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Introduction In an effort to respond to the needs of New Jersey school
. districts, the Office of Program Development of the New Jersey. in-service training to schools wishing
State Department of Education funded an E S.E.A. Title H pro- formation can be obtained from the
ject entitled Project TAP (Technical Assistance Program). First cerning such services. It is hope® th4
year funding (1973-1974) resulted in the publication of twéd docu- this directory, previewing sample ma
ments, “Reading Programs that Work. A National Survey” and propriate technical assistance will re
“Math Programs that Work. A National Survey, ' which were implementing programs that best me
’ ¢ mailed to every schoql building in the State of New Jersey. students.
As with the onginal publications, this sécond edition contains Prarlect TAP 1973-1974 Pllots
descriptions of diagnostic-prescriptive reading programs for | .
whith some success has been demonstrated in the classroom as Durlng the, 1973-74 academc year, H
shown by statistical evidence of significant improvement of ‘stu- pilof implementation of programs inc
;- dent learning. It is the hope of the Office of Program Devel- " THAT WORK and READING PROGH

opment that teachers and administrators will find this document
S useful when making a program selection.

The.reader should take note that the programs chosen to appear
. in this directory do not constitute all the diagnostic- -prescriptive
s mathematics programs available to schools, nor should the read-
er assume that.all diagnostic-prescriptive ‘mathematics programs
were considered for inclusion In order to initially identify pro-
grams, the authors used such comprehensive sources as the,
. . Eighth Report of the International Clearinghouse on Science and
v i ~ Mathematics Curricular Development, Title Iil and the IVD Pro-
cess (102 nationally validated Title 11l programs), and Alert: A
) Source of Elementary Programs and Projects. In preparation for
%, “the second edition, indiviguals regarded_as mathematics experts
were contacted to critique the directory and to provide further
insight about existing programs and projects that might be con-
. sidered forinclusion In the final analysis, over 50 programs were
¢ . . Anjtially considered for inclusion. The final decision as to which
o ’ programs would appear in the directory was based on available
evialuation-data that indicated that the programs had demonstrat
ed} a posmve,lmpact in the classroom.
The use of this dlrectory is but one step in a total decision
making process. A Program Profile matrix proyides the reader
with edsy identification of the salient features ©of individual pro-
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In an effort to respond to the needs of New Jersey school
districts, the Office of Program Development of the New Jersey
State Department of Education funded an E S.E.A. Title Ili pro-
ject entitled Projett TAP (Technical Assistance Program]. First
year fundmg {1973-1974) resulted in the publication of two docu-
ments ‘Reading Programs that Work. A National Survey” and
“Math Programs that Work_ A National Survey.s which were
mailed to every school building in the State of New Jersey.

As with the original publications, this second edition contains
descriptions of diagnostic-prescriptive reading programs for
which some success has been demonstrated in the classroom as
shown by statisticat evidence of significant lmprovement of stu-
dent learning It is the hope of the Office of Program Devel-
opment that teachers and adminisfrators will find this document
useful when making a program selection -

The reader should take note that the programs ghosen to appear
in this directory do not constitute all the diagnostic-prescriptive
mathematics programs available to schools; nor should the read-
er assume that all diagnostic-prescniptive.,mathematics programs
were copsidered for inclusion In order fo imitially identify pro-
grams, the authors used such comprehensive sources as the
Eighth Report of the International Clearinghouse on Science and
Mathematics Curricular Development, Title 11l and the IVD Pro-
cess {102 nationally vahidated Title Il programs),-and Alert: A *
Source of Elementary Programs and.Projects. In preparation for
the second edition, individuals regarded as mathematics experts
were contacted to critique the directory and to provide further
insight about existing programs and projects that might bé con- -
sigered for inclusion. In the-final analysis, over 50(programs were
initially considered for inclusion The final decision as to which
programs would appear in the directory was based on available
evaluation data that indicated that the programs had demonstrat-
ed a positive impact in the classroom.

The use of this directory is but one step in a total decision
making process. A Program Profile matrix provides the reader
with easy identification of the salient features of individual pro-

" grams. The program de'scriptions offer information related to pro-

gram rationale, materials, classroom organization, in-service -
training, cost, evaluation data on student achievement and, where
possible, the location of New Jersey school districts using the
program. In addition to the directory, the project staff accumuiat-
ed sample materials for gach program. These materials have
been disseminated to the N.J. Educational ImprO\}ement Centers
Northwest and South.

It is suggested that administrators and teachers éontact the EIC
nearest their district if they are interested in.previewing
materials related to the programs. In some cases, the programs
ro\'-ﬂ-nlf’* in this catalog have been funded as demonstration
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centers . Some of the centers provide technicai assistance and
in-service training to schoois wishing to adopt the program. in-
formation can be obtained from the programs theraseives con-
cemmg such services. It is hoped that the combination of using
this directory, previewing sample matenais, and acquinng ap-
propriate technicat assistance wili resuit in school districts
implementing programs that best meet the needs of.the-r )
students . - \
Pro]oct TAP 1973-1974 Pilots . .

During the 1973-74 academic year, Project TAP coordinated the
ptlot implementation of programs included in MATH PROGRAMS
THAT WORK and READING PROGRAMS THAT WORK in eight .-
New Jersey s¢hool districts. The purpose of establishing these
pilots was to provide each participating school district with an
opportunity to systematicdlly select, lmplement and evaluate a
program in hght of partlcular needs.
After a review of the directories, instructional and administrative
staff in the participating' districts selected a reading or,mathe-
matics program to be:implemented 1n a minimum of three class-
rooms over a five month period begmning during January, 1974
Four of the districts selected elementary mathematics programs,
two selected elementary reading programs, and one selected a _
tutorial program involving peer tutoring. One district I need of .,
a htgh school mathematics program_piloted; for evaluation pur- ry X &;
poses, a program not included in the directory.”Control class-
rooms were selected for evaluation purposes and standardized
tests were administered immediately prior-to and after five
months of progtam implementation to detetmire the compara-
tive-performancs of the two groups for all the pilot sites. An
inner city site piloting an elementary readipig and math program
was established in April, 1974 and data for this district will be
collécted during the 1974-75 academic vear.

-~
Listed below are the part:cspatmg school districts and their re-
spective coordinators for the pilot |mplementatlon .

>

- Mr. August Fleck, Principal
Milton Avenue School

Chatham Borough
School District

- Mr. Sam Herring, Principai
Fairfield Primary School

Fairfield Township
School District
Hampton Townshtp
Public Schools

- Dr. Edwin Oskamp,
Administrative Principal,
Marion McKeown School

Lakewood Public Schoots - Mrs. Gen Tama, District
Reading Coordinator =
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Mr. John Buffington, Principal
Memorial School

Maywood Publ Schools -

- "3 i)

' Newdrk Public Schools - Mrs. Robbye Lee, Titie 1i}
. ‘ Project Coordindtor

‘ Sussex Avenue School
Pleasantwilie Public
Schoots

- Mr. John Garnty, Principal
So. Main Street School -
+
St. Michaels Regional - St. Thergse Aima, Principal
High School, Union City S
Sparta Township School - Dr. A. Jo}genson. Assistant
District Superintendent -,

“ -

Staff members at each pilot site received training prior to imple-
mentation dnd ongoing visitations/observations took place to
provide for continuous monitoring and technical assistance by
the TAP coerdinators and reading and mathematics consultants.
The purposes of onsite monitoring were to identify any problems
or needs for additional training, obtain data related tc changes
in teacher behavior in relation ta planning, classroom organiza-
tion, content emphasis, use of materials, use of time, 4nd thé
monitoring of student progress, and to obtain specific data on
how the programs were being implemented in the various pilot
= teachers’ classrooms. The total monitoring process for the pilot
districts included an initial staff interview, three classroom obser-
vations, and a final vt%ft to obtain information on how the staff
viewed the programs after the five month pilot, and what futuré
plans the district hgd for the program.

Observation data focuse& upon how students were oréan.zed for

3

program activities, the types and range of activities and materais,

the effectiveness of the activities in involving students, and the
skul of the teacher in using various daagnoshc-prescnpt.ve
procedures Y !
Prior to p:loting. all of the schools had used a single or mulfi-text
approach with standard reading or math series. Grouping had
¢ taken place accdrding to ability levels in the past, but without
" specific knowledge of each child's skill level. Fhe diagnostic;
prescriptive programs’ assessment mstruments placed children
. alopg a spectrum of skills which were keyed.to specific activi-
* tieg Initially, many of the teachers had trouble managing the
diaggostic-prescriptive programs, but the. difficulties were re-
solvéd as teachers became comfgrtable with new techniques.

- : ~ LY
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Observahon data reveaied considerabie change in teacher be-
havior in regards to planning, classroom orgamzatlon utilization
of & wider range of materials, and evaluating student progress.
Teachers felt that with the knowledge of each child s specific
strengths and needs, planning became much more meaningful.
Classroom organization became more flexible, and shifted ac- ,
cording tochildren’s progress, spanning large group instruction,
teacher-conducted small group instruction, small groups of stu-
dents working together, and students working independently.
Teachers used a wider range of materials which, in many cases,
included games, marfipulables, simulations, and audio-visual
materials. Evaluation of student progress was greatly aided by .
the.use of assessment instruments. and was charactetized by

very specific rather than subjective evaluation.
e [}

Pilot-contro! evaluation data revealed that in'3 6f the districts,
the pilot group showed significantly better academic performance
over the five month period. There were no significant differences
between the two groups in 3 of the districts, and in 2 districts,
the results favored the controi group on certain subtests of the
standardized instruments which were used. These subtests are
being examingd in light of tt\e relationship of test items to the
material covered in the ptot and controt programs. Interpre-
tation of these results must take into consideration the difficui-

" ties that teachers and students encountered in acclimating to

new nstructional strategies during the middie of a schooi year.
All of the districts will continue to :mpiement the programs dur-
ing the_1974-75 academic year, and six of the districts have
diffused the programs to other Ievels and/or schools an ther
d;stncts .
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Teacher Manual
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T

Estimated Per Pupit Cost

National Vahlidation

c - of the States (LV.D)
‘ (1) $500 to set up Math Center; $300 per classtoom. |
(2) Varies for different Ieels. < v (3
.(3) Exclusive of professional salaries, the estimated cost of establishing a center 1s $5,800. . /I (4
: (4) About $20/class. - , ) ) (5
« * {5) The cost of operating the program, including salaries for_ teachers and aides, i abﬁt\s433 per pqp/‘l\. ‘\\(6.
(6) Installation cost: $20 per pupil. . ‘
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(1) $500 to set up Math enter; $300 per classroom.
(2) Varies for different levels.

(3) Exclusive of professignal salaries, the estimated cost of establishing a center 1s $5,800
(4) About $20/class.

(5) The cost ofifperating the program, including salaries for teachers and aides, is about $433 per pupil.
(6) Installation cost: $20 per pupil. '
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Academic
Advancement
Program

Morristown, New Jersey

Summary

The AAP Math Program is an
alternative to the traditional way
of teaching mathematics and .
groyping by ability. it 1s an indi-
vidualized, performance based

instructional program sequenced

according to a hierarchy of basic
learning skills, and has been de-
signed to accomodate a wide
range of ability levels. Hetero- *
genous grouping in the program
provides for socio-economic,

. racial, and ethnic integration
withoutloss of cognitive growth.

~

«
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Nature of the Program
For whom |s the program designed?

The AAP Program is designed for use with students in
grades 4-9. - .

On what rationale Is the program deslgned;?

Individual differences in learning rates and learning readiness
dictate a need to provide mathematics programs: that aliow for
these differences. The traditional means of meeting individual
needs has been to “track™ or "ability group’ students and thus
provide a learning level that was closely fitted to student ability.
However, research has shown that ability grouping can cause
a compounding of problems especially for individuals in the
lower tracks The AAP Program is intended as an alternate
methoc(to ability grouping that allows for heterogeneous group-
ing without cognitive penalty to participants while et nating or
minimizing problems encountered with tracking. A wide range
of learning materials is employed to provide for both in-depth
and linear achievement in the learning of mathematics.

What are the general goals and objectives of the program?
The objectives of the program are. to increase the average
learning rate 1n mathematics for at iéast 60% of the participants
by at jeast 25% and to show that increases in average learning
rate can be achieved with students of diverse ability learning
in heterogeneous groups {Cognitive growth is not adversely
affécted by heterogenous grouping with individualization.} An
additional objective is to effect a positive change in student
attitude toward school and in student attitude toward the learn-
ing of mathematics.

Organization and Materials

How is the program organized?

Instruction is organized into 86 units beginning.with basic
addition and continuing through Algebra 1. Parallel series of

. commercially published mathematics programs are fitted to-
gether to Jorm a spiraling series of instructional units and
several options are available for completing work in each unit.
The option is selected by the teacher based on a pre-test score
for the unit A student may bypass a unit entirely, do in-depth
work, or be assigned a number of problems. 'Students can
move from one set of materials to another on one skill level,
moving horizontally and/or vertically, ang experiencing some
topics in greater depth than others. A supplemental homework
system has also been devised. Major commerciat publishers

-

A7 | .

-

" with a staff constructed record card fj

Classroom Activities

used are Addison-Wesley- Individuali
Algebra: A Modem Approach, Ginn—A
and Laidlaw— Spe_ctrum Mathematics

What are the speclfic objectives of

.The specific objectives of the AAP
vide a means for mastery learning of
addition through Algebra |. The objed
dependent upon his/her individual af
cal readiness.

How much student time is devoted

Students spend from 40 to 60 minut
ing on grade level and need. Those
assistance or enrichment devote gre
addition, each student i1s expected tqg
additional minutes per week outside

What materl;ls are provided for stud

For each of'the 86 units, a student ig
pre-test followed by the nstructionak
depth of investigation in each unit is
scores and teacher judgement of the
ual. Students are also provided with

pre and post tests. 3

What materlals are provided for the

Th‘e teacher is provided with correcti
uals for all maternials. in addition, the

maintain a continuous progress reco
student and parent questionnaires a

How are classes organized?

Classtbom grouping 1s based on a se
vides for racial, sex, and socio-econd
room. If it is found that personality cg
learning, a student may be easily tra
without embarrassment or loss of aca

How are the materials used?
Each 'AAP student begins with the fi
If the student scores 80 or above, m3

18
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Nature of thg Program
For whom is the program designed?

The AAP Program is designed for use with students in
grades 4-9.

On what ratiopale is the program designed?

Individual differences in learning rates and learning readiness
dictate a need to provide mathematics programs that allow for.
these differences. The traditional means of meeting individual
needs has been to “track” or "ability group” students and thus
provide a learning leve! that was closely fitted to student abitity.
However, research has shown that ability grouping can cause
a compounding of problems especially for individuals in the
lower tracks The AAP Program is intended as an alternate
method to ability grouping that allows for heterogeneous group-
ing without cognitive penalty to participants while eliminating or
minimizing problems encountered with tracking. A wide range
of learning materials is employed to provide for both in-depth

-and linear achievement in the learning of mathematics.

What are the general goals and?&chtives of the program? _

The objectives of the program are’ to increase the average . '

learning rate in mathematics for at Jeast 80% of the participants
by at least 25% and to show that increases in average learning
rate can-be achieved with students of diverse ability learning
in heterogeneous groups. (Cognitive growth is not adversely

- affetted by heterqgenous grouping with individualization.) An

additional objective is to effect a positive change in student
attitude toward school and in student attitude toward the learn-
ing of mathematics. '

.

Organization and Materials

How is the program organized? .

lnstructio#is organized into 86 units beginning with basic
addition and continuing through Algebra I. Parallel series of
commercially published mathematics programs are fitted to-
gether to form a spiraling series of instructional units and
several options are available for completing work In each unit
The option is selected by the teacher based on a pre-test score
for the unit. A student may bypass a unit entirely, do in-depth
work, ‘or be assigned a number of problems. Students carl
move from one set of materials to another on one skill level,
moving horizontally and/or vertically, and experiencing some
topics in greater depth than others. A supplemental homework
system has also been devised. Major commercial publishers

Aruitoxt provided by Eic:
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used are Addison-Wesley- Individualized Mathematics and
Algebra: A Modern Approach, Ginn—Essentials of Mathematics,
and Laidlaw—Spectrum Mathematics Series.

What are the specific objectives of the program?

" The specific objectiv’es of the AAP Math Program are to pro-

vide a means for mastery learning of mathematics from basic
addition through Algebra I. The objectives for each student are
dependent upon his/her individual ability levet and mathemati-
cal readiness.

How much student time is devoted to the program?

Students spend from 40 to 60 minutes per day in class depend-
ing on grade level and need. Those students wishing additional

“assistance or enrichment devote greater amounts of time. In
addition, each student 1s expected to devote approxtmately 75
addifional minutes per week outside of class.

{What‘méte{ials are provided for students?

For each of the 86 units, a student is presented first with a unit
pre-test followed by the instructional unit and a post-test. The
depth of investigation in each unit is determined By pre-test
scores and teacher judgement of the best option fok the individ-
ual Students are also provided with homework packages, and
pre and post tests. N

-

What materials are provided for the teacher?

The teacher is provided with correction keys and teacher man-
uals for all materials. In addition, the teacher is also provided %
with a staff constructed record card for each student in order to
maintain a continuous rogress record. Standardized tests, and
student and parent questionnaires are also provided.

Classroom Activities

How are,classes organized? fe.
Classroom grouping is based on a selection process that pro-
vides for racial, sex, and socto-economic balance in the class-
room If it is found that personality conflicts interfepwith
learning, a student may be sly‘transferred to agfother section
without embarrassment or 1¥ss-of academic progress.

How are the materials used?

Each AAP student Begms with the first unit by takingsa pre-test
If the student scores 80 or,above, mastery has bee;&ﬁemonstrat-

| 18
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ed. The student then moves'orf to the next unit. If the student

* = sgores less than 90 but above 70, the student is assigned work
on those portions of the unit where deficiency has been dis-
covered. If the student has gcored less than a 79, the student
has demonstrated a need for intensive instruction and works

» -through all materials in that unit. The student upon completiori

. of the assigned materials must demonstrate mastery of the
maternials in the unit on a post-test (generaliy a score of 90 or
better - but teacher discretion must be used in indivmidual cases)

Jn order to move ahead. Suppiementary work may be necessary.

In addition, an individuaiized homework program i1s provided o
supplement basic skills instruction. These matenais are de-
signed to improve computational speed and accuracy and aiso
give real life application for newly mastered skills in the form
of verbal problems. The format for assignment of work is similar
to that used in-the basic course of study. /‘-—

Are teacher aldes used? ’

Teacher aides are a concomitant of the, program. Aithough a
portion of the cost can be absorbed by IRcreased class size,
two aduits are requured to malntam efficient classroom

operations.

.

How is student progress assessed?

Student progress is measured by performance on \nit post- 3

tests and on the number of units completed. Each student is
judged based on his/her past performance in mathematics and
on his/her entry level into the program.

Iimpliementation Requirements and Provisions

Are specialfacilities needed of suggested?

No.

P2 4

Is in-service training needed or suggested?

Best resuits are obta ﬁthe teacher can spend at least one
week In a classroom where the program s operating. Although
this 1s Not strictly neckgsary, it does tend to make transition to
‘ individualized instructign easier.
, " .

- What provision is. made for special training of,}eqcbers?

Informal summer workshops are provided for new teachers
during whith time they assist in the assembly of program
matenals and records. Where possible, participation in an op-
eratmg clasSroom is suggested. .

"ERIC .

[AFo e rovded o v 3 k .
: v '

How has the program been e\(aluaget.i?

What provision Is made for training of teacher aldes?
v

None. . . \
What Is the cost of Implementing the program? [

Start-up costs for another district replicating the AAP math- )
ematics program would primarily involve staff training, and the
acquisition and'storage of teaching materials. Initial acquisition
of learning materials (consumabie} would cost apprdximately )
$9 per student for year one and dropping about 10% per year
thereafter. Storage facilities, a very necessary part of the pro- L
gram, should cost no more than $200 per classroom L

Program Development and Status

How was the proéram developed? ‘ |

AAP was developed under the auspices of ESEA Title 11l and |
the Morris School District. The program was developed by

local district staff to meet the needs of a newly merged school K
district with wide variations in student ability and preparation.

What Is the status of th‘ekbr*ogram'{

Final rewniting of the program is to be completed ?y January,
1975. Materials for dissemination are to be available at a later
date.

Program Evaluation ~

The Stanford Achievement Test: &ntefr‘rfgi’late Level II, 1964

Editibns, form X and Y were used to measure cognitive achieve-

ment. A total score was determined by averaging the grade \
level scores for the following three subjects: Arithmetic Com- %
putation, Arithmetic Concepts, and Arithmetic Applications. The

pre-test was used as a.baseline to establish an average learn-

ing rate by dividing the grade level score by the number of .
months of school instruction beyond Kindergarten. An expected

score for post-test ime was calculated by increasing the ‘aveg

age iearning rate by 25%. The affective evaluation was based .

on parent questionnarre data and dealt with the parents’ pet-

ceptions of students attitudes towards schoo]. %

I'd - /

What were the indicated strengths and weaknesses of the ‘.
program?

The percent of students exceeding the expected cognitive goal
of an increase in average learning rate by 25% was 67% in the
first year (project goal was that at least 80% would increase
their learning rate). The compounding effe€t.may be difficult



" Tel: 201-539-8400

to sustain for students who remain in the program. Although

any measurement in the affective domain is necessarily subjec-
tive, over 85% of the parents reported that their children enjoy- ,
ed schoo! more or much more.

Useful )nformation
Where can information abdut the program be obtained?
Joseph H. Dempsey, Program Director ‘
Academic Advancement Program

Morris School District
Morristown, New Jersey 07960 y

3

What school districts in New Jersey are famiiiar with the
program? .

Morris School District

. References

Lachat, M.A, “Academic Advancement Program Valication
Team Report”, May, 1974.
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Bilingual Continuous’

Progress
Mathematics

Developed by Southwest
Educational Development
Laboratory

Summary .

. Bilingual Continuous Progress

+  Mathematics (BCPM) is a pro-
gram aithe developmental level
which provides a complete first ¢
year of basic mathematics in-
struction 1n an aural-visual mode.
it 1s designed so that any child,
even a'transfer pupil, can begin
mathematics instruction when-

... @ver he or she enters the first

-grade. The basic part of the pro-
gram consists of 93 objectives,
arranged into mathematical dreas

" attwo levels of difficulty The ob-

jectives are organized into 14
mathematical areas each of which
has specifi¢ skills that children
must master before moving on to
the next area. All areas consist

+ of adiagnostic test games. in-

" structional cassette tapes with
accompanying work booklets,
and mastery tests. The cost for
installing the programis approx-
imately $500 for settingup a

math center, plus $300 per class- -

.., robm for consumables (work

"bogklets).

“panying work booklets, and mastery tests. Meetin

Nature of the Pfogram

" For whom is the program designed?

This first grade level program is especially designed for the
Spanish-spaaking child who does not read or understand
English, but is also appropriate for the child who reads and
speaks Egglish: ’

Oon tht rationale is,' the program designéd?

The basts of the Soythwest Educational Development
Laboratory's first effqrts in mathematics was the individually
Prescribed Program leveIoped by Research for Better Schools
and published by Appleton-Century-Crafts. Testing the IPI
program with mugrant%lex-ca'h American pupils showed that the
first grade componentiof the {PI math’program did not work with
the target population. |t was decided to begin preliminary pian-
ning and development activities for an alternative mathematics
program’that would work with first grade Spanish-speaking
Mexican American children in the Southwest. Each pupil's
program was to be determined by results of diagnostic tests
administered before such mathematics areas as numeratior,
addition/subtraction, and fractions, Program goals were to be
accomplished through the use of \taned blllngual instructional
media, and effective staff fraining. t _

What are the general geals and obiecttves of the program?

