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'F4REWORD

As we strive towards the goal of providing quality education in our

schools, attention should be focused on assessment and improvement strate-

gies and the development of school-level leaders to implementimprovement

. activities

This document provides a model for assessing a school's mathematics

program and planning for program improvemeni.

gary to provide scho4-level leaders with the

tegies for assessmept and improvement.

Staff development is neces-

skills !knowledge, and. stra-

The collaborative efforts of school personnel in the improvement

planning process will lead to upgrading mathemap.cs instruction in each

classrocim and increased achievement of the Foundation Program Objectives.

Dr. Domnis H.,Thompsan.
*.Superintendent of,Education
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INTRODUCTION

PrograN,Improvement is based on a major assumptiOn that systematic

improvement entails clarifying and defining goals, assessing the level

of student achievement toward these goals,.analyzing the assessment data

to determine needs and implicationS, planning ior change, and ivlementing

and evaluating the improvement plan.

This manual represents the first attempt to provide direction and

assistance to schools,in their efforts to systemattically improve instruc-

tion and increaSe-tudent achievement of the Foundation PrOgram. Objectives

through mathematics. :this systematic process for instructional improvement

focuses upon students' needs and the identification of.successful instrbc-

tional strategies to meet these needs. The improvement plan and the imple-
N

mentation of intervention strategies are based on the analysis of assessment
,

data. In addition, the climate, leadershilS, and collaborative efforts among

people involved are considered to be crucial factoys in program improvement.

Also essential is a coMmon body of knowledge, skills, and attitudes'frol

which to approach instruction. This manual incorporates some of the change

p.

strategies, content utilization, and the instructionillprocess described

in the Foundation Program forethe Public Schools of Hawaii, Administrator's

Handbook, Office of Instructiorial Services, RS 80-9253, August 1980.

Each of the major sections of this manual is briefly described below

Section 1., Goals and Objectives

The relatiOnship of the goals and objectives of.the mathematics

(_

program with the Foundation Program Objectives; the related

performance expectations and the essential Competencies is-

shown.



".Section 2. Evaluation

A discussion of evaluation, as an integral part of the instruc-

tional process is provided..

Section 3. Foundation ProgLm Assessment and Improvement System (FPAIS)

Thp official curriculum.management system of the Department of.

Education is presented. Included in this section is an in-
.

terpretation of FPAIS at the school level as it relates to

/mathematics education.

Section 4. Elementary and Intermediate Schedules

Schedules A to p are provided along with.guidelines as to

the purpose and use of each. Also provided is a flowchart

depicting the relationship of these sthedules and of school-

level assessment and improvement aCtiirities.

Section 5. High School Schedules

Schedules A to G are Provided Along with guidelines as to

the purpose.and use of each. A flowthart is provided

depicting the relationship of these schedules and of school-

.

level assessment and improvem t activities.

Section 6. Trends and IsSues in MAthematics Education

This section"includes a discussion of the trends and issues

of mathematics education.

l:2'



Section 7. Problem Solving

The nature of the problem-solving process is.discussed.

Strategies and techniques that may be used hi a problem-

solving approach are included.

Section 8. Reading in Mathematics

Annotated references on teaching reading in thp mathematicS:

, classroom are provided. Also tools for assessing the

reading level of mathematics materials are provided.t-



2. EVALLIA: 3.T ar-

Evaluation is an integral part of instruction.)- Its two purposes are to

determine effectiveness of instruction as measured by student achievement ama

to provide information about ways of improving curriculum and instructipi.

At the classroom level, evaluation is the process of determining thei

value or effectiveness,of instruction for the-purpose of decision making.

The teacher may want to gather information which will determine how effective
4

a pafticular instructional strategy or materW was in meeting identified

needs.

A teacher, can conduct two basic types of evaluation. They are formative

and summative. Formative evaluation.takes place before and during instruc-
/

tion.,, It is a continual process concerned with implementationTrocesses and

Student progress toward the attainment of specified objectives. Thus, forma-,

-dye evaluation provides the teacher with infordation diming the course of

instruction for possible mid-course corrections about any part of the

e 'instructional process (preliminary assessment, analysis and planning,

instructional strategy, instructional delivery) to helplassure that instruc-

tional objectives will eventually be met. ,

SUmmative evaluation takes Place at the end of the instructional unit.

