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Minneapolis Public Schools

IPI Mathenatics Project Evaluation
Hall School
1969-1970

Summary

An Individually Prescribed Irnstruction (IPI) project
in mathematics was initiated at 4Hall Elementary School in
Minneapolis, September 1969. The project {s to run for a
three year trial period under Title I, ESEA ifunding. Hall See p.

School i{s in & low income area of the city and nearly all 7
children in the project were considered educationally dis-
advantaged,

First year evaluaticn results show that students in
the IPI program made gains in mathematics equal to gains
made by average students throughout the U.S. When compared
with students who were also below average in mathematics See pp.
achievement, the Hall School students made better than 43-46
uxpected gains. IPI students also made greater gains in
mathematics than did students in three comparable Title I
schnols which were not on the IPI program.

It was estimated that from 15 to 30% of the standard{zed
test {tems were not related to the IPI curriculum and that See pp.
as much as 75% of the IPI curriculum was not measured by 38-43
these standardized tests.

Reactions of teachers and teacher afdes to the IPI
project were generally favorable. Student preferences for
mathematics rose. In grades 2 and 3, math was preferred See pp.
over all other subjects including gym and art, two subjects 47-54
which initially had higher preferences.

A number of recommendations for improving the project See pp.
are offered. 55-56
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About this report.........ccuuu

This evaluation was conducted by the Research Division
of the Minneapolis Public Schools with the cooperaticn of
the Hall School Staff. The report follows the procedures

and format described in Preparing Evaluation Reports, A

Guide for Authors, U. S, Department of Health, Education and
Welfare, OE-10065. Readers who are familiar with the Research
Division Evaluation Reports may wish to skip the first section
describing the City of Minneapolis and the Minneapolis Public
Schools since this description is standard for all Evaluation
Reports.

Mrs. Diana Hestwood conducted the evaluation under the
general supervision of Dr., R. W. Faunce, Assistant Director
fo. Research. M- William Scott, Hall School IPI foordinator,
was responsible for field testing and made valuable suggestions
for improving the evalustion. Mr. John D, Manville, Principsal
of Hall School, and other staff members from the school were
most cooperative.

Mr. Lary Johnson and Mrs. Rebecca Howard, from the Minneapolis
Public School's Office of Research, Development and Federal Pro-
grams, assi{sted i{n the statistical analysis and writing of the

report.

ERIC
o o e vil ﬁ?



Chapter 1. Background

The City of Minneapolis

The program described in this report was conducted in the Minneapolis
Public Schools., Minneapolis is a city of 432,000 people1 located on the
Mississippi River in the southeastern part of Minnesota, With its some-
what amaller twin city, St. Paul, it is the center of a seven county
metropolitan arca of over 1,865,000, the largest population center be-
tween Chicago and the Pacific Ccast. As such {t serves as the funneling
point for the entire Upper Midwest region of the country.

The city, and its surrounding area, has long been noted for the high
quality of jits labor force., Typically, the unemployment rate in Minneapolis
is lower than in other major cities, possibly due to the variety and
density of indistry in the city as well as to the high level capability
of its work force The unemployment rate in May of 1970 was 3.,2%,
compared with a 5,5% national rate for the same month., As the economic
center of a prosperous region, rich in such-natural resources as forests,
minerals, water power and productive agricultural land, Minneapolis attracts
commerce and workers from throughout the Upper Midwest Reginn. Many re-
sidents are drawn from the neighboring states of Iowa, Wisconsin, Ne-
braska and the Dakotas as well as from the farming areas and the Iron
Range region of outstate Minnesota.

More tiianeapolitans work in clerical and sales jobs than in any
other occunation, Reflecting its position as a rajor wholesale-retail
center and a center for banking, finance and insurance, three out of ten
residents work i{n clerical and sales occupations. Almost as many (27%)
are employed as craftsmen, foremen and operatives, end one out of five
members of the work force are professionals, technicians, managers, and

— —————— e e
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officials, Fewer than one out of five (17%) workers are employed in
laboring and service occupations.

Minneapolis city government is the council-dominated type. Its
mayor, elected for a 2 year term, has limited powers. 1Its elected city
council operates by cuommittee, and engages in administrative as well as
legislative action.

Minneapolis is not a crowded city. While increcsing industrial
development has occupied more and more land, population has declined
steadily from a peak of 522,000 in 1950. The city limits have not been
changed since i927. Most homes are sturdy, single family dwellings
built to withstand severe winters., Row homes are practically non-~
existant, even in low income areas. In 1960, 53% of the housing in
Minneepolis was owner-occupied,

Most Minneapolitans are native born Americans, but about 35,000
(7%) are foreign born. Swedes, Norwegians, Germans, and Cinadians
comprise most ¢f the foreign born population.

Few non-white citizens live in Minneapolis, although their numbe:s
appear to be increasing. In 1960, only 3 percent of the population was
non-vhite, but it is expected that the 1970 census will reveal that this
figure has doubled. About 80% of the non-whites are Black Americans,
with most of the remaining non-white population being Indian American,
typlcally Cnippewa or Sioux. Oniy a small number of residents from Spanish-
speakirg or Oriental origins liv: in the city. 1In general, the non-white
families are larger than white families. In 1960, non-white residents
made up 3.2% of the city's population, but accounted for 7 8% of the child-
ren in the city's elementary schools.

Minneapolis has not yet reached the stage of many other large cities
in terms of the level of social problems. It has been relatively un-

touched by racial disorders or by student unrest. Crime rates are below



national averages. lMounting concern over law and order, however, is
evidenced by the recent election of Mayor Charles Stenvig, a former
police detective.

One's iirst impression is that Minneapolis doesn't really have
serious problems of blight and decay. But the signs of trouble are
evident to one who looks beyond the parks and lakes and tree-lined
streets, As with many other large cities, the problems are focused in
the core city and are related to increasing concentrations there of the
pour, many of them non-whites, and the elderly. For example, 9 out of
10 Black Americans in Minneapolis live in just one-tenth of the city's
area. While Minneapolis contains 13% of the state's population, {t
supports 28% of the state's AFDC families.

There has been a steady migration to the city by Indian Americans
from the reservations and poor whites from the small towns and rural
areas of i{innesota. They come to the "p.omised land'" of Minneapolis
looking for a job and a better way of life. Some make {t, many do
not. In 1957, the city supported 1 out of 10 of the state's Indian
Americans who were on relief; in 1969 the city supported 3 out of 10.
The Indian American population is generally confined to the same small
geographic areas as the Black Americans. Estimates of their -inemploy-
ment rate vary, but range as high as 60%. These same areas of the city
have the lowest median incomes in the city, and the highesl concentrations
of dilapidated housing, welfare cases, and juvenile delinquency.

The elderly are also concentrated in the central city. In 1960,
Minreapolis had the greatest percentage (13%) of persons over age 65
among the 30 largest cities In the country. The elderly, like the 18-24

year old young adults, live near the central city because of the avall-

Q ability of less expensive housing in multiple-unit dwellinge. Younger
WJ:EEE ]1)



families have continued to migrate towaid the outer edges of the city
and surrounding suburban areas.

These few facts aboqt Minneapolis have bezn presented to help
give you some feeling for the locality in which this program took place.
Possibly these names can add additinnal life to the description:
Honeywell, Billy Graham, Minnesota Vikings, Guthrie Theatre, Betty Crocker
(General Mills), Minnesota Twins, Pillsbury, University of Minnesota,
Minnehaha Falls, Minnesota Symphony, and Hubert Humphrey. These are

representative of Minneapolis, the City of Lakes,

The Minneapolis Schools

About 77,000 children go to school in Minneapolis. Most of them,
about 68,000, attend one of the city's 97 public schools; 9,000 attend
parochial or private schools.,

Tt.e Minneapolis Public Schools, headed by Dr. John B. Davis, Jr.,
who became Superintendent in 1967, consist of 68 elementary schools
(kindergarten=6th grade), 14 junior high schools (grades 7-9), 9 high
schools (grades 10-12), é junior-senior high schools, and &4 special
schools. Over 3,600 certificated per;onnel are employed. Control of
the public school system ultimately rests with the seven member School
Board. These non-salaried officials are elected by popular vote for
staggered six year terms. The Superintendent serves as the Boszrd's
executive officer and professional adviser, and is selected by the Board.

The system's current operating budget for 1970 is approximately
$62,500,000, up from $564,100,000 in 1969 and $48,800,000 in 1968. Per
pupil costs were $587,00 in 1569, up from $481.00 in 1968. The range

of per pupil costs in the state for 1969 was from $321,00 - $942.00,
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The median expenditure for school districts in the seven-county metro-
politan area was $564.00.2 Close to 40¢ of each local property tax
dollar goes for school district levies, The School Board {s a separate

governmental agency which levies {ts own taxes and sells {its own bonds.

Minneapolis also receives federal funds through the Elementary and
Secondary Educatfon Act. For the 1968-1969 school year, these funds
amounted to approximately $4.3 million dollars,

One of the Superintendent's goals has been to achieve greater
comuunication among the system's schools through decentralization. Con-
sequently, two "pyramids'" or groups of geographically related schools
have been formed. First to be formed, in 1967, was the North Pyramid,
consisting of North High School and the elementary and junior highs which
feed into it. In a similar manner, the South-Central Pyramid was ¢-rmed,
in 1969, around South and Ceatral High Schorls. There is a director for
each pyramid, as well as advisory groups of principals, teachers, axd
parents. The goals of the pyramid structure are to effect greater com-
munication among schools and betwecn schools and the community, to de-
velop collaborative and cooperative programs, and to share particular
facilities and competencies of teachers.

In 1969 there were 20 elementary schools, 5 junfor highs, 3 senior
highé, and 12 parochial schools serving children in areas eligible for
programs funded under Title T of the Elementary and Secondary Education
Act (ESEA). The federal criteris for selecting these schools are based

on economic factors, in particular the number of families receiving AFDC

Per pupil cost is the adjusted maintenance cost from state and local
funds and old federal programs, exclusive of transportation, per pupil
unit in average daily attendance for the 1968-69 school year. Sourc¢a
of these figures {s Minnesota Education Association Circular 6970-C2,
Basic Financial Data of Minnesota Public School Districts, February, 1970.
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and/or having incomes under $2,000. Approximately 22,000 children attend
these schqols. 0f that number, one-third are defined by the State Depart-
ment of Educatfon as educationally disadvantaged, i.e. one or more grade
levels behind In basic skills such as reading and arithmetic. Federal
programs are concentrated on the educationally disadvantaged group.

Based on sight counts, the propor on of Black American pupils for
136%-70 was 8.1%. Five years ago the proportion was 5.4%., Indian Amer-
ican children currently comprise 2.7% of the school population, approx-
imately double the pr : 'rtion of 5 years ago. The proportion of minority
children in the various elementary schools generally reflects the pre-
vailing housing pattern found In each school area. Although some non-
white pupils are enrolled in every elementary school, non-white pupils
are concentrated in two relatively small areas of the city. Of the 68
elementary schools, 10 have more than 30% non-white enrollment and 4 of
these have over 50%. There are no all-black schools nor all-white schools.
Thirty-nine elementary schools have non-white enrollments of lesa than 5%.

The proportion of school age children Iin AFDC homes has Increased
from approximately 12% in 1962 to 17% {n 1969. In 10 elementary schools,
30% or more of the pupils are from homes participating fn AFDC programs.

