Summary of Analysis of Covariance Table for Achievement
Scores in Computation for rifth Grad, 01144110 Studonte

Source of Variation Suit of Squares d.f. NNW Square

Treatment

Error

Total

not significant

77.417

407.928

485.345

2 38.708

17 23.996
11111111111111111

19

1.613
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Suilisikry of of for for Ac40104ifit
Scores in Compixtritien for rim Grade NicAnnulty StudentS

Source of Variation Sum of Squares

Treatment 141.392

&liar 1454.147

Total 1595.539

Cf.

2 70.696 3.111*

64 22.721

66

significant at the .10 level

The means and adjusted treatment means far *Gibney's fifth

grade group are presented in Table 30. The analysis of covariance

summary is reported in Table 31 with the F of 4.781 being significant

at the .05 level. Hypothesis eleven was rejected.

TAUS 30

Mute for 1964 and 1965 Achievement Scores in Computation
and Adjusted Treatment Heins for Fifth Grade

MaGibney Students



TWA 31

StwarY of Analzsis of Covariance Table for Achievement
Scores in Comsontation for Fifth Grade Mc-Gibney Students

Source of Variation Sum of Squares

Treatment 113.603

Error 403.935

Total 517.538

d.f. Mean Square F

2 56.801 4.781*

34 11.880

36

* significant at the .05 level

The means, adjusted treatment means, and covariance summary

for Rolling gills School are presented in Tables 32 and 33. Again,

Rolling Hills reported no significant difference among its three abil-

ity groups and hypothesis twelve was not rejected.

TABLE 32

Moans for 1964 and 1965 Achievement Scores in Computation
and Adjusted Treatment Means for Fifth Grade

Rolling Hills Students

Iiipri.01.1;0Nei"' IiiimrewWINEmtwrilwilmodelomilimeromirnimprerramir

31.152

30.554

26.254

55

N4,



TOLE 33

Summary of Analysis of Covariance Table for Achievement
Scores in Computation for Fifth Grade polling Hills Students

Source of Variation Sum of Squares

Treatment

Error

Total

83.628

393402

433.630 26

d. f. Mean Square F

2 41.814 2.867*

24 14.583

* not significant

In summarizing; Section 0, Oakleaf's fifth grade students under

IPI did not show any significant difference among its high, average,

and low ability groups in achievement in arithmetic computation. The

analysis of data for two of the control schools (MacAnnulty and McGib-

ney) indicated a significant difference among their ability groups and

the data for the third school (Rolling Hilld) indicated no significant

difference.

Achievement in Arithmetic Problem Solving by Fifth Grade
Students in the EXperimental and Control Groups

Section E pertains to the achievement scores in arithmetic

problem solving on the Metropolitan Achievement Test for the experi-

ental and conbrol groups. Hypotheses thirteen, fourteen, fifteen,

and sixteen correspond to this section.



summary in Table 35 which seems to be supportive evidence that the IPI

program did not differentially affect achievement of the three ability

groups in the fifth grade thesis thirteen was not rejected.

TABU 34

Wane for 1964 and 1965 Achievement Scores in Problem
Solving and Adjusted Treatment Means.,for Fifth Grade

collasst students



average* f School under

Irt. The means and djuated trea nt metro for this syrup are presenlised

in Table 3 ri sigellican .296 is reported in the covariance

tammeary in Table 35 which seems to be supportive evidence that the VT

program did not differentially affect achievement of the three ability

groups in the fifth graded Ilypiithesis thirteen was not rejected.

TABLE 34

Means for 1964 and 1965 Achievement Scores in Problem
Solving and Adjusted Treatment Moans. for Fifth Grade

Mama Students

eatment Group

Average

4.

31.000

30.100

24.600

1

27.333

27.300

18.600

1d3unted.- Won
towswerowanismonompos.

24e 978

26.030

23.966



Summary, of Ana sis of Co
Problom Solvtne

swaresswarsomm.-
omoraromilmomplimmommagor

%tient Scores in
Students

wilepalINNIKIWPONOMMOIMMMANOISIOPPRIM10101111~1110110111010W111111111001101114161011001Plemomimprimproloto.
rttepowitworilimoisimormr.