It is concerned with student achievemen't and-the degree 6f success of .

instructional delivery or i&tructional strategy. It is the'process of

gathering and usipg student aChievement data for making judgments.-, judgments

that will determine
1/4

the next steps to be taken.

At the school'or prbgram level, evaluation is viewed as an essential

component of an assessment/improvement pxocess. The improvement framework
0

presented in this handbook is based on a major assumption that systematic

improvement entails the utilization of an assessment/improvement process

;

10



which includes: assessing the level of student achievement toward specified

goals; analyzing the assessment data to determine needs and implicati6ns;

0
planning fOr Change;.implementing and evaluating planned change procedures.

A
The Foundation Program Assessment and ImproveMent SyStem"(FPAIS), which

is the DepartMent's curriculum management system provides a prOcess for
00

conductix assessments, reviewing and analyzing findings and related data,

and using the results to plan, program, implement and evaluate educational

programs.

A sample application of this process is presented in the outline befow.

.dhool Assessment/Improvementy/rOcess

The school assessment/imprOvement process includes the following steps.

1. Data based assessment. .

. . A

2.. AnaAysis of assessment data and identification of objectives'for
. .

specific needs.
,

3. ' Development o4, interventions and strategies which will attend to

,the specific needs (problem-solving 4pproaches).

4. Development of implqmentation plan's, activities; and timeline.

5. Re-assessment of desired change and beginning of the recycling

process (evaluation).

4
2'-2
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A futher breakdown of some of these steps could include:

1. Assessment

a. .Activities

IdenVify student strengths and weaknesses

_ 4

Identify current teaching practices

Identify teacher philosophy

Compare/contrast philosophy with teaching

practices and student problems

Concur on implications fOr improvement

b. ,Resources

Student performance data

Standardized test data

Teacer perceptions

Non-t

AlIaiys is

; Analytic Fidrk

Content (imodel

survey data

philosoiihy

State/schOol goals and objectives

IliveSChOOl41477=k

b. Activities .

el

410.

Compare/contrast assessment data with goals and objectives

Relate school program and teaChing practices to data

Detamine gaps (needs)

.



S. Planning and Delivery

a. Activities
A

EstaVish priorities with respect to needs

Deiermine'sfrategies with respect to instructional inter-

ventions, in-service training, curricillum outline's.

101evelop implementation p1an dhd timeline

4
4. Evaluation

a. Activities

fri
Collect student achievement data

Measure attainment of program standards

6

From:, The Foundation Program for the Public Schools of Hawaii, .

Administrator's Handbook, Office of Instructional Service, RS 80-9253,
August, 1980, p. E-1, 21. , ,

2-4 13





3. FOUNDATION PROGRAM ASSESSMENT AND IMPROVEMENT SYSTEM (FPAIS)

The Foundation Program Assessment and Improvement System (FPAIS)

is the official program monitoring system of the Department of Education.

Pull descriptions of the system are found in the pamphlets: 1) Foundation

Program Assessment and Impróvethent System, Office of Instructional Service's,

TAC 77-4297, October 1977; 2) Procdural Handbook for the Improvement

Component of the Foundation Program Assessment and Improvement System

(FPAIS), Office of Instructional ServicesTAC 77-4721, December 1977; and

3) Procedural Handbook for the Assessment Component of the Foundation

Program Assessment,and Improvement System (FPAIS), Office of Instructional

Services, February 1981. Each sdhool should have copies of these pamphlets.

What follows is a reprint of school-initiated procedures found on pages

20-23 of the Procedural Handbook for the Improvement Component of the

Foundation Program Assessment adiiqprovement System (FPAIS). In addition,

overall implementation plans of FPAIS as it relates to mathematics education

at the elementary/intermediate levels and high school,level are depicted.

These plans are fully described in sectionsfour and five of this manual.