Turnover rate {s the percent of students that come in new to the
school or leave the schnol at some time during the school year (using
the September enrollment as a base figure}. While the average turnover
rate for the city in 1968-1969 was about 60%, this figure varied widely
accuording to location. Target area schools generally experienced a much
higher turnover rate; five of these schools had rates of 100% or greater.

Eleven Minneapolis schools had turmover rates of 45% or less.
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The Project School and Its Neighbtorhood

The project described in thus report was initiated in September, 1969,
in Elizabeth Hall School, one of the eight elementary schools fa the North
Pvramid. Hall Ls also locuted in one of the two "target' areas in the city.
This target area has a substantial number of economic problems--far more
than the city as a whole,

Data from the 1960 census, the Crime Prevention Bureau, and the
Welfare Board, show that unemployment, divsrce, delinquency, and neglect
cases in this district are well above the city aver:ige; median school
years completed is well below the city average. Soxx 703% of the housing
is renter occupied. Nearly 40% of the housing was unsound in 1960, and
a visual inspection of the ar~-. shows that the housing has continued to
deteriorate over the past ;0 yeuvs.

Hall School, built in 196( at 1601 Aldrich Avenue North, includes
kindergarten and grades 1-6; there are two classes at each grade level,
with the exception of first grade, which has three classes. Total en-
enrollment for 1969-70 was 402 children. The principal is John D. Manville.

Figures Ffor 1969-70 indicate a high proportion of Black and Indian
chiidren (30%), a high turnover rate (111%), and a high proportion of
children in AFDC families (50%). Many of the children suffer from medical
and dental problems. High teacher turnover has also been of concern. Of
the 15 regular teachers e ployed at Hall this year, 7 had taught two years
or less. Theg community is not a cchesive one, and there 1s little parent
participation in school programs. Presently there is no organized PTA group.

Many indiwvidual and group efforts are being made to try to improve the
home and school situation of the Rall School children. These efforts in-
clude school sponsored programs 3uch as a hot lunch program {(which most

Minneapolis schools do not have), teacher aides, a youth tutoring youth

14



program, reserve teacher training, and a special reading program. Pri-
vate groups operating in the school include Project Motivation (individual
tutoring by university students through the sponsorship of the YMCA),the
Big Brother and Sister programs, and WISE- Women in Service to Education

(individual tutoring by women volunteers).

The Project and Its History

The IPI math project was introduced at Hall School in the fall of
1969. IPI stand for Individually Prescribed Instruction. It is an
instructional system based on the premise that each child progresses at
his own rate. Development of the IPI system was begun by the Learning
Research and Development Center at the University of Pittsburgh in 1963,
The Center's activities were funded by the U.S. Orfice of Education.
Oakleaf Elementary School, located in a suburhan dfistrict of Pittsburgh,
was selected as the first experimental school and in 1965 the IPI math-
ematics and reading materials were introduced there in grades 1-6, In
1968, spelling, handwriting, and science materials were ready for use
at Oakleaf. Presently, social studies materials are being developed,
and there are plans to extend the curriculum into grades 7-12. Since
1966, Research for Better Schools, Inc. (RBS), a Regional Educational
Laboratory supported by federal funds and located in Philadelphia, has
been responsible for the dissemination of the IPI program to interested
schools throughout the country. Presently over 175 schools are using
various IPI materials.

The majority of research concerning the effectiveness of the IPI
system has dealt with mathematics. In the area of pupil achievement {1t
has bten found that: IPI pupils do as well as non-IPI pupils on standard
achievement tests; standard achievement tests do not adequately measure

)
E i(:‘ the IPI program since many of the IPI skills are not tested (it is claimed
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that less than 30% of the skills are tested); on IPI placement tests the
IPI students score significantly higher statistically than non-IPI

students; girls achieve at 2 higher r.te than boys in IPI schools.

Needs Assessment

Staff members of the Research, Development, and Federal Programs
Office of the Minneapolis Public Schools became acquainted with the TPI
system, and heard encourzging reports of its accomplishments. Visits
to one of the experimental schools, Downey School, in Harrisburg, Pa.,
in 1968 provoked further interest. Of particular Interest were the
changes in children's behavior and the positive learning climate of the
classrooms which seemed to result from the IPI system. It was felt that
even 1f research failed to show greater gzains on standardized test scores,
these other changes would be highly desirable, particularly in target
area schools. Contact was made with Retearch for Better Schools, Inc.,
the IPI disseminating agency.

It was found that Title I federal funds (under ESEA) could be made
available for a trial of IPI materials in a Minneapolis school. The first
criterion, therefore, in selecting a trial school was that it be in a
target area. Hall School met this requirement; {n addition ;t contained
many children achieving well below expected levels in math, a;\indicarad
by scores on standardized tests. (RBS requires that math be the €irst
subject in which a school uses IPI materfals). Because Hall School had
a relatively small enrollment, the cost of a trial of IPI math materials
would not e prohibitive. Also, an extra room was available i{n the building
to serve as a center for materials storage, teacher planning, etc. The
principal of Hall visited Downey School, and he and his staff agreed to

take the training necessary to {mplement the program.
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Chapter 2, The Project

Projeét Objectives

The purpose of the Individually Prescribed Instruction (IPI) wath
project at Hall School was to increase the basic mathematics skills of
educationally disadvantaged children by providing a highly structured
ang carefully sequenced system of individualized instruction.3 The
system is based on the premise that each child learns best by working
at his own pace. Carefully specified objectives are correlated with
diagnostic tools, teaching methods and materials. The overall goals
of the IPI program, as stated by RBS, are:

1. To enable each pupil to work at his own rate through the
units of study which coxstitute the learning sequence.

2., To davelop in each pupil a demonstrable degree of mastery
of the specified math skills,

3. To develop self-initiation and self-direction of learning.
&, To foster the development of problem-solving thought processes,

5. To encourage self-evaluation and foster self-motivation in the
learning process.

In the application for Title I funds for the 1869-70 school year, it

was stated that the goals of the IPI math program were to raise the
median scores for Hall School as follows: (1) In Mathematical Concepts,
from the 29th percentile to the 39th percentile on Minneapolis city-wide
norms. (2) In Problem Solving, from the 3lst percentile to the 4lst.
Percentiles were to be based on scores from the Iowa Test of Basic
Skills, Test A-l1 (Mathema:tical Concepts), and Test A-2 (Problem Solving).
Unfortunately, the TTBS Modern Mathematics Supplement replaced Tests
A-1 and A-2 for use in city-wide testing starting with the 1969-70
school year. Therefore, no compariscns of gains in percentile rank

can be made., City-wide norms will sulsequently be compiled for the
Modern Hath Supplement, and from this information Lt will be possible

to assess gains in percentile rank from the 1969-70 school year to

the 1970-71 school yesr. This comparison will be made i{n the second-
year evalustion of IPI. Comparisons with publisher's norms are made,
however,
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Project Description

Participants
Children enrolled in grades 2-6 at Elizabeth Hall Elementary School

in Minneapolis during the 1969-70 school year were the participants in the
IPI math project. Enroliment in these grades was about 250 children.
Approximately 20 first graders were also involved in the program but only
from January until the end of the school year. Participants ranged in age
from 5 to 13 years, and there were approximately equal numbers of boys and
girls. About two-thirds of the children in grades L-6 scored in the bottom
quartile on standardized mathematics tests given in the fall of 1969.h

A three year trial of the IPI math materials at Hall School was plann:d.

This report is an evaluation of the first year of the program.

Personnel

The IPI project added one project coordinator, two "floating teachers,"
and six teacher aides to the existing Hall School staff. All were full-time
employees. The project coordinator had been an intermediate grade teacher
foer 20 years and had an M,A. degree plus additionel course work. The two
floating teachers had 18 years and 20 years of %eaching experience respectively;
one had a B.A. degree plus additional course work, the other an M.A. Both
floating teachers had been teaching in target area schools. The coordinator
had not tsught in target area schools, Of the six teacher ajdes, five had had
previous experience as aides., One aide had a college degree, three were high

school graduates, and the other two had completed high school equivalency exams.

{welve regular classroom teachers, two at each grade level, completed the staff

“rhe Stanford Diagnostic Arithemtic Test was given to grade L and the ITBS
Modern Mathematics Supplement to grades 5 and 6. The publisher's natfonal
norms were used in evaluating the tests.
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for the program. All these people participated in special training before
using IPI materials.

The role of the classroom teacher was a key aspect of Individually
Prescribed Instruction. Each classroom teacher was responsible for evaluating
the record for each pupil, diagnosing his needs, and preparing an individual
learning prescription. These activities occurred paily. Teachers also tutored
individuals or small groups of children. The most significant change in the
teacher's role frcm that in a regular classroom was that little time was spent
in lecturing to the entire class, while fhe majority of time was spent helping
individual students, evaluating their progress, and diagnosing learning needs.
Class size for each teacher ranged from 21 to 30 children, with an average
of 26.

Two "floating teachérs", one assigned to the primary grades and the
other to the intermediate grades, assisted the teachers in reviewing records
and writing individual prescriptions. They also devised and supplied supple-
mentary worksheets and materials and directed the use of manipulative devices,
Floating teachers also presented seminar sessions on various topics to groups
of children in the class and acted as tutovs for individual students.

One teacher aide was assigned to each grade level. For the two classes
at that level, she corrected all pupil work booklets, skill sheets, and tests,
maintained student folders, and assisted in duplicating supplementary instruc-
tional materials and keeping manipulative devices in good repair. The project
coordinator assumed responsibility for coordinating all phases of the program,
as well as making public presentations on the program, planning tours for
visitors, and assisting in the evaluation efforts.

Inservice Training
The entire Hall School staff, iancluding the six IPI teacher aides, met

I{j}:fwo weeks bafore the beginning of the 1969-70 school year for an eight day
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training session. Each teacher received a set of six manuals entitled
"Teaching in IPI Mathematics™ explaining the IPI system in great detail.
Afdes received a manual entitled "Teacher Aide in IPI Mathematics' which
describes their role in the IPI system. A [ilm of the IPI program, as
used in the Oakleaf School, also was presented.5

The first week of training was spent reading and discussing the contents
of the manuals. During the last three days the staff actually tested students
and filled out studeat placement profile sheets. Everyone was involved in
both theory and practice.

Physical Arrangements

An unused classroom at Hall School was designated as a materials center
and office for the IPI program. Special shelving was purchased to accomodate
the printed instructional materials (workbooks), tests, and supplementary
worksheets. Cabinets, counter tops and tables in the room were used to
store supplementary textbooks and man’ipulative devices. The math program
was set up on a self-contained classroom basis, that i{s, the children remained
in their same rooms throughout the day. Two math classes were in progress
each hour of the school day. The two floating teachers and the teacher aides
movéd from room to room, taking all math materials and equipment with them
on rolling carts.