Source of Variation Sum at` Squares dd. Mean Som are

Treatment

Error

Total
111111001011111010110111111111111110114

11.505

329.888

341.393

2 532

17 19.405

.296*

* not significant

Hypotheses fourteeh, fifteen, and sixteen deal with whether or

not there is a significant difference in the achievement scores in prob-

lem solving for the fifth grade studeAts at NacAnnulty, McGibney, and

Rolling Hills Schools. All three sch,00ls in the control grip reported

non-significant F' s. All three hypotheses were not rejected. The

fifth grade problem solving and sixth 5 computation are the only

categories where al3. schools (a ntal and control) reported non-

significant F's.

The data for MacAnnulty is presented in Tables 36 and 37 with

anryalno of .796. The data for *Ginner: :siwnd Rolling Hills is in

Tables 38-41 with the 14,8141000 lr *1000 at 265 and 495.



39,95z:2

23.47k

2048

.3345.4.

:92:.

26.367

24.916

231)925

Th.13141,

Sumemiry of ell of Contriwe Itible for Achievement Scores
Proh1e* $olv for likitth Grade NacAnnulty Students

111101111101111101111111111111001101111111

Source of Variation, an of Squaree ti MOM Wire

Treatment

trror

Total

64

21.215

270908



High

Average

Low

32.100

28. 006

22.583

33.100

26.623

17.66?

28.441

26.005

22.378

MIA 39

Summary of Analyeio of Covariance Table fó r Achievement Scores
Li Problem Solving for 'fifth Grade *Gibney Stud,ents

Source of Variation Sum of Squareu

Treatment

error

332.14?

832 43

doll* Mean Sqre

66.073 246

23.896

7



Newts for 1964 and 1965 Achievement Scores Problem
11 fii n And A4justed Treatment Means for Fifth Grade

Rolling Rini Students

Treatment Group

High

Average

LoW

1964

30.000

26.923

22.400

193 Adjusted Mean

GIONNINNOMmy voimarmiammffilmmaronolole

TABLE 41

33.500

30.923

24.400

29.954

31.294

30.528

Summary of Analysis of Covariance Table for Achievement Scores
in Problem Solving far Fifth Gracie Rolling Hills Students.

Source of VariatiOn

Treatment

Dm*.

Total

Sum of uares d. Mean Squars

'98494

608.128

41110111MINNINSIOEMIIINISMOOPIIMINNI1011111IONIIIMINNIMMOsE1110100

2 4.867 .3.9.01

24 24.933
wrnw

26

* not significant



In summarizing Section X the analysis of data for *13, schools

in the experimental and control groups indicated nno sipitieant differ-

ence in the achievement scores in problem solving for i -average, and

low ability fifth grade students.

Achievement in Arithmetic Computation by Sixth Grade
Students in the Experimental and Control Groups

Section F deals with the achievement scores in arithmetic com

put,ation, on the Stanford Achievement Test for the sixth grade students

in the experimental and control groups. These students were tested on

the Stanford when they were in the fifth grade. The fifth grade scores

were the covariates in the analysis of covariance with the criterion

scores being the scores received from the same students in the sixth

grade.

Hypothesis seventeen is concerned whether or not there is a

significant difference among the achievement scores in arithmetic com-

putation for high, average, and low ability sixth grade attudemts under

IPI at Oakleaf9 The means and adjusted treatment MOMS, for Oakleaf's

sixth grade group are presented in Table 42. The covariance summary

is presented in Table le; with an F of 1.459 which was not significant.

Hypothesis seventeen. was not rejected.



TAMA 43

1007 Anersio COvollanoo Tabu for- Achirreseat SOOlt
to on fOr, Sixth Gracto oat Stadonto

mot icant

38649

449.231

31.321 1459*

21.472
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An IlMiti01104 011114211149 the safaris for all schools in Section

Indio* nattosifgai .P. 14#4,,t494,,114410.1,1",

twenty are coácrnWi or not a ejiift t difference ex-

toted mmong$4iffermat :-stadents rist, their .&c2ivasàt iA ,00mpuoi.,

lath* in 'fte-',Oniatrol schools. AU three Ityiithesea Were 'not rejected.