The four basic goals of the program @re t1) to aliow all students

in first grade ta participate in mathgmatics instruction before . __!

learning to read, (2) to faciitate the participation of non-English
speaking students in“a program of qathematics before they at-
tain a working vocabulary in English, (3) to develop in each chiid
the mathematical competency he is capable of attaining, and (4)
to prepare the child for a grade two mathematics program.

Organization and Materials ' .
How is the progi'arﬂ’ organized? -

The program, which uses an aural-visual mode, is based on 93
objectives arranged into mathematvcal areas at two lgvals of dif-
ficulty. Each area has’ spegific skills that children must master
before moving on to ‘the next area. Each arga-consists of a
diagnostic test, games, instructional cassette tapes with accom-
individual
needs is assured through the use of diagnostic tests, in-
_ dividualized assignments, varied instructional approaches, and
" a choice between two Ianguagés of tnstructuon-—-Enq}asp ‘or
Spanish. ‘ o

AX .

2 v ¥

»’

'" quentially_lists the minimal assignment|

2

. What specific gbjectives are involved? N:
Objectives-are organized mto#\e followi F
Readiness, Number, Numeration/Place or
traction, Multiplication, Division, Fractio Th
Systems of Measurement, Geometry, a 'Sp':

<
Holw much student time is devoted to Egg
To achieve mdlvuduallzatton. the teacher 3 0
the proper use of the materials in an atm( n
are permitted to work at various tasks, a Th
each child. Proper class management ¢ €
grouping flexibility 'E,fg
anc

What materials are provided for the st

pro
firs:
the
ning
: pro

The childreri use prerecorded cassette
workbooks A manipulative activity intr
Then, each objective is presented in a ¥
tions for the child given in either Span
e&ccompanymg cassette audio tape

What materials are provided for the te
A teacher's manual includes suggestio

management, a glossary of Bilingual
Mathematics terminology, and a Presc

me:

wh

provided are diagnostic and mastery te

Math Activities Manual contains instruct The

manipulative devites used in the activi :gaﬂ
How open is the program to supplem i ts:ﬁ
teacher-made materials? - ~ thle
To introduce ¢oncepts, a set of 24¢ ga tor
The games are simple to construct, al
preparing them are included in a teac Or
. the games, children can actually see an
learning. Fhe games can also setve ad t Ho
Teachers may supplement thdse: game
making. ,,'- . Ly The
‘o 5— obj
. What student;aagyment matetials a fict
or suggested?* 7 bel
“ai ’ : dia
A dlagnostlc instrument 1s agministere par
he undertakes each area of*work. Bas nee
diagnosis, the teacher records needed div
Assignment Chart. Whep the pupil mas ac
entered in‘the appropriate block on h Sp:

Sheet which prdvudes a record of his |
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Nature of the Program

. For whom is the program designed?

This first grade level program is especially designed for the |
Spanish-speaking chiid who does not read or understand

i English, but is also appropriate for the child whq reads and
speaks English. -

' On what rationale is the program duignéd?

The basts of the Southwest Educationat Development
Laboratory's first efforts in mathematics was the Ingividually
Prescribed Program developed by Research for Better Schools
and published by Appleton-Cede-Craﬂs. Testing the IPI
program with migrant Mexican American puplils showed that the
first grade component of the 1Pl math program did not work with
 the target population. It was decided to begin preliminary plan-
ning and development activities for an alternative mathematics
program that would work with first grade Spanish-speaking
. Mexican American children in the Southwest. Each pupil's
program was to be determined by results of diagnostic tests
/fadministered befgre Such mathematics areas as numeration,
addition/subtraction, and fractions. Program goals were to be
 accomplished through the use of varied, bilingual instructional
media, and effective staff training.

: What-are the general goals and objectives of the program?

The four basic goals of the program are: (1) to allow all students
in first grade to participate 1n mathematics 4nstruction before
learning to read; (2) to facilitate the participation of non-English
speaking students in a program of mathematics before they at-\
> tain a working vocabulary in English; (3) to develop in each child

- the mathematical competency he 1s capable of attaining; and (4)
1o prepare the child for a grade twp mathematics program.

Organization and Materials
How is the program organized?

i The program, which uses an aural-visual mode, is based on 93°
objectives arranged into mathematical areas at two levels of dif-
ficulty. Each area has specific skills that children must master
before moving on to the next area. Each area consists of a
diagnostic test, games, instructional cassette tapes with accom-
panying work booklets, and mastery tests. Meeting individual
naelds 1s assured through the use of diagnostic tests, in-
dividualized assignments, varied instructional approaches, and
a choice between two languagés of nstruction—English or

SN :
2 |

What spe-ciﬁc ob]ectlve's are involved?

* Objectives-are organized into the following mathematical areas: '

Readiness, Number, Numeration/Place Value, Addition/Sub-
traction, Muitiplication, Division, Fractions, Money, Time,
Systems of Measurement, Geometry, and Applications.

1
How much student time is devoted to the progum?\
:ro achieve individualization, the teacher coordinates an,d}u&des

the proper use of the materials in an atmosphere where. childrep
are permitted to work atvarious tasks, at the pace best suited to

* each child. Proper class manageme'nt depends on complete

grouping flexibility.  «

What materials are provided for;the student?

The children use prerecorded cassette audio tapes and
workbooks. A manipulative activity introduces each concept
Then, each objective is presented in a workbook, with instruc-
tions for the child given in either Spanish or English on an
accompanying cassette audio tape.

What materials are provided for the teacher?

A teacher’s manual includes suggestiens for classroom
management, a glossary of Bilingual Coritinuous Progress
Mathematics terminology, and a Prescription Chart which se-
quentially lists the gninimal assignments for each lesson. Also
provided are diagnostic and mastery tests and answer keys A
Math Aotiviies Manual contains instructions for constructing the
manipuiative devices used in the activities.

How open i; the probram to supplementary and
teacher-made materials?

To introduce concepts, a set of 24 games has been de\ﬁsed.
The games are simple to construct, and instructions for
preparing them are included in a tedcher's manual Through
the games, children can actuaily see and manipulate as they are
learning. The games can also serve as an enrichiment activity
Teachers may supplement these games with those of their own
making. . ’ "

‘What student assessment materials are provided
or suggested (3

A diagnostic instrument 1s administered to each pupil before
he undertakes each-area of work. Based on thg child's ~
diagnos:s, the teacher records needed skiil assighments in the
Assignment Chart. When the pupil masters an area, the date is
entered in the appropriate hlock on his Achievement Profile
Sheet which provides a record of his pace and achievement.

20 °
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Mastery, test are avaidabie for pui demonstraton of each con-
tent ebjective. . S A

Classroom Activities
How are classes organized?

The program s designed to ailow a child to begin mathematigs
insfruction at whatever time of year he or she enters first grade.
The chiid can enter the program without jnterfering with the
progress df the rest of the ciass or feeling pressured in catching
up.” Close contact between the teacher and the child is
important to the success’ of the program. The teacher must
closely monitor each child’s progress and, on the basis of
assessment and mastery data, assign the next days activities.
Children may work in small groups, independently, with a peer
tutor, or with the teacher or aide.

How are materials used?

4 he program begins with a series of basic preparation tessons
called Readiness. These lessons famiharize the child with the
program s aurai-visual method of instruction by acquainting him
with the cassette playback equipment employed, and by
providing activities to sharpen hsteming and observation skilis.
Individuahization 1s achieved through the use of diagnostic tests,
individual assignments, instructional cassette tapes with cor-
responding work booklets, and@astery tests.

+

Are teacher aides used?

It seems advisable to have a teaching assistant or aMe who can
be responsible for recording clerical data, tutoring, and helping
in the distribution of materials and equipment.

\ .
How is student progress assessed? }*
The system of diagnosis aliows children to enter the program at
their own level and progress at thew own pace, filhng-in gaps in
thew iearning and avoiding repetition. Skili checks at the end of
each work booklet measure the pupil’s progress. If the.ebjective
is not reached, supplementary work 1s prescnbed. This may be
in the form ¢f a game, tutoring, and/or additional pages inciud-
ed in the work bookiet. Ghildren are assigned to work with the
kind of instrdttion and with matenals that will be of most heip to
them individually. The pupil is given a Measure for Mastery
which tests his ability to apply the knowledge learned in each
area. The Achievement Profile sheet provides a record of his.
pace and achievement.

Implementation Requirements and Provisions

" “Are special tacilities Seédéd'i;r“shg‘geste'd? ’ .

A
An effective way to avoid costly duplication of equipment is to
confine all BCPM'instruction to a math center, which may be a
room or a smaller area, that has space for work s{&tions and for
storage of all materials. The physical arrangement and equip-
ment of the math center is an important consideration for the
success of this program. The plan should allow separate areas
for independent work, cassette work, tutoring and games.

Is special equipment needed?

The following equipment and furniture are needed for the math
center: t '

1. Playback units (cassette players)—six playback units are
recommended for each math center. It is best if these units are
not designed to record and erase tapes.

2. Listening bars—a center should have at least two listening
bars. Each bar should contain enough outlets to allow up to five
children 1o listen to the same tape simultaneously.

3. Headphones—because no more than 10 children and the™
teacher will work with cassettes at any one time, eleven
headphones are recommended. The headphones should cover
the ears completely to eliminate classroom noises.

4 Storage space—provision must be made for storing instruc-
tignal materials, games and supplies used in thé program.

" 5, Vi'sual dividéts (optional)—the center should be provided with

partitions or dividers of some type to insure proper testing.
6. Extension cords—several heavy-duty extension cords may be
required to operate the playback units. ’

Is in-service training needed or suggested?

Staff development is built into \ﬁ&program through a teacher's
manual which includes suggestions for classroom management,
a plan for organization, instructions for the construction and
playing of games, and an Assignment Chart which includes a
sequential listing of minimal assignments for each lesson.

What provisions aré-made for special training of teachers?

The Southwest Educational Development Laboratory has
provided the following services to area school districts. 1. staff
development activities to acquaint participating teachers with
the instructional materials and their implementation, and, 2.
evaluation instruments and activities to assess staff develop:
ment success, program effectiveness, user satisfaction, and,
program modificatipn needs.




full financial support,to the program.

PArar
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What provision is made for training of teacher aides?

" None. -~ - T

v »

What is the cost of implementing the program?

The cost for installing the program is approximately $500 for
setting up a math center, plus $300 per classroom for con-
sumables (work booklets). The math center includes six
playback units, two listening centers, one set of cassettes, and a
staft development manual.

Program Development and Status

. How was the program developed?

Product development began February 1, 1971, under the direc-
tion of Walter Stenning of the Southwest Educationat Devetop-
ment Laboratory. The Texas Education Agency was the source
of funding. Until product development ended August 31, 1973,
The Texas Education Agency, through its funds to the Texas
Migrant EduCatidnal Development Center, continued to provide

LY

Soccoro Lujan, Program Coordinator, and Mary Elizabeth Meji4,
writer, directed development activities, Games for the project
were designed by Jose Lopez. Other members of the SEDL staff,
as well as outside consultants, assisted reviewing the materniais
and making recommendations for revision. School districts in
Texas provided experimental school settings for field testing
and formative evaluation.

.What is the sfatus of the preijbnt program? .
et

The system is considered tgé complete and usable.

Program Evaluation

How has the program been evaluaied?

Evaluation data were collected from five of the eight project
classrooms in which BCPM was implemented and two tom-
parison classrooms with pupils of similar age and ethnic
characteristics where the IPI Mathematics program was being
used. The project population was composed of 70 pupils and
the comparison population of 32 pupils. The Cooperative
Primary Mathematics Tesk*a,publication of ETS, was ad-
ministered pre and post to both project and comparison classes.

‘Q“ram? %@ . v
IC —

IToxt Provided by ERI

What Were the,g,),%dicated strengths and weaknesses of the
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Useful Information

Where can the pfogram be obtam

Dnrector Field Relations and DISSG
Southwest Educatfonal Developme
Austin, Tx. 78701

What school districts in New Jers
program?

Norne
References

Lujan, Socorro, and M E. Mejia, Tead
Continuous Progress Mathematics.
Educational Development Corporat

Staff of the Southwest Educational
Printed resumes of program.

Texas Migrant Education Center. A
(Chapter 5), Texas Education Agency;
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" program?

. N .
Analysis of variance between pre-test and post-test performance
of the project group indicated that the pupils in the program
made statistically significant gains. Results from an analyss of
covariance in comparing raw score gains of the project and
comparison groups indicated that the project group made
significantly greater gains on the test than did the comparison
group. ‘

The mean percentage of pupils showing mastery for eight of the
curriculum content areas was 79% at the first skill check, in
most cases, the remaining pupils mastered the objective by the
second skill check. )

Based on a 60% return of field test data from teachers and aides
100% positive response was indicated toward staff orientation.
The least positive response was directed toward the curriculum
materials (67% positive, 10% negative, and 23% no opinion).

The mean percentage of responses was high (84% positive re-
action) while the overall mean negative reactibn to the six pro-
gram features was only 4.5%. All respondents indicated that they
would like to teach the program again next year.

The program is especially designed for the Spagnsh-speakmg
child, although it may also beg used with English speakers. This
represents a strength in overcoming the traditional lag ex- ,
perieniced by such children in mastering mathematics. The
chiddren in the program experienced iittie difficulty moving into
traditional second grade mathematics programs. ,

Useful Information

» .
-~ »

Where can the program be obtained?

Directqr, Field Relations and Dissemination
Southwest Educational Development Laboratory
Austin, Tx. 78701 ;

o

What school districts in New Jersey are familiar with the
LY

t

None

‘References

Lujap, Socorro, and M E Meijia, Teachers Manual, Biingual
Continuous Progress Mathematics. Austin. Southwest
Educational Development Corporation, 1973.

Staff of the Southwest Educational Development Laboratory. , :
Printed resumes of program.

Texas Migrant Educatign,,penter. Annual Report of TMEDC
(Chapter 5), Texas Education Agency, 1973 .
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Conceptually
Oriented -
Mathematics
Program

Columbia Public Schools
. Columbia, Missouri

Summary

.The Conceptually Oriented
Mathematics Program (COl
developed under an
Higrant, 1s a man
gram that Is diagnostic and pre-
scriptive. Comprehehsively de-
signed to meet ndivigual needs
through small group Mstruction,
it provides for continuous prog-
ress from first grade mathe-
matics until the student is enter-

‘ing an algebra class. Student ’
test results are used to deter-
mine strengths and weaknesses

for grouping purposes. Program -

matenials support the role of the
classroom teacher as a manager
rather than a lecturer ;Materials
include Teacher Guide. Books,
Placement Test Post-Tests, Indi-
vidual Profile Sheets, and refer-
ences-to commercially produced
textbooks. The cost per pupil is
estimated at $8.50 which in-

. €ludes the cost of providing one
commercial textbook for every
three students.

~ Ve
s,

.

b

Nature of tﬂe Program

For whom is the program designed?

~

This continuou(pfogress program is designed for all students in

grades one through eight.

™
TN

On what rationale is the program designed?,

LY
The program developed out of a recognition that the instruc-
tional strategies which characterize traditional subject-centered

apprdaches fail to reflect individual differences in children, and
tengAo encourage fitting students to textbook molds.

@ Conceptually Oriented Mathematics Program was
developed to assist elementary teachers in diggnosing
children’s needs in terms of mathematics concepts, and
prescribing appropnate activities for a given jevel of competen-
cy. By providing teachers with tools for dnagnosns and prescrip-
tion, the developers of the program hoped to overcome
teacher's tendencies to consecutively follow, textbook pages
while using an identical program for all chiidren in a class.
COMP, by its design, provides diagnostic and prescriptive tools
for the teacher, and allows for a considerable range of student
competency and achievement.

What are the general goals and objectives of the droi;ram?

The objectives of COMP are to allow teachers to work with™
students on an individual basis, and to help students achieve
mastery of the mathematics skills customarily introduced in
grades 1-8 according to‘a sequence which reflects individual
competency and achievement. The program is broken down
into ten bread concept areas which are developed vertically
through twenty-five levels of complexity. Predetermined.se-
quences at each level individualize the learning of mathematics
skills for students, and allow them to ,master the skills at their
own rate. .

Organization and Materials

" How is the program organized?

A Scope and Sequence Chart is the visual organization of

-COMP into ten broad concept areas. These areas are developed.

vertically through twenty-five levels of.complexity which have
been broken down into two or more steps. The inclusion of a
step Z in levels 10 - 25 provides for horizontal enrichthent. A
complete lesson has been prepared for each concept, and
presented for each step at every level. Each lesson has the
following format: * .

21

StepB Sets:‘?L/\

Activities -~

Textbook .References: Houghton Miffiiny
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Other References: Film Strips, Comme
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suggested in the Teacher Guide Book:
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Nature of the Program .

For whom is the program designed? .

.

This tontinuous progress program is designed' for al'students in

ffli
: grades one through eight.

me On what rgﬁjnmle is the program designed?

&

val
ition that the instruc-

hing m developed out of a recog
00K tiongkstrategies which characterize traditional subject-centered
a aches fail to reflect individual differences in children, and
ed? ;ﬁé‘nd to encourage fitting students to textbook ,molds.
" The Conceptually Oriented Mathematigs Rrogram-was
developed to assist elementary teachers in ¢iagnosing
children’s needs in terms of mathematics concepts, and
prescribing appropriate activities for a given tevel of competen-
cy. By providing teachers with tools for diagnosis and prescrip-
" tion, the developers of the program hoped to overcome
teacher s tendencies to consecutively follow textbook pages
while using an dentical program for ait children in a class.
COMP, by its design, provides diagnostic and prescriptive tools
for the teacher, and allows for a considerable range of student
competency and achievement.

The pr

sondg
sful
antig
S in
n, D
ant}
1d i

Wha't_are the genergl goals and objectives of the progrgm?

The objectives of .COMP are to allow teachers to work with
students on an individual basis, and to help students achieve
mastery of the mathematrcs skills customarily introduced in

- grades 1-8 according to a sequence which reflects individual
competency and achievement. The program s broken down
into ten broad concept areas which are developed verticaily
through twenty-five levels of complexity. Predetermined se-
quences at each level individualize the learning of mathematics
- skills for students, and allow them to master the skills at their
own rate. . .

' o
| Organization and Materials

How is the pr, gram organized?

A Scope an Sequence Chart is the visual orgamzatnon of

co en broad concept areas. These areas are developed
vertically through twenty-five levels of complexity which have
been broker down into two or more steps. The inclusion of a
E _step Z in levels 10 - 25 provides for horizontal enrichment. A
complete lesson has been prepared for each concept, and
presented for each step at every ievel. Each lesson has the
following format: o

-

la
| a

i - ’
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The concept . : .o C
The behavioral objective -
The mathematical 1deas

Vocabulary . . .
Activities ~ . )
Textbgok References. Houghton Miffun, Addnson Wesley
Worksheets

Other References: Film Strlps Commerical Tapes, Enrlchment
Books

As the student progresses through a level, the teacher offers
guidance and uses inngvative teaching aids which are_
suggested in the Tegcher Guide Book.

What specific.objectives are involved? R
Student skills are developed in ten concept areas with the intent

of preparing students for a successful encounter with algebra .

after they have completed the sequentral levels encompassed in

the program. The terf concept areds include Numerals, Order,
Addition, Subtraction, Multiplication, Division, Function and

Graphs, Geometry, and Measurement. Anywhere from two to

seven conecepts may be incorporated into a single step. An ex-

ample of this would be:

Level 14
StepB  Sets: ) Comiparing cardinal numbers
‘ of two disjoint sets as :
,,_?é or ratio .
Multiplication. ultiplying a whole

number by a fraction

Locating a pointon a
a number plane, using
/ .- a numbered pair

- Geometry:

Functions & Graphs.

Idenitifying similar and
incongruent figures

Students must reach a mastery of 80% on each of the steps on a

given level before proceeding to the next level of learning. They

may skip a complete level, intluding all its steps, if they can

score 80% on a placement test which 1s available for each level. ,

How much student time is devoted to the program?

Lower grade students woutdépend about forty minutes a day,
but this would vary for individual cases. In the upper grades, six-,
ty minutes would be the average.

What materials are provided for the students?

The studentis provided with vocabulary, activities, and textbook
references for sample problems and assignments. There Is also .
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an individual mathematics record sheet so jhat

.
|

each student .

¥

may track his own progress.
1

- What materials are provided for the teacher?

A Teacher s Guide Book, which serves as a handbook, provides
instructions and suggestions to supplement the teacher s
knowledge of mathematics, and to relieve her of some of the
pressures involved in finding appropniate acyvities for concept
development. Suggested activities for devel8ping and reinforc- °
ing concepts, and innovative teaching aids are included in the
manual. Textbook references include muitiple grade levels for
each reference. Placement tests are available to help the
teacher determine a student s pre lesson level of competence,

. and post-tests are included to evaluate student iearmning.

How open is the program to supplementary and teacher-made
materials?

.- . £ +
There are no direct provisions made for this. With this type of
structure, however, suppiementary or teacher-made materials

may be added a{ every step.

What student assessment materials are provided or
suggested? -

The program provides {for Post Testel.to be given after the in- _
struction for a level has been completed. If ‘a student doesn’t
succeed on Post Test I, review work is available which includes
Post Test IL. In general, the post-tests consist of five itenis for
each behavioral objective in a given level, Space is provided on
the post-tests for the student to work. Post Test Il, available for
levels 7 - 25, was developed to relieve teacherg of the task of
developing new tests for levels which must be reviewed. It is
simildr in"content to Post Test |, and requires the same.degree of
proficiency A student's progress is recorded on an Individual
Profile Sheet which iflustrates the areas in which a student does
well, . . i .
, : ’
Classroom Activities

&
*‘

How are classes organized? E

Placement tests are used at the beginning of the schdol year or
when a new student enters the jrogram to determine the com-
petency level of individual students in a school population. The
tests include ten questions for each behavioral objective-in the
level. Tests for levels seven through fwenty-five consist of ten
multiple choice items for each concept. After the student's in-
structional level has been determined, teachers confer to place
the students in instructional groups. Some schools cross grade
O _nes, while others exchange students within grade levels The

y .

2 .8
purpose of the grouping s to allow teachers to attend to
students’ strengths and weaknesses more effectivhly.

How are the matetials used? .
L
The student receives the intraduction to a given level from,thé',
teacher. Students then work with the materials of a patticaiar
level, according to the format provided, take Post Test I, artd
either move on to a new level, or work with review mater:a!
Jfollowed by Post Test It ’ N e

Are teachgr aides used?

-

Teacher aides are not required. However, they would gre_ay‘y

facilitate record-keeping and classroom management. ;
v \.)
How is student progress assessed? ;

The cycle of post-tests is utilized to determine student proficien-
Ccy at each level. Data are recorded on an Individual Profile Sheet
which is designed to illustrate the student’s leve! of proficiency.

Implementation Requirements and Provisions
Are s;;écial facllities needed or suggested?

No.

Is special equipment needed or suggested?

Filmstrip and movie projectors, and tape recorders are re-
quired.

Is in-service training needed or suggested?
Y

F)

An in-service program in diagnostic-prescriptive techniques
and classroom management procedures woutd be heipful.

What provi;io‘r'l is made for special training of teachers?

No special provision is provided. However, the Teacher’s Guide
Book serves as a handbpok for implementing the program.

What provision is made for training of teacher aides?

»

None.
N .
What is the cost of implementing the program?

The estimated cost to impiement this program would be $8,50
per pupil, which includes the cost of providing one commercial
textbook for every three students. This cost 1s based on the ex-

. 17
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pense involved for implementation in the Columbia, Missouri
schools where approximately 7,000 students are using the
program These students are housed in thirteen elementary
schools, three junior high schools, and one non-public school.
The Missouri State Department of Education, and the report of
&e E’S.&A. Title lll national validation also quote an estimated
~ oSt of $8.50 per puplil. .