Planning and Training

Approximately six inservice meetings were held during the school voar
to answer queations and discuss problems that had arisen. These meetings were
scheduled when the project coordinator felt there was a need for a meeting

and were held on Tuesday afternoons starting at 2:15 p.m. (This time was

5 These materials were provided by Research for Better Schools, Inc., the IPI
disseminating agency. Its sddress is 1700 Market Street, Philadelphia,
Pa., 19103,
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designated as release time for teacher meetings and preparation throughout
the city). Aides were included in the first two meetings only,

Research for Better Schools, Inc. also monitored the Hall School project.
RBS obtained information on the materials, the pupils, the teaching staff,
and the community setting at Hall. Twice during the year, ti.e prescription
sheets of ten children from each class were collected and sent to RBS. The
tepr children were selected by taking the first and last five children on an
alphabetical 1ist for each class. On the basis of this data, RBS assessed
the degree of implementation of the IPI program in the schoul. In particular,
RBS evaluated how children's prescriptions were being written. RBS also
tabulated a minimal amount of information c¢n student progress, such as average
number of skills mastered. The RBS area consultant assisted in the training
sessions held just prior to the opening of schcol. He also visited Hall
several times during the year to observe.

Activities and Materials

The overall goals of the IPI math program were given earlier in this
report (see page 10). Samples of the 390 specific math skills which form
the IPI continuum are listed, in abbreviated form, in Appendix A. These
skflls are grouped into eigﬁt levels, from A-H, according to increasing
difficulty (A=easfest, Hahardest). There are thirteen topic areas, which
cut across all levels: Numeration, Place Value, Addition, Subtraction,
Multiplication, Division, Combination of Precesses, Fracticens, Money, Time,
Systems of Measurement, Geometry, and Special Topics. Each topic area con-
sists of groups of skills in each of the eight levels. The skills in one topic
area at one difficulty level comprise a unit. Thus the precise point at which
a child 1s working in the continuum can be ident{fied by naming the level, the
topic area, and the specific skill number within that topic area. For
example, D-Addition-3 identifies the 3rd skill in the Addition unit at the

91
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The next few paragraphs describe the IPI system in detail. A sample
is given of how one child progressed through the diagnostic system and through

one of the units of study. Persons who are already familiar with IPI may

wish to turn directly to the next section, Parent Involvement, on page 24.

The first step in zdministering the program is to assess the child’s
level of skill acquisition so that he can be placed at the proper point in
the continuum. The placement instrument measures mastery for each unit of
work (for example, the skills in D-Addition constitute one unit), and provides
a gross profile of the students' strengths and weaknesses. Such a profile is
shown on page 16 , The criterion level for mastery of each unit on the place-
ment test is 80%. Shaded areas on the placement profile indicate areas in
which no obJectives are specified in the IPI continuum.

In the exarple shcwn, Peggy was first given the - 'acement test covering
all units in Level B. Because she was in fourth grade she would normally
be expected to place in level D. Becsuse of the generally lower achievement
levels of children at Hall School, her first placement test was given two
levels belcw that. The profile shows that Peggy scored 804 or better on all 8
units in Level B, 80 she was given the entire Level C placement test. She
scored B0% or better on all but three units: Combination of Processes, Fractions,
and Systems of Measurement. This indicated thr.at Peggy should begin her instruction
in these three topics in Level C. Nexit, Peggy took the Level D placement test,
but was only reguired to complete the sections on those topics which she had
paseed in Level C, This time she failed to pass Numeration, Subtraction,
Multiplication, Division, Money, Time and Geometry. Her instruction in these
topics therefore began in Level D. Finally, she took the Level E placement

test, completing only the sections on Place Value and Addition, the two topilcs

ERIC
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she passed ih Level D. Both scores were below the 80% criterion levsl, so
she did not take any more placement tests.

A plan for Peggy's course of study resulted. She would first remove the
deficiencies in Lzvel C, starting with the skills in Conmbination of Processes,
followed by Fractions. Then she would move to Systems of Measurement in
Level C. Next, she would move into Level D and cover, in order, the skills
in Numeration, Subtraction, Multiplication, Division, Combination of Processzes,
F;actions, Money, Time, Systcms of Measurement,and Geometry. Then she would
move on to Level E, covering all 12 units in that Level in order.

The Student Profile, shown on page 18, indicates Peggy's progress through
the units. An X indicates that she passed that unit on the placement test,

A single diagonal line indicates she went through the instructional materials
and passed the postteét on the date shown.

While the placemeat test indicated areas of weaknesses, it did not
identify specific skills which Peggy lacked. To do this on the initial
placement test would make it nuch too long and cumbersome. Therefore, a
pretest for each unit at each level was given to measure acquisition of the
speéific skills within that unit, and was assigned prior to eny teaching

- within the unit. For example, before Peggy started in Combination of Processes,
Level C, she took a pretest covering only the six skills in that unit. The
criterion level for mastery of a skill on the prelest is 8. Peggy received
a score on each of the six skills; where she fell below B5% indicated the
need tor instruction.

An individual prescription or plan of study was written for Peggy by
her teacher, assigning her to the Standard Teaching Sequence (STS) booklets
covering the skills she had not mastered. Each STS booklet covers one skill
a?d contains & number of pages which the chil' works himself., Each prescription
¢
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is corrected by an aide as the child completes it, and a record of the
number of correct problems is made. Sample pages fron an STS lorklet
for Fractions, Level C, 5k#ll 1 are shown in Appendix B,

within each booklet there are two curriculum embedded tests (CET). A
sample is shown in Appendix B. The CET serves as a short test of a child's
prozress toward ecquisition of the skill, If the child fails a CET (less
than 85% correct) he {s assigned to supplementary materials, which are
described in further detail below.

When the child has completed the instructional materials on all the
skills in a particular unit, he fakes a posttest to measure his level of
mastery of the entire unit. The posttest is an alternate form of the pre-
test for that unit and the criterion level 1s 85% correct. He does not
move on to a new unit until this level of mastery {s achieved.

The child's progress through a unit {3 recorded on a Mathematics
prescription sheet. ]lke the onec shown on page 20, This sample shows
Peggy's route through the Division unit in Level D. In the lower right
corner 1{s a record of her scores on each of the seven skills in this unit
on the pretest and posttest. On the pretest, Peggy scored 85% or more on
all but skills 3 and 5. From this information, her teacher wrote a pre-
scription which indicated that Peggy should work on the STS booklet for
skill 3 {n D-Divisiun. The prescription sheet is kept in a folder with
the child's pame on it, and is reviewed daily by the classroom teacher.

The sheet records Peggy's score on each page of the booklet, and her scores
on the two curriculum embedded tests.

The prepared STS booklets are not sufficient, in themselves, for in-
dividualizing instruction. A variety of settings and materials are u:ilized.

These are entered on the prescription sheet according to the code designations
Q
Hﬂi:ﬁﬁﬂ :)(;
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listed i1 the lower left corner. A description of the various settings

follows:

are:

Alone:

Teacher Tutor;
Peer Tutor:
Small Group

Instruction:

Targe Group
Instruction:

Seminar:

If a pupil works in materials but does not have
any of the following settings, he is said to
worx by himself.

The teacher aids the child by explaining, question-
ing, etc. This does not include reading of directions.

Two students work together, or one pupil helps
another with a specific skill.

A group of two to ten students is brought together
for instruction on a particular skill.

Eleven or more students are brought together for
group instruction on a particular skill.

A large group receives instruction on a group of
related skills from the floating teacher. An
example might te a discussion of the use of Time,
applying all the skills from a particular level
in this area.

The various types of materials which may be included in a prescription

Curriculum Tests: Material from various textbooks and workbooks is

Teacher Made
Skillsheets:

Film Strips:

Record/Tapes:

Research:

Manipulative
Devices:

correlated with the various topics and levels.
Inis material is reproduced and distributed to
children for work.

The child completes & skillsheet prepared by the
teacher or a staff member, This usually provides
drill exercises in a particular skill.

This includes the use of any film or filmstrip.

This includes the use of any records, tapes or
other audio devices that provide instruction in
8 particular skill.

The pupil uses books and/or other materials to
learn a 8kill or group of sgkills. This work may
go beyond simple mastery to include the use of
the skill in problem solving.

A child works with a manipulative device that aids

the teaching of a particular skill. Some of the devices
used were flash cards, clocks, play money, place value
charts, fraction boards, dominoes, geo-boards, abacus,
number lines, rulers, protractors, peg boards, and
1iquid measure contziners.

0q | .
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Pupils receive {mmediate feedback on their daily work. Their work
is corre;ted immediately and either help is given or a new prescription
is written. For Peggy's prescriptions for skill 3 in D-Division, one
sees that in addition to working the STS booklet, she also used manipu-
lative devices, participated in a seminar, and used macerial from a
curriculum text. A level of 100% mastery on the two CET's in the booklet
indicated that she was successfully progressing through the material.

After completing the work on skill 3, Peggy started on skill 5, the
only other sgkill she had not acquired in this division unit. Her prescrip-
tions, which continue on page 21, included the STS booklet on this skil],
use of a manipulative device, and a seminar on place vatue. Again, success
on the two CET's indicated adequate progress. A poor showing on one of
the CET's would have called for a change in her prescription; perhaps
a skillsheet with drill exercises or teacher or peer tutoring. The
floating teacher assists in reviewing records and writing prescriptions
and 1s available for specfal help in cases where children are experiencing
difficulty,

At the completion of the material on skill 5, Peggy was ready to take
the posttest covering all skills in D-Division. Her scores, shown in the
lower right hand corner, indicate that she now had reached criterion level (85%)
on all the skills in this unit. She had mastered the unit and was ready to
move on to the next unit, D-Coﬁbination of Processes,

Supplementary materials, particularly the manipulative devices, are a
vital addition to the STS booklets. Concrete representations of concepts
are very importart, especially for primary children. The project coordinator
estimates that the children st Hall epent 30-40% of class time on materials

and equipment other than the prepared STS booklets. The IPI system en-

ERIC
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courages the use of such materials to provide relief from paper and pencil

work. However, the selection and implementation of supplementary materials
i{s left almost entirely to the individual school. At the beginning of the

program, Hall had a very limited number of manipulative devices available,

The inventory for the second year will be much greater. The staff plans

to make math kits to correlate with the varfous areas. These will be used

both for building background and improving skills,

Parent Involvement

The IPI system was explained to the parents of Hall School children
during an open house in the fall, and again at each parent-teacher confer-
ence. Parents also received information on their child's progress in IPI
from completed work taken home by the child, and from report cards, The
report card indicated progress by an S-N letter designation: S for "satis-
factory progress" and N for ''needs improvement.” A list of IPI gkills
which the child had mastered during the marking period was used to supple-
ment the report card. -

Budget

The total cosi of the IPI program at Hall School for the 1969-70
school year was $71,000. This amount was made avaflable from the U.S.
Office of Education under Title I of ESEA. Of the total expenditures,
$64,000 (90%) was for salaries and training: $38,000 for the salaries
of the coordinator and two floating teachers; $20,000 for the salaries
of six teacher aides; and $6,000 for inservice training. The remaining
$7,000 was used for equipment and supplies: $4,000 for IPI printed mater-
fals; §2,000 for room equipment (in particular, the specfal shelving to
hold the printed materials); and $1,000 for manipulative devices and
office supplies. The per pupil cost for the IPI program in 1969-70 was

Q thus approximately $265. It is expected that per pupil cost at Hall for
WJ:EEE
A
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the 1970-71 school year will be approximately $195, or $70 less per
pupil than in 1969-70.

Costs of the 1969-70 prograﬁ exceed the costs for continuing the
same program at Hall. For example, durable room equipment will not have
to be replaced, and extensive inservice training will be required only
for new personnel. The cost of the IPI printed materials is also de-
creasing. For 1969-70, the per pupil cost for printed materials was
$12.00; for 1970-71 it will be reduced to‘$9.50. The eventuval per
pupil cost for printed materials is hard tec predict, but efforts are
being made t~ bring it down to $§4.00 or less per year.