The data for MacAnnulty's sixth grade group are presented in

Tables 44 and 45. An 7 value of .026 was reported which was the lowest

nou-significenV7 recorded by my school group.

TABU 44

Means for 1964 and 1965 Achievement Scores in Computation
and Adjusted Treatment, Means for Sixth Cirade

NacAnnulty Students

Treatment Group 1965 Adjusted Mean

Ugh

Average

Low

29.348 27.261 25.101

25.294 23.412 24.838

24.6% 23.308 . 2.266

Tge ge, :e



TAM 45

Smeary oft Analosia of Covarinnec Table for Achieveseent Score*
in 0Alpatmtion for Sixth Grade Ma to atwisata

Source of Variation Sum of Squares a. f. Mean,Squere

Treatment

Rebror

Total
41111110,111111=11111110111111NW

.425

1330.100

1331.525

.712

49 27.145

51

* not significant

The data for &Gibney are presented in Tables 46 and 47 with

a recorded F of 1.182. Rolling Rills' sixth grade data are presented

in Tables 48 and 49 with a non-significant F of .371.

TABU 46

NOWA for 1964 and 1965 Achievement Scores in Computation
andy4 Adjusted Treatment Means for S.I.xth Grade

*Gibney Students



MU 47

Summary of Analysis of Covariance Table for Achievement Scores
in Computation for Sixth Grade Mc Gibney Students

Source of Variation Sin of Soares ea*: &Nara

Treatment

arror

Total

50.904

926.243

977.147

2 25.452

43 21.540

45

1.182*

* not significant

TAME 48

Means for 1964 and 3965 Achievement Scores in Computation
and Adjusted Treatment Means for Sixth Grade

Bills Students

Treatment Group 1965. Adjusted Mean

Eigh

Averse

law

31.000

24.375

3.8.625

31.611

28.250

24.000

29.234

29.099

27.649.
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TAMS 49

Summery of Analysis of Covariance leble for Achievement Scores
in Computation for Sixth Grade Rolling Hills Students

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

Treatment

Irror

Total

9.461

484.050

493.511

4.730

38 126738

40

.371

* not significant

G. Achievement in Arithmetic Problem Solving by Sixtt Grade
Students in the ftperimental and Control Groups

Section 0 deals with the alcoves in arithmetic problem solving

on the Staiford Achievement Teat for $i3Cth ,g de amts in Um) exi
perimental and control groups. Ilypothosis twontyNone is concerned with

whether or not there is a significant difference in the problem solving

scores among different ability students at &admit under Wit. The

mauls and adjusted treatment moans are giver/Lin Table 50. The covariance

setimary is presented in 141..51 with a nonilaignificant 7 of .839.

pothesis twentyione was not rejected.
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TIU3Z11 30

Means for 1964 and 1963 Achievement Scores in Problem Solving
and Adjusted Treatment Means for Sixth Grade

Oak leaf Students

Treatment Group

Ugh

Ammo

Low

35.000

36.400

26.90

23.000

21.000 n.994,

16.?00 19.688

20.878

110msima.zematIgNwNwptiOsitifts=mMIIIN

It

TABLE 51

Suniary of Anallysis of Co'variance Zible for Achievement 'Scores
IA Problem ,Solving fà SiXth Chide 014illif Students'

Treatment

rror,

Iota

,24.11/2 ',324.036 .839*

2381332 18 14.364

not. iiislificeint
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The last three hypotheses (twenty-twos, twentrthree 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 NIcAnnulty

School are given in Tables 52 and 53. The 7 of 4.482 was significant

at the .05 level. Hypothisis'twenty-two was rejected.

Means for 1964 and 1965 Achievement Scores in Problem Solving.
and Adjusted Treatment ANL= for Sixth Grade

Mmc nuity Students

Treatment Group

Average

35435.