-
‘
&
s .
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~=Program Development and Status

M .

L] ‘v
How was the program developed? * . -

Funding arrangements for the development and evaluation of
COMP came from E.S.E.A. Title Il and the Columbia Board of
Education. It is an internally developed management program
based upon research information and ontributions from
classroom teachers. Pilot schools were set up in Columbia,
Missouri which is an urban setting with a diverse student pop-
uiation. Results from the pilot were used as data for revision.
. Qutside teachernconstiltants aided in the’ evaluation prior to the |,
final rewriting which took place in August, 1973.

What is the status of the present program?

Final 'rewriting of the program was complgted in August, 1973.
- Materials for dissemination are to be availaple by November,
1973. . .

Program Evaluation |
How has the program been evaluated?

Student achievement data were collected from three elementary
schools (grades 1-8) and a junior high school where the
program had been implemented. Evaluation was undertaken at
all jevels, using the Metropolitan Achievement Test for grade 1,
and the lowa Test of Basic Skills for grades 2- 8 after one year of
participation in the program.

What were the indicated strengths and weaknesses of the -

program?

Post-test results for grades 2- 8 showed that the mean increase

for 77% of the participating students was 16.5% percentile

points The mean increase for the total population was 10.5

percentile poinfs. Twenty pércent of the population had a mean

decrease of 10 5 percentile points. Table. 1 summarizes the

post-test resuits, and indicates the mean percentile gain or loss
* for stuqents at each grade level.

4

) D .
B IK‘IC the E.S.E.A. 'fith i qat}onal yalidation ratings, this project
1

Aruitoxt provided by Eic:

5

"

received 99 out of a possibie 100 points in c'ategones

related to innovatveness, Effectiveness, Cost, and Exportabty,
-and recesved the Educational Pacesettes Award. The program
does require paperwork and record keeping on the part of the
teacher, but this type of activity can be accompushed by teacher

. assistants.

Useful information ’
Where can the program be obtained?

Alta M. Harness, Director ~ . .

Conceptually Oriented”Mathematics Program

Calumbia Public Sghools: L : ,
1002 Range Lane ..

Columbia, Missouri 65201

{(314) 443-4013 Ext.224 !
What were the results of the pllot of this program In
New Jersey?

During 1973-74, Project TAP coordinated and evaluated the
implementation of COMP over a five month period between
January and June, 1974, in the Chatham Borough School
District and the Hampton Township School District.

Chatham implemented the COMP program for the total school
population at the Milton Avenue School (231 students) and the
other elementary school in the district served as a control
school. Grade levels oné through five were represented in,
the schools, spanning all ability levﬂs..goth IGE (Individually
Guided Education) schools have an ungraded multi-unit school

" organization with primary and intermediate units. Prior to

COMP, students were grouped in mathematics but not accord-
ing to specific skills.

Initially, teachers found the COMP program very time consum- -
ing in terms of planming. Part of this related to mid-year
implementation and not having the full range of materials to

which the program is keyed. -
The program increased teacher awareness of an extensive
range of materials, and they felt that the COMP pre-post
materials are far more effective than any other tools they had
had for evaluating student progress. Skilis could be pinpointed,
and the program lends itself to assessment in terms of be-
havioral objectives. This skill level grouping resuits, in the
teachers’ opinions, in the optimum utihzation of time. Chil- »
dren became more self-rehant and teachers provided them}v:th
a wider range of materials. The Chatham teachers indicated
that the COMP Program had resuited in their teaching some

%
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math concepts they hadn't taught before, and in teaching some
concepts sooner They also felt that the concepts are very
well explained, and that the children understand the concepts.

The pre-post performance {January-May] of the pilot:and con-
trol students on the Metropolitan Achievement Test: Math

1 {Primer, Primary 1, Primary 2, Elementary, and Intermediate
Forms) showed no significant differences between the two

data must be interpreted in light of a mid-year, five month
implementation that required extensive changes in planning,
instructional organization, use of materials and student assess-
ment. The COMP Program was diffused to all schools in the
Chatham district for the 1974-75 academic year.

The Hampton Township School District implemented COMP
with 75 pilot students in four units of the Marion E. McKeown
School. The four units also provided 75 control students, and
grade levels 1-8 were spanned. The student population was
comprised of varying ability levels. Hampton used COMP as

a supplement to Individually Prescribed Instruction (IPI) which .
had been used in this IGE school for a year. (Control students
only used IPI materials.)

Much plannlng time was requured to build COMP into the pilot
students’ programs. In terms of instructional planning for the
pilot students, the COMP categories were used rather than

# those of IPI. While objectives are keyed to various levels in
both programs, the staff felt that [P| categories were too minis-
cule - four or five IPI categories fit into each COMP skill level.
The pilot teachers also felt COMP was more appropriate to

3 forming a curriculum bank of materials related to skill level .

s . categories. While the teachers felt that the IPI booklets they

used were excellent, COMP is keyed to a much richer array of

textbook and manipulable materials. COMP thus took the pilot

students from plain paper materials to many other things.

COMP led to grouping for individualization in Hampton rather
than individualization totally keyed to iidependent work. Instruc-
tional organizgtion for COMP spanned small group instruction,
small groups of students working togetfier, and students working
independently. Group activities -observed by the TAP Coordina-
tors included the extensive use of games, tapes, manipulables,
simulation's, and question-answer and discussion activities. Stu-

; dents working independently used text qraterials, games and

1 ..simulations, filmistrips, and cassettes. IPI and COMP materials

were used concurrently. L

ERIC

.

groups However, the Chatham staff emphasized that these

. Mathematics.”

. 7
IPI puts more of an emphas:s on modern math, while COMP
puts more emphas:s on computationai skiils, and does a iot with
vocabulary. Also, [Pl monitoring of student progress s related
to very narrow skill areas. COMP pre-post instruments test an
entire level and thus retention comes into the picture.

In summary, COMP changed the ways Hampton teachers
worked with students in terms of working with groups, using
more multi-media matenai, and not having to constantly pre-
post test the students since COMP assessment matenais span
& wider skill level area in an activity cycle. Duning 1874-75,
MP is being used as a supplement to P} thrOughOut the
hool,
As with Chatham, Hampton Township evaluation data reveaied
no significant differences between the pre-post gains of the
pilot and control group on the lowa Test of Basic Skilis Test
A: Arithmetic Skills.

/
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Heath Elementary
Mathematics
Program (K-6) .
Heath Mathematics
Program (7 & 8)

D.C. Heath and Company
Lexington, Massachusetts

Summary

The Heath Elementary Mathe-
matics Program for grades K-8,
and the Heath Mathematics Pro-
gram for grades 7 and 8 provide
an activity-oriented mathematics
approach based on behavioral
objectives. Learner-oriented, the

. total program stresses the struc-

tural charagteristics of mathe-
matics, and places much em-
phasis on computational skills.
The primary focus of the pro-
gram is the active involvement
of the learner, as he works from
the concrete to the semi-con-~
crete to the abstract stages of
mathematics. Many practical
apphcations of mathematical
skills charactenze the experi-
ental development of concepts
and structures, and the program
utilizes manipulable objects,
projects, puzzles, and games as
foyndational models. The pro-
gram provides for individual dif-
ferences, and for the diagnostic
evaluation of students. Heath
Mathematics Program for grades
7 and 8 was designed to comple-
ment other K-8 programs as well
as the Heath K-8 program.

.

Nature of the Program
For whom is the program designed? .
The program is designed for use with students in grades K-8

On what rationale is the program designed?

The active jnvolvement of the learner is the' primary.principle on -

wh:ch this program s based. An exper.ential rationaie by which
students learn through, exploring and applying characterizes
the program. The textbook provitles the springboard from
which the children move to activities beéyond the text.

What are the general goals and objectives of the program?

&
The bas.c ntents of the program are to i1, foster seif-motivated
learning through active nvolvement, (2) facilitate the develop-
ment of computational proficiency, (3 prowide for deveiopmen-
tal understanding of concepts and structures through basic
applications, and (4) provide for diagnostic analysis and in-
dividual differences.

.
3

Organization and Magerigls

s

How is the brogram organized? : E
i

The program I1s organized around a comprehensive | { of
behavioral objectives for each textbook in the program, and for
each chapter in the texts. Long term objectives dealing with at-
titude, creativity, and initiative are also included. Characteristic
of the program are many probiems that apply mathematical
skills to everyday situations Projects, puzzies, and games are
scattered throughout the texts which require active learner in-
voivement and provide for individual differences.

Each chapter section provides practice through oral and written
class exercises, and ndividual exercises. The bulk of the exer-
cises in the Heath program are written for the middie 75% of a
class. However, sections marked with an asterisk or fabeled for
experts” are more difficult and provide a deeper insight into a
concept as well as thore difficult problems. Sections labeled
keeping skills sharp prowvide dritl exercises for those students
needing additional practice in basic computation. Vocabulary
lists accompany each chapter. However, vocabulary that is too
technical or rigid 1§ avoided. Accompanying the program are
basic work3heets for remedial use, and supplementary
worksheets for enrichment. These are available in workbook
form or on dupficating masters. Twelve drill cassettes, designed
to provide practice in basic addition, gubtraction, multiplication,
and division facts, are provided. Zfagnostic tests for each
chapter, and cumulative tests which may be used a5 pre or post-
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* dation for high school geometry Is also

tests are availabfe.

What specific objectives are involved

'
B I T P A P A I

This program seeks to introduce basic
and principles to children in ways that
world. The children work from the conc
to the abstract stages of mathematics

Levels 7 and 8 weave a concise retea
into-a study of number properties, funct
treatment of equations and positive an
nfshes sold groundwork for the study

tion to coordinate geometry.
How much student time 18 devoted to

The amount of ime devoted to this pro
ndiiduai student abuities and interes
methods.

What materials are provided for the s

Student texts provide detailed lists of b
tivities which include exercises, game
and dragnostic tests. Students use B
remedial work and Supplementary Wo

What materials are provided fqr the t

The Teacher s Edition of the text inciu
correlates the behawvioral objectives for
Diagnostic Tests, textbook materials,
Supplementary Worksheets. An Assig
basic, average, and enriched progra
Guide suggests & sequence for using
Supplementary Exercises in the stude]
Exercises and Word Problems in the T
Cassettes Diagnostic tests for Levels
duplicating masters

How open is the program to supplem
materials?

Manipulable objects and supplement
materials for student projects are an i
program.

What student assessment materials a
or suggested?

The studént text includes diagnostic te
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* Nature of the Program .
. .
For whom is the progfam designed? _

On what rationale is the proéram designed?

The active involvement of the'learner is the primary principle on
which this program is based An experiential rationale by which
students learn through eXploring and applying characterizes
the program The textbook provides the springboard from
whiCh the children move to activities beyond the text.

- What are the general goals and objectives of the program?’

The basic intents of the program are to (1) foster self-motivatéd
learning through active involvement, (2) facilitate the develop-
ment of computational proficiengy, (3} provide for developmen-
tal understanding of concepts and structures through basic
applications, and (4) provide for diagnostic analysis and in-
dividual differences.

Organization and Materials
How is the program organized?

The program Is organized around a qompreh'enswe hist of

- behavioral objectives for each textbook ifi the program, and for
- each chapter in the texts. Long term objectives dealing with at-
- titude, creativity, and initiative are also included. Characteristic
. of the program are-many problems that apply mathematical

¢ skills 1o everyday situations. Projects, puzzles, and games are
scattered throughout the texts which require active learner in-
volvement and provide for individual differences. -

i Each chapter section provides practice through oral and written

E class exercises, and individual exercises. The bulk of the exer-

f cises in the Heath program are written for the middle 75% of a
class. However, sections marked with an asterisk or labeled “for

experts” are more difficult and provide a deeper insight into a

- concept as . well as more difficult problems. Sections iabeled

. keeping skills sharp provide dnill exercises for those students

. needing additional practice in basic computation. Vocabulary

¢ lists accompany each chapter. However, vocabulary that is too

; technical or rnigid 1s avoided. Accompanying the program are

basic worksheets for remedial use, and supplementary

[ worksheets for enrichment, These are available in workbook

f form or on duplicating masters. Twelve drill cassettes, designed

to provide practice in basic addition, subtraction, multiplication,

and division facts, are provided. Diagnostic tests for each

Q j1apter.‘(an‘<1 cumulative tests which may be used as pre or post-

“LRICT a9

PAFullToxt Provided by ERIC

.
Ty, 0 fﬁ,-"(

X,
i

Bl “The p}ograr';w is designed for use with'students in grades K-8. y

tests are available, : ,

. ’

'Whét’speclfic objectives are involved? -

This program seeks to introduce basic mathematicai concepts
and principles to ctildren in ways that are applicable to ther
world. The childreffwork from the concrete to the semi-concrete
g

to the abstract stages of mathematics. *

Levels 7 and 8 weave a concise reteaching of basic arithmetic
into a study of number properties, functions, and equations. The
treatment of equations*apd positive and negative numbers fur-
nishes solid groundwork ffor the study of aigebra, and a toun-
dation for high.school gepmetry is aiso provided in an introduc-
tion to coor try.

inat% georz
How much student time is devoted to the progran{?~
{ . N
The amount of time devoted to this program varies according to

individual student abities and interests, as well as teaching
methods. >

. What materials arcyrovided for the student?

Student texts provigle detailed lists of behavioral objectives. ac-
tivities which inclug;e exercises, games, puzzies, and projects,
and diagnostic'tests. Students use Basic Worksheets for

remedial work and Supplementary Worksheets for enrichment.

What materials are provided for the teacher?

The Teacher’s Edition of the text includes a Programmer which
correlates the behavioral objectives for each chapter with the

Diagnostic Tests, textbook materials, Basic Worksheets, and

Supplementary Worksheets. An Assignment Guide suggests
basic: average, and enriched programs. A Skill Maintenance
Guide suggests a sequence for using the games and
Supplementary Exercises in the student text,”Supplementary
Exercises and Word Problems in the Teacher's Edition, and the
Cassettes Diagnostic tests for Levels 3 - 6 are available on
duplicating. masters. '

How open is the program to supplementary and teacher-made
materials? ‘ . -

Manipufable objects and supplementary or teacher-made
materials for student ppbjects are an integral part of this
program,

What student assessment materials are provided
or suggested

The student text intludes diagnostic tests called “Ready or Not."

33
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The Teacher s Ed:tion usts testing activiies, and inciudes papet
and pencil tests for each chapter. In addition, there is one
Diagnostic Test for each chapter and four cumulative Dlagnostlc
Tests for each grade. .

- Classroom Activities

How are the classes organized?

The arrangement of the ctassroom facilitates management ot
student learning agtivities in this program. Several learning

centers may be set up as well as tables-fof individual and small -

group use, desks for written work, listening areas wvth tape
recorders, and a game corner.

.

!, o
[ 399

The use of the diagnostic tests in this program enables the

How are the materials used?

.teacher to identify skills and diaghose weaknesses. In- -
dividualized student lessons are prepared on the basis of listed

behavioral objectives. Students are referred to appropriate text-
book pages, Basic or Supplementary Worksheets, or activities

described in the Teacher's Edition. Such feature$ as projects,*

games, puzzles, picture problems, “problems for experts” and
“keeping skills sharp,” provide for inqividual differences.

The projects are intended to give students opportunities to ex-
plore mathematical topics on their own. Many of the suggested
games and puzzles provided fun-ornented drill work. The “for ex-
pert sections are designed for the better students, and keep-
ing skills sharp sections are egsentially dnil exercises on com-
putational skills. Students aiso-utilize manipulable objects and
apply therr skilis to a wide vanety of practical problems. Post-
tests are used to assess student achievement.

Are teacher aides used?

The use of teacher aides would greatly facilitate classroom
management in this activity-oniented program. The use of aideg
is not necessary, however.

LY

How is student progress assessed?

The comprehensive evaluation program of‘entry tests, pre-tests,
post-tests, and testing activities provide tools for assessing stu-
dent progress in relation to the program objectives. Groups of
items on the Diagnostic Tests are keyed to the pages of the stu-
dent textbook, and subscores for these groups reveal student
and class abshity in the vanious skills. The Diagnostic Tests may

_be used as pre-tests followed by individually prescribed

Q

assignments, or as post-tests followed by remedial and enrich-
ment assignments. Testing activities provide opportumties for
idividual students or smail groups of students to demonstrate

Ed
o
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.concept understanding and apphcation. Teachers keep a record

of each student’s progress

Implementation Requirements and Prévisions
Are special facilities needed or suggested?

No, . 7 .

Is special equipment needed or sugg'estéd?

No . . .

Is in-service training needed or suggested? s -
No

What p:ovisior; is made for special training of teaghors?
None

w.hat provision is made for training of teacher aides?

None -

.What is the ‘cost'of implementing the program? = .~ =

The cost of the HEATH ELEMENTARY MATHEMATICS PRO-
GRAM varies for each level. Based on & class of 30 level three
students, the:par pupil cost for implementation would be from
a basic cost of $4.50 to approximately $6.00 for a program
which includes all ancillary materials. The subsequent per class
cost for replacing consumables at this level would be approx-
imately $50.00 per year. A set of twelve drill cassette tapes
may be purchased for $99.00: This set contains cassette tapes
for levels K-8. .

The textbooks for grades 7-8 cost $5.19 per copy. A set of
Basic Work Sheets for Underachievers (on duplicating masters)
costs $15.54. Supplementary work Sheets (on dupliating
masters) cost $23:40, and diagnostic tests (on duplicating’
masters) cost $9.21.

Program Development and Status

How was tﬁe program. developed?

Ciyde Dilley and Walter Rucker, ¢o-authors of the Heath Elemen
tary Program, were active partic.pants in the UICSM Slow
Learner Jumiar High School Project in mathematics during the
1960's. The purpose of the project was to fgd a way to teach
pasic arnthmetic to slow learners at the juniGr high level
Aithough a publication resulted from this project, it did not
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- . corporaté the ideas of the author team. Dunng 1968 and 1969,/ Useful info mgtion
. -they developed a‘'three level remedial program entitied Modern
Concepts'and Skills for junior high.school students. At this time,  where ¢8,’, the program be obtained?
< they began to focus on the needs in elementary programs that
- led to preblems at the juniof high level. Th‘ey were assisted by pg. Heath and Company , \
Dr. Ann E. Jackson. s : . 125 Spring Street

A
ngton, setls 02173
Consultatlon with teachers, mathematics supervisors, prln- Lexington, Massachuse : 02

cipals, and curriculum diréctors across the nation revealed the .

need for a program that would be learner-oriented instead of

content- and language-oriented. A need for a greater emphasis n AN
on computational proficiency was‘halso stressed. These insights -

led to the development of the Heath Elementary Program-with its
emphasis on models, the real world, and student involvement. : - > -a
The Heath Mathematics Program, coauthored by Gerald R. Ris- :

ing and Sigraund A. Smith, extended the phnlosophy of the K-6 .

elementary program to Levels 7 and 8 . . -

What is the stalus of the present program?

The program has been completely developed, dnd is bemg dis-
tributed nationally.

Program Evaluation . . ' :

How has the program beén evaluated?

“ During 1972-73, D.C. Heath collected achievement data in -
Washington, D.C. on the Comprehensive Test of: Basic Skills .

- for students in grades one, two, and three in over 300 class- ) -
rooms in 14 schools where the Heath Elementary Program - -
was used exclusively. Median grade equivalents-were deter-
mined (large city .norms) as well as pre and post—galns for ) .
grades two and three. ’

What were the indicated alrengths and weaknesses of the
, program? .
] ) Overa seven month penod of time, the average medlan grade
- | equivalent gain for sedond graders was 1.0, .and for third ) ¢
3 graders, 1.1. Students, utilizing-the Heath Elementary . Program ( ) . L
thus showed posmve achuevament growth gains. : ) .

'. . . The program has an attractlve and lnlerestmg format and ' -

provides many avenues for stimulating student involverhent n . .
fearning. # .o .

-




Individualized
Mathematics System
(IMS) '

Ginn and Company
Lexington, Massachusetts

Summary

The Individualized Mathematics
System (IMS) is a comprehen-
sive mathematics curriculum for
grades 1 - 6. The basic compo-
nent of IMS is not the traditional
textbook, but a carefully coded
series of more than 4000 re-
usable, laminated pages. Skills
are taught by employing con-
créte, pictorial, and abstract *
presentations. Illustrations, ac-
tivities, games, small group
seminars, and manipulative de-
vices play an important part in
the-program.

The program is divided into
eleven content strands, ranging
from topics on numeration to
those on geometry. Each major.
topic or strand is then subdivid-
ed into nine progressive levels
of difficulty, whereby the stu-
dent utilizes previously acquired
skills to aid in mastering the con-
cepts which follow in the learn-
ing sequence. .

The materials of the IMS pro-
gram are well organized and vis-
ually appealifg. There are vari-
ous types of testing devices
which include initfal placement
tests, pre-tests, and post-tests to
determine whether a student has
successfully mastered a specific
topic.
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Sets of instruction pages re-
lated to each objective are con-
tained in durable, faminated skill
folders which are color-coded by
topic and neatly stored on a mo-
bile cart. The color-Coded mater-
ials are not only attractive, but

also simplify filing. * .

.Organization and Materials

I
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Nature of the Program
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1- 6. ‘
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mastered the same number-level in e
ress is closely:monitored by the teac
record of his own progress on a chart}
able to prescribe for himself. In effec
sponsibility each child has for his owt

Sur

sive
grac

textl
s seri
fusal

cret
. pres
What are the general goals and ob,

The objectives of IMS are mastery
through six grades of contemporary:
studént is able to make use of his
tial through special prescriptive pré
diagnosis. The skills of the program
are introduced through nine Jevels
offers assistance when student prob

the 1

romn
hos
opi
d ir

dent
How Is the program organized? okill:

<
The IMS program consists of twelve g
items are included in the cost of the
the following: placement tests, pre-te
keys, skill booklets, skill folders (lami
IMS pentils (designed for use on IMS
forms masters, System Management
training workshop kit, and teacher tra
4 additional teachers who will particig
specially designed mobile cart serve
vice, and accomodates enough mate

gran

ally
us |
ests

BUCC
fopjc

What specific 6bjectives are invol

The strands of ‘math content for |

37



nent of IMS ig not the traditional
textbook, but a carefully coded
series of more than 4000 re-
fusable, laminated bages Skills
are taught by employing con-
crete, pictorial, and abstract
presentations. lllustrations, ac-
ivities, games, small group*
seminars, and manipulative de-
vicas play an important part in

ram is divided into
eleverf content strands, ranging
rom topics on numeration to
hose on geometry. Each major
opiC or strand is then subdivid-
ed into nine progressive levels
of difficulty, whereby the stu-
[dent utilizes previously acquired
skills to aid in mastering the con-
pts which follow in the learn-
ng sequence,

e materials of the IMS pro-
gram are well organized and vis-
ally appealing There are vari-
pus types of testing devices

ich include initial placement
ests, pre-tests, and post tests to
determine whether a student has
uocessfully mastered a specific
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. Sets of instruction pages re-
lated to each objective are con-
tained in durable, laminated skill
folders which are color-coded by
topic and neatly stored on a mo-
bile cart. The color-coded mater-
ials gre not only attractive, but
also simplify filing.
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Nature of the Program

For whom is the program dulgned?

\This program is designed for stud%nts of all abilities in grades
1- 6. -

On what rationale Is the program designed?