Costs for introducing the IPI program at other schools will vary
considerably. The number of children involved will influence the number
of teachers and aides employed, and the salaries for “hese individuals
vary. The amount of available equipment and supplies would also be a

factor.
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Chapter 3. Results-Achievement Tests

Preview

Students in the Hall School IPI project made gains in mathematics
equal to gains made by average students throughout the United States.
When compared with students who also were below average in mathematics
achievement, the Hall school students made better than expected gains.

Hall students also made greater gains in mathematics than did
students {n three comparable Minneapolis Title T schools which were not
on the IPIL program.

Improvement may have been even better than standardized tests suggest,
Students were tested in the spriﬁg following a three week absence caused
by a teacher strike. Also, it is estimated that from 15% to 30% of the
test fitems were not related to the IPI currfculum and that as much as
75% of the IPI currfculum was not measured by the standardized tests,

Selecting Participants

The IPI math materials were used with all children in grades 2-6
throughout the 1969-70 school year at Hell School, An atterpt was made
in January to include first grade children, but it was found that many
of them were not yet capable of operating within the IPI system. ‘\enty
first graders were included in the program from January through the end
of *he scheol year. None of the children on IPI received other formal
instruction or assistance {n mathematics during the school year.

Pretest and posttest data ware collected on children in grades 4,
5, and 6. These grades included 163 children, or 58% of the total 275
participants. The main evaluation tools were standardfzed tests of
mathematics skills, Because of the lack of sufitable tests of this type
for primary grades 1, 2, and 3, children in those grades irere not in-

cluded in the evaluation group, except for completing o ranktng of their

[]2\!:rorlte school subjects.
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Children in grade 4 were tested on subtests 1 and 2 of the Stanford
qgggnggggg_Aggghmggig_lggg, form W, Children in grades 5 and 6 were tested
on the Iowa Tests of Basic Skills, Modern Math Supplement, form X.

A teachers' strike interrupted school sessions for three weeks just prior
to the spring testing. The impact of this absence on the posttest scores
was indeterminate.

Turnover at ilall School had been quite hizh in previous years, so
it was expected that there would be considerable turnover in the children
involved in the prozram. Of the 163 children enrolled in grades 4-6 in
September, 24 (15%) left the school during the year. Nine were from
grade 4, seven from grade 5, and eight from grade 6. There was no evidence
that the children who moved were significantly different from those wi
stayed., During the school year, seventeen new childcen entered grades 4-6
and were placed in the IPI math program. These new children were nn:
included in the evaluation group. In addition, varying numbers of children
were absent during the fall or spring testing sessions for the various
grades. These omissions left a tatal of 120 children, ox 74% of the
original sample, who completed both tlie pretesting and posttesting. Par-
ticipation in the program was compulsory since it replaced the regular
math program and occurred during regular school hours.
Achievement in the IPI Program

famples of the 390 specific objectives or skills of the IPI math
proegram appear in Appendix A, These objectives are carvefully sequenr .d
according to difficulty into eight levels, labeled A through H, Individualized
instruction precludes the use of grade level distinctions but to provide 1
frame of ceference, Level A may be tﬁought of as corresponding roughl . with
first grade level material, Level B with second grade, etc.

O
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One measure of progrees was the number of children working at each
level'of the program at different points Iin time. Table 1 shows the
percentzge of children in grades 2-6 who were working at the various levels
in the IPI program as the school year progressed. The level placement
represented the lowest level at which each ;tudent was working. None
of the children worked in Levels F-H, the most difficult levels, at any
time during the vear. Since the last day of school was June 11, the in-
formation in Table 1, which goes to May 15, doecs not cover the last month
of school.

At the beginning of the year, almost 7 out of 10 children were
working in Levels A or B (approximately first grade level); in May, only
14% were in Level B, and no one was working in Level A, By May, nearly
6 out of 10 were working in Levels D or E (approximately fifth grade level).
A child had to reach the criterion level of 85% correct on a test of the
skills in a particular unit before progressing to the n~xt unit. HRHe did
not progress through the material simply at the discretion of his teacher.

Another indicator of progress within the IPI math continuum was the
average number of skills mastered by the children and the average number
of units completed during the school year. This information, covering
the period from September 1 through mid-May, is presented for grades &,

5, and 6 {n Table 2.

Because a child studied only those particular skills within a unit
on which he was deficlent, he may have had t: acquire only one or two
skills in order t.o complete a unit., The "average number of units com-
pleted” figures {n Table 2 suggest that most children covered at least
one grade level of materials during the school year. This cstimate was
based on the fact that there are 84 units in the entire IPI math curri-

culum, with 10-12 units at each level. The data does not cover progress

39
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Table 1
Levels of Achievement fu IPI Program for Grade 2-6
(Percentage of Students)

Date N Level A Level B Level C Level D Level E
Sept. 1, 1969 256 13% 55% 25% 7% i
Nov. 26, 1969 258 1 27 35 35 3
Jan. 15, 1970 240 0 23 35 37 6
Mar. 20, 1970 247 0 17 30 33 21
May 15, 1970 250 0 14 28 35 23

Table 2

Average Number of Skills Acquired and Units Completed

Grade N Average lumber of Average Number of
e Skills Acquired Unfits Completed
4 51 . 16 10
5 K} 28 15
6 47 27 15

Standardized Test Results for Grade 4

Children in Grade 4 were given subtests 1 and 2 of the Stanford

during the first week in May. Test ] was titled Concepts of Numbers and

consisted of three parts: (1) Number System, Counting; (2) Operations;
and (3) Decimal Place Value. All statements in thc test were read to the
children by the teacher. Consequently, all students moved throuszh the
test at the same rate. A total score for Test 1 was obtained for each
child by adding the raw scores on each pa~t. Test 2 of the Stanford was
Computation. It consisted of 18 problems in each of the whole number

operations. The 18 problems in each part were done independently by the

ERIC
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children. A time limit of 15 minutes on the addition problems and on

the subtraction problems and a limit of 20 minutes on the mult:plication
problems and on the d‘vision problems was required. A total score for
each child was obtained by adding the raw scores or zach part of the test,
Test 2 was given on a different day from Test 1.

Of the 60 children enrolled in Grade 4 in September, nine left the
school during the year. In additfon, eight children were absent for either
the fall or spring administration of Test 1. Eight children were also
absent for efther the fall or spring administration of test 2, These
were not necessarily the same children, since the two tests were given
on different days. Thus, for both Test 1 and Test 2 of the Stanford,
there were 43 children on whom complete data was available. It does not
appear that the childr«n who were absent were significantly different
from those who took the tests.

Mean raw scores, grade equivalents, and statistical test data for
the fall and spring administration of Test 1, Concepts of Numbers, fis
given in Table 3. Similar data for Test 2, Computation, ifs given in
Table 4. Grade equivalents and percentile ranks are bascu on publisher
norms.6 To check the statistical significance of the gain in mean raw
scores, a two-tailed t-test for dependent measures was used to compare
pretest and posttest means. The t-statistic for both Test 1 and ? was
significant at the .001 level. That {s, it is unlikely that the gains
made by these students could have been due to chance fluctuations. Again,
it {s important t~ note that posttesting took place five days after students
returned from a three-week absence due to a teachers' strike. This break

may well have had an adverse effect oa the posttest scores,

6
Q Manual for Administering and Interpretiny Stanford biagnostic Test, Level I,
EE l(:‘ New York: Harcourt, Brace & World, Inc., 1966
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Table 3

Raw Scores, Grade Equivalents, and Percentile Ranks
on Stanford Diagnostic Arithmetic Test 1, form W
Concepts of Numbers, for Grade 4

N=43
Pretest Posttest
Sept. 1969 May 1970 Mean
Mean S.D. Mean S.D. Gain t P
Raw Score 36.6 12.6 53.3 13.1 16.7 14.91 .001
Grade Equlvalenta 2.4 3.3 .9
a
Publisher Norm
Table &

Raw Scores, Grade Ecuivalents, and Percentile Ranks
on Stanford Diagnostic Arithmetic Test 2, form ¥,
Computation, for Grade 4

N=413
Pretest Posttest
Sept. 1969 May 1970 _ Mean
Mean S.D. Mean S.D. Gain t 3
Raw Score 25.0 8.9 3.4 12.4 9.4 5.50 .001
Grade Equivalent? 3,0 3.4 N

a
Publisher Norm

A comparisor of grade equivalents shows that these fourth grade
students gained .9 grade in Concepts of Numbers and .4 grade in Computation.
Since the testing period covered .9 grade, the rudents were making '"normal"
progress in Concepts of Numbers, when compared with the normative group
used by the test publisher, but they were not doing well in Computation.

Additional comparisons of pretest and posttest mean scores were made

by dividing the total fourth grade group Into smaller groups according

]EIQJ!: to teacher, sex of student, and attendance. Poor attendance was identified
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as mis%ing 15 or more school days between pretesting and posttestiny.
The results of these comparisons for Tests 1 and 2 are shown in Tables
5 ard 6.

The data on Test 1, Concept of Numbers, (Table 5), indicate that
there were no significant differences in mean gains according to class-
room teacher or sex of student. Students In Teacher A's class gained
just as well as students in Teacher B's class; gains by boys and girls
were equal. Children with good attendance records made somewhat greater
gains than those with poor attendance records, although a two-tailed fin-
dependent-sample t-test comparing gain scores was not statistically
significant.

The data from Test 2, Computation, (Table 6), showed some differences
in mean gain scores. A teacher-by-sex of student analysis of variance
on the gain scores indicated that the greater mean gain by boys was not
significant, but that the greater mean gain by students of Teacher A was
significant (,0l level). Students in Teacker A's class averaged .8 grade
equivalent's gain while students in Teacher B's class averaged .3 grade
equivalent's gain.

The difference in mean Zain scores between teachers may have been
due to basic differences in the student composition of the two classes.
However, no statistically significant differences were found between the
two classes' distributions of student sex and student attendance. Possi-
bly Teacher A was placing greater emphasis on using supplementary materials
in computation than Teacher B. An analysis of Lorge-Thorndike Intelligence
Test scores using an independent-sample t-test revsealed no differences
between the two classes on the verbal scores, but a significant (.05 level)
difference In favor of Teacher B on the non-verbal scores. Since the students
in Teacher B's room made smaller gains on Test 2 (Computation), the difference

O

]EIQJ!: in arithmetic computation gain scores betwean the two classes cannot be
i
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' Table 5
Means and Standard Deviations on Raw Scores on Stanford
Diagnostic Arithmetic Test 1, Concepts of Numbers,
form W, for Grade &4 by Teacher, Sex of
Student and Attendance

Pretest® Posttest® Mean
N  Mean S.D. Mean S.D. Gain F p
Teacher A 17 38.2 13.6 54.8 13.1 16.6 not
tested
Teacher B 26 35.5 12.0 52.2 13.3 16.7
Male Students 20 38.3 12,2 55.1 11.5 16.8 rot
tested
Female Students 23 35.0 12.9 51.7 14.4 16.7
Good attenders 32 36.7 11.7  54.1 11.1 17.4
not
Poor attenders 11  36.1 15.3 50.9 18.3 14.8 tested
Table 6
Means and Standard Deviations on Raw Scores on
Stanford Diagnostic Arithmetic Test 2, form W,
Computation, for Grade & by Teacher,
Sex of Student and Attendance
Pretest® Posttesto Mean
N ___Mean S.D. Mean $.D. Gain F _»p_
Teacher A 18 23.6 8.1 38.8 12.8 15,2
8.19 .01
Teacher B 25 26.1 9.4 N3 11.2 5.2
Male Students 20 24.83 6.3 37.5 11.9 12.7
1.01 n.s.
Female Studeats 23  25.3 10.7 31.8 12.4 6.5
Gnod attenders 31 24.9 6.7 36.3 11.2 11.4 Not {n
ANOVA
Poor attenders 12 25.5 13.4 29.6 14.3 4.1 t» .05

a Pretest=Sept, 1969
b Posttest=May 1970
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explained by whatever the Lorge-Thorndike measures. The students {in
Teacher B's class were as good as, and probably better than, tre students
in Teacher A's glass on the Lorge-Thorndike abflity measures.