32.118

27.C/7

1965

24.826

19.647

17.231

Adjusted Mean

23.269

19.749

19.833

TABLE 53

Summary of Analysis of. Covariance Table for Achievement Scores
in Problem) Solving for Sixth Grade ifacAnnalty Students

SWIM 111111111111I

Source of Variation Simi of Squares dirf. Kean 7

Treatment

Error

Total

significant at the .05 level

2130.785

714.865

845 630

65.392 4.482*

49 14.09

31
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The analysis of data for the other two schools, Mc Gibnirs and

Rolling Rills, reported notossighificant r values. The data for *Gib-

ney are presented in Tiribles 54 and 55 with an 7 of .756. Selling Hills'

data are given in Tables 56 and with an I value of LAS. Hypotheses

twenty-three and twenty-four were not rejected. A ammary of the

values for all schools for arithmetic computation and problem solving

is presented in Tables 58 and 39.

Means for 1964 and 1965 Achievement Scores in Problem Solving
'Ind Adjusted Treatment Means for Sixth Grade

NcGibney Spidapts

====
Trenton: Group 1964

4

1963 Adjusted Kean

Hit*

Average

Iw

33.66? 24.400 _ 21.323

30.412 20.824 19.893

22733_ ,
1.7 19.398
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TAMS 55

SWIM of MA 174* of Covariance Table for Achievement Scores
in Problem Solving for Sixth Grade Nc Gibney Students

Source of Varia

Treatment

Error

Total

* not s ficant

ofL Squares

18.668

5304-878

549.546

vosserirrolommorselswirmoM younmiwrimmorirrisso

2 9.334

43 12.346

45

TABU 56

Means for 1964 and 1965 Achievement Scores in Problem Solving
and Adjusted Treatmant ,Neans, far Sixth Grade

Itolling Hills Students

fret * t (Imp 1964 1965 Adjusted Kean
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TABLE 57

Sunanary of Ana 4sis of Covariance Taible for Achievement Scores
in Problem Solving for Sixth Grade Rolling Hills Students

Somme of Variation Sun of Squares d. f. Mean Square 7

Error

Total

22. no

293.555

316.325

38
Maw

11.385

7.725

1.470

* not significant

In summarising Section 0, the data for the sixth grade students

wider WI at Oidcleaf indicated no significant difference in problem

solving scores among high, enrage, and low ability students. The data

for one of the control schools (incAnintity) indicated a significant dif-

ference while that for *Gibney and Bolling Hills recorded non-signifi-

cant F values.

In namary, the progress data of the different ability groups

under IPI indicated that the higher ability students tended to do more

work than the lower ability students. Even though acs inconsistencies

were reported, the monerical differences in these cases ware very mall

and of little significance. In regard to whether or not the VI pro-

gram operated differentially on different ability groups, so significant

differences were reported mum high, average, and low ability fourth,

fifth, and sPith grade studentes arithmetia computation or problem

solving scores whenever 'diet: pretest perfornance was taken into con-

sideration.
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!MC 58

F-Values in Arithmetic Computation for the
itxperimental and Control Schools

School Fourth Grade Fifth Grads Sixth Grade

Omacleaf

tfacAnnulty

*Gibney

Rolling Rills

**

ilimmosammimminar

1.613

3.11 ***

4.781**

2.867

.026

1.182

.371

significant at the .01 level
significant at the .05 level

*** significant at the .10 level

TAB= 59

roiralues Aritivietic Problem Solving for time
Illxperimental and Control Schools

School Fourth Gradc Fifth Grade

Canoe

ilacAnnulty

No Gibmey

Railing Kills

* siimiticamt at the 01 lova
signiticeat at the .05
significant at the .10 level

1.504

7.296*

2.37,

4166

.296

.796

2.765

.195

.839

4.482**

.756

1.474
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VI FINDINGS, CONCLUSIONS, AND IRSCONNENDATIONS FOR

FURTH= Rrissava

The study proposed to answer the following question: Is taker*

a difference among pupils at different ability levels in their ;regress

and achievement; under Individually Preiocrilftd Instruction and how do

any such differences compuv to those found in schools :tem more con-

vontianal programs of instruction?

A. rindings

1. Progress Data for Pap is at Different Ability Levels Under

Premaribed Instruction.