The purpose of IMS is to build upon previously acquired skills
and prepare the student to master the skills of each subsequent
learning level. Since the program uses initial diagnostic testing,
each student begins the program on the level where he first
showed a lack of mastery. At this point, specific assignments
are prescribed to meet each student s needs. When he indi-
cates, through additional testing, that he has mastered the
skills prescribed to him, he 1s allowed to progress until he has
mastered the same number-level in each content strand. Prog-
ress is closely monitored by the teacher. Each student keeps a
.record of his own progress on a chart and eventually should be
,able to prescribe for himself. In effect, IMS emphasizes the re-
sponstblllty each child has for his own learning.

¢

.What are the general goals and objectives of the program?

The objectives of IMS are mastery and continuous progress
through six grades of contemporary mathematics content. Egch
student is able to make use of his mathematics learning poten-
tial through special prescriptive practices after individual
diagnosis. The skills of the prografn.cover eleven strands which
are introduced. through nine levels of mastery. The teacher
offers assistance when student problems are encountered.

Orgamzatlon and Matenals

¥

How is the program orglnized?

The IMS program consists of twelve basic components.qill .
items are included in the cost of the program. Materials Include
the following, placement tests, pre-tests, post-tests, answer

keys, skill booklets, skill folders (laminated and color-coded),

IMS pencils (designed for use on IMS laminated pages), record-
forms masters, System Management Guide, activity sheets, tramner
training workshop kit, and teacher training kit {materials to train

4 additional teachers who will participate in the programj. A
specially designed mobile cart serves as a systems stotdge de-
vice, and accomodates enough materials for 100 students.

What specific objectives are involved?

The strands of math content for IMS include the following:

- v
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+ numeration, addition, subtraction, multiplication, division, frac-
" tions, applications of mixed operations, money, time, measure-
9 ment, and geometry. The range of numbers taught in a par-
/ ticllar level become more difficult as the levels progress.

"How much studeqt time is devoted to the program?

Student time input'is comparable to the amount of time ordinar:-
ly devoted to a school’s mathematics program.

What materials are provided for the student?

All students have complete access to skill booklets and skill

folders. Special IMS pencils are provided so that students may
write on the laminated pages. In addition, each student is pro-
vided with profile sheets and prescription forms on which f
individual progress ar;g prescription are recorded.

Vl!hat materials are provided for the teacher? y

A “Systems Management Guide” is provided for the teacher.
This manual serves as a source of reference throughout the
program by suggesting material for small group seminars, ex-
piaining the ‘maintenance of the program, and supplying the
answers to placement tests. . -

o !
How open is the program to supplementary and teacher-made .
materials? c.

When a student encounters difficuity on any level of skilis, the
teacher assists him by assigning prescribed exercises which
could be from supplementary or.teacher-made sources.

\Nhaf student assessment materials are provided or suggested?

The.entire IMS program cons:sts of individual diagnosis based
upon the results of a placement test, pre-tests, and post-tests.

s

Classroom Activities

How are classes organized?

All learning materials are neatly organized on a mobile storage
cart. Materials are easily accessible, and color-coded to ex-
pedite location of folders and tests. Students solve problems |
at their seats, take appropriate tests, and either progress to a
new unit, or work on prescribed skills. Each student s responsi-
ble for obtaining and rep! -ing the materials heruses. Individual
students also score their own workpages. select appropriate
tests. and eventually prescribe for themselves.

’
v
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ﬁow are materials used?

Students are qdrr{amstered diagnostic piacement tests to initiate
thewr indiadual programs. The resuits of the placement test
determine the level on which a child begins his work. Aprofile

sheet s constructed, and pre-tests are grven to determine which

kills should be prescribed. The student utiizes appropriate skilt
folders,,and 1s then given a post-test to determine whether
astery of the skill has been achieved. If the student s
successful, the profile sheet is updated, and the student
proceeds to the next unit. This cycle of testing and prescription
is usqg throughout the program to ensure sequential skill
development through the Tevels of the eleven strands.

A -

Are teacher aides used? N

| A teacher aide would be beneficial to the prog@ram, especially
; where classes of younger children are involved. The teacher .

aide would primarily be concerned with the mechanics of the
system, thus allowing the teacher to give special assistance to
individuai students and prescrnibe necessary learning ackwties.

How is student progress assessed? :

-

The IMS program co'ntmually diagnoses progress through the
cycle of testing and prescription. A visual record.is kept for each
child on a Profile Sheet. N

gmplemérltationf'aequirements and Provisions
Are special 1aciliti’es needed?" ‘
There must be available space for the, mobile storage cart
Is sp'eciai equipment needed' or suggested?

if the éart accommodating 100 students 1s not adequate, a larger

storage cart would have, to be constructed. -

Is in-service training needed or sugg'ested?

" The contract signed by partscnpat{ng schools requires that two of

three teachers attend the IMS training workshop.

.

WHat provisions are made for speélal training of teachers?

The pafticipating schoois assume costs for attendance at the
IMS workshop. Thus workshop covers the mechanics of IMS
operation and maintenance, and provides communication exer-
ases designed to help teachers deal with individual student
problems and needs. Participating teachers receive special _
materials to train their feflow teachers. ’

3
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What provision is made for training of teacher aides?

No speciai pr nis made. Teacher training matenais can be
used for traini ides.

What is the cost of implementing the program? .

Approximateiy $14 per child s needed. However, since certain
booklets, tests, and IMS pencils are consumable, they would
have to be replaced: Replacement of materials would cost about
$1.50 per student for each subsequent year.

Program Development and Status

How was the program developed?

The development of iIMS evoived from actuat classroom ex-
penence with individuaily Prescribed instruction (iPij which had
been produced by the Learning Research and Development
Center at the Umversuty of Pittsburgh in collaboration with

Research for Better Schools IMS was created from suggestions _

related to the revision of the IPI program As an essential step in
the developmental process, IMS was pilot tested in a number of
schools in 1969-70, and full scale evaluation took place in 1970-

CT.

’

What is the present status of 'ihe program?

*
.

The program is completely developed and is being dAstr,'abuted

nationally by Ginn_and Company,a Xerox Education Company.

P’rog'ram Evaluation

..

How has the program been evaluated? *

During 1970-71, the first six levels of IMS (two thirds of the
cutriculum) were field tested wih over 5000 students in 23
elementary schools in the Carolinas and Virgima. The par-
ucipating schools represented a wide range of educationat
situations including urban disadvantaged, rurai, middie ciass
urban, and upper middle-class suburban.

Resuits of the fieid test were assembied to determine the
success of IMS in achieving four major goai areas related to
curriculum adequacy, materials effectiveness, cost effec
tiveness, and jearning effecfiveness. These areas were broken
down into fourteen goal statements specifically addressed by
the evaluation effort. The elements of the evaluation included
reports by consujtants, information from teachers, system test
assessment. cost records, pupil progress measurement, and
'andardized testlng

kY

Four of the schools were chosen for coliection of detailed data
on pupi progress. The lowa Test of Basic Skills was selected as
the standardized test instrument, and scores Obtained during
the field test were examined in conjuntion with ITBS norms for
the southeast region. A follow-up ‘evaluatioh effort in the four
schoois was undertaken durning-1971-72 {o determine «f math
achievement as measured by a standardized test accelerated
after the first year. Aiso, performance on the standardized test
and progress in IMS were correlated .

What were the indicated’ Strengths and weaknesses of the
program?’

The 1970-71 field test data revealed that twelve of the fourteen
goal statements had been achieved. Agreement by experts sub-
stantiated that. (1) the IMS Behavioral Objectives and materials
are satisfactory from the- standpoint of mathematical cor-
rectness and consistency, and preparatfon for further study, and
(2) IMS Behavioral Objectives and materials are satisfactory
from the standpoints of learning theory and the study of child
development. >

Ninety percent of the teachers who participated in the program
agreed that the materials were attractive as well as educationally
sound and mathematically correct. Students were able to
assume responsibility for operating the system with fifty percent
of the participating fourth grade students able to write their own
prescriptions

IMS gnaterials proved to be sufficiently durable to be reusable
with & 2% non-reusabiiity rate. One of the important conclusions
drawn from tne evaiuation is that teacher training is vitai to the
program. Almost every one of the teacher problems en-
countered was found toybe'due to lack of training, Another out-
come of the evaluation which appears quite definite is that a
large proportion of students cannot complete the first nine levels
of IMS during the six years of elementary school.

Evaiuation goals which were not met dealt with adequate

availability of materiais and gains in grade.equivaient scores on
standardized tests. Pupil learning delays resulted from inade-
quate stocking procedures which have since been revised. The

. goal of one-year grade equivalent gain was not met during the

first year of operation for students at or.above grade level. They
exhibited gains of approximately .80GE over the seven month
penod between tests. However, students in the lowest achieve-
ment group (who ordinanly fall farther behind each year) did
demonstrate score gains equal to approximately a one year GE
score change.

~

The IMS Evaluation Report points out that the low achievement
students had been placed in IMS topics at approximately the
same grade level that their standardized scores reflected. High
achievement students, however, had been placed back into IMS -
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-Average Grade-Equivalent Gains on ITBS
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. » topics they had covered. There is-thus a need for a iong range

study charting pupil progress over a period of years.

The mean GE gain for IMS pupils on the ITBS was $4-as com-
pared to the regionai norm of .57. This indicates that the yeariy
achievement gains for the IMS sampte were shgfitly above those
for students in the region.

X .
.Change scores over a.two year period for both parté:oft ITBS,
Arithmetic, for grades three, fourrand five in th& four:séhool

sample are found in Table 1. Reglonal averages are pres%nted n
parentheses

Table 1

-

By Grade Placement
(Southeastern Regional Norms in Parentheses)

¥

Concepts . . é-.-« ]
Grade Placement at Meanist  Mean2nd  Overall
1st Administration Year Gain Year-Gain Gain
3 .72 (.64) .85(.76) 1.57 (1.40)
4 ‘ 73(.49) .70:.92) 1:43 (1.41)
5, " | 85(58)  .82(98)  1.67(156)
Mean -, "152 (1.46)
‘ Problem Solving . - ) ) . . ’
Grade Ptaeement at Mean 1st Mean 2nd Overall
1st Admijnistration YearGain  Year Gain Gain
3 , . ‘.76 (.69) -.25( .87) 1.01 (1.47)
4 : .38 (.47) .45 (1.00) .83(1.47)
5 o 77(.62) 1.04( .98)  1.81(1.60)
Mean- .’ . 1.02 (1.51)

Table 1 shows that over the two year period, the IMS pupils -
made conceptual gains quite consistent with (or shightly above)
children in the region. The mean GE gain in concepts was 1.52
for IMS pupiis while the regional norm for. the same measure 1S
1.46. On the other hand, the stores reflect a lower mean gain
(1.02) on problem solving for IMS students than that for cmldren
tn the regior) as-a whole (1.51). .

The IMS Eu,éluatnon Report points out that IMS has been believ- -

ed to foster growth in the knowledge of mathematics concepts.
These data support this notion. However, the IMS approach 1s

O torial rather than verbal, and the developers feel that the
KC hly verbai aspect of the problem solving subtest of the 1TBS

¥
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program has been to reduce the amount and level of reading

required in the program, and to focus on the teaching of
mathematics skills.

Achievement with IMS was quite different among the four inten-
sive evaluation schools, even for groups nitially comparable in
terms of standardized test scores. This implies that policies or
procedures within a school environment may enhance or retard
achievementin IMS.

Useful Information

Where can the program be obtamed?

Ginn and Company

191 Spring Street

Lexington,” Massachusetts 02173
(617) 861-1670

What schoo! districts in New Jersey are familiar with the
program? e

Individual schools in the following New Jersey school districts
have implemented IMS: Leonia, Lawrenceville, Medford
Township, Riverdale, Camden, and Franklin Township
(Hunterdon County) .

What were the results of the pilot of this program in~
New Jersey?

During 1973-74, IMS was implemented and evaluated on a five
month pilot basis hetween January and June, 1974, irt’the "
Pleasantville Public School District and the Maywood Public .
School District,

The Pleasantville district implemented IMS with 100 pilot stu-
dents in two 6f the South Street Elementary School’s ungraded
units which span the second to the sixth grades. Students in
another school served as a control group. Previous to using
IMS. the teachers at South Street School had used a standard

math series. These teachers found that the Qtewl"g:_

needed when first implementing the program was extens

Also the time input for handling all the paperwork was initially
extensive. They indicated that the program's emphasis upon in-
dependent work is founded on a false assumption that all
children can work indepehdently. This becomes especially
problematical with slew readgrs. The Pleasantville tgachers
mpdmed this aspeét of the program by creating rotating group
‘systems Placement tests were used to create three skill level
groups in a class plus a fourth group of students who worked
independently. Within the rotation system, the teachers worked
irttensively with each skil level group every third day while

A3
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the other groups either worked with an aide in the IMS foiders,
. or had seat work geared to ther skill level in the IMS folders

Other students work wholly independently.

lencies for Pleasantville’s pilot and control students on the

« Metropolitan Achievement Tests. Math administered during
January and May. The pilot group s performance over this |
period was sifnificantly better than the control group at the .05

E
i Table 1 shows the pre-post performance in mean grade equiva-

level.
, , Table 1
Pleasantville Pilot-Contro! Results Metropolitan Achievement
' Test: Math .
January 1974-May 1974
E ;
. Control Pifot
N=80 N=80
Mean S.D. Mean S.D.
_.Pre 2.748 0.909 2.872 0.856
Post* 3.442 1.082 3833  1.348
F=4,4992

* Significant at .05.level

continued at the South Street School

tion of pre and post tests

]
b4
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Pleasantville teachers summanzed the strengths of IMS as a
program which 1) moves children toward independent learning,
2) provides teachers with an effective system for monitoring
student progress, and is keyed to a wide range of interesting
matenals and activities. For 1974-75, the use of IMS has been

Maywood amplemented IMS at the 4th grade level \mth 61 =
students in one of their elementary schools, using the 4th
grades in another elementary schoo! which used a traditional
textbook approach for control purposes Implementation re-
quired the.pilot teachers to move from a very traditional io- ..
structional mode to a highly individualizéd approach. Imihal
difficulties focussed upon achmating to a new teacher role and
handling the large amount of paperwork involved in the correc-

As the Maywood teachers became more comfortable with the
iMS management system, traditional large group instruction
gave way to small topical seminars geared to specific student
needs, gaming and simulation, small group work,and independ-
ent study.

Evaluation data invoiving piiot-controi pre-post comparisons
on the Califormia Test of Basic Skilis were inconclusive. IMS
1s being used on a hmited bas:s at the fourth grade level for
the 1974-75 academic year.

References
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individually Nature of the Program ’ objectives are allocated, to levels which
rretscntb.ed For whom is the program designed? A grades within the elemegary school.
nstruction ' . ime i
’ The program is designed for all students in grades K - 6. - How much student time is devoted, to
.. (1Pl - Mathematics L The program is flexible. Although a sty
New Century Edut):ation Corp, | ©On What rationale is the program designed? with IP| mathematics materials for abou
. L ) ing upon-grade level, the materials ar
New York, N.Y. The program is designed @n the rationale that children should  \thn"a total IPI context. In this case, st
‘ . pe permltted‘ to proceed through'a sequenc_eq set _of objectives materials i other subject areas throu
. iz mathematics at a pace determined by their individual abilities
Summary | and interests. This requires a restructuring of the traditional Rnat materials are provided for the
Individually Prescribed Instruc- instructional managemgnt system to a!IOW. the student to move : -
tion - Mathematics, 1s a non-grad- | through sequences of instructional objectives, unbroken by The students use Standard Teaching S
ed, independent mathematics grade levels or classes. X “whych exists for each objective or set of
, program based on sequences of | what are the general goals and objectives of the project? each level There are several hundre
s specific instructional objectives
designed for use by all students Individual progress through seqdenced objectives is the major What matenals are provided for the
*™  in grades K-6. Its long range goal goal of the program. The project definition of individualization is
is to allow all stugents to pro- founded upon reliable assessment of individuai differences Placement tests, pre-and post-unit tests
ceéd through sequenced objec- among learners, and mastery of subject matter through tests, student progress profiles, placem
. tives at their own pace. Since procedures that provide for self-instruction and self-evaluation. tion wniting sheets, and teacher guides
the program is highly individual- The program actively involves the child in the learning protess  teacher.
ized, teachers and adminisfrators in order to motivate self-initiated and self-directed learning. -
o do not have experience with P . o How open is the program to supple
mwlduahzed programs should Organization and Mqtenals made materials?
complete the full training pré-+ How is the program organized? o .
A gram provided as an integral part \ \ L . Teachers are urged to construct lists
of the program. There are 359 instructional objectives in each of ten content available in their own classrooms and
areas. The behaviors leading to the attainment of each objective of the various units of IPI Mathemat
have been sequenced in hierarchical order so that each be- prepare audio-visual matenals to use
havior is built upon previous objectives. . ‘
g What student assessment materiais
The actual instructional content consists of learnlng tasks
organized into units through which a student can proceed to Placement tests, pre- tgsts, post. -tests
achieve command of the terminal behavior, with little outside imbedded tests are provided.
help. Plgecement tests determine the level at t;NhiCh the student
should begin the program. After,placement, but before begin- o eae
ning work assignments in a given unit, the student is given the Classroom Ac"v“'es
pre-test for the lowest unit in which he failed to demonstrate .
mastery. If mastery of a particular skill is demonstrated on a How are classes organized?
pre-test, the student is moved on to another skill for which he . )
does not show mastery. The teacher generates prescriptions Students are placed into the sequen
or assignments for each objective, and the student completes by their scores on the placement tes
the assignments until mastery 1s achieved. Mastery 1s measured dividually or in small groups. No artifi
. . by both curriculum embedded tests and unit post tests. prevent a student from moving flexib
- unit to another. Thestudent fills his
What specific objectives are involved? taining materials from the learning ce
T— . to accomplish h|§ tasks. It is desirabl
s, The 358 instructional objectives are found in each of the follow- for peer-tutoring and student self-ass
Ing content areas. numeration/place value, addition/subtrac- aides are available to score curricul
x tion, multiplication, division, fractions, money, time, systems of  record progress.
v measurement, geometry, and applications. Varying numbqrs of
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_ \for whom'is the program.desigryed?’ !
The program- u@&destgned for all students in grades~J§ 6
- Om what ;"’ationa;e is the program designed?

The program is desngned on the rationale that chlldren should
_be permitted to-proceed through a sequenced set of objectives *
“ifi mathematics.ata pace determined by their individual abilities
and-interests. This requires a restructuring of the traditional

- inslructional management system to allow the: student to mo¥.
througﬁsequences of imstruétional objecttvés unbroken by

grade Yevels or classes.

What are the general goals and objectives of the project?

founded upon reliable assessment of individuat differences
among learners, and mastery of subfect matter through
procedures that provide for self-instruction and self- -evgluation.
The program actively invalves the child in the. fearninig process
in order to mgtivate self-initiated and self-directed learning.

Qrgamzatfgn and Materials ]
‘How is the program organlzed? y < L

‘There are 359 instructional objectlves in ‘each of ten content

" areas. The behaviors Ieadlng to the attainment of each objective
have been sequenced in hierarchical order so that each be-
hawor is built upen prevtous objectives. « .

. The actual msfruc‘twnal content consisfs of learning tasks

organized ipto units through which a student can proceed to

.achieve-command of the terminal Behavior, with little outside

. hélp.-Placement tests determing the level at which the student ~

. should begin the program. After placement, but-before begin-

ning work assignments in a given unit, the stutlent is given the

.pre-test for the fowest unit in which he failed fo demonstrate

mastery If mastery of.a particular skill is demonstrated on a

', pré“test, the student is moved on to another skill for which.he
doeynot show mastery. The teacher generates prescriptions

. isignments for each obiecttve, and the student completes
the asslgnments until mastery is achieved. Mastery 1s measured _

by both cumCqum embedded tests and umt pgst tests.

I

' 'V[het spectﬂc objectives are involv

. The 359 instructignal ob]ectiv g”8re found in each of the follow-

: ion/place value, addition/gubtiac-
tion, multiplication, dividion, fractions, money, time; systems of

“r nent ge"dme , and applications. Varymg,‘numbers of
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Individual progress through/Sequenced objectives i$ the major
goal o?the program. The prpject definitioh of individualization 1§ -

£

. [3 - v ~
'objectives are allocated to levels which roughly correspond to
grades within the elementary school.

How mach student ttme is devoted to the ﬁrogram?

The program is tlextble Although a student may engage in work~
with [Pl mathematics materials for about one hour a day, depend-
ing upon gtade-level, the matenais are designed to be used
within a total 1Pl context. In this case, students would work on iPI

- materials in other subject areas throughout the entire day.

*What materials are provided for the student?

The.students use Standard Teaching Sequence Booklets, one of
- which exists for each objective or set of objectives in each unit at

each level. There.are several hundred such b oklets.

What materidls. are provided for the teacher? -
Placement tests, pre-and post-unit tests. Currlcmum-tmbedded
tests, student progress profiles, placement profiies, prescrip-
tion wnting sheets, and teacher gutde are provtded for the
teacher.

How open is the program to supplementary and teacher-
made materials?

Teachers are urged to construct lists of teaching resources
available in their own classrooms and key them to the objectives
of the various units of 1Pl Mathématics. Teachers may also.
prepare audio- vrsual materials to use in the program

1

What student assessment materials are provided? -

Placement tests, pre-tests, post-tests, and curriculum-
imhedded tests are provided.

(/CIassroom Activities

~

How are classes organized?
Students are placed into the sequence of objectives indicated
by their scores on the placement tests, and typicaily work in-
dtvndually or in small groups. No arttfaaal class divisions shouid

. prevent a student from moving flexibly from one sequence or

unit to anothgr. The student fills his prescription l:y first ob-

taining materials from the Iearmng center and then proceeding .

. to accomplish his tasks. It is desirable to build in opportunities

" for peer- tutoring and student self-assessment. It is best if teacher
' aides are available to score curriculum-imbedded tests and to

record progress. . s
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How dre materials used? -

The student is given.the Standard Teaching Sequence Booklet
appropriate to his placement scores. Using material$ from the
learning center, teacher and teacher-aide assistance, textbooks.
peer help, and his own ingenuity, the child works on the sequen-
fial task$ assigned The pre and post-tesf'comparisons indicate
student progress. When a child finishes a work sequence and
has had his work corrected, he receives a prescription fdr a new
sequence, based upon the level of mastery he demonstrates on
the post-test. - =

0

Are teacher aides used?

’
It is advisable to have teacher aides available to score
with minor problems.
How is student progress assessed?

The placement tests, pre-tests, and post-tests indicate mastery
of thefequenced objectives.

- Implementation Requirements and Provisions

Are spegial facilities needed or suggested?
This non-graded mathematics program requires learning
centers where IP| matenials and supplemental, manipuiative

.

" materials are available to students.
s special“equipment r;eeded or suggested?
No '
I8 in-service training needed or suggested? "

Teacher training is essential. One-of the components of the IPI
materials 15.-the set of instructions used for traimng teachefs
ors in the proper techniques for using IPI.
prages are generally individualized so that the
ator or principal at a school can lead

his fgculty through the-program. In addition, most teachers
attend a summer training workshop in IP! procedures.

What provisions are made for special training of teachers?

Summer training workshops are conducted by Research for
Better Schools at several locations around the country. Teacher
training materials include programmed bookiets and audiovisual
materials suitable for jp-service training which may be con-

IToxt Provided by ERI

curriculum-imbedded tests, record progress, and help students .

e

.

ducted by the principal or head &dministrator. The basic teacher
training course is contained in tAo volumes entitled “Teaching *
in IPl Mathematics.” These matérials contain guidelines for

using all of the iPl matenals,4nd suggestions for organizing

the classroom and writing student prescriptions.

What provisions are made for the training of teacher aldes?'

Na special provisions are made.