4f



A

PROCEDURES FOR SCHOOL-INITIATED CHANGE:
SELECTION OR DEVEIOPMENT OF SCHOOL IMPROVEMENT PROVISIONS

The criterid for secting the School-Initiated Change Strategy are the detettion and
analysis of a high priority curribulum and instructional need at a particular school and
the decision that this need can best be met through school initiative and leader,ship.

At the schbol level, where dynamic local needs arise within the statewide program, the
school may find various assessment and improvement model to be helpful in relating
the intention of the Foundation Program Assessment and Improvement System to
procedures which are more specific and meaningful for them. An intervention model
for assessing and improving the school's reading program is contained in the appendix.

The major activities in the School-Initiated Change Strategy and the key approval points or-
in relation to the actiVities'are contained in the figure which follows.

..::.,

Figure 4. School-InItlated Change Strategy

l

1

Determine Special
School Needs

+
Identify & Compare
Alternatives for
Meeting Need

4
Prepare & Present
Recommended
Alternatives

4r

Select Best
Alternative for
Implementation

4

Develop Alternative
Selected

4

Develop Implemen-
tation Plan

Implement

4,

Evaluate

/
Key Approval

Point

<Key Approval
Point

<Key Approval
Point

<Key Approval
Point

3-2

1.6

Approval to initiate study and anal-
ysis by Principaj.

Approval of selected alternative by
Principal. '(If special state or federal
funds are required by District Super-
intendent and State Superintendent).

If special funds are required, approv-
al by District Superintendent, State
Superintendent, poard of Education
(inclusion in Legislative Budget
request).

Identification by State, Superintend-
ent of project having statewide
significance. .
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The section which 'follows identifies major iMprovement work phases in relation to the

duties and responsibilities of School, District and State personnel, ,

Work Phases: (1) IDENTIFICATION. AND ANALYSIS OF PROGRAM NEEDS

(2) ANALYSIS, SELECTION MD RECOMMENDATION OF SOLUTION

ALTERNATIVE(S)

SCHOOL

1. Take initiative in identifying school needs according to Foundation Program Objectives

and State policies or guidelines.

2. Organize work group(s) to conduct analysis of problem area(s) and to consider improve-

ment alternatives.

3. Request assistance as appropriate from District/State/external resource agencies.

4' Select best alternative. Forward seldcted alternative to. District Superintendent for

review.

DISTRICT

1. Provide schools with information regarding new program developments, including

general information on a routine basis and specially prepared bodies of inlormation to

help particular school improvement efforts.

2. Maintain central collections of curriculum materials provided by State for use by school

personnel in improvement studies.

3. Provide consultation services and,assist school personnel in identifying and analyzing

needs, developing relevant alternatives and selecting alternative for implementation.

STATE

1. Provide needed consultation and assistance to District personnel working with schools

to identify and analyze needs, develop relevant alternatives and select alternative for

implementation.

2. Select, procure, distribute and update collections of curriCulum materials maintained

in Districts for use by khool personnel in improvement Studies.

Work Pilase: (3) DEVELOPMENT OF ALTERNATIVE SELECTED

SCHOOL

1. ' Prepare plans for developing the alternative selected.,"

2. Implement plans.

. Obtain assistance from District/State/external agencies as appropriate.

*It developing the alternative selected requires a major ihvestment of time arid resources, notify District of intent

to undertake the effort as appropriate,

3-3



DISTRICT

1. *Provide all needed assistance to school in developing alternative selected.
2. U State.approvalli5 required, provide assistanc-e in preparing sub§equent Pioject Man-agement System (ptos) ceports.

STATE ..,
. -,

4 .1. Provide technical assistafice to schools as requested by District.' c

r

Work Phase: (4) DEVELOnfAENT OF IMPLEMENTATION PLAN

SCHOOL

1. Develop implementation 'plan cO'oeytting of objectives; installation time frame andschedule; personnel, budget and Id&tical requirements; supp,ort services; evaluation.
2. Involve District as appropriate.