The sample size was too small to include attendance as a third factor
in the analysis of variance of gain scores. Although a t-test on attendance
necessitated the use of redundant informatfon from the data, the greater
mean gain by the good attenders was not quite significant st the .05 level
using a two-tailed independent-sample t-test.

Standardized Test Results, Grade 5

Forty-five children were enrolled in the two fifth grade classes
in September. During the school year, seven of these children moved
out of the school district. One other child was not included in the
evaluation group because he was a homebound student. This left 37 fifth

graders who took the Iowa Tests of Basic Skills, Modernm Mathematics

Supplement in mid-September and again in early May.

The Modern Mathematics Supplement contains fitems for grades 3 through

9. Fifth grede students completed only ftems numbered 31 through 72,
for a total of 42 problems. Statistics for the fall &nd spring adminis-
tration of the test, based on publisher nomms, are given in Table 7.7

A two-tafled t-test for dependent measures indicated that the mean
raw score gain of 3.6 between the pretest and posttest was statistically
significant at the .001 level,

A gain of .7 grades suggests that the Hall students were falliag
further behind their peers. However, Hall students actually improved their

relative standing slightly as indicated by a rise in their percentile rank

7
Norms were taken from Manual for Administration end Interpretatioa, Modemm
Mathematics Supplement to the ILowe Tests of Basic Skills, Boston: Houghton

Miftlin Company, 1968.
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Table 7
Raw Scores, Grade Equivalents, and Percentile Ranks
on the ITBS Modern Math Supplement, form X,

for Grade 5
N=37
Pretest Posttest

Sept., 1969 May 1970 Mean
- - Mean S.D. Mean S.D. Gain t P
Raw score 10.9 3.1 14.6 5.6 3.7 4,04 .001
Grade equivalent? 3.9 4.6 .7
Percentile rank® 17 22 5

a Publisher norm

from 17 to 22. Apparently, Hall students scored better on the test than

did the normative children who were at similar low levels on the pretest.

The posttest was given two days after the end of a three-week school closing.
It 1{s not known what affect this time lapse had on the posttest scores.

A teacher-by-sex of student analysis of variance showed that the
difference in gains between males and females and the difference in gains
between classrooms were not statistically significant. Also, greater
gains by the good attenders compared with the poor attenders were not
statistically significant,

_Rffect of Reading on Standaxdized Test Scores

Because each {tem on the Modern Math Supplement required some reading,
it was felt that reading ebility might affect total scores. In particular,
because so many of the Hall School children were reading below grade level,
it was hypothesized that this would cause them to score loéer on the Sgp-
plement. To test this hypothesis, the fifth graders were randomly assigned
to two groups in the fall. 1In one group the children read the test thems
selves. 1In the second group, each test item was read aloud to the children

by the teacher. Egch group received the dame treatment in the spring
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administration of the test, that i{s they either read the test themselves,
or had the test {temns read aloud to them. Table 8 presents the means
and standard deviations for the two groups. One girl who was in the second
group In the fall was accidently placed in the first group in the spring.
Her test sccres were removed from this analysis.

Table 8
Means and Standard Deviations on Raw Scores for
Children Who Read Their Own Test an! Children
Who Had the Test Read to Them, ITBS

Modern Mathematics Supplem:nt
form X, for Grade 5

Pretest Posttest Mean
- N Mean S.D. Mean S.D. Gain
Children who read
their own test 19 10.9 2.9 13.9 6.2 3.0
Children who hLad
the test read to
them 17 11.1 3.4 15.2 5.1 4.1

While the mean gain on raw scores was greater for children who had
the test read to them, a two-tailed independent sample t-test indicated
that the difference was not statistically significant at the .05 level.
The children who had the test read to them scored slightly higher on
the pretest and the posttest.

Standardized Test Results, Grade 6

Of the fifty-eight children enrolled in grade 6 in September, seven
left the school during the year. An additional seven children were absent

for either the fall or spring administration of the ITBS Modern Mathematics

Sgnplément. This left 44 children or 76%, on whom complete data were
available,

Children in sixth grade were tested on f{tems 52 through 96 of the
Supplement, for a total of 45 {tems. The first 21 of these items were also

taken by the fifth graders, due to the overlapping nature of the test sections,

)
]EI{Iﬂ:itatistlcs on the pre- and posttesting, based on the publisher's norms, are

“shown in Table 9. Ar}
)
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Tahle 9
Raw Scores, Grade Equivalents, and Percentile Ranks
on the ITBS Modern Mathematics Supplement, form X

for Grade 6
N=44
Pretest Posttest
Sept. 1969 May 1970 Mean
Mean S.D. Mean S.D. Gain t p

Raw score 11.5 4.4 16.4 7.0 4.9 3.90 001
Grade equivalenta 4.7 5.6 .9
Percentile rank? 16 24 8

a
Publisher Norm

A two-tailed t-test for depondent samples showed the increase in
mean raw score to be siynificant at the ,001 level. Sixth grade students
improved {n mathematics at the '"normal" rate of .9 grade when compared
with the publisher's sample of students. Hall students made relatively
greater galns, however, since students with cheir initially low scores
were not expected to achieve as well as the average student. This rel-
ative gain {s shown by a rise in perceatile rank from 16 to 24.

The sixth graders were also randomly assigned to two groups, one
which read their own test, and cne to which the test was read aloud by
the teacher. As with the fifth grade students, there was no statistically
significant difference between these two groups. Apparently, for these
groups of children, the reading difficulty level of the test was not a
major factor.

Comparisons of mean raw score gains were made between the two classes,
between male and female students, and between children with good attendance
records and those with poor attendance records, Although the good attenders
made slightly greater gains than poor attenders and girls made slightly
greater gains than the boys, these differences were not statistically

significant. Gains made by students in different classes also were similar.
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Data on the Modern Math Supplement also were obtained from three
other target area elementary schools., The sixth grade students in these
schools completed a pretesting session in early September and a posttesting
session in mid-May. All three schools had special, federally financed
programs. None of the programs were in math, however.

Pretest and posttest mean raw scores and grade equivalents based on
publisher's norms are given in Table 10 for Hall and the other three schools.
Pretest information from schools &, B, and C was obtained through the
city-wide testing program,

Table 10
ean Raw Scores and Grade Equivalents oa the ITBS Modern

Mathematfcs Supplement, form X, for Grade 6 for Hall
School and Three Comparative Title I Schools

Pretest Posttest Grade
Mean Grade Mean Grade Lquiv,
School N R.S. Equiv., R.S. Equiv, Gain _
Hall 44 11.5 4.7 16 .4 5.6 0.9
School A 32 15.2 5.4 20.5 6.2 0.8
School B 63 12.6 4.9 15.3 5.5 0.6
School C 85 13.8 5.2 17.4 5.7 0.5

In terms of grade equivalents, Hall School's gain of .9 was better

than the other three comparable schools,

Comparison Between the Iowa Modern Mathemstics Supplement Test Items
and the 1PI Contiruum

Proponents of the IPI system have contended that standardized tests,
such as the Stanford and ITBS, do not adequately measure the particular
skills taught {n the IPI math program.8 The chief criticism of a norm-
referenced test is that while there {s a wide variety of such tests which

cover broad areas of content, none are appropriate to any one specific

8
"The Application of a Model for Deriving More Meaning from Standardized
Test Results,' a working paper from the Learning Resesrch and Development

Center, University of Pittsturgh, February, 1968, -
AR
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curricqlum. The score a student receives on: these normative tests may
have 1<ttle .r no relation to his actual perférmance in his own curricula,
What is needed is a criterion-referenced test which reflects the degree
to which an individual's achievement c.rresponds to some desired criteria.
It was decided tc attempt a procedure for providing criterion-referenced
scores from the norm-referenced Modern Mathematics Supplement. The
procedure, similar to that suggested by staff members of the Learning
Research and Development Center at the University of éittsburgh, involved
three basic steps.9
1. Precise specificatior of the curriculum objectives and a
determination of each child's levei of acquisition of these

objectives,

2. A comparison or each item on the ITBS Modern Mathematics
Supplement with tite IPI math objectives.

3. Rescocring each child's Modern Mathematics Supnlement test

in accerdance with his level of achievement in the IPI
curricul am.

Step 1 presented no problem, because the objectives in the IPI
math program are carefully specified and sequenced into a continuum,

At any point in time it is easy to identify the child's exact posi-
tion in the cuntinuum. This information was obtained on each fifth and
sixth grade child at the time he t-ok the posttest of the Modern Math
Supplement.

Step 2 required that each Supplement test item be examined for
content and difficulty in order to compare them with the IPI c¢bjectives.
A rather extensive procedure involving five independent raters was used
to make this comparison, Because the Supplement was given only to

children in grades 5 and 6, only items 31-96 were rated. Children in

grade 5 worked items 31-72; children in grade 6 worked items 52-96,

9
Ibid.
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The first phase of the comparison involved independent ratings by
a member of the Research Division staff of the Minneapolis Public Schools
and a floating teacher in the IPI program at Hall Elementary. Where
these two persons agreed, the item comparison was accepted. There were
a number of items, however, which one rater felt was covered by the IPI
continuum while the other rater did not. These items, plus others where
the first two raters agreed on level and topic but not skill number, were
submitted to the IPI Project Director at Hall School. He rated these
items, and if his comparison agreed with one of the first two raters,
the comparison was accepted,

Sixteen items on which the first two raters had disagreed, on which

the Project Director did not agree with either of the first two ratings
remained. These items were sent to RBS where two staff members independ-
ently rated the items. This procedure resulted in a total of four or
five ratings on each of the 16 items. Where there were four ratings,
three had to match for the comparison to be accepted; where there were
five ratings, four had to match.

Nine items remained on which consensus could not be reached. These
items were not used in the analysis of test data. A summary of the com-
parison appears in Table 11,

Table 11
Summary of Comparison Between Items on the

ITBS Modern Mathematics Supplement
and the IPI Math Skills Continuum

% of
. No. Total

Total number of Modern Math Supplement items rated. - 66 100%
Number of Supplement items included in the IPI continuum, 46 69,7
Number of Supplement items not included in the IPI continuum, 11 16.6
Number of Supplement items on which agreement was not reached. 9 13.6

A detailed listing of the ratings on individual items from the

[ERJ!:‘ Modern Math Supplement appears in Appendix C. The majority of the items (65%)

AY) L
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tested objectives found in Levels D, E, and F of the IPI continuum,

Stgp 3 involved rescoring the Supplement posttest for each child,
taking into account where the child was working in the continuum at the
time he took the test. This resulted in two scores for each child.