In general, the higher ability groups tended to do acre work

than the lower ability gawps* Although there was son inconsistency

within each grade, the numerical difftwences were not Urge enough to

be of any practioal significance* The most fretvant inconsistency was

that of the average g4/ottp scoring better than the high group* However,

the siva ,of such differences was mop mall*

The progress data indicated that the higher ability students

mastered more arithmetic sidlls, ant units than the UAW ability tlaw

a ts.. It head s. *It th: littcs0 VOSS net diseriainat. against

pupils at_,,amy level 01 Aptitude ant < that each Of the ability group:0c

would thew definite ;regress in arithmetic* The data seemed to support
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this along with showing that the more able students did cover more ma-

terial during the course of the school year*

2. Achievement in Arithmetic Computation by !Fourth Grade Stu-

dents in the Zzperimental and Control Groups.

There was no significant difference amomghigh, averages and low

ability fourth grade Oakleaf students in arithmetic computation scores

whenever the pretest performance was taken into account* This is suppor-

tive evidence that the Individually Prescribed Instruction !Program at

Oakleaf Iiimentary School did not operate differentially for any ability

group in the fourth grade.

A significant difference in the computation scores was reported

in tiro of the control schools. The data for both Mx Annuity and Se Gibney

/Momentary Sr.hools indicated significant differences in achievement for

different ability students. The anclysis of data for the third control

school, Bolling 111,14n , indicated no significant differences in the scores

of its three ability groups.

3. Achievement Scores in Arithmetic Problem Solving by Fourth

Grade Students in the Zxperimental and Control Groups.

There was no significant difference among high, average, and

low ability fourth grade Oakleaf students in the arithmetic problem

solving, scores whenever the pretest performance was taken into account.

Zda is farther supportive evidence that the 'PI ~es did not dif*

ferentially affect sohievement of the three ability groom in the fourth

grade.

The data for one of the control schools, NacAnnulty, indicated

a significant difference in the problem soli 44 soaves of the different



ability fourth grade students, but the t values which were reported for

*Gibney and Rolling Rills Schools indicated no significant difference.

if. Achievement in Arithmetic Computation by Fifth Grade Stu-

dents in the itcperimental and Control Groups.

There was no significant difference among high, average, and

low ability fifth grade Oakleaf students in the arithmetic computation

scores whenever the pretest performance was taken into account. These

findings correspond to those found in the fourth grads.

Once again the analysis of data for two of the control schools,

Mac Annuity and *Gibney, did indicate significant differences in the

computation scores of their students under conventional instruction,

and the data for Rolling Rills indicated no significant difference in

the scores for their fifth grade students.

5. Achievement in Arithmetic Problem Solving by Fifth Grade

Students in the Experimental and Control Groups.

There was no significant difference among high, average, and

low ability fifth grade Oak leaf students in arithmetic problem solving

scores whenever the pretest performance was taken into accounts This

again corresponds to the iindings reported for the fourth grads students

at Oak leaf. This 'evidence suggests that when achievement is measured

by a standardised teat the 'PI program has, a similar isipact on the three

ability levels: high, average, .and.'100.

The data :kir *LW Of the three control schoolti also indiCated

no sianiticant difference in the problem solving scores of their ability

groups.



6. Auhievement in Arithmetic Computation by Sixth Grade Stu-

dents in the Experimental and Control Groups.

There was no significant difference among high, average, and

low ability sixth grade Oakleuf students in arithmetic computation

scores whenever the pretest performance was taken into account. This

result is comparable to that found for the fourth and fifth grades at

Cakleaf.

The data for each of the three control schools, MacAnnulty,

t4cGibney, and Rolling Hills, ineicated no significant. differences. All

schools, experimental and control, indicated no significant differences

among the fifth grade ability groups using problem solving scores and

among the sixth grade ability groups using computation scores.

7. Achievement in Arithmetic Problem Solving by Sixth Grade

Students in the Experimental and Control Groups.

There was no significant difference among high, average, and

low ability sixth grade Cekleaf students in the arithmetic problem solv-

ing scores whenever the pretest performance was taken into account. All

three grades under IPI thus reported no significant difference among

their ability groups whenever computation or problem solving scores were

used in the analysis.