- What is the cost of implementing. the'pr'ograrﬁ'? .

The cost for the sfudent materials components is currently
(1974) about $7.85-per stubent as an initial investment.
Replacement costs for successive years may be lower depend-
ing on utilization. While the publisher arranges for workshops
fo train the principal (or instructional leader) the district must
pay travel and expenses. It is recommended that the principal
canduct training for the teachers who will use the program.

Program Development and Status

How was the grogram developed?

The program had its roots in the doctoral work of Dr. Robert

. Glaser, and in a series of exploratory studies at the University ot

Pittsburgh The pagsage, of Title {V of the Cooperative Research
Act enabled the Learning Research and Development Center
(LRDC) to be founded at the University in 1964. During the 1963~
64 academic year, the LRDC and the Baldwin-Whitehall Pubhc

- Schools of suburban Pittsbur? initiated an experiment to in-

vestigate the feasibility of conveérting an entire K - 6 school to a
system of individualized instruction.

Research for Better Schools was founded in 1966 as the
regional laboratory for Eastern Pennsylvamia, Delaware, and
New Jersey This unit conducted an investigation which
demonstrated that a primary need of elementary schooi
teachers in the area was the development of programs which
placed heavy emphasis on indwidual diagnosis and program-
ming. - -

Funds for the development of IPI came primarily from the United
States Office of Education, the University of Pittsburgh, the
Baldwin-Whitehall School District, and the Appleton-Century-
Crofts Publishing Company. Research for Better Schools
(RBS) became the major development agency. RBS personnel
functioned in areas of curriculum writing, material production,
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training, field engineerifig, and evaluation. They were assisted
by the LRDC at the University of Pittsburgh. LRDC served as the
maor wnstiator of IP! mathematics projects, mstalling these -
products in the Oakleaf School of the Baidwin-Whitehall Schooi
District during 1965-66 as part of a feasibility study. RBS staff
took matern.ais which were being used in the Oaxleal School ang
produced them in quantity for use :n RBS demonstration and
development schools. Necessary revis.ons were made under
the aegis of the RBS staff with input frem LRDC and Appleton-
Century-Crofts, now New Century Education Corp.

The dissemination and adoption process involved identifying
cooperating school districts, establishing a demonstration
training school in the Baldwin-Whitehall school district in addi-

. tion to the Oakleaf School, training cooperating schoo! district -

1

staff. evaluation and revigion, and diffusion of the program to
other schools. High natiohwide interest led to the establishment
of fifteen pilot schools during 1967-68. Dissemination efforts
of RBS established IPI Math in over 400 schools nationwide.

What is the present status of the program?

The current edition.of the program is the result of a major
revision completed by RBS in 1972. Both LRDC and RBS have
been involved with the development of second generation pro-
grams. RBS is currently field testing a second generation in-
dividualized program intended primariiy for grades seven and
eight entitied- Individuaiized Middie Mathematics {{MM), .
Students completing |P} will easily be able to continue with
IMM. .

Program Evaluation .
How has the program been evaluated?

Research for Better Schools has consistently provided both for-
mative and summative evaiuation data on Individually Prescrib-
ed Instruction since the program's inception. These data have
included {P)-contro} group comparisions on standardized
achievement tests, as well as information reldted to students’
self-concepts and attitudes toward mathematics

'I’he RBS publication entitled Progress Report /I, March, 1971,
cites over twenty IPl-control group comparisions for *
mathematics ‘achievement which were determined between
1967 and 1970 Sectiohs of the lowa Test of Basic Skills, Stan-
ford Achievement Test, and Metropolitan Achievemént Test, as
well as the IPI Mathematics Placement Test were used o
measure sfudent achievement. Pupll opmuonna;res were used to

gather data on student attitudes.
’ ~

During 1971-72, Research for Better Schoois conducted an .
evajuation of the outcomes of 1Pl programs n an eieven school
sampie from Natonw:de Network Schoois INWN). The NWN
schools are fawrly representative of the nation as a whote. The
sampie iPl schools regpresented a spectrum of community and
student types, and inciuded some that had used IPl for as many
as six years, and one which had used for only one year.
Controi schools were seiected by iP1 schooi principais with the
gurdeline that the schooi be the area school most simiiar in aii
respects to thedP! school. Three instruments were constructed
to measure\::e achievement of affective program goals with
parents, teackers, and students. Jn assessing achievement out-
comes, the iowa Test of Basic Skills was usedon a pre and post- -
test basis. .

What were the indicated strengths and weaknesses of the
program?

Evaluation data reported as of March, 1971, indicated thatin the
majority of cases, there were no significant differences between
iPl and control group achievement on mathematics sections of
the lowa Test of Basic Skills, Stanford Achievement Test, and
Metropoiitan Achievement Test.. However, IPi students were
equal to or scored higher than control pupiis on the iPi
Mathematics Placement Test in almos}ﬂ;‘cases.

The 1971-72 Nationwide Network Evaluation Study emphasizes
that evaluatior focussing on standardized achievement test scores
does not adequately assess the attainment of the total goals of
the 1P program. What is needed 1s a comparision instrument
which is both gpecific to [Pl goals and common to other
programs’ goals. This would necessitate a population of ifems
representing the objectives of IPI programs, and the objectives
of programs reasonably assumed to be competitive with |PI,
RBS reported, but did not provide an analysis of data on the
mean grade equivalent scores for each of the IPI and control
schools Dire tigns for assigning students to subtests were 1g-
nored in several schools, and an adequate number of class
means were dnavailable for use.

IP1 schools pre and post achievement data (Fail, 19 1 to Spring.
1972) based upon national norms for the lowa Test of Basic

Skills indicated that the median for math increased by one level
in four of the seven schools, increased by two leveis in one

school, and remained the same in two schools. However, in all of
the schools; there was a marked decrease 1n the proporuon of
students scoring in the lowest three tevels, and a corresf. onding
increase in the proportion in the upper levels. Tabie 1 presents
pupil progress data from the IPI schools inciuded 1n the study.

-
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Table 1 % - -
Pre-Poat Summary Data. APt Pupil Math Progress'
I tMedianL , T Pre-post Perc'emages Per Leve!
School ; N Level ,AI ' ) B c '~
# b < |l | nj v 1l I I I ] 1. | ] | I | I
7 | 317 266 |B -Dj284| 38)240)109] 164 |278|215] 289 91|229] 06 | 53| 00 | 04
20 | 339 308 |C Dj 209 1.3 1159} 133} 186 {1691 29.8 { 299} 109§ 208 | 34 1143 | 06 } 3.6
) 47 | 423 457 |B C131.0]15.5 | 23.2119.0} 168 [ 19.01225 | 27.6| 6.4 ] 1711 0.2 15| 0.0 { 0.2
8 {394 432 |G OB} 741 3.2 1228208} 2311206 431.2.{ 319} 14.7} 204 ] 1.0 30} 00 | 00
13 ] 391 566 {D D} 7.4 9.4 | 182 {17.7] 164 | 12.7 | 35:0-| 249} 225 | 274} 05 80| 00 | 0.0
7 1493 502 D D} 19.9 3.0 91}1104] 87104 | 316} 267 284 | 33.7| 22 {143 | 0.0 1.6
6 482 456 ID E}17.2 24 811107].11.8 1134 } 21.2 |1 20.0} 326.] 32.0| 83 | 19.1 08 | 46
'Achuevemem data based upon the lowa Test of Basnc Skills: N "
I-Fall, 197, t-Spring, 1972 . . ) - ,
A-G level ange from lowest to hxghest ) . - TG : .
. ‘What wefe the indicated strengths and weaknesses of the each year of the 1Pl Project. The mean fall-to-spring raw .
program? \ . scores at grades 4-8 were equivalent to at least one grade
. . equivalent month for each month of the project. '
Continued: T

7 . 2. Are there differences in mathematics achievement Between

Affective measures indicated that IPI and control teachers show- students who study IP| Math and other mathematics programs?

" ed no significant differences in (1) perceptlonpf teaching roles, '
(2) atfitude toward students, (3) perception of the teacher-

. student relationship, and (4) perception of the. student-student
interaction. Analysis of the responses to the Parent Opinionaire
indicated that IP| students were highly motivated, more sel-
directed, and more independent than non-IPI students.

Middle level students had significantly higher scores on the
three measures of creative tendéncy, seif-concept, and attitude

* toward school than contfol students. At the third grade level,
there was no significant difference between control and IPI

- students on creative tendency, the control students had a
significantly better attitude toward schoof, and IP| students had 3
a better self-concept. The data support the hypothesis that In- -
dividually Prescribed Instruction has.a positive effect on pupil
self-concepf. However, other IP| effects were not felt at.the.
lower grade level as much as the uppér,

During 1971-72 the pre-post-test performance on the Com-
prehensive Tests of Basic Skills (CTBS) of a randomly select-

ed group of 8th grade students in an IPL school, logated in a
suburb of a medium sized Northwestern city was compared

to the performance of a group of randomly selected 6th

grade students in three control schools in the same area.

The results showed that the pupils who used IPI Math :
reached significantly higher achievement levels-{P<.001) .
than the pupils from the controj schools.

Ay L

. What 1s the cumulative effect of IP] Math on student achieve-
ment as measured by the ITBS? .

Longtitudinal data were based upon scores on the lowa Test .
of Basic Skills which were collected between 1969-71 in a
medium sized Northeastern City on 180 students in grades
1-4 who varied in intellectual achievement but generally
came from a lower socio-economic background. Compari~

Four recent studies conducted by local school districts and
reported by RBS focused upon the four questions described

below. . sons were made between two groups with the independent
. : ’ variable 'being-time spent in IP|. Post-test data revealed that
1 Does IPI Math produce desired gains in math achievement? students who were in the iPl program for at least three years

. achieved significantly better than those who were not similar-
- Longtitudinal data were collécted between 1969-1973 in a° ly exposed.
large midwestern city on 250 students in grades 3 to 6.

These data showed that achievement scores on the Modern 4.

Math Supplement of the lowa Test of Basic Skills improved

48

Is there a difference in math achievement between students

g who have 1, 2, or 3 years of exposure to |P} Math?
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- ., Ly . .
A three group comparison was conducted in a school district *
lacated in the suburb.of a large midwestern city with the
independent variablg~being-time spent in 1P - and the .

. dependent variable beingspérformance on the Step-Down i
Mathematics Test for 268 students in grades 3 and 5. Third
graders showed significant differences favoring longer en-
rollment in 1Pl Math. There were no significant differences
among- the fitth graders

' Useful !nfomzatlon .

Where can tha,program be obtalnad?

T New Century Education Corp.
New York, N.Y.
{212) 689—5 00

) - . .

. 'What school districts ln New Jemy are familiar wllh the
' program?

Individual schools in the following dustncts have nmplemented
IPI-Mathematics. Teaneok, Cherry Hill, Wildwood, Wayne, New-
- ton, Trenton, and Secaucus,
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. Project R-3
San Jose, Califomta
Summary "

Pro;ect R-3, located in San Jose,
California, is a special program
for disadvantaged, underachiev-
ing students in grades 7 through
9 designed to improve motiva-
tion and achievement 1n reading
and mathematics. Almost three-
quarters of the students are from
Mexican-Amencan backgrounds.
The program was designed Iin
cooperation with the Education
Division of Lockheed Missiles
. » and Space Company which de-
veloped many of the special ma-
, terials used in the program.
Students meet daily for three 50-
minute penods devoted to read-
ing, math, and a special R-3 activ-
ity designed to show the rela-
. tionships of classroom instruc-
tion to the solution of real worid
problems. The special period
makes use of similation and field
trips to develep an appreciation
of what the world gequires in way
of academic skills. Evaluation of
the program shows achievement
gains at slightly better than a
month for each month in the pro-
gram and consistent improve-

ments in athitudes toward schoot. ..

- -

Nature of the Program
For whom ié\the program designed? - .

The program 15 designed for underachieving, disadvantaged
students in grades 7, 8, and 9.

On what rationale was the program designed?

The rationale for developing the program was based on the

. assumption that traditional curmicula and ciassroom activities .

have failed to help students of the type inciuded in the target .
population t& achieve to thew full capabiiities. Therefore, the
students quit trying and the typical behavioral symptoms of
dropouts and delinquencies become apparent. The program
seeks to remedy this by identifying the basic causes of un-
derachievement in fundamental skili areas apd then combining
school, home, community and technologrca resources in an ef- -~
fort to change student behavior.
The title R-3 reflects the rationale of the program. students are
ready to learn only when they are metivated; motivation is
achieved when the performance of an act is made relevant to
a reward and major chegges»are made lasting by reinforcing
the positive deswed atts. .

What are the general goals and ob]eetives ef the program?

. The major goals of the program are.

To develop student/family understanding of the technology-

‘based society of the State of California.

To design a curricuium incorporating occupational skitls
analysis to make relevant the acquisitiort of reading apd
mathematics skiils.

To motivate students with the desire to learn by mstntutmg
innovative techniques such as gaming/simulation, field tnps,
team learning, and leadership instruction.

. To upgrade performance in reading and mathematics.

To raise student occupationai and educational aspiration level.
To improve overall classroom and school social behavior.

To enable students to relate positive individual cultural
strengths to school activities.

To enable school staff to acquire understanding of the spec:al
characteristics of R-3 pupils.

To provide measures for the student’s parents and families to
participate in the program‘.’ .

How much stud

Organization and Materials

How is the program organized? .,

Students in the program jumor high schog
in three classes taught by project staff ang
day in the regular school curriculum. The
ematics curricula were organized by the
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‘Thgfnajor goals of the program are;

Nature of the Program
For whom is the program designed?

The program is designed for underachieving, disadvantaged
students in grades 7, 8, and 9.

On what rationale was the program designed?
The rationale for developing the program was based on the
assumption that traditional curricula and classroom activities
have failed to help students of the type included in the target
population to achieve to their full capabilities, Therefore, the
students quit trying and the typical behavioral symptoms of
dropouts and. delinquencies become apparent. The program
'seeks to remedy this by identifying the basic causes of un-
derachievemient in fundamental skill areas and then combining
school, home. community and technological resources in an ef-
fort to change student behavior.

The title R-3 reflects the rationale of the program: students are
ready to learn only when they are motivated; motivation is
achieved when the performance of an act is made relevant to
a reward and major changes are made lasting by reinforcing
the positive desired acts.

.

, W!ngjfare the general goals and objectives of*the program?

[{

.

- “To-develop studént/family understanding of the techhology—

bgsedsociety of the State of California. .

To design a curriculum incorporating occupational skills
analysis to make relevant the acquisition of reading and
mathematics skills. ‘

i T o] motiyate studpnts with the desire to learn by instituting
‘Innovative techniques such as gaming/simulation, field trips,
> team learriing, and leadership instruction.

To upgrade performance in reading and mathematics.

, To raise student occupational and educational aspiration level.

To,improve overall classroom and school social behavior.

t To enable students to relate positive individual cultural

[ strengths to school activities.

. To enable school staff to acquire understanding of the special
£ characteristics of R-3 puplls. -

To provide measures for the student s parents and famiires to

E participate in the program.
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Organization and Materials
How is the program organi'zed?

Students in the program junior high school spend each morning
in three classes taught by project staff and the remainder of the
day in the regular school curriculum. The reading and math-
ematics curricula were organized by the school district and
submitted to Lockheed personnel who developed R-3 activities
utilizing the skills taught, Program objectives are incorporated
into modular units of study occupying given time segments.
The contents of each module in the math and reading curnicula
are developed around a set of specific behavioral objectives.
Each segment in the activity period is designed about a core
subject of a given cluster of occupations. Each R-3 curriculum
unit generally operates for a period of two weeks. Fourteen
such segments make ‘up the annual program. Two of the seg-
ments, each a week in length and known as high intensity
involvement periods, are highly structured fiéld trips to.loca-
tions distant from the school.

-

What specific objectives are involved?

Objectives for the math and math related activities are based

upon the following primary objectives:

1. Students will improve in math skills at the rate of 1.5 years
for every year in the project. .

2. Students will improve in math comprehension through their
practical and simulated experiences in relating mathemati-”
cal concepts and skills to the real world.

1
How much student time is devoted to the program?
-

Project students attend one 50-minute class daily specifically
»for math instruction. This instruction is reinforced in a 50-min-
ute simulation class which also meets 50 minutes daily. In ad-
dition, the entire R-3 program requires two one-week fiéld trips

a year. :

What materials are provided for the student?

Learning contracts developed by the project staff serve as the
material foundation for program implementation. Commercial
materials are used but sequenced to staff-selected learning
events. The materials used during the R-3 actiyity period were
designed by Lockheed personnel expressly for this program.

ol
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What materials are provided for the teacher?

Each module has a packet of matenals prepared for the teacher
which lncluded the followrng

1 Alist of the general mathematics objectives of the program.
2. A list of the general reading objectives of the program.

3 Alist of the specitic behavioral objectives to be realized by
the completion of the occupational module.

4. Lesson plans‘for the two-week period.

.

5. Description of games to be included in specific lessons.

6. Descnptlon of relevant field trips to be taken i conjunction
with the unit.

7. Eve|uation forms for each objettive.

How open is the program to supplementary and teacher-made
materials?

The prograrri is quite open to additional matenals.
What student assessment materials are provlded or suggested?

Dlagnostlc instruments include the Comprehenswe\Test of
Basic Skills and the Spache Diagnostic Reading Scales. An item
analysis of student performance on these instruments is uset
to develop a profile on each student in the first two weeks of
the prografh, The profile with skills clustered urider appropriate
math objecti 3 areas is updated periodicaily on the basis of
student progress. .

!

Classroom Activities .
How are the classrooms organized?

Class sizes are approximately 25 to 30 in the reading and -
mathematic§ periods Thirty students come together for the R-3
activity period. which is under the direction of at least two staff
members In the reading classes, 70 per cent of classwork is -
dividualized with the remainder in small groups of from two to
seven The work is focused around the activities of the R-3
component. Classes are heterogeneously grouped and are
taught by one teacher and an aide. iy

ERIC —
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How are the materials used? .y X -

The program employs a Iaboratory approach to mathematics
instruction. Individualization is facilitated by peer tutoring and
the use of teaching machines. Learning contracts utilizing the
full.range of supplementary matenals are developed.

Are teacher supplements used? .

A variety of teacher, supplements are used. Teacher aides, the
majority of whom speak Spanish, assist in instruction. Peer
tutoring is employed and a variety of teaching machines allow
individualized instruction.

How is the student progress assessed?

Student progress assessment is inherent in the individualized
nature of instruction, $tudent proflle sheets are used for record -
purposes. - . s

3

Implementatlon Requirements and Provisions
Are speclal facilities needed of suggested?

-The project needs only the classrooms and support facilities
common in'a well-equipped junior high school. However, it is
desirable for the project to have special quarters with furniture
which promotes team learning.

4

Is special equlprhent needed or suggested?

The program maRES useofam a{pltu-medaa approach and must
be equipped with a vanety of udro-vnsua| aids.

Is In-service training needed or suggested?

Some in-service training is necessary to master the R-3 activ--
ity components.

What provisions are made for the special training of teachers?

In-service training is the responsibility of the user. Each mem-
ber of the project staff spends approximately 50 hours n in-
service work a year. Planning sessions are scheduied daily
and special sessions are held by project director, evaluator,
materials director, and other staff leaders. Each major sched-
uled event is preceded by a workshop.




What Is the cost of implementating the program?

Costs to implement the program would vary depending on

local decisions The per pupil costs for operating the program,

in San Jose has been approximately $433 above the usual per
. student expendltures .

Program Development"and Status

How was the program developed? ¢

The program-was initiated in 1967-68 in cooperation with the

Education Division of Lockheed Missiles and Space Company. .

Originally the program was designed for eighth-grade students
only. In 1968 a second group of eighth-graders began the pro-
gram and the original group continued on to a newly-develop-
ed ninth-grade R-3-curriculum. In 1969, new state regulations
requiredthat the program be extended to the seventh-grade .
and to include all students. The program temporarily dropped
its eighth and ninth-grade components while accommodating
the larger seventh-grade group. The program was then re-
expanded to include the two higher grades -

What is the present status of the program?

The program is now operative at the seventh, eighth, and ninth-
grade levels. It has been implemented in six different areas
across the United States in schools representing a cross sec-
tion of socio-economic, ethnic, and racial backgrounds including
Amerlcan Indians.

Program Evaluation

How Rhas the program been evaluated?

. Program evaluation has been conducted by the staff and in-
dependently by the Rand Corporation, Santa Monica, California.
Achievement gains were by pre-and post-testing compared to
norms and contro! groups for some eléments. Tests used were
the California Test of Basic Skills and the California Achieve-
‘ment Test. Attitudinal changes were inferred from data on atten-
dance, referrals, and disciplinary action. o .

hat.are the indicated strengths and the llmitatlons of the
p gram;{

Despitg, some gvaluation difficuities occasioned by changes in
state‘taws, the program has been shown to be successful in
improving reading and mathematics achievement scores and in
preducing positive attitude changes toward.school. Each year
the gains made by the R-3 students were significantly greater

" Useful Information

\

than those of control groups and greater than growth rates
reflected by norfls .

The overall mathematics achievement gain for 1972-1973 on
the California Test of Basic Skills was two years for etght
months in the program.

Highest gains were in Computation and Concepts
(2.3 and 1,9), and the lowest galn was |n Anth“metlc
Apphcatlons (1.3). -

Y. 4
Where can the program be obtained?

Information concermng the program can be obtained by
contacting: p

.,

Ms. Pauline E. Perazzo N

Herbert Hoover Junior High §chool

1450 Naglee Avenue

San Jose, Cdliférnia 95126

(408) 998-627 4 .
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Systems Approach
to Individualized
Instruction .

Grants Pass, Oregon

!
Su?nmafy

The Syste;ams Approach to Indi-
vidualiZeg Instruction developed
bythe Manzanita Elementary
School, Grants Pass, Oregon,
focuses upon the provision of a
number of alternative leaming
experiences which will enable
each student to progress at his,
own speed and according to his
own learning style. The program
functions well under differenti-
ated staffing, or, atleast, in a

. physical environment which per-

mits flexibility of instruction.
Systematic instructional proce-
dures characterized by specifica-
tion of learning outcomes in be-
havioral terms, pre-testing, and
varied activities reflective of
each student’s unique learning
style constitute the program.
Materials includ& mastery units
ona hierarchy of skills, instruc-
tional objectives for each skill,
pre- and post-tests for each ob-
jective, and questioning strate-
gies for the development of high-
er level thinking skills. Program
Management Units (learning
packages) are a major feature of
the Systems Approach. These
contain three and usually more -
alternate routes of instruction
which might include: listening to
tapes, viewing filmstrips, working
with peers, meeting in need
groups, or working with tutors.

e

Nature of the Program

For whom is the program designed?

The program is designed to be implemented with teachers and
students in grade levels one through six, and has been success-
fully field tested in a variety of organizational settings.

On what rationale is the program deslgned?

The program is designed to meet the individual needs of stu-
dents by providing alternate routes of instruction which ailow
them to progress continuously toward goals which have been,
established through diagnostic assessment practices. A parallel
emphasis in the program was a differentiated staffing pattern,
wherein teachers were held accountable for the achievement
of specified performance objectives.

What are the general goals and objectives of the program?

i “

A primary fogus of the program is to reverse the “downward
trend” of student performance in the basic skilf areas of reading,
mathematics, and written communication. Other general objec-
tives include: 1. to utilize systematic instructional procedures
which reflect preventive gfrategies in the basic skills areas; 2. to
provide for the vertical articulation of a program through un-
graded activities based upon a diagnosis of each child's needs,
interests, and learning styles, 3. to ytilize developmental skitls
and readiness activities for all studenfs, prowvide for con-
tinuous progress at the point of entfy into the program, 4. to
utilize a differentiated staffing pattern that provides for account-
ability and flexible groyping procedures.