The first score was based on those items which tested objectives the child
hhad studied during the school year, that is, a score on the items ha was
expected t» know. The second score was based on the remainder of the
test, which included items testing objectives beyond the child's present
level of achievement or which tested objectives not included in the IPI
continuum.

For example, one boy in the th grade was working on the fifth skill
in Lewel E-Systems of Measurement at the time he t ok the Modern Math
Supplement in early May. Since the child was at that point in the con-
tinuum, the assumption was made that he would correctly answer those items
on the Modern Math Supplement which tested objectives included in the
IPI continuum up to that point. An examination of the item comparisons
revealed that there were 13 Suppiement {tems which tested skills the boy
had either studied during the school year or vhich he had passed on an
IPI diagnostic test. Those 18 'expected" items were scored separately.

A score was also obtained on the other 21 "not expected" test items.

(The nine Suppleﬁent items sn which no agreement was reached by raters
were not scored.) The boy ¢ rrectly answered 11 of the 1C expected items,
or 614. On the remaining 21 "nor expected" items, he answered 6 correctly,
or 29%.

A similar procedure was followed for all fifth and sixth grade
students. Some children started at 2 very low point in the continuum,
at Level B or €. Cven thrugh they may have made substantial progress

Q during the ycar in terins of number of skills masteved, they stfll were

ERIC
.
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not expected to know many items on the Supplement, because most of the
items tested skills in Tevels D, E, or F. In grade 5 there were three
children, and in grade 6 there was one child who, according to their
position in the IPI continuum, were not expected to know anv of the
Supplement items. These children were not included in this particular
analvsis, _In addition, there were four fifth graders and six sixth
graders who wefé expected to know only one Supplement item. These children
also were eiiminaﬁed from the analysis because their percent correct on
expected items would be either 0% or 100%. Sixty-nine children in grades
5 and 6 were included in the analysis. o
The percent correct on the '"expected" and '"not expected" items was
computed for each of these 69 children. The Kolmogorov-Smirnov Two-
Sample Test (Siegel, 1956)10 was applied to the cumulative frequency
distributions of the "expected" and '"not expected" items. This test is
concerned with the degree of agreement between the two distributions.
The distributions were shown to be significantly different at the .025
level. On the average, the children correctly answered half of the
"expected" items and only a third of the '"not expected" items.
The Kolmogorov-Smirnov Test also was applied to two distributions
based on the Supplement test items themselves. For each test item, a
tabulation was made of the number of children who were expected to answer
the item correctly, i.e. the number of children who had studied
the IPI skill which the item tested. Then the number of these children
who got the item correct on the posttest was noted, and a "percentage
correct” computed. The same procedure was repeated on each test item

for those children who were not expected to get the item correct,

10

Sidney Siegel, Nonparametric Statistics for the Behavioral Sciences,
New York: McGraw-Hill, 1956, pp. 127-136.
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(It has been noted that the fifth graders took items 31-72 on the
Supplement, while the sixth graders took items 52-96. Thus, items 52-72
were completed by both grades. The percentages for items 31-51 were com-
puted on the basis of fifth grade children only, for items 52-72 on the
basia of fifth and six:h grade children combined, and for items 73-9§
on the basis of sixth grade children only. There were 38 {tems out of
the total 66 items which no children were expected to answer correctly
and there were two items which every child was expected to know.)

When applied to the two cumulative frequencies (the percentages of
children expected t. know each item who got it correct, and the per-
centages of children not expected to know each item who got it correct),
the Kolmogorov-Smirnov test showed a difference significant at the .001
level. This difference was in favor of the percentages of children ex-
pected to know each {item who did get 1t correct. On the average, about
half the children expected t. know an item got it correct, Slightly
less than a third of the children who were not expected t: know an item
got it correct,

The import of this analysis is that greater credence can be given
to IPI claims, Test items which actually measure what IPI claims to have
in its program show that children are learning these things in better
fashion than they are learning things which IPI does not claim to teach,
or which it does not claim to teach at this levei.

Summary

Standardized mathematics achievement tests were used at grades &4, 5
and 6 to evaluate student progress with the IPl materials. Table 12
summarizes results,

The grade equivalents and percentiles, based on a national sample

]E i&:‘ used by the test publisher as a norm group, fndicate students at Hall

EEETE school were below grade level on thc pretest and the posttest. For example,t;(\
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Table 12
Grade Equivalents and Percentiles on Standardized
Achievement Tests for Grades 4, 5 and 6

Pretest Posttest
Sept. 1969 May 1970
Grade and Test Grade %ile Grade %ile  Equiv,

Equiv, Rank Equiv, Rank  Gain

Grade 4

Stanford Diagnostic Arith-

metic, Concepts of Numbers 2.4 8 3.3 NA .9
Stanford Diagnostic Arith- 3.0 4 3.4 NA N

metic, Computation

Grade 5

Iowa Tests of Basic Shkills,
Modern Mathematics Supple-
ment 3.9 17 4.6 22 ]

Grade 6
Iowa Tests of Basic Skills,

Modern Mathematics Supple-
ment 4.7 16 5.6 24 .9

NA=Not avallable
on the Stanford Concepts of Numbers test, fourth graders were at grade
2.4 on the pretest and at grade 3.3 on the posttest. The difference be-
tween 2.4 and 3.3 represents a gain of nine months (.2) between pretest
and posttest. The gain is equal to the gain expected by the average
student in the publisher's sample. At grades & and 6, Hall students gained
close to a year In terms of grade equivalents on at least one measure of
mathematics achievement. At grade 4, nowever, computation skills appearad
to be lagging.

Although the Hall students need an average gain of more'than one
year during each school year t- catch up with the average student through-
out the country, the students at Hall did gain more than was expected for

students who started at their rchievement level. Students who are bel.i{nd

grade level are not expected to make the grade equivalent gainus shuwn

ly the Hall students. These larger-than-expected gains are indicated

1
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by the higher posttest petcentile ranks than pretest percentiles on the
ITBS Modern Mathematics Supplement at grades 5 and 6.

Statistical analyses revealed rno consistent differences in gains
made by boys and girls. Students with good attendance made slightly
higher, but not significant gains at each grade level than did poor students
with poor attendance. No differences in gains for different classrooms
were found In grades 5 and 6, but i{n grade 4, teacher A students had
significantly higher gains than teacher B students in Computation scores,
but not in Concepts scores. This difference could not be attributed to
basic differences in students since the differences which did exist
appeared to favor teacher B students.

Reading difficulty level of the ITBS, Modern Math Supplement was
tested and did not appear to be a malor factor for fifth and sixth graders.
Students who had the test read to them scored slightly, but not signifi-
cantly, higher than students who did their own reading.

Compared with three Minneapolis target schools with similar student
populations, the sixth graders at Hall School made greater gains on the
ITBS Modern Mathematics Supplement from September to May.

Pretest Grade Posttest Grade Grade Equivalent

Equivalent Equivalent Gain
Hall 4.7 5.6 0.9
School A 5.4 6.2 0.8
School B 4.9 5.5 0.6
School C 5.2 5.7 0.5

An analysis of instructicnal material covered showed that the average
number of units of IPI matcrial completed by the students {(10-15 units)
was equivalent to one grade level of work. Tha average completion of
one grade level's work is significant in that the stgdent nust reach &

criterfon level of 84 correct to advance to the next unit of instruction,
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A comparison was madz between the items on the Mcdern Mathematics
Supplement and the skills covered in the IPI materials. I ‘or each fifth
and sixth grader, a comparison was made between the test items the child
was expected to know (he had studied the related IPI skills), and {tems
he was not expected to xnow (he had not studied the related IPI skills).
The-childten knew significantly more of the expected items than the
not-expected {tems.

The next chapter describes reactions of students, teachers, and teacher

aides to the program.

O
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Chapter 4. Results-Reactions

Preview

Chapter 4 describes the reactions of students, teachers, and
teacher aides to the IPI proiect. Mathematics appeared to increase
in popularity for the children. Nine of ten teachers and five of
six aides had generally favorable reactions to the project, Aildes
reported a need for improved communications with their supervisors,

Subject Preferences of Students

Children in grades 2-6 were asked to identify their three
favorite school subjects in early October and again in mid May.

Each child received a list of subjects which included social studies,
spelling, math, music, gym, reading language, science, and art. He
was instructed to place the numeral 1 by his first choice, 2 by his
second choice, and 3 by his third choice. Responses were anonymous.
Results were tabulated for each grade, and appear in Table 13, A
single rating for each subject area was obtained by assigning a value
of 3 points each time the subject was selected as a first choice,

2 points each time it was selected as a second choice, and 1 point
each time it was selected as a third cholice.

The results show considerable gains in the popularity of math in
the lower grades, particularly in grades 2 and 4 where it moved up
three positions in the ranking of favorite subjects. 1In both grades 2
and 3, math was preferred over g/m and art in the spring of the year,
an admirable achievement for any academic subject.

In grade 5 and 6, math did not change its position, ranking third

after gym and art in both the fall and the spring. This suggests
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Table 13
Ranking of Subject Preferences
by IPI Students in Grades 2-6
in October 1969 and May 1970

Ranking by Grade

Subject Oct.2 May Oct.3 May Oct.a May Oct.5 _May Oct.6 May
Math 3 1 3 1 4 2 3 3 3 3
Art 2 3 2 3 1 1 1 2 2 2
Gym 1 2 1 2 2 3 2 1 1 1
Language 4 7 6.5 4 8 3 ¢ 7 8 8
Reading 5 4.5 4 5 5 5 5 6 5.5 7
Science 8 6 6.5 7 3 7 7 4 5,5 4
Social Studies 6 8 8 6 7 6 8 8 7 6
Spelling 7 4,5 5 4 6 4 4 5 4 5

a
Music was included in the list of subjects given to the children in
October, but inadvertantly left off the list given to the children in
May. Therefore, music was also excluded from the fall ranking.

cn
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several possibilities. Math may already have been a popular subject
with the children. Or perhaps tHe younger children, having been ex-
posed for fewer years to the more traditional approach, adapted more
easily to the new system. Another factor to consider {s that the fall
ranking was made in early October, after the children had already been
using IPI for a full month. The older children may have, in fact, re-
acted more quickly to the new system and may have alrcady changed their
views toward math by October.

The popularity of IPI m1th was also demonstrated when a six-week
summer class was offared to the Hall School children. Within a week
of the announcement of the class, over 50 children had voluntarily
signed up, with the consent of their parents. The summer class limit
was 60, Several non-IPI classes were hard pressed to meet a minimum
quota of 15 children.

Teachers' Reactions

The 10 regular classroom teachers in grades2-6 completed an evalua-
tion questionnaire {in May 1970. A copy of the questionnaire appears in
Appendix D . Generally, the tcachers were enthusiastic abour the math
program., Nine teaclhers felt that, all in all, the program was 'very
worthwhile." =®ight teachers iudicated that they thought most children
learn wore under TPI than in other math programs, and nine teachers
said they would prefer to continue using IPI math materials. When
asked to rate IPI compared to other math progrems, four called it "much
better than anv other program," three rated it as "better than some,"
and one person felt it was "no better or worse than anv other." Three
teachers had not used other math programs. All but one expressed in-

1terest in trying IP1 m-terlals in other subjact areas. Spelling was
©
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the most common request, followed by social studies and handwriting.