The data for Mhannalty indicated a significant difference in

the problea so scores for its +sixth grads students but the data

for McGibney and Rolling Rills reported F values which were not signi-

ficant.
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B. Conclusions

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 Baldwin-Whitehall School District.

The conclusions of the study are delimited to this area.

The results of progress data for different ability students

under IPI indicated, in geerall that higher ability students mastered

ore skills and units than did the lower ability 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 among high, average,

and low ability students in arithmetic domputatiou or problem solving

scores whenever the pretest performance was taken into account.

A possible answer to the contradiction may be that standardized

tests measure content which is appropriate for a particular grade level

but inappropriate for measuring achievement in the IPT program. For

example, the elementary battery which is given to third and fourth grade

students measures content material suitable for the third and fourth

grade. In the IPI program, however, a fourth grade student is not lim-

ited to performing arithmetic tasks only on the fourth grade level. A

new student entering the 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 may be allowed to work

in second, third, foutth, arta, and even sixth grade arithmetic skills.



Also a sixth grade student soky be working with fourth grads skills in

fractions during one week and fifth grade skills in addition the fol-
iating week. Once mastery is indicated, the student is then permitted

to do work at a higher level. The only limitation placid upon the stu-

dent in how fast he can proceed within the VI program is his' ability

to learn. It seems very possible that under IPI the studentit are gain-

ing mastery of skills that fall outside the range of those covered by

the given standardised test. That is, some may bk., 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 oily 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, liaconulty

and 11413ibney, vily have operated differentially in some instances on the

different ability groups. That is, in these schools the standardised

test -results did show that there was at difference in the Oita 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 one giVai

The third control mocha:a, had result a Similar

t o t h o s e of Oalaeaf: 2n either, t h e fourth,' f i f t h, o r siith grads and

with cosy station or taosblem-sOlvi* Soideest, Vaal Wairmo',gliamf

differtnOe reported sabot high, sitettp,-and lot ability-atudents'
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C. Recommendations for surther Research

1. The progress data of students under Individually Prescribed

Instruction should be Another analysed with respect to specific,*ills

and units mastered by each ability group. It would be interesting to

find out, for example, whether or not low ability students have as such

difficulty as average ability students with subtraction of too -digit

nuskrise This might be done by analysing particular problems missed on

work paps, the number of work pages completed, or the number of days

or hours spent in mastering a specific skill or unit. This type of

analysis should be usseal in determining what specific content is most

difficult for pupils at various ability levels.

2. Although no sipificant differences in progress were re-

ported in tba schievemont scores of high, average. and low ability

students under VI in either arithmetic cosy tatiOn or PrOblal, SIOWLOge

it is recognised that ,the scores used in the analysis of covariance

treatment were scores from a standardised teat. finch a test provides

evidence of a student's relative proficiency with material appropriate

for a given school level. It yields nornative data and does not pro-

vide a basis for determining bow much each student has mastered in terms

of level achieved. It would seem to be worthwhile to conduct a study

similar to this one using a test which is more sensitive to an individ-

ual's progress in arithmetic which may involve several grades or levels
of work.

3. The achievement scores used in this study came from fourth,

fifth, and sixth grade students. Perhaps it would be important to see



the results of a study which includes stuttnts to other pad* 10,40111*

It amty be that the lover or higher levels in the math continuum are

dittoed in a manner that favors a particular ability group.

4. As stated previously. the results of this study gave 'vim

dew; that the MI program did not operate differentially among

average, and low ability students. The two measures of evaluation in

arithmetic were computation and problem' solvins. Since the IPI program

also involves instruction in reading and science, it would seem bonito

ficial to analyse the results in comparable studies in these areas.

5. In addition to achievement 11110110allas, I comparison of self-

initiated activities, personality variables, and toacherbpupil inter-

action for different ability groups mig,st be investigated. It would

seem important to find out in the IPI programs for 03CaliPlii whether or

not the high, average, or low ability student shows aor eafftimitiative

in arithmetic activities or which of the different ability groups re-

port sore interaction with the teacher.
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