Organization and Materials

How is the program organized?

The program is organized around a hierarchical list of skills for
each concept area, with an instructional objective for each skill.
Pre and post-tests have been designed for each of the instruc-
tional objectives. Program Management Units (learning
packages) support each set of objectives, and provide learning
activities and alternate roytes of instruction.

What specific objectives are involved?

The specific objectives of this program involve mastery of
hierarchical skills viithin concept areas through a continuous
progress process characterized by diagnosis, the prescription
of.activities matched to a particular student's needs and learning
style, and post-testing. .- -
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" Nature of the Program

For whom is the program designed?

The program is designed to be implemented with teachers and
students in grade levels one through six, and has been success-
fully field tested in a variety of organizational settings.

On what rationale is the program désigned?

The program is designed to meet the indiVidual needs of stu-
dents by providing alternate routes of instruction which allow
them to progress continuously toward goals which have been
established through diagnostic assessment practices. A parallel
emphasis in the program was a differentiated staffing pattern,
wherein teachers were held accountable for the achievement
of specified performance objectives.

What are the general éoals and objectives of the program?

A primary focus of the program is to reverse the “downward
trend” of student performance in the basic skill areas of reading,
mathematics, and written communication. Other general objec-
tives include: 1. to utilize systematic instructional procedures
which reflect preventive strategies in the basic skills areas; 2. to
provide for the vertical articulation of a program through un-
graded activities based upon a diagnosis of each child's needs,
Interests, and learning styles; 3. to utilize developmental skills
and readiness activities for all students, and to provide for con-
tinuous progress at the point of entry into the program; 4. to
utilize a differehtiated staffing pattern that provides for account-
ability and flexible grouping procedures.

Ogganization and Materials
How is the program organized?

The program is organized arolnd a hierarchical list of skills for
each concept area, with an instructional objective for each skill.
Pre and post-tests have been designed for each of the instruc-
tional objectives. Program Management Units (learning
packages) support each set of objectives, and provide learning
activities and alternate routes of instruction.

What specific objectives are involved?

W
The specific objeé?i'\’/es of this program involve mastery of
hierarchical skills within concept areas through a continuous
progress process characterized by diagnosis, the prescription
of activities matched to a particular student's needs and learning
style, and post-testing.,
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How much student time is devoted to the program?

The amount of time a student devotes to, the program varies
since it reflects his unique needs, individual style of learning,
and rate of progress toward specified objectives.

What materials are qrovided for the student?

Program Management Units are available for each student.
Each PMU is a self-contained unit o(mstruction._consisting of at
least three associated iearning activities. Materials typicaily con-
sist of filmstrips, audio tapes, consumable paper iterns, and
games.

A e

e .
What materials are provided for the teacher?

The teacher is provided with a haerar&Qucal hist of skills for the .

-various concept areas, instructional objectives for each skill in

the hierarchy, and pre and post-tests designed for each.instruc-
tional objective. - !

How open is the program to supplementary and teacher-made
materials? .

As the program is fgunded upon the utilization of a wide range of
instructional techniques&%(espurces, it is very open to the in-
troduction of supplemer and teacher-made materials.

What \student as.seis}nant matetials are provided
"or suggested? .

Pre and post-tests have been Hesugned for each nstructional
objective. Also; a™Master Skills Diagnostic Test for each of the
concept areas has been derived from pre and post-test items.

Classroom Activities
How are classes organized?
-

The program has been successfully field tested under class-
Zroom organizations which varied from self-contained with one
teacher to umit arrangements with differentiated staffing.

How are the materials used?

-Concept area pre-test resuits are utiized to place studentsnto
appropriate skill levels. Pre-test scores are thus used to deter-
mine the entry point into the hierarchically arranged PMU's,
Within each designated PMU, a specific set-of tasks is assigned
to a student. Instructional procedures for any single PMU might
include having a student work with peers, meet in a need group,

Aruitoxt provided by Eic:

work with a tutor, or work independently with media materials.
Upon completion of a PMU, the student takes a post-test which
he must pass with 80% mastery before moving on to the next

designated PMU. The student takes a second post-test five weeks
latef, and passing of this test constitutes mastery of a skill ac-
cording to Project criteria. When a student fails a pést-

test, he is recycled through a different set of tasks in a PMU.

Are teacher aides used?

Usually. The differentiated staff team for each unit consists of
an instructional leader, a staff teacher, an instructional a.de,
and a gerieral aide. The instructional aide is responsible for

E ‘working with students, and also does routine supervisory activ-

ities. The general aide works with the children, but is also re-
sponsible for much af the’ clerical work. However, the program
has been successfully fieid-tested in a school that did not have
aides. T,

How is the student progress assessed? -

Monitoring of student progress s accomphshéd through the
tabulation of pre and post-test tesults. The second post-tests
are utiized to determine skill retention.

Implementation Requirements and Provisions

Are special facilities needed or suggested?
Although the program was developed in a
situation under a differentiated staffing’pa
1s not a requirement for the implementation o

*

Is special equipment needed?

- One playback cassette per 9 students, and several flimstrip

viewers per classroom.

-
Is in-service training ngeded or suggested?
Movement into a différentiated staffing pattern would require
training for the instructional leader and staff teacher on the
team. Inservice training, related to the utilization of varied in-
structional procedures and a wealth of multi-media resources,
would be most helpful to the successful implementation of this
program. .

What provisions are madae for the special training of teachers?
The project staff has developed an inservice training procedure

This 1s related to the implementation of the individualized
program, within a differentiated staffing arrangement,
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What' W the training of teacher aides?
No sp iéi.train g procedures have been delineated.
What is the cost of implementing the program?

The per pupil installation cost s $20.88. No additional cost is in-
volved in the maintenance, of the program.

Pgggram Development and Status * -

-
i

How was the program developed?

A Systems Approach to Individualized Instruction was °
developed at the Manzanita Elementary School, Grants Pass,
Oregon through funds provided by thé Josephine County
chool District, and ESEA, Title lll. The project involved in-
service training for the instructional leaders and staff teachers
of the differentiated staff teams in areas related to curriculum

&

design, systematic instructional techniques, and materials de- *.

velopment. Concurrent with their training, the staff membersg

developed a hierarchical list of skills for concept areas, wrote in- *

. Structional objectives for each skill and designed pre and post-
tests for eachQf the-instructional objectives. PMU's supportive
of each Mives were theri assembled. ,
As each PMU was developed, a séries of four evaluative cyclés
was established. The PMU was initiaily reviewed by a Project
consultant. A trial cycle was then implemented whérein istruc-
tionaldeaders documented the use, of the PMU and identified

. defects or needs for modification.before it was used widely. The
third “cycle consisted of a complete record of usage far each

.. PMU and the performance of every child who used a given PMU
was documented. This information provided a ba;s_:fffa‘review
of PMU performance by grade level. The final cycle<bnsisted of
a validation step in which performance ona standardized test,
was compared with PMU performance. ’

> ¢ ~

The evaluative cycle whigh involved the coliection of student
performance data on each RMU revealed that the overwhelming
majority of PMU's met the 90/90 mastery criterion level es-
tablished by'the project staff. However, the mastery level for the
math PMU's decreased in the third and fifth grades where the
percentage of PMU's meeting. the 90/90 criterion level was
found to be between seventy and eighty percent.

ata regarding end of year attainment levels of students in
grades 1 - 6 on the PMU’s in mathematics indicated a general
progression of skill attainment over the grade levels, and an in-
crease in the ranges of skill level with successive grade levels.
From this information it can be inferred that, to the extent that
o the various grade groups exhibited successively greater at-
* .

, '
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tainments, the developers of the'project matenals have
succeeding in ordering the mathematics skills hierarchically.

Table 1 shows the correlation between PMU skill leve! and stu-
dent performance on thre California Achyvement Test. The en-
tire collection of PMU’s were treated as a large test, and the
PMU score was derived from the highest PMU attained Dy a stu-
dent. While the corrglations between the yariables show some.
variation across grade levels, there is no cdrrelation below .55,
and the ranges extends to .83. In testing the statistical
significance of these correlations, all were found to be
significantly greater than 0 at the .01 Ievel.

Table |

Correlations*Between Student Attainment on PMU’s .
and Performance on a Standardized Test +

.

2 3

Grade , - ' N . r

1 58 - 72 »
2 73 72

3 63 .83

4 80 .60

5 . o7 74

6 “ 69

.61
s O

-
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What is the status of the present program?

At the present time, the program s tully operational at the
Manzanita Elementary School. In° mathematics, 230 sequential
skills have been identified with accompanying instractional ob-
jectives, and PMU's have been developed across ali grade
levels.

Prograni Evaluation

-

How has the program been evaluated?

N +

Project evaluation was accomplished by means of a contractuai
Aagsangement with the Audit and Evaluation Section of the
*Northwest Regional Educational Laboratory. The evaluation

plan was jointly developed by the project staff and members of
the NWREL evaluation team. Project staff members were ,
‘responsible for the implementation of the data collection and

* “data redQction procedures. The data analysis and reporting
~ functions’were carrled qut by the evaluation team members.

The e#fects of the program on the participating students were
measured in two ways. Alternate forms of a 3tandardized test
were administered to all students on a pre and post-test basis.
Differences between pre and post-test performance were com-
ited and tested for significance. In addition, grade ievel mean
ores from the years immediately preceding the project

39




w"e‘re,u_sed as a baseline against which project accomplishments
were measured.

.o~ ; '
What were the indicated strengths and weaknesses of the
program? — *

Table 2 represehts comparative data of Fali baselne group per-

formance for the years 1968, 1969 and 1971 and project stu-. ..
dents’ Fall 1972 and Fall 1973 mean performance on the -
California Achievement test. The scores indicate a general A
reversal of declining performance trends which were apparent I
¥n the baseline data. - . o
Another comparison invoives student performance en pre and
post-tests during the project year. Table 3 indicatél§ the gains
made by the project students during a seven month period of . R e Lo
time between Fall, 1971 and Spring, 1972, ~ ( Ceea L. TEEE

While the average amount of gain in mwtew.Mrom :
group to group, a statistically significant gain occurred at each
grade level. The lowest levels of gain, while still statistically -
significant, occurred at the fifth grade level. Project staff

members therefore felt that this finding, coupled with results of
PMU performance data, indicated a need for strengthening the
program at the fifth grade level,

.

.
\

. . :
. Fall .| Fall  Fall* |Fall Fall Fall | Fall  Fall = Fall
Table 2 - Grade | 1968° 1969° 1971*| 19,2° 1972+ 1972°| 1973 1973+ 1973° b
N o o ary School ) 2 N 57 20 66 71 N/A  N/A 63 49 14
1968, 1969, 1971, 1972, and 1973 . - = .
. c.m::{;, Achlevement Test Results: Mn=220 | 214 201 [204 N/A N/A 2.39 2.3:; 2.§g
. Arithmetic (Grade Level Equivalent) SD= 49 | 46 - | 42 NA NA | 8 :
N 3 N = 36 58 47 79 49 23 80 62 18
' ) - Mn=3.83 | 3.44 323 | 363 375 " 335 |'3.63 3.71 335 7
’ SD= 52 | .58 - 88 75 48| 65 80  .77.
S 4 N = 75 84 70 68 44 20| 87 62 27 |".]
) Mn=465 | 480 400 | 459 453 455 | 385 4.84.. 488 |- 7
SD= .74 77 - .83 93 56 83 .83 84 17 E
i = 79 88 21 |
o Entire Class - 5 N = 59. 69 66 83 59 20
i ; = . . . 59 566 540
+ Continuing Project Students yn=o4s | 507 489 |52 524 5 ol % S8 ey
o New Students Entering Project During Fall i — : o
* Results Reported in Terms of Group Means; 6 N = 75 79 68 75 53 15 77 52 25 f“/i
Standard Deviation not Calculated Directiy ~Mn=632 | 6068 584 | 601 607 581 | 621 630 602 [
' . .| sb= .75 .80 - 79 .82 80 9 84 113 [
« .
"

S
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Table 3

Gains in Pro Students Achlevement on
California Achievement Test in Grade Equivalent Levels—
Manzanita Elementary School, 1871, 1972 _ A

: Mean
Grade Ditference -
Level {post-pre) N, |
2 1.21 66 - 15.34 i
3 .95 T 47 16.30 *
4 1.06 . 70 15.68
5 .66 66 11.14
6 .96 68 . 1957 .

'Signfficang at .01 level

Test dates: October, 1971, May, 1972 — .

Useful information
Where can the program be obtained?

Information about the program can be obtained from:
. Josephine County School District

Manzanita Elementary School

“A Systems Approach to Individualized Instrucnon
310 San Francisco Street .
Grants Pass, Oregon 97526

(503) 479-6313

What systems in New Jersey are familiar with the program?

There is no indication that any school district in New Jersey 1s
utilizing the program.

References

Manzanita Project Final Evaluation Report, 1973
(Mimeographed) s
Mark Greene and Judy Rece’, Supplementary Evaluation Report:
Audit and Evaluation Section Northwest Regional Educational
Laboratory. {(Mimeographed) ,

Mark Greene and Ann Helmick. Manzanita Project Final Evalu-
ation Report. Audit and Evaluation Section Northwest Regional
Educational Laboratory, July, 1974. (Mimeographed})
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- Utah System
Approach To ":
Individualized L
Learning o

Salt Lake City, Utah

Summary

The U-Sail Math Project, Utah
System Approach to indvidual-
1zed Learning, has been an eight-
distnict consortium effart in Utah
to establish a K-12 individualized
learning system. Presently, the
focus has been on development
at the K-6 levels. The system
consists of teacher-managed.
self instruction cumcutum prod-
ucts for individuahzing instruc-
tion in a diagnostic prescriptive
framework, an instructional man-
agement information system, and
in-service administrator and staff
development programs. )

Nature of the Program '

Fon: whom is the program designed?

Instructional and staff development mater.als have been design-
ed to aid in the establishment of individualized instruction for
children at the K-6 levels. ’

On what rationale is the program designed?

The project began on the premise that, within the framework of
the regular classroom, it is possible to individualize instruction.

The motivation behind the program is an effort to create a
reasonably low-cost program of individualization which could be
implemented in varying kinds of school buildings and with

different staffing patterns.

What are the general hoals and objectives of the program?

The basic goal of the U-Sail Math Program s to create a
humanitarian form of education, tailored to the needs of children
in an individualized environment. The program also aims to
reflect the range of individual differences among professional
staff members Other objectives involve the implementation of
dragnostic-prescriptive procedures and classroom manage-
ment technmiques, the resourceful use of human and matenai
resources, and the wise acquisition of additional program
supports. ’

Organization and Materials
How is the program organized?

The essence of the U-Sail math program evolves from the
philosophy of concept mastery. The program consists of seven-
teen broad concept areas which have been subdivided jnto
eighty-six specific concepts These are arranged in a scope and
sequence which builds from the simple to the more complex
aspects of the concept area. The eighty-six specific concepts
have been transformed into 134 learning pacs (lexes) for
teachers and students with pre gpy post-tests avaiable for each
concept. = N

%

What specific objectives afe involved?

»

Thé specific objectivegjof the progran involve teaching for c@

cept mastery through®individual asses nt and learning tasks
appropriate to each child’s needs. The syStegatic approach

seeks to enable teachers to manage the total group whi
1ively teaching individual children within the group.

0
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Nature of the Program

For whom is the program do-slgnod?

" Instructional and staff development mater.ais have been aesign-

ed to aid in the establishment of individuaized nstruction for
children at the K-6 levels.

On what rationale is the program designed? -

The project began on the premise that, within the framework of
the regular classroom, it is possible to indvidualize instruction,

The motivation behind the program is an effort to create a
reasonably low-cost program of individuatization which couid be
implemented in varying kinds of school buildings and with
different staffirig pattgrns.
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What are the general goals and objectives of the program?

The basic goal of the U-Sail Math Program is 1o creale a
humanitarian form of educatiof, tailored to the needs of chidren
in an individualized environment. The program also aims to
reflect the range of individual differences among professional
staff members Other objectives invoive the impiemaptation of
diagnostic-prescriptive procedures and ciassroom manage-

oty e

, ment techniques, the resourceful use of human and material

resources, and the wise acquisition of additional program
supports. .

Organization and Materials

How is the program organized?

The essence of the U-Sail math program evoives trom the
philosophy of concept mastery The program consists of seven-
teen broad concept areas which have been subdivided into
eighty-six specific concepts These are arranged in a scope and
sequence which butds from the simple to the more compiex
aspects of the concept area The eighty-six specific concepts
have been trangformed into 134 learning pacs (lexes) for
teachers and students with pre and post-tests available for each

f} concept.

What specific objectives are involved? /

The specific objectives of the program involve teaching for con-
cept mastery through individual assessment and learning tasks :
appropriate to each childs needs. The systematic approach
seeks 10 enable teachers to manage the total group while effec-
tively teaching individual children within the group.
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How much student time is devoted to the progran'\?

A student involved in-U-SAIL has several alternatives for using
his time and‘energy.during the s¢hool day. He might be involved
in.large-group instruction, small-group-instruction, one-t0-oné
instruction with an adult, one-to-one instruction with a student,
or individual work with worksheets, Hgbks, games or audio-
visual materials. The organization emphasizes structure of time
and space within an environment in which the student is given
guidelines and boundarles for planning and carrying out his own
decisions. v

-

What matetials are provided for the student?

* Learner written for student use consist of lexes designed to
guide the learner as he works toward concept mastery. The lex
formaj varieS, but has the following elements: a list 6f materials,

step by step instructions, and necessary workshests. Examples
of learner lexes are the following:

‘a. manipulative Iexes deslgned to guide the learner toward con-

cept mastery by using concrete objects

b symbolic lexes designed to provide practice or drill in using’
the concept

¢ Interest-centered lexes which capitalize on interest centers
whlch may be learning stations or guided discovery centers

What materials are provided for the teacher?

Teacher pacs parallel each of the learner pacs, They detail the
concept to'be learned and the learner objectnve, identify the

competéncy needed, specify the instructional’and managerial
procedures, and prescribe pages from standard textbooks. Pre
and post assessment tests are also included. The teacher lexes

arersfmilar to suggested activities found in many textbooks, and, )

provide for vacabulary, genetal concept review, structured

' practice using new ideas, and reinforcement activities. The

program also provides the teacher with several assessment

. pacs designed for review of concepts taught at a Iower level.

How open is the program to suppiementary and tuchor-mado
materials?

Although the program utilizes commercial and teacher-made ’

-+ materlals, it also encourages a teacher to create materials or ac-

tivities that will enrich or extend his students study of a par-
ticular mathematical concept.

What student assessment materials are provldod '
or suggested?

Pro and post-tests are provided with each teaching pac to
l: KC 3s student mastery of concepts. Assessment tests are also

“avallable to measure retention of concepts ta

at at a lower ievel.
Classroom Activities

How are classes organiiod?

The program is not dependent upon a specific kind of orgamiza-
ton and will function equally weli in open space buildings or in
self-contained classrooms. However, aii etements of the en-
vironment must be flexible, and time, space, and matenais are
organized to provide for optimal utilization. The physical
-arrangement must allow students to work in large groups, small
groups, or independently, and to be free to move around the
room. Central cataloging of materials allows teachers to share
alt curriculum products. A simple retrievat system must be in-
stalied in order to quickly locate respurces. Within each
classroom, student materiais should be organized into easy
access areas.

How are the materials used?

The teacher administers pre-tests to assess a student's level of
concept understanding. Based upon these resuits, a program of
study is'prescribed, utilizing the teacher and learner pacs which
are coded for each concept. At this point a student may be
recycled for review, or moved on to a new conCept cycle.
Are teacher aldes used?

Teacher aides may be used but are not necessary
How is student progress asusud?

Student progress 1s assessed through pre and post-t'ests which
are provided with each teaching pac. Retention of concepts
taught at a lower level is measured through periodic assessment
tests. . .

~
,4

Implementatlon Requirement: and Provisions

Are special facliities nudod?
Special facilities are not ne_eded.
is sper_:h'l equipment needed?
Special equipment is not needed. o .

Is In-servlcg training needed or suggested?

[]

Installation procedures which involve teachers and ad-
ministrators in pre-schooi and in-service seminars are needed.

43




The U-SAIL program reguires skill in ciassroom management
and methods for indwvidualizing the classraom environment.

What provisions are made for ttté special training of teachers?

The system consists of an ndividualized staff development
program which provides for. phasing into the program on a step-
by-step basis. The heart of the in-service mathematics program
centers around the process of diagnosing individual learner
'needs and prescribing appropriate learning experiences.

What provision is made for training teecher aides?

No provision is made.

What is the cost of implementing the program?

-

The cost of implementation vanes in terms of what s already
available in a school. The project staff has identified an approxi-
mate cost of-$6.00 per pupil for the basic K-8 program. This
does not include capital outlay tems which schools may or may
not choose to purchase. The developers foresee an increased
cost in the program for 1974, due to price nncreases for paper.

Program Development

How was the program developed?

Suppo ¥ ESEA, Title Ill, the U-SAIL; project developed as
an eight school district consortium effort in the state of Utah to,
create a K-12 individualized learning system. The districts which
represented approximately seventy percent ot the chidren in

the state were Davis, Granite, Iron, Jordan, Murray, Provo, Salt
Lake, and Tooele School Districts. During March of 1973, a U.S.

Office of Education special audit identmed U-SAlLas.a valnd ated
project of exemplary nature

What is the status of the prou'ht program?

The mathematics program is operational in 24 elementary
sghools in 11 districts in the State of Utah, and in 12 elementary
schools in 8'districts in Arizona. The consortium of districts are
présently planning continued development and. refinement at
the K-6 levelsand development on a K-12 basis,

-

Program Evaluation e A ,
/ ,.r . »

How has the program been evaluated?

'Durlng 197'3 the U-SAIL project staff monitored student perfor-
nce in eixteen Utah elementdry schools, eight expenm_ental

, ) . . ,
2y - s “ ‘ . .
-, .

- e M

and eight controi. Random sampies of students were drawn at.
each grade levei in participating schoois resulting in a totai ex-
perimental N of 526 and a control N of 556. Measurement
techniques inciuded the use of the Stanford Ach.evement Test
administered to grades 1-6, as well as indices of affective out-
comes in a project constructed measure, the Student Attitude
and Activity Survey (SAAS).

What were the indicated strengths and weaknesses of the
program?

Analysis of the achievement test resulted showed that the U-
SAIL experimental students continued to perform as well as or
better than the controls at most grade levels on the Stanford
Achievement Tests. When the achievement results were ana-
lyzed, the expenmental students demonstrated higher mean

__grade scores on seven out of ten Stanford scales at grade 4,

eight out of nine scales at grade 5, and seven out of nine
scales at grade 6. . .

SAAS results revealed consistent differences favortr{g ex-
perimental students on scales measuring affective outcomes
and various aspects of program implementation. The

thémselves, were more independent and responsibl
joyed school and math more than the control stude

Useful Information

Where can the program be obtained?

Individuals interested in obtammg further s
program should contact;

.

ormation about this

Carma M. Hales
c/o Utah System Approach to Individualized Learning

&. 1421 South 2200 East

t

Salt Lake City, Utah 84108
Telephone: (801) 487-1344

What school districts in New Jersey are tamiliar with the
program?

~

None have been identified.

References \ . .

Descriptive information provided by the project staff.
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Individualized
Computational Skills
Program -

. Houghton Mifflin Co.
Boston, Mass.