Teachers were asked to corment on changes which they had observed
in the childrens' gencral behavior. Among the comments, two teachers
mentioned increased enthusiasm for math and four teachers mentioned
positive changes in social behavior, such as moving about the room in
a more orderly fashion, taking better care of games and materials, and
generally acting "move adult." One teacher felt that because of success
in IPT, several children improved in all other academic areas but, two
tcachers were more cautious in their remarks. One stated that the
childrens® attitudes had fluctuated 1p and down, but they generally
liked the program quitc well. Another teacher remarked that some children
liked it very well and really became absorbed in the work.

Six teaéhers vere aware of some positive parental reaction to the
program. The most commonly he.rd remark from parents concerned their
childrens' increzased enthusiasm for math,

Several problems were brought out. Two teachers noted that some
children d1d not function well in the individualized setting and efther
became behavior problems or required constant help and direction.

Teachers were asked to specify children whom they thought "would
Bave bencfited more from a traditional approach than IP1." 7Three teachers
tﬁecked "ehildren with emotional problems." One each listed fast learners,
boys, very slow learners, children with discipline problems and non-readers.,

One upper grade teacher, who had taught more than four years, felt

that there had been "a breakdown in the general behavior," because '"this

particular group cannot work in such a free choice atmosphere,'" This
Q
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teacher felt that many children chose te do as little as possible, and
reported that it was a problem getting the children to "settle down

to work'" after IPI. She suggested letting the upper grades choose between
IPI and a conventional approach with textbooks.

Six teachers felt that there had heen 'some positive carryover"
from IPI into other subject areas. Half of these people mentioned vo-
cabulary words as the most important carryover. Other respcuses were
map reading, design and shape in art, and following directions.

With respect to physical arrangements for the program, 9 teachers
stated that they were adequate or good. One felt they were poor, suggesting
that all the children go to a special large room for IPI instead of working
in self-contained classrooms. Another teacher requested more spzce for
small group work, while a third suggested that disruptive children should
go to the IPI office to work.

Half of the teachers felt the program had been staffed zppropriately

in terms of the right kind and right number of people. The other half
felt there was some room for improvement, The most common request was
for more zides to help with group work and to assist the slow learners.
In general, teachers felt that communication among staff memb2rs was ade-
quate. The three teachers who saw 2 need for improved communi:ation sug-
gested that the roles of each staff member should be clearly defined each
fall; they requested more frequent teacher mecetings.

Twvo questions attempted to assess the teachers' view of their role in
the IPI program compared with that in a conventional math program. Two
teachers said that teaching under the IPI system made them 'feel more like
a professional teacher." Both expressed the feeling that they were more
aware of each child's needs and better able to give the individual help

O
F l(:‘ needed. Two othets said they felt '"less like a professional tezcher.'
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One of these teachers said she could plan more definitely with the
youngsters under a conventional program; the other felt she was sub-
servient to the material. The remaining teachers stated that they felt

no different about their professional status than before,.

A number of suggestions were offered for improving the inservice
training. The most common suggestion was to do much more actuval writing
of prescriptions for groups of children, and to observe staff members
working with children {n all aspects of the program. A“°th€£_££EEEEﬂE__“~
request was Lo acquaint teachers with all the manipulative aids. A
strong plea also was made for greater use of a wider variety of alds iIn
the classroom. Three people suggested bringing in teachers who had used
IPI to help explain the system.

The three first grade teachers also completed the questionnaire,
although only a few children from each of their classes participated,
and then only from Janu&ry through the end of the school year. All
three expressed concern over the level of vocabulary and reading ckills
necessary for IPI, They felt more teacher aides would be needed in their
rooms to assist non-readers 1if all first graders participated. They noted
that children who di¢ participate appeared enthusiastic about the program,
and two of the teachers asked that all first graders participate the next
vear.

Generally the teachers liked the I?I math project, although they
had some specific suggestions for Improvement. Here are some of the
teachers' comments:"

. You become more aware of the problems of the child in IPI.

. I would like to see less paper work with the teacter aides. I would

l1ike the aide to assist in the room during math most of the
time.

ERIC
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There arz many exciting and interesting things to do in
math which don't get tonuched in IPI. I would have liked to
choose ways to present topics which 1 felt were poorly pre-
sented iun IPI.

Once again - smaller classes heres, more help in the classroom,
more time to prepare are absolute necessities to make it work
well. :

I feel 1 am adequately helping more children more often and
that the degree of faflure and frustration of the children
is far less.

In IPI our role i{s that of meeting the individual needs of
each student each day. This would be a much harder role to
fi1l in a conventional program.

I feel the program could best be improved by the addition of
more prepared supplementary and review materials, and by a
series of manipulative materials directly connected with
skill levels,

I felt I was truly teaching math for the first time. I
am more than pleased with the program--and excited about
the results. My children as a whole express the same en-
thusiasm.

I really feel a sense of achievement in math and I think
the children feel the same. It took but a small effort
and a little interest tc make it work,

Teacher Aide Reactions

The six IPI aides at Hall School completed a short questionnaire
toward the end of the program. A copy of the questionuaire appears in
Appendix E . In general the aides were quite positive in their attitude
toward both thz IPI math program and their jobs.

Five of the six aides felt that "most children learned more under
IPI than in other math programs,” and ,four of them felt that, all in

" When asked to comment on

all, the program had been '"very worthwhile.
changes in the children's behavior, four aides indicated positive changes.
{Two of them said that the children seemed to have a more positive attitude

toward math, while another mentioned that studeats seemed to taks pride

in mastering the units. One aide mentioned increased enthusiasm, which
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she felt was due tn the fact that "nothing was too hard.") The Eifth
aide felt that no changes had cccurred, and the sixth aide did not respond
to the question.

Several questions dealt with the role of the ailde in the IPI program
compared with the job of a regular classroom aide. Five aides felt that
tﬁeir jobs resulted in more contact with the children, and that they were
assuming more responsibility than regular classroom aides.- The 1PI aide
felt her job was more satisfying and more rewarding because of seeing
the children do things they were capable of doing. It made her feel "a
little more important." Five aldes said they would recommend to a
friend that she work with IPI instead of in a regular classroom.

All the aides felt that the IPI program requir .d closer working
relationships between themselves and their supervisors than Iin a regular
classroom situation. VWhile there also was unanimous agreement that the
program was '"staffed appropriately" in terms of the right kind and the
right number of people, four aides mentioned somes concern about the quantity
or quality of the communication tetween staff members. A recurring comment
was the need for more meetings o '"get things out in the air."

Five aides rated their incervice training as '"fairly adequate, while
the sixth thought it was ''very adequate."” Reaction to the aide3’ training
manual was mixed. Several cides requested more involvement of childreun
in the training program, observing other staff members working with children,
and actually working with a '"sample student' themselves.

The teacher aides apparcntly had less contact with parents than did
the teachers during the school year. Five aides were not eware of any
parertal reaction to the IFI program, while the sixth said that several
parents mentioned that their children seemed more interested in math.

Chapter 5 presents recommendations based on the evaluation results.
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Chapter 5. Recommendations

Continue the project! Changes in achievement and attitudes

warrant further exploration.

Continue to increase the diversity of supp'ementary materials,
particularly manipﬁlative devices, available for use. Key the
supp lementary materials to the appropriate skills. Introduce
the classroom teachers to all the supplcmentary materials at

an carly inservice meeting. Periodicallv bring the teachers up
to date on new supplementary materials as they arc introduced

into the program.

Use actual groups of children as much as possible during the
inservice training for new teachers and aides. Provide teachers
with more practice in writing actual prescriptions for individual

children. Reduce the training session from eight to five days.

Schedule at least one staff meeting per month, including all

teachers and teacher aides at each meeting. During the first month

of school, weekly meetings may be desirable, especially for new
teachers. Encourage staff members to communicate with the coordinator
on problems or questions, so that these may be discussed at the staff
meetings. When requested, schedule meetings for subgroups of the
total staff, such as aldes, intermediate grade teachers, primary

srade toachers, new teachers, etc.

Include as many first grade children in the program a3 possible.
"Transfer" individual children into the 1PI program as soon as they

are ready. Investigate the possibility of developing a vocabulary

G2
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unit on the most common words and phrases used In the beginning
levels of IPL, This unit might help to increase the number of

first graders who cnuld operate successfully within the system.

Continue the practice of specifying one day per week as Visitor's
Dav. Limitinz visits, for example, to Wednesday, will minimize

disruptions of the program.

Recorm:ndations for the Second and Third Year
Fvaluations of IPI at Hall

Do not vse the Stanford Diagnostic Arithmetic Test. It s very

long, and a number of children simply refused to complete it.

If standardized test resulis are desired, use the ITBS Modern

Mathematics Supplement in grades 4, 5, and 6. It was found that

many children in grades 5 and ¢ who took the test during 1969-70
wvere not expected to knowr nore than one or twa items, according to
th~r position in the IPI continuum. The test reaily did not
measure the achievement of these children. Including the test
items designated for the next lover grade level would be helpful.
for example, children in 3jrade 4 would start with the test items
designated for arade 3; children in grade 5 would start with the

test items for grade /4; ctc.

Include the Minneapolis Arithmetic Test for gracdes 4 and 6.

This test provides basic computation items, which arc not present

on the Modern Mathcmatics Supplement. It docs not reauire reading.

Investigate reasons [or differcnces in achievement in computation
hetween students In different classes.
Orit separate reading-non reading instructions for test administratfon.

0
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Appendix B

Sample Pages from Standard Teaching
Sequence (STS) Booklet for
Fractions, level C, Skill 1
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Page 1 61

Fill in t})e blanks.

N\

This is a circle.

Thjs circle is divided into

't equal parts.

This circle is divided into how many

equal parts? _

When an object is divided into 4 equal parts, we say the

object is divided into fourths.

This box is divided into how many

.equal parts?

“Tnuweer LEvEL | unit | sxiL | sacE ]
CORRECT 68
Provided by ERIC C 08 1 1




Page 2 6o

When an object is divided intoc 4 equsl pafts, it is divided into

fourths.

Divide the objects below into fourths,

[ ]

-~

f — = = e = =

\

All these ob}ects are now divided into equal parts.