. Summary

The Individualized Computational

Skills-Program (ICSP) is a sup-
plementary ungraded mathema-
tics program designed to help
students in grades 1 - 9 who are
. weak in computational skills: It

can be used with any basic math- '

- ematies-program-in-a-graded-or—

Nature of the Program

For whom is the program designed?
ICSP is designed for use with students in grades 1 - 9.
On what rationale is the program designed? V

ICSP is founded upon‘arationale that allows a student to move
bagk and forth and in and out of any skill area according to his
individual needs. Designed as a supplementary program that is
diagnostic-prescriptive, its flexibility permits its use in both un-
graded or %reded classroom settings.

e, ~

What are the general goals and objectives of the program?

The primary goal of ICSP is to provide a supplementary
mathematics program to help students who are weak in specific
computational skills, however, it may also be used with students
at or above grade level.

" tngraded setting,. The' heart of
ICSP is the Sequential Skills Out-
line which lists and describes
123 sequential computational
skills from those taught in the
primary grades to those involv-
ing operations with whole num-
bers, fractions, decimals, and
percents All-other program
components are keyed to this
outline.

drganization and Materials

, - <
How is the gﬁgram organized?

The program is organized around the following components:
Sequential Skills Outline - hsts and describes the 123 skiils
covered in ICSP. These are grouped into twelve basic skill areas
which are arranged in order of difficulty.

Arithmetic Skills Inventories - assess student abilities in each

skill area. -

' Student Arithmetic Record Card - indicates the number of sktlls

for each of the twelve skill areas and provides spaces where
téachers place a check or date to show-a student has completed
a skill. . N

Orill and Practlce Sheets - provide atotal of 460 pages of com-
putational skill practice.

Teaching Models - student oriented explanations and examples
of how t9 perform in relation to each skill.

Computation T"es,ts - standardized tests that can be used to
determine a student's grade equivalence and proficiencies.

Optionally included in the program are a Student Arthmetic

Record Sheet, Class Profile Chart, Student Prescription Shest,
and Student Monthly Work Record.

So66 T

[y

A Computer-Assisfed Instruction Ver:
computer is'available. This componen
records on each class and each stud]

What specific objectives are involved

The specific objectives of ICSP involv,
which are grouped into the following

Skill Areas N

{ ) 1 ?

Basic Skills 20
Whole Number Addition g
. Whole Number Subtraction 10
Whole Number Multiplication 12
Whole Number Division g
Eraction Basic Skills 14

How much student time is devoted t

Beéause ICSP is by nature a supple
amount of time a student devotes to it
his individual needs and competencig

What materials are provided for the

The student is provided with the drill &
ed to master a designated skill. If de
supplied with a record sheet to char

What materials are provided for the |

The teacher is supplied with all the n
record forms, and instructional mod
the program fully.

How open is the program to supplem  tee

materials? R

Due to the fact that ICSP is a supplemd
patible with any textbook series. Oth
supplementary resources may also bg
with it.

What student assessment materiats
w suggested?

Computation tests are provided as we
Record Card on which a teacher recc
on eacfpstudent. A student may record
on a Student Arithmetic Record Sheet
Retcord form and a Class Profile Chart
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Nature of the Program

For ‘whom is the program designed?

ICSP is designed for use with students in grades 1 - 9.
i \

On what rationale is the program designed?

ICSP is founded upon a rationale that allows a student to move
back and forth and'in and out of any 'skill area according to his
individual needs. Designeg as a supplementary program that is
diagnostic-prescriptive, it flexibility permits its use in both un-
graded or graded classroom settings. :

What are the general goals and objectives of the program?

. The primary goal of ICSP is to' provide a supplementary

mathematics program to help students who are weak in specific

- computational skills; however, it may also be used with students

at or above grade level.
/

Organization and Materials

~ How is the program organized?

> The program is organized around the following 'componénts:

[ covered in ICSP. These are grouped into twelve basiC skill areas .

Sequential Skills Outline - lists and describes the 123 skills

. which are arranged in order of difficulty.

- Arithmetic Skills Inventories - assess student abilities in each

- skill area. L

[

F3 .
. Student Arithmetic Recérd Card - indicates the number of skills
t for each of the twelve skill areas and provides spaces where
teachers place a check or date to show a student has compieted

& skill

E Drill and Practice Sheets - provide a total of 460 pages of com-
E putational skill practice. AN \

} Teaching Models - stutleni oriented explanations and examples

of how to perform in relation to each skill. .

Computation Tests - standardized fests that can be used to

j determine a student’s grade equivalence and proficiencies.

« Optionally included in the program are a Student Anthmetic
I Record Sheet, Class Profile Chart, Student Prescription Shegt,
.and Student Monthly Work Record. .

<}
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Basic Skills

. Fraction Basic Skills

£

A Compdt‘e‘r.:Assisted Instruction Version of ICSP exists if a
computer is available. This component can be:used to maintain
records on each class and each student.

L 4

What specific objectives are involved?

The specific objeétives of ICSP involve the acquisjtion of skilis
whichare grouped into the following areas:

Skill Areas Number of Skills
25

Whole Number Addition 9

Whole Number Subtraction 10

Whole Number Multiplication 12

Whole Number Divislon 9
15

How much student time is devoted to the program?

Because ICSP is by nature a supplementary program, the
amount of time a student devotes to it is primarily a reflection of
his individual needs and competencies.

What materials“are provided for the student?

The student is provided with the drill and practice sheets, need-
ed to master a designated skill. If desired, a student can be
supplied with a record sheet to chart his own progress.

What materials are provided for the teacher?

The teacher is supplied with all the necessary packaged ';‘e/sts,/
record forms, and instructional models needed to impjerfient
the program fully. ) .

How open is the program to supplementary and teacher-made

materials?
7

Due to the fact that ICSP is a supplementary program, it is com-

"patible with any textbook series. Other teacher-made or-

supplementary resources may aiso be used in conjunction
with it ’

What student assessment materials are provided
or suggested? )

Computation tests are provided as well as a Student Arithmetic
Record Card on which a teacher records skill completion data
on each student. A student may record his own rate of progress
on a Student Arithmetic Record Sheet. A Student Monthly Work
Record form and a Class Profile Chart are also available.
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Classroom Activities : L

How are classes organized?

There is no set classroom organizational policy. The program,
may be used in graded or-ungraded arrangements.

How are materials used?

The Anthmetic Skills Inventory 1s administered to determine a
student's,level of skill proficiency, and the results are recorded’
in the Student Arithmetic Record Card. A student then begins to
work on the drili and practice sheets for the appropriate skill
«area. The sheets are developmental, and if a student can com-
plete the last sheet in a given area with an acceptable level of
proficiency {(80% or better), he does not need to complete the
preceding exercises. As the student progresses in the program,
review tests are available in each skill area which may be ad-
ministered to the student who (1) has compieted a skiil area, or
{2) needs to review the skills. A computation test is used to
determine a student’s grade equivalence or mathematics skill
proficiency. : .

Aré teacher aides used?

It 1s not necessary to use teacher aides.

How is student progress assessed?

The teacher monstors student progress through the use of lests

which are packaged with the program compounents. Test data
are recorded on appropriate forms. .

Implementation Requirements and Provisions
: N

Are special facilities needed or suggésted?

No special facilities are needed unless the compute} assisted
instruction version is implemented which rgquires a computer
terminal.

Is special equipment needed?

A cdmputer 1S needed for the computer assisted instruction
version of ICSP.

e

Is in-service training needed or suggested?

Orientation-type trainfng is suggested by the distributors of the

program.
68

What provisions are made for special training of teachers?

Introductory conferences are provided for staff members using
the program by Houghton Mifflin Company.

What provision is made for training of teacher‘aides?

No special provision is offered.

What is the cost of implementing the program?
Classrooms using ICSP for the first time will pFobany want to
start with the starter sets indicated below These sets contain

all necessary testing, diagnostic, drill, and record keeping
material for initial usage.

‘Prices are as follows: . -
Primary StarterSet..............covveeee o2, 845
Starter Set A, Grades 3or4.................. .. ..., .$72.
Starter Set B, Grades 5or6.......... ce $126
Starter Set C, Grades 7-12.......0.......... .. e $126.

Program Development and Status
How was the program devélopéd?

The program was originally developed under Title | in Flint,
Michigan where it was called the Continuous Progress Elemen-
tary Mathematics Program. The developers, Bryce R. Shaw and
Petronella M. W. Hiehle, focussed on the creation of a
supplementary program in computational skills with diagnostic,
practice, review, and assessment components

What is the status of the present program?

Program developﬁ\ent 1s complete and it is being distr{buted
nationally by Houghton Mifflin Co.

Program Evaluation

How has the program been evalydted?

During program development, tha_Mathematicé Department of
the Flint Community Schools, Flint, Michigan, monitored the ac-
tual growth in participating students’ computation scores as
measured by both the ICSP Computatién Tests and The SRA
Standarized Achievement Tests.

What were the indicated strengths and weaknesses of the
program? ) *

ICSP Computation test data revealed that for grade levels three
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through six, the actual galn in computation exceeded the e-
lapsed time between pre and post-tests. The average gain for
students in gr:‘fles three through six ovex a seven month period
of time was 10,2 months. SRA Standardized Achievement Test
data showed that the intrqduction of the Continuous Progress
Elementary Mathematics Program resulted in improved com-
putation achievement in the Flint Community Schools from
1966-67 through 1971-72. At the sixth grade level, students were
eight months below grade level in 1966-67 and reached national
norms by 1971-1972.

Third grade students tested in 1968-69 were tested jn the sixth
grade in 1971-72. Normal gain expectancy for these students
{one month achievement for one month instruction) would have
been 21 months. These students gained 22 months in Reason-
ing, 17 months in Concepts; and 20 months in Computation or
105%, 81%, and 95% actual to expected gain. This average

»gain of 19 8 months is 93% of normal expected gain. These data
must be interpreted in light of the fact that ICSP is a supplemen-
tary program for under achievers. The data revealed that the .
students who benefited most from the program were those who
were one or more years below grade level on arithmetic com-
putation achievement. .

ICSP strengths are that the program readily adapts to any
mathematics program, requires minimal record keeping, does
not require teacher aide assistance, and implementation costs
are low. However, motivational charts, posters, or tapes are
facking, and adequate challenges for the gifted student are not
provided.

Useful Information
Where can the program be obtained?

Houghton Mifflin Company
Boston, Massachusetts
(6171 725-5000

References

“ICSP Test Scores and VaI/d;at/on" (Field Note F-546), Houghton
Mifflin, June, 1973 ;

“Teacher's Manual, Individualized Computational Skills
Program” Houghton Mifflin, 1972: ] .
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Pennsylvania
Retrieval of
Information for
Mathematics -
Education Systems

Established by Pennsylvania
Department of Education

Sqmmary

The Pennsylvania Retrieval of
Information for Mathematics Ed- .
ucation System (PRIMES] s an
information storage and retneval
system designed to assist local
school districts within the Com-
monwealth of Pennsylvania with
curnculum development activi-
ties in elementary school math-
ematics. PRIMES uses computer
and microfilming processes to
make extensive data available to
local school districts in order to °
facilitate wise curriculum deci-
sions. To assist schools in utiliz-
ing such data meaningfully,
PRIMES has developed system-
atized services and teacher
manuals for f@ining and  sup-
porting local leadership in cur-
riculum development activities.
The database in¢ludes informa-
tion about textbooks, proper use
of achievement tests, modifica-
tion through behavioral objec- .
tives, viable curriculum practices,
relevant audio-visual materials,
manipulative devices, significant

research studies, and useful in-
structional models for curriculum
|mplementat|on

PRIMES services are free 6f
charge to al! schoa districts with-
in the Commonwealth of Pennsyl-
vania. Out of state school dis-
tricts may receive free consulta-
tion from PRIMES a} varioug re-

. gonal centers. A school district

may contract for use of the sys-
tem for a rate between one and
two thousang dollars.

Nature of the Program

" For whom is the program designed? :

The program is designed for alil elementary school districts in-
terested in either.improving or totally revising their present
mathematics program after an assessment of student and com-
munity needs

On what rationale is the progran; designed?

Changes in mathematics instruction have been motivated by the
recognition that mathematics is a system and, therefore, the

teaching of mathematics must reflect systematic ways of thinking.

Traditional instruction, with it§ emphasis-on rote memory for
skills and problem solving, has not stressed this “systems”
aspect of mathematics. In many instances, secondary students
confronted with abstract processes and concepts have been un-
able to make necessary appiications of the concrete to the
abstract. This would have been relatively simpie if concepts
process and structure had been an integral part of the elemen-
tary mathematics instruction. Piecemeal changes in curricuium
or instruction cannot accomplish the objectives which would
result from systematically restructuring the total mathematics
program. PRIMES activities are intended to facilitate a com-
prehensive, systematuc design for.a mathematics CurnCqum

R What are the general goals and objectives of the program?

PRIMES aims are: 1. to develop and maintain a.data base of in-

structional and evaluation materials in elementary school
mathematics; 2. to assist mathematics-committees of local
school districts in systematic curriculum development; 3. to
effect changes in classroom instruction by implementing
stimulating curriculum materials produced by committees; 4. to
outline the major responsibilities of the agencigs collaborating
within the system as shown in Table I.

Organization and Materials .

How is the program organizud?

The Pennsylvania bepartment of Educétion is responsible for

. the development of PRIMES as a system involving services and

materials. Regional centers have been established to provide
advisors and program materials to local school districts. In sum-
mary, development activities at the Department of Education in-
clude:

1. Creatjng a data base by analyzing or classifying the instruc-
tional and evaluative materials which were commerciaily

J
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Nature of the Program
For whom is the program &uigned?

Thé program is designed for all elementary school districts in-
terested in either improving or totally revising their present
mathematics program after an assessment of student and com-
munity needs.

On whatl rationale is the program designed?

Changes in mathematics instruction have been motivated by the
recognition that mathematics.s a system and, therefore, the
teaching of mathematics must reflect systematic ways of thinking.
Traditional instruction, with its emphasis on rote memory for
skills and problem solving, has hot stressed thls “systems” .
aspect of mathematics. In many instances, secondary students
confronted with abstract processes and concepts have been un-
able to make necessary applications of the contrete to the
abstract. This would have been relatively simple if concepts
process and structure had been an integrat part of the elemen-
tary mathematics instruction. Piecemeal changes in curnculum
or instruction cannot accomplish the objectives which would
result from systematicaHy restructuring the total mathematics
program. PRIMES activities are intended to facilitate a com-
prehensive, systematic design for a mathematics curriculum.

What are the general goals and objectives of the program?

PRIMES aims are; 1. to develop and maintain a data base of in-
structional and evaluation materials in elementary school
mathematics; 2. to assist mathematics committees of local
school districts in systematic curriculum development; 3. to
effect changes in classroom instruction by implementing
stimulating curriculum materialspfoduced by committees; 4. to
outline the major responsibilities of the agencies collaborating
within the system as shown in Table |.

Organization and Materials

_ How is the program organized?

The Pennsylvania Department of Education is responsible for
the development of PRIMES as a system involving services and
materials. Regional centers have been established to provide
-advisors and program materials to local school districts. In sum-
mary, development activities at the Department of Education‘in-
clude:

1. Creating a data base by analyzing or classifying the instruc-
tional and evaluative materials which were commercially




Table 1 ‘ ) -3 T
PRIMES . ﬁo/ .
Pennsylvania Retrieval of informatich for Mathematics Education System

Responsibilities of Participating Agencies ' i J )

School District Q}

\
1. Determines mathematics curriculum 1.

PRIMES

Department of Education Regional Center

1. Develops and maintains the system. Develops, implements and evaluates

2.

3.

Trains consultants and provides con-
sultative support.  °

Develops and maintains computer ser-
vices.

Outlines procedures and forms for us-
ing the system.

Coordinates regional centers.

needs and develops a plan of action for
curriculum services.

. Tests and refines systematic curriculum

procedures.

. Assists committees in preparing the

tinal curriculum reports.

. Provides administrative support and

submits periodic progress reports.

the curriculum activity.

2. Provides time for committee meetings.
3. Provides administrative and clerical

assistance. .

4. Duplicates the final curriculum reports.

Follows the curriculum procedures
manuals.

Conducts an orientation for the elemen-
tary school faculty and administrative
. staff to acquaint them with the com- ,
’ pleted curriculum reports.

N 6.

7

\
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/ E ' .
) \’Igrogram organized (Cond't.) What specific objectives are invojved?
+ produced for elementary schools. This basé is divided into three

The computer at the department 1s capable of processing a
* analysis tools: ~

large volume of information and selecting that which is pertinent
to the needs of a single school district. School district staff are
trained to apply procedures and the computer analysis reports
to their own focal situation.

A. List of mathematics concepts and skills—
Mathematics Content Authority List

List of Behavioral objectives—

Behavioral Objectives Authority List .
List of mathematical terms— Vocabulary Authority List

A}

How much student time is devoted to the program?

- This depends compiefely on the final curriculum created, with

Analyzing textbook series and other instructional materiais. the help of PRIMES and is thus very flexible.

Developing procedures and manuals
Designing forms and other tools
Producing computer reports

6. Evaluating the effectiveness of the system

B.
C.
2.
3.
g' What materials are provided for the students?

Materials provided for the student include student manuals.
. textbook reference lists, achievement tests, and study
The regional center provides a mathematics adviser who: - guides To what extent materials are used is completely
1. Helps the school district to determine what curriculum dependent on the type of curriculum developed in the
3 - products are needed and tq set a schedule for local school level
completing them : ’ ’
2. Visits school districts to orient and trafin committee members
to_function easily within the "system" | What, magerials are provided for the teacher?
3. Coriducts conferences {0 assess committee progress
4. Gives suggestions for refining and maintaining developmental
Q@ activities to the Department of Education
. ERIC .

Aruitoxt provided by Eic:

A manual replete with complete lessons is provided for all topics
“in elementary mathematics, with textbook references and
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supblementary materials. Also included are sample techniques
and examples of methodolgy for the presentation of material.

How open is the program to supplementary and teacher-made
materials?

PRIMES main function is that of an advisory service. For this
reason, its degree of openness is limited only by the staff
decisions regarding curriculum at the local level.

What student assessment materials are provided or
suggested? .

None. Program depth is completely dependent{on the
curriculum developed at the local level.

Classroom Activities

How are classes organized?

The program works well in any pattern of organization.

How are materials used?

PRIMES materials are used to the extent that districtlfacultles
feel a need for them as part of anintegral program, or chgose t
use them in a supplementary way.

Are teacher aides u:ed? «

I3

This depends upon the nature of the final program created with
the help of PRIMES. .

How is student progress assessed?
Suggestions are made through advisement and in-service
(Manual Vi—testing), but the extent of assessment is deter-

mined by the type of program.implemented and by the choice of
local school district staff,

Implementation Requirements and Provisions

Are special facilities needed or suggested?

No.However, if the program is computer-assisted, as it usually
is in the planning stage, special facilities would be needed.

is special equlpment needed?

No. However, if @ school district possesses SpGCaal equ‘pment it
25'1 be utilized.

Is in-service training needed or suggested?

In-service training is an integral part of the services provided by’
PRIMES. Regionai centers have mathematics speciaists whose
sole function is to train and guide local school staffs.

[
What provisions are made for special tralning of teachers?

in addition to in-service training, there are several seif-training
manuals produced by PRIMES.

—— 2,

Each of the manuals aims to increase staff understanding of
what PRIMES can do. Recomméndations are also made about
curniculum development which s inked to the locai district
needs.

What provision is made for training of teacher aides?
Teacher aides snould be included with reguiar staff in-service

training. If not, a program should be developed by the local.
school district. Aid in developing this latter type of program is:

~available from the regional center staff.

What is the cost of implementing the program?

PRIMES advisory services/and in-service training are free of
charge to all school districts within the Commonwealth of Penn-
sylvania. Out-of-state school districts may receive free PRIMES
consultation at one of the regional centers, and may contract for
use of the system for rates of between one and two thousand
dollars. Actual expenditures vary considerably, depending on
the kind of end products chosen by a district, and its skill in
utilizing existing manpower and facilities.

Program Development and Status

How was the program developed? .
The original data base was collected by examining and classify-
. ing over 150 textbooks. Since this original work in 1965, hun-
dreds of additional textbooks and curricuium programs have
been classified and stored. Pilot programs were established to
determine the best procedures for setting up PRIMES. A

procedure was then developed which would allow each of the

Jfocal districts to develop the best curnicuium for specific needs

and demands.
What is the status of the present program?

In the first five years that PRIMES was in operation, it served
about seventy-five school districts. During the last three years

FRIC o

wll Toxt Provided by ERIC
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this number has more than doubled PRIMES has a system of
continual improvement dtrectly built into its qrganization, to the
extent that new material is always being added. Evaluations are
carried on by outside research teams to determine relevancy
and needed change. The number of regional centers is being
expanded every year, and services offered at each are being
enlarged to accommodate greater demands.

Program Evaluation

__How has the program been evaluated?

Three major evaluations of PRIMES have taken place in the last
four years. All three answered the same basic questions: 1. Did
PRIMES meet the needs of local districts? 2. Did PRIMES .
answer questions and solve the problems of these districts? 3.
Did the data received by local districts have a high degree of
reliability?

What were the indicated strengths and weaknmes of the
program?

The overall results of evatuatton studtes indicate that PRIMES
has a rehability measure of 80% and an intra-analyst measure of
87%. This information system will satisfactorily answer
questions from local districts more than 80% of the time. The
user consistency of agreement measure was 70%. Other
strengths and weaknesses of the program center around the
local school districts ability to organize itself and make max-
imum use of matenals and services supplied by PRIMES.

Useful Information

Where cam the program be obtained?

PRIMES-

Department of Education

Box 911 s
Harrisburg, Pennsylvama 17126 e
(717) 787—7320 -, , N

What systems in New Jersey are familiar with the program?

As of the autumn of 1974 no school district within the State of
New Jersey has taken advantage of this service.

7
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Pre-Algebra v
- Development Center

Chicago Public Schools
Chicago, lllinols -

Summary

LS

The Pre-Algebra Deveiop
Center, funded by ESEA Title ),
is a special eight-week summer
program prowviding pupil instruc-

tion and teacher in-service train-

ing in the Laboratory, Classroom,
Diagnosis (LCDj techmique. This
technique incorporates a com-
bination of laboratory expertences
in mathematics, classroofn in-
struction, diagnosis and remedi-
ation, and individualized reading
instrugtion. Eighth grade pupils
who would ordinaniy enroll in es-
sentidl mathethatics classes

when they reach high school are ’

invotved in this summer program
ich enables them to qualify for

ninth) grade algebra. At the same’
time, groups of upper grade and
high school teachers participate
in a fwo-week in-service program
for training in the use of this

. LCDtechnique. Pupils’ classes
are used for observation by the
teachers. Follow-up studies are
conducted to determine the de-
gree to which teachers use the
technique in their own classes
during the regular school vear.

Nature of the Program
For whom is the program designed?

The Pre-Algebra Development Center 1s designed for graduate
eighth grade pupils deficient in the requisite mathematical skilis
for Sth grade algebra. .

On what rationale was the program designed?

The Pre-Algebra Development Center was designed to answer
the critical need of providing remedial mathematics programs
for pre-algebra pupils. The pnmary emphasis of this intensive
study program’is that of individualization through diagnostic-
prescriptive techniques. The underlying philosophy of this pro-
gram supports the belief that academic achievement is depend-
ent upon individualized pupil success patterns which are
realized through individualized programming and close student-
teacher interaction. : )

What is the general ptirpose of the program? ’ )

The major emphasis of the program is that of creating programs
~ for each pupil which can provide for immediate rem!&natlon of
mathematical deficiencies, create positive fearning attitudes
about school, and instill positive self-concepts for each pupil.