They are divided into .
O
E ; ;gerAY\.’ CN{RMRBEECRT 69 LEVEL uNtY sxiuL PAGE
o cC 108 [ 1 | 2




Page 10 C - Fractions - 1°©2

. .. PTS
CET ! el
Divide the figures into the parts named. o]
halves | thirds fourths
fourths halves

Mark each figure in the row that matches

the word,

thirds a4 | A | @
halves @
fourths @ &

Ring the fraction, | n.ers

3 100%
NO. OF]
PTS. %
B 2 87
) W

11 1 [1 1 1]1 1 1
3 2 4 |1 2 3 4 | 2 3 4

Q
EMC( © 1968, 1967 by Meredith Corporation, All rights reserved. vever | unit skiLL | mace

wmmmm n the United States.
vy C | 08 1 10

Fa L.
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Appendix C

Comparison of Items on the ITBS Molern
Mathematics Supplement, Form X with
Skilis in the IPI Mathematics
Continuum
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H10

CORRESPONDING IPI SKXILL
Research IPI IPI
Supplement Steff Floating Project RBS Staff
Item Number Member Teacher Director Members Decision
31 - - - D-Frac-h D-Frac-i D-Frac-u
32 D-PV-1 D-PV-1 D-PV-1
33 D-Mult-4 D-Mult-4 D-Malt-b
34 F-Fruc-8
D=S0M-5 D-SOM-5 D-SOM-5 D-SOM-5
35 D-COP-4 D-CoP-L D-COP-4
36 E-SOM-1 E-SOM-1 E-SOM-1
37 E-Div-4 E-Div-1 E-Div-h E-Div-4
38 E-Frae-1 D-Frac-1 E-Frac-1 E-Frac-1
39 F-Div-8 F-Div-8
F-COP-4 F-Div-8 F-Div-8
4o E-Add-L E-Pv-3 E-pAdd-k {D-Sub-2 | E-Num-1 DISAGREE
4 D-Div-3 E-Div-1
D-Div-2,3 D-Div-3 D-Div-3
L2 - - E-Milt-5 - - - - -
b3 - - - D-loney-k - - - - -
44 - - - F-COP-3 F-COP-3 F-COP-3
4s E-Mult-3 E-Mult-3 E-Mult:3
L6 F-Frac-1 D-Frac-b D-Frec-U D-Frac-4
W7 G-Geom-1 E-Geom-4 G-Geom-1 G-Geon-1
48 F-Geom-2 D-ST-3 F-Geom-2| F-Geom-2 F-Geom-2
Lg D-PV-5 E-Add-3 D-PV-5 D-pPV-2 DISAGREE
50 E-Mult-6 E-COP-L E-Mult-6| E-COP-h CISAGREE
51 --- --- - - -
52 E-PV-2 E-PV-2 E-PY-2
53 D-Frac-5 D-Frae-5 D-Frac-5
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CORRESPONDING IPI SKILIL
_ Research IPI IPI
Supplement Staff Floating Project RBS Staff
Item Number Member Teacher Director Membels Decision
54 C-Add-b E-Add-3 C-Add-b D-COP-5| E-COP-L DISAGREE
55 - - - F-COP- E-COP- E-COP-
=k ,6,7 2,4,6,7 2,4,6,7
56 D-Mult-7 D-Mult-7 D-Mult-7
57 G-57-3 D-Add-3 E-COP-2 | D-Sub-k4 DISAGREE
58 E-ST-2 D-SOM-1 E-S8T-2 E-ST-2 E-ST-2
59 E-Mult-4 E-Mult-3 E-Mult-b E-Mult-L
60 C-Ada-5 E-Add-3 E-Add-3 C-Add-5| D-Add-3 DISAGREE
61 - - - E-COP-6 E=COP-6 E-COP-6
a2 - - - F-Geom-6 F-Geom-b F-Geom-6
63 F-Frac-1 F-Frac-1 F-Frac-1
6ly E-Geom-6 E-Geom-6,7 E-Geom-7 E-Geom-7
65 E-Frac-k E-Frac-4 E-Frac-t
66 E-Frac-b E-Frac-4 E-Frac-b
67 G-ST-2 G-ST-2 G-ST-2
€8 - - - ~D-Geom-2 - - - - - -
69 - - - D-SOM-5 D-S0M-5 D-SOM-5
70 - - - D-Frac-b - - - - - -
71 F-Geoa-2 F-Geomes2 F-Geom-2
72 F-Mult-3 F-Mult-3 F-Mult-3
3 73 F-Frac-1 E-Trac-8 F-Frac-1 F-Frac-1
(e E-Num-3 E-Nurm-3 E-Num-3
75 F-Frac-b E-Frac-4,5 F-Frac-b F-Frac-4
76 E-Num-5 E-Num-6 E-Num- 5 E-Num-5

] i .
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CORRESPONDING  IPI SKILL
! Research IPI iPI
Supplement Staff Floating Project RBS Staff
Item Number Member Teecher Director Members Decisicn
E-Mult-5
77 -- - F-Mult-3 - - - -~ -
78 E-Frac-b E-Frac-bL E-Frac-5) E-Fraceld DISAGREE
F-Frac-U,5
79 F-8T-1 D-Frac-2
D-SOM-1 D-SOM-1 F-ST-1 F-ST-1 F-ST-1

8¢ E-Frac-U E-Frac-U E-Frac-b
81 - - - F-Geom-5 - - - - - -
82 E-COP-2 D-COP-5 E-COF-2 | &-COP-2 E-COP-2
83 F-Frac-10 E-Frac-U F-Frac-10 F-Frac-19
8u C-Geom-1 D-Geom-3 D-Geom-3 | D-Ceom-3 | D-Geom-3| D-Geom-3
85 - - - E-Num-2 - - - 5 .- -
86 F-Frac-2 E-Frac-U F-Frac-2 | F-Frac-2 | F-Frac-2| F-Frace2
87 - - - E-COP-6 - - - - - -
83 E-COP-2 E-Mult-9 E-COP-2 | E-COP-2 E-COP-2
89 E-Num-8 E-Num-8 E-Num-8
0 E-COP-2 E-Frac-2 G-ST-3 G-ST-3 DISAGREE
91 -~ - E-COP-5 E-COP-5 E-COP-5
92 G-COP-1s E-SOM-k £-SoM-4 | G-add-2 DISAGREE
93 - - G-Frac-2 G-Frac-2 G-Frac-2
ol - - - F-Num-1 - - - - - -
95 - - - E-COP-6 E-COP-6 E-COP-6
% - - F-COP-b -- - - - -

A
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Minneapolis Public Schools

Individually Prescribed Instruction (IPI)
Teacher Questionnaire

Because IPI is new in the Minneapolis Schools and because Hall School
is the only school where it is being tried, your opinion of this program
is very important. Your reactions will help determine the future role of
IPI in Minneapolis. Therefore, we hope you will give us your honest answers
to & few questions about the program. These questionneires are anonymous;
blease do not sign your name. TFeel free to make comments on any of the
questions or on important topics not covered. Use the backs of the pages
for additicnal writing space if you need to.

1. The physicel arrangements for the program were:
good
adequate

poour

What changes would you make?

2. What changes have occurred, if ary, in the clLildren's general behavior
as a result of the program?

- — —————

3. In your opinion, do most children:
learn more uwuader IPI than in other math programs.
learn about the same under IPI as in other math programs.

learn lzss under IPI than in other math programs.

ERIC
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4, Was there any particular group of children that you feel would have
benefited more from a traditional approach than from IPI? (Check as
many as applyf.

slow learners boys
average ctudents girls
fast learners other (specify)

children with emotional problems

5. Was ihere any pcsitive or negative carryover into other subject areas?
strong positive carryover _ some negative carryover
some positive carryover strong negative carryover
no effect on other subjects

If there was positive or negative carryover, how was this exhibited,
and in what subjeclt areas did it occur?

6. Were you aware of any parental reaction to the program?
"m0, not eware of any
strong positive reaction
some positive reaction
some negative reaction
strong negative reaction

Comment:

ERIC
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My inservice training for the IPI program was:

very adequaté; covered all important aspects of the program.

fairly adequate; covered most of the important aspects of the program.

not very adequate; covered only a few of the important aspects of
the program.
useless.

What changes would You make in the inservice training?

Do you feel the program was staffed appropriately; that is, were the
right kind and the right number of people available to yun the program
efficiently {teachers, aides, etc.)?

staffed appropriately

staffed appropriately, but could be improved

inappropriate staffing

What changes would ycu make in staffing?

Was there adequate communication between aides, teuchers, floating
teachers, and the coordinator so that problems could be resolved?

adequate communication
adequate, but could be improved
inadequate communication

What suggestions would you make for improving communication?
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i
10, How would you rate the IPI math program compared to others jou have
used?
have not used other math programs
much bett2r than any other program
better than some
no better or worse than any other
______not as good as others
____any approach would be better than IPI
11. Would you like to continue using IPI mavh materials?
would prefer to use IPI
would prefer some other math program
no preference, either is 0.K.
doa't know

12, In wnat other subject areas would you be interested in trying IPI
materials? (check as many as apply)

none sclience
reading social studies
spelling handwriting

13, Does teaching under the IPI system make you

____feel more like & professional teacher

feel less like & professional teacher
___feeL no different than before

14, How would you compare your role as a teacher in the IPI program with
that of a teacher in a conventionsl math program?

ERIC

Vaq
S W S L P T G —— T ——




-5~

15. 1If this program were going to be started in another schocl, what re-
commendations would you make about how it should be intiroduced to
the stafr?

To the children?

16. All in all, how worthwhile do you feel the IPI math program was this year?
_____very worthwhile
____ fairly worthwhile
—____not very worthwhile
a waste of time
17. I have taught for:
one year or less ____ three years
_two years ___four years
more than U4 years
18, We would appreciate any additional comments you have on the IPI math

program, We are especially interested in how the program can be im-
proved. (use the back side for additional space if needed)

O
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Minneapolis Public Schools

Individually Prescribed Instruction (IPI)
Teacher Aide Questionnaire

Because IPI is new in the Minneapolis Schools and because Hall School
is the only school where it is being tried, your opinion of this program is
very important. Your reactions will help determine the future role of IPI
in Minneapolis. Therefore, we hope you will give us your honest answers
to a few questions about, the program. These guestionnaires are anonymous;
please do not sign your name. Feel free to make comments on any of the

questions or on important topics not covered. Use the backs of the pages
for additional writing space if you need to.

1. My inservice training for the IPI program was:
very adequate} covered all importent aspects of my job.
. fairly adequate; covered most of the important aspects of my job.

not very adequate; covered only a few of the important aspects of my job.

useless.

What changes would you make in the inservice training for teacher aides?

2. Do you feel the program vas staffed appropriately; that is, were the right
kind and the right number of people available to run the program efficiently
(teachers, aides, etc.)?

staffed appropriately
-,__stafféa‘ibpropriately, but corld be improved
inappropriate staffing

What changes would you make in staffing?

29
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3. How would you compare your job as a teacher aide in the IPI program
with that of a teacher aide in a regular classroom?

4. Do you have more contact with the children under the IPI program than
you would in a regular classroom?

more contact less contact about the same

5. Does the IPI program require closer working relationships between aides
and supervisors than in a regular classroom?

yes no about the same

6. Do you feel you are assuming more responsibility than a teacher aide in
a regular classroom?

yes no about the same

7. If a friend of yours had a chance to work as .. teacher aide in an IPI program
in another school, would you recommend:

that she work with IPI
that she work in a regular classroom
I would tell her it didn't make any differencc
don't know what I would recommend

8. The physical arrangements for the program were:

| good

—w____adequate

poor

What changes would you make?
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9. What changes have occurred, if any, in children's btehavior as a result
of the program?

10. In your opinion, do most children:
learn more under IPI than in other math programs.
learn about the same under IPI as in other math proirams.
learn less under IPI than in other math programs.
11. Were you aware of any reaction on the part of parents to the program?
no, not aware of any
strong positive reaction
some positive reaction
some negative reaction
strong negative reaction

If you were aware of parents' reactions, what things did they like or dislike
about the IPI program?

12. If this program was going to be started in another school, what recom-
mendations would you muke about how it should be introduced to the aides?
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15.
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4.

All in all, how worthwhile do you feel the IPI math program was this year?

. very worthwhile

fairly worthwhile
not very worthwhile
_ 2 waste of time
How long have you been a teacher aide?
one yesr
two Years
three or more years
We would appreciate any additional comments you have on the IPI math
program. We are especially interested in how the program can be improved,

and what changes you would like to see in the role of the teacher aide
in the program.