Organization.and Materials

L

-

How is-the program organized?
The foundation of the Pre-Algebra Development Center is the
implementation of the LCD technique. Laboratory materals
are selected on the basis of their value to concept develop-
ment, versatility, creativity, and interest levels. The Pre-
Algebra classroom is the focal point for initiating, extending,
and evaluating a given concept. “Through individual diagnosis,
specific mathematics weaknesses can be determined and

* follow-up prescriptive remediation matenat utilized.

What specific objectives are Iq;lolveq?* .

The student development phase of the Pre-Algebra Develop-
ment Center attempts to remdve the stigma of remedial mathe-
matics for underachieving eighth grade graduates. The project
staff has described the specific student objectives as:

1. Irprove their mathematics gkills and understanding.

2. Independently diagnose and remediate their individual
deficiences in mathematics.

®




Nature of the Program
For whom Is'th® program designed? o

The‘Pre-Algebra Development Center is designed for graduate
eighth grade pupils deficient in the requisite mathematical skills
for 9th grade algebra. ' .

On what rationale was thep m designed?

The Pre-Algebra Development Center was designed to answer
the critical need of providing remedial mathematics programs
for pre-algebra pupils. The primary emphasis of this intensive
study program is that of individualization through diagnostic-
prescriptive techniques The underlying philosophy of this pro-
gram supports the belief that academic achievement s depend-
ent.upon individualized pupil success patterns which are
realized through individualized programming and close student-
teacher interaction. . .

What is the general purpose of the program?

The major emphasis of the program is that of creating programs
for each pupil which can provide for immediate remediation of
mathematical deficiencies, create positive learning attitudes
about school, and instill positive self-concepts for each pupil.

Organization and Materials -

How is the program organized? .
The foundation of the Pre-Algebra Development Center is the
implementation of the LCD technique. Laboratory materiais
are selected on the basis of their value to concept develop-
ment, versatility, creativity, and interest levels. The Pre-
Algebra classroom js the focal point for inttiating, extending,
apd evaluating a given concept. Through individual diagnosts,
specific mathematics weaknesses carn be determined arid
follow-up prescriptive remediation material utilized.

What specific objectives are involved? . -

The student development phase of the Pre-Algebra Develop-
ment Center attempts to remove the stigma of remedial mathe-
mafics for underachleving eighth grade graduates. The project
staff has described the specific student objectives as:

1. Improve their mathematics skills and understanding.
2. Independently diagnose and remediate their individual
deficiences in mathematics.
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3 Improve their abilities fo assess their own learning needs.
Translate problems from words to mathematical symbols
through such models as ratios, proportions, ang equations. ’
ldentify mathematics materials to add to their feisure
activities. o '
Create models for basic mathematics concepts.
Mental and academiic preparation to meet the challenges of
regular algebra as well as those of other high school
subjects. )
8 Experience the satisfaction of being successful in mathe-

matics.

.

N v

How much student time is devoted to the program?
o ) : ’

This program is a special eightyweek intensive sumr\‘ner
session. - .

What materials are provlde&?

The program provides the majority of the necessary matenals
through the teacher training program. A computational Skills
Development Kit is available afd includes survey tests, indi-
vidually prescribed diagnostic tests, activity cards, self-help
_materials, and individual progress tests.

Is the program open to supplementary and teacher made
materials? f

This program requires the inclusion of a variéty.of supple-
mentary materials. The training program offers instruction

in the evaluation and use of teacher made and commercially
produced materials. ' .

What student assessment materials Jre provided?

This program.incorporates the use of a variety of diagnostic-
prescriptive instruments. The Compdtational Skills Develop-
ment Kit contains these as well as progress tests winch ¢an be
used by both teacher and student in assessing individual needs.

y

Classroom Activities
How are classrooms organized?

Teaching is organized within § structure of three specific
phases:

Laboratoi'; - Working with mathematics materials in a laboratory

situation, students examihe, ide , classify, and develop con-

.Classroom - The pre-Algebra ciassroo

, mathematics weaknesses, follow-up p

. supplements.

.

crete models for problematic situatio
ferred.into the language of mathemat

for group instruction. It is the focal p
ing, and evaluating a given concept. A
ssmilar to the traditional classroom, th
ence of the other two phases can be
approaches used.

Diagnosis and Remediation - Studen
the teachers being avatlable to heip
used in this phase include instrumen

materials, and progress tests to deters
of remediation measures.

k4

How are teacher sunplenjents used?

No specific provisions are made for

4
-

How are the materials used?

The laboratory phase of the program
variety of materials which are availab
Students learn to work with hand cal(
student-centered; teachers provide a
sary, dependent upon the prescriptivg

How Is student progress assessed?
The Diagnosis and Remediation phag
focuses on individual student assessf]
students are involved in this processj
Implementation Requitements
Are special facilities needed or sugg

This program requires a special mat
as classroom space for traditional ing

1s special equipment needed or sugg

Equipment, mathematics laboratory

and supplies include many things tha
in schools Hand or desk calculators
ment used in the laboratory.
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3 Improve their abilities to assess 1heir own learning needs.

4. Translate problems from words; to-mathematical symbols
through such 'models as ratigs, praportions, and equations.

S Identify mathematics materials to add to their leisure
activities, : AET

6 ‘Create models for basic mathematics concepts.

7 Mental and academic preparation to meet the challenges of
regular algebra as well as those of other high school
subjécts.

8 Experience the satisfaction of being successful in mathe-

matics.

.
-

14

" How much student time is devoted to the program?

‘;na_terials?

- produced-materials. -

This program is a special eight-week intensive summer .
sassion, . 1 :

le_az materials are prpvldoc[?

The program provides the majority of the necessary materials
through the teacher training program. Al computational Skills
Development Kit is available and includes survey tests, indi-
vidually prescribed diagnostic tests, activity cards, seif-help
materials, and individual progress tests.

Is the program open to supplementary and teacher made

”*

This program requires the inclusion of a variety of supple-
mentary materials. The training program offers nstruction
in the evaluation and use of teacher made and commercially

What student assessment materials are pl:ovldod?

This program incorporates the use of a'variety of diagnostic-

prescriptive-instruments. The Computational Skills Develop-
ment Kit contains these as well as progress tests which can be
used by both teacher,and student in assessing sndividual needs.

-

Classroom Activities

How are classrooms organized? | ) . »

Teaching is organized within a structure of three specific .
phases:

Laboratory - Working with mathematics materials jin a laboratory
situation, students examine, identify, classify, and develop con-

crete models for problematic situations. Findings are trans-
ferred into the language of mathematics.

Classroom - The pre-Algebra classroom provides the setting
for group instruction. It i1s the focal point for initiating, extend-
ing, and evaluating a given concept. Although this phase is
similar to the traditional classroom, the student-centered influ-
ence of the other two phases can be seen in the Instructional
approaches used.

Diagnosis and Remediation - Students work independently,
the teachers being available to help when needed. Materials
used in this phase include instruments for diagnosing specific
mathematics weaknesses, follow-up prescriptive remediation
materials, and progress tests to determine the effectiveness °
of remediation measures. *

How/are teacher supplements used?

No specific provisions are made for the use of teacher
supplements. -

How are the materials.used?

3
The laboratory phase of the program provides students with a
variety of materials which are availabie to students by choice.
Students learn to work with hand calculators. All activities are
student-centered; teachers provide assistance, where neces-
sary. dependent upon the prescriptive program of each student.

How is student progress assessed?

The Diaghosis and Remediation phase of the LCD technique

. focuses on individual student assessment. Both teachers and

students are involved in this process.
lmplem@t’étjon Requirements and Provisions
Are special faclilties needed or suggested?

This program requires a special mathematics iaboratory as well
as classroom space for traditional instruction.

is special equipment needed or suggested? T

" Equipment, mathematics laboratory materials, text materials

and supplies include many things that are presently available
in sehools Hand or desk calculators are the only special equip-

. ment used in the laboratory.
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Is in-service training needed or suggeste'd?_ “w

Initial program implementation is dependent upon the training
of a core of teachers in each district. A multiplier effect otcurs
when teachers assume the responsnbmty for tramnng other
teachers in their district.

. What provisions are made for special training of teachers?

Training s provided during the eight-week summer session of
the.program. Teachers are required to spend two weeks ob-
serving and working within the structure of the program in
action.

'

What provisions are made for training of teacher-supplements?
No provisions are made for training of teacher-supplements.

. v
What is the cost of implementing the program?

The following is the projects eshmate for beginning one center
to serve 80 pupils and train 12 teachers:

1 ”

T
4 math teachersfor8weeks ....................... $9,600.

1 reading teacher for 8weeks . ..........covvevnen... 2,400.
4.math replacement teach:;'s for7weeks............. 8,400.
1head teacher......... F ......................... 2,400.
Equipment............. R .. 2,000.
Special materials ........ b e 2,400.
Supplies.......... R R 1,000.
‘ ! ‘ $28,200

;' 1
Program Development and Status
How was the program dovlaloped?

The Pre-Algebra Developmient Center was developed in
Chicago in 1971 under a Title lIl ESEA grant.

a
"

What is the present status of the program?

-
2

In 1973, the Pre-Algebra Project was validated arid is currently
expanding under extensions of the.original grant.

Program Evaluation
How has the program been evaluated?

Evaiuation was based on the foliowing specific program

objectlves .

1. Students will improve the:r abilities to perform the basic
operations with numbers.

2. Students will obtain a score or stanine four or hngher on the

. Stanford Achievement Test, Form W,

The strength of the program with respect to specific goals is

demonstrated in the evaluation data. Evaluation occurred over

a two year period and in each case reports the findings of pre-

testing pupils upon entrance into the program, 1971-1973,

and post-testing at the end of the eight week session.

In evaluating the first objective, scores on the Metropolitan

Achievement tests were significant at the .01 Ievel during both

years reported.

With respect to the second objective, eighty-five percent of the

participating students obtained a stanine of four or higher in

1972. Eighty percent of the participating students obtained a

stanine of four or more in 1973.

What are the indicated strengths and weaknesses of the
program?

This nationally validated program has been proven as highly-
successful and shows every indication of continued develop-
ment and future success. Program implementation is readily
accomplished and, through the multiplier effect, can expand
within a district at a minimal cost.

Useful Information
Where can the program be obtained? -
Dorothy S. Strong, Project Director

1750 East 71 Street
Chicago, IHinois 60601




Prescriptive
Mathematics
inventory

CTB/McGraw Hill
- Monterey, California

Summary

“The Prescriptive Mathematics

Inventory (PMl) is a criterion ref-

erenced test based upon a‘tom-
prehensive inventory of learning
objectives keyed to standard

’ textbooks and formulated in be-
havioral terms Results are re-
ported in terms of speécific in-
structional objectives found in
the basic mathematics curricu-

«lum. Student performance is or-

ganized and displayed in an eas-
ily interpretable diagnostic
matrix.

»

Nature of the Program BN

For whom {s the program designed? 3

PMI is designed for, students in grades 4-8.
On what rationale is the program designed?

PMI is designed to provide students and teachers wrth‘specuflc
diagnostic and prescriptive information regarding mathematics
objectives mastered and not yet mastered.

What are the generdl goajs and objectives of the program?

PMI can be*used prior to instruction to provide assessment.of a
student by measuring his mathematical knowledge, and
diagnosing his individual weaknesses. PMI can be used after in-
struction to evaluate student progress toward the mastery of the
objectives in which he was deficient. PMI s intended to be a tool
for individuahizing instruction for all students, and it can also be
used to develop remedial or enrichment activities. .

Organization and Materials
How is the program organized?
PMI s orgamized around the following components:

The Praclice Exercises containing sample problems which give
the student experience in marking answer grids.

The Test and Answer Booklets. These are published in four
levels which test objectives usually geared to grades 4-5, 5-6, 6-
7, and 7-8.

The Examiner's Manuals correspand to each test and answer
booklet, providing instructions for administering the PMI.

The Teacher's Guide provides a description of PMI, listing the
objectives measured at each level, giving information on how to
use the reports, and suggesting classroom activities for achiev-
ing some of the objectives measured by the test.

The Guide. to Ancillary Materials keys the PMI objectives to
specific learning materials, other than textbooks. Suggestions
would be helpful to the teacher in developing a mathematics
laboratory. :

The Individual Diagnostic Matrix is a chart which displays, for

each student, the objectives he has mastered and those yet to
be mastered. It lists all the objectives which are measured by the

81

specific PMI administered., A plus s
objective the student has mastered a
objective he has not mastered.

The Class Diagnostic Matrix is a ¢
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The Individual Study Guide. The g
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guide refers to pages in the text whe
tives can be found.

The Class Grouping Report is a cha
the class according to common de
skills, and provides references to g
teach-these skills. The chart makes
identify groups of students who reg
particular areas, and those who ca
tivities or enrichment materials.
?

The Master Reference Guide provi
pages in a particular textbook whic
achigved on any single level of the R
all pages on which the objective is ri
tested. The reference guide facilita
tions for individual students who fi
listed in the individual study guide a
ing the objective.

What specific objectives are invol

The four levels of PMI encompass 34
traditional and contemporary math
those objectives most generally taug
items sample various levels of diffi¢
areas represented.

How much student time is devoteq
PMI components are designed to ¢
elementary mathematics programs;
then the 2-3 hour testing period rd
referenced tests cannot be determ|
What materials are provided for t

Each student has practice exercise
an individual diagnostic matrix cha

82



plus 9
ered 8

Sac
provi
objec
he g

stud
ed inj

the
t whe)

ache g

ote
to ¢

d re
or ¢

chd

Q

Aruitoxt provided by Eric:

ERIC

Nature of the Program

-

For who;n is the program designed?
PMI 1s designed for students in ~grades 4-8.
On what rationale is the program designed?

PMt is designed to provide students and teachers with specific
diagnostic and prescriptive information regarding mathematics
objectives mastered and not yet mastered.

What are the general goals and objectives of the program?

PMI can be used prior to instruction to provide assessment of a
student by measuring his mathematical knowledge, and
diagnosing his individual weaknesses. PMI can be used after in-
struction to evaluate student progress toward the mastery of the
objectives in which he was deficient. PMI is intended to be a tool
for individualizing instruction for all students, and it can aiso be
used to develop remedial or enrichment activities.

Organization and Materials

How is the program organized?
PMI is organized around the following components.

The Practice Exercises coﬁtammg sample problems which give
the student experience in marking answer grids:

The Test and Answer Booklets. These are published in four
Ieveks which test objectives usually geared to grades 4-5, 5-6, 6-
7, and 7-8. .

The Examiner's Manuals correspond to each test and answer -

booklet, providing instructions for administering the PMI.

The Teacher’s Guide provides a description of PMI, listing the
objectives measured at each level, giving information on how to
use the reports, and suggesting classroom activities for achiev-
ing some of the objectives measured by the test.

The Guide to Ancillary Materials keys the PMI Pbjectives to
specific learning materials, other than textbooks. Suggestions
would be helpful to the teacher in developing a mathematics
laboratory.

The Individual Diagnostic Matrix is a chart which displays, for
each student, the objectives he has mastered and thos yet to
be mastered ltlists all the objectives which are measureg by the

81 :

specific PM| administered. A plus sign is printed beside each
objective the student has mastered and minus sign next to those
objective he has not mastered. :

The Class Diagnostic Matrix is a chart which summarizes test
results for the entire class by providing the percentage of
students who mastered each objective assessed by the test.

The Individual Study Guide. The guide prescribes specific
classroom instruction for each student for those objectives
which he has not mastered. Used in congunction with any of the
dozen textbogk series to which the guide has been keyed, the
guide refers to pages in the text where these unmastered objec-
tives can be found. .

The Class Grouping Report is a chart which groups stb&ents in
the class according to common deficiencies in mathematics
skills, and provides references to pages in textbooks which
teach these skills. The chart makes it easy for the teacher to
identify groups of students who reqlure speciat instruction in
particular areas, and those who can profit from advanced ac-
tivities or enrichment materials. ’
The Master Reference Guide provides all the references to
pages in a particular textbook which teach each objective to be.
achieved on any single level'of the PMI. It also includes a list of
all pages on which the objective is reviewed and mastery of it is
tested. The reference guidé facilitates preparation of prescrip-
tions for individual students who find that the reference pages
listed in the individual study guide are not adequate for master-
ing the objective, .

What specific objectives are involved?

The four levels of PMI encompass 351 instructional objectives in
traditional and contemporary mathematics which represent
those objectives most generally taught in schools today. The test
items sample various levels of difficulty in each of the content
areas represented.

*

PMI components are designed to compiement s
elementary mathematics programs. Thus, timeAactors other
then the 2-3 hour testing period required for the criterion-
referenced tests cannot be determined.

How much student time is devoted to the progra
dard

What materials are provided. for the student?

Each student has practice exercises a test and answer bookiet,
an individual diagnostic matrix chart, and an individual study,
guide. : -

.
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“What materials are provided for the teacher?

The teacher is provided with an examiner's manual, a teacher s
guide, a guide to ancillary materials, a class diagnostic matrix
chart, and a master reference guide. A,

How open is the program to supplememary and teacher-made
: materials? .

PMI can be used to complement such materials.

What student assessment materials are provided or
suggeﬂed? . ‘

Test and answerbooklets are provided. Also each student and
teacher is provuded with an individual Diagnostic Matrix which
shows in visual form a profile of the student's mastery of
mathematical objectives. -

" Classroom Activities N Lo

. ..

2 How are the classes organized?

Classrooms should be organized to facilitate individual
progress, but group lessons niay be given in areas in whith the
majority of the class is weak. .

' o A

How are materials used? ~

The tests and matrices are used to assess and chart student

progress toward mastenng objectives. As objectives are

mastered, progress-is marked on the individual diagnostic

~ matrices and on the claks diagnostic matrix. Indwndual prescrip-
tlons are prepared by the teacher. .

The teacher should use the guide to ancillary matenials to set up
4 a mathematics interest center. The tnstruction manual provides
all information on administering tests and keeping records. The
master reference guide permits the teacher to make special
prescriptions over and above what the student can do for
himself with the individual study guide.

Are teacher aideé used?

They are not necessary.
. .- .
How is student progress assessed? 3 @

Student progress 1s assessed by teacher-made tests and mark-

ed on the individual and class matrices. Progress is defined as
l"astery of a specific objective not previously mastered. Interim

l: lealuatuon tests are available from the pubhsher keyed to each

Aruitoxt provided by Eic: . .
.
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unit of study. A new reporting sarvice is available for the PMI.
This service comprises acomputer-printed report, called the
Objectives Mastery Record, which displays ali the students’
scores on all objectives for any, specified group of students,
such as a class. This report affords the teacher the best method
for up-dating her class’s performance. As each student masters
nevj.objectives, the minuses (nonmasteryj are written over to
char;ge them to pluses {mastery). For any selected time period

*then, new percentages of mastery for each objectlve can be

easuly computed by the teacher.

lmplementatlon Requlrements and Provisions

Are special facilities needed or suggested?

A mathematics intetest center should be available in the
classroom, but no special facilities are needed. P

tis special equipment needed?
No gpecial equipment is needed.
Is inservice training needed or suggested?ﬁ

Teathers-should be trained to manage an individualized,
progress-oriented mathematics class prior to the institution of
this program, since.the program i1s intended to faciitate in-
dividual diagnosis and" prescription. . “

What provisions are made'forxpecial training of teachers?

None
What provision is made for training of teacher eides? ;

No additional personnel |s required. Nevertheless, aux:luary per-
sonnel can certainly be used to advantage.

What is the cost of impiementing the program?
v

The purchase of the bookléts s currently under $20 per class,
per year. If interim evaluation tests are also used, the cost
beco[nes approximately $50 per class, per year.

Program Development and Status G p—

How was the program developed? .
The author analyzed mathemaincs textbooks which were most
widely used in the United SLates in Grades 4 through 8 A list of
351 objectives was organized into smaller groups to assure
coherencé among the objectives in each group Test items

’ L




were prepared for each objéctive in the construction of the
criterion-referenced test. The unique answer grid was devised
to minimize the factor of chance. . L

. o

What is the status of the present program?

e program is used in seven’schoot districts in New York State. .
They are Babylon, Bronx, Northport, Port Washington, Setauket,
Union Springs, and Vestal. It is complete and useable.

Program Evaluation
¢

How has the program been evaluated? J
The”;ﬁl reliability study was carried out during 1972-73 in two
school districts, one in northern and the other in southern
California. Phase | of this study involved the construction of a
multi-item criterion test for each PMI test item. Each criterion
test response distribution was classified in accordance with
hypothetical multi-item test response distributions and deter-
minations of the difficulty range were made. The critefion tests ,
were then subjected to Kuder-Richardson Formuia 20 to deter-
.mine the reliability coefficients fof internal consistency.

-t

What are the indfcatgd strengths_and v}eakqgsses of the

program? .

' The Prescriptive Mathematics inventory is a criterion-
referenced test constructed in a hierarchial pattern, and con-
sisting of a set of specific objectives which, in their entire?l,
measure the students mastery of a curriculum domain. Edch
_specific objective is measured according to a single item that
demands a constructed response. A positive response indicates
that the student has mastered'the objective.

“A false positive response, involving guessing, is virtually
eliminated through the constructed response format. The
chance factor for most items is small, 1/100 or less in most
cases. A negative response indicates that the student has not
mastered the objective. A false negative response is crystallized
by observing the student's behavior In the hierarchy of objec-
tives. )

The single item per objective design offers the freedom to test
numerous objectives without over-burdening the student.
Hence each objective is reduced to its most'specific level and, in
turn, brings to a maximum the potential that each item I1s
capable of accurately measuring the objective. Thus the specific-
Aty of the objective defines the validity of the item, and the validity
of the entire test js reduced to that level.

ERIC
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Of the 32 critenion tests developed, 34% yielded rehabiiity
measurements-of .90 or above, 40% yieided .80 to .89, 16%.
yielded .70 to .79, 7% yielded .60 to .69, and 3%, or one criterion
test, yielded .59. Item for’item point biserial correlation coei-
ficients were computed for all items in each criterion test, thus g
establishing a range-of expected single item correlations. A
point bisenal correlation coefficient was then determined tor
each PMI item and its corresponding criterion test. Fifty percent
of the PMIitem correlations fell within the criterion test. Fifty per-
cent of the PMI item corrélations fell within the criterion test cor-
relation range. The remaining 50% fell just below the range and
was attributed in part to the time period which separated the ad-
ministration of the tests.

Phase I} of the PMI reliabihty study took advantage of the

hi 1al structure of the test..A stepwise multipie regression
procedure using mterdependent PMi item subscores as predic-

tor variables to the criterion test scores was empioyed. The
stepwise procedure was terminated when the next predictar to

be added would increment the multiple correlation coefficient by
less than .003. in every case, except one, the multiple correlation
coefﬂpient is substantiaily higher than the point biserial correia- .
tion coefficient for its corresponding PMiitem, with 12% yielding
correlation coefficients of .80 to .89, 41% yeilding .70 to .79, 28%
yielding .60 to .69, and 16% yielding .50 to .59. The remaining
3% reprgsents the single low-correlation whose value was .26. In

- summary, these statistics show that the PM! single.item seems-

to give a good indication of mastery or non-mastery of its
objective. . - :

[

Several empirical investigations are currently being analysed
for the PMI. These include a study to determine the sensitivity

of each objective to instruction in the classroom. Another study -
investigates the relationships of the objectives, one-to-another,
for the purpose of demonstrating hierarchies hypothesized by
educafors to exist in the large set of mathematics objectives in-
cluded in this test. Further validity data has been collected. All
of these results are scheduled to be publisned in a technical
report September, 1975. * -

Useful Information »

——

Where can the program be obtained?

CTB/McGraw Hill h

- Del Monte Research Park

Monterey, California 93940
(408) 373-2032 .
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What school districts in NeWare familiar with the ..

] program? . ) '
None were identified. . ‘ ’ - -
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