3. Submit implementation plan to Distria'for review.

DISTRICT

1. Provide cc5r1eultatipn as requested.

ROvotr-1.
v sq h ot I implementation plan; provideleedtlaok and support.

STATE

1 Provide consultation as requested by Dietrict.

,

rz,

Work Phase: (5) IMPLEMENTATION OF SCHOOL IMPROVEMENTS PLAN

SCHOOL

1. Coordin _all phases of implementation process.
2. Monitor implementatibn; make adjustments as necessary.

DISTRICT

1. EXamine yearly reports on school improvement effort. Respond, as needed. ,
2. Routinely compile information on school improvement efforts in District (number,type, scale). Include aggregated information of District improvement projects andforward to State Superintendent.

1 I

STATE

1. Routinely compile information on school level improvement efforts statewide, providingperiodic summary reports to appropriate authorities.
2. Disseminate information on new program developments statewide as appropriate.

3-4 1.8
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Work Phase: (6) EVALUATION OF SCHOOL rMPR0VEMENt PLAN

SCHOOL

1. Evaluate improvement elfort.

2. Provide evaluation report to District.

DISTRICT

1. Provide evaluation assistance as appropriate to school.

2. Review evaluation report and prolide feedback 'to schooL

STATE

1. Provide ev'aluation assistance as requested by District.r
2. Review and respond to evaluation reports as needed.

"



SchoOl-Level Assessment and Improvement Model for Elementary and'Intermediate School Mathematics

ELEMENUWRY AND INTERMEDIATE SCHOOL
FLOWCHART FOR ASSEWENt AND IMPROMENTT ACTIVITIES

-

(Leadership team directs and oversees
Nhthematics Committee in all aspects of assessment,

planning for improvement, and implemen6tion)

Team completes Schedule A: The.School

COMmittee meets regularly with teachers and begins
implementation of assessment plan

Individual teachers complete Schedule B: Grade-Level Assessment

Committee comOiles data onto Schedule C: General Summary

Committee identifies and prioritizes needs on Schedule-D:
Summary of Needs

.Conaittee reviews mathematics prograMs beginning with
thoSe in Schedule F: Nhthematics Programs

Committee drafts improvement plan and timeline on Schedule E:
Planning frImprovement

Teamictandttee cliscusses improvement plan and timeline with

teachers and makes necessary revisions/adjustments

. le

School begini implementation of imprarmnent plan using Schedule G
Team coordinates and monitors the implementation

Committee reassesses needs, evaluates progress
and revises improvement plan accordingly

Team/committee reviews and updates Schedules A, B, and C

4

Goals & Objectives
(of Hawaii State Department
of Education)

Evaluation

Schedules A, B, and C

FPAIS Model and Interpretation
Trends and Issues
Problem Solving
Reading in Mathematics
Schedule D

Reviewing of Mathematics
Programs (Schedule F)

Schedules E and G
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School-LeVel Assessment and Improvement Nbdel for High School'. Mathematics

In(a sckom.
.

FILIVG{ART FOR ASSESSMENT AND D.CPROVIikiNT ACTIVITIES

Leadership Teim organizes available data related to

school and department.on Schedule A:School and.De-

pal/merit Data, Schedule B: Testing and Student Evaluation

and Schedule C: Post High School Information

eam analyzes problem areas-re ected in completed Schedules and

er sources fo 4mplete first draft of sunmary'(Schedule D: Stumm)

leaM leads mathemafics aepartment in discussion, analysis, revision

of,Schedules A 1 C and first draft of Schadule D

Team/mathematics department cempletes Schedule D based on this input

r.

).Team/mathematics,department identifies and prioritizes needS on Schedule E:

, ' Planning for Improvement

Team begins first draft of improvement plaft and,timelines on

Schedule E --,

Team utilizes appropriatesectaiig-TChedule F: Materials Assessment

' Team leads department meeting to analyze and revise

improvanent plan and timelines
\II

Team/mathematics department' completes improvement plan and

begins implementation usins Schedule G

Team coordinates and monitors department

implementation of improvement plan

Nir

Team/mathematics department reassesses needs nadevaluates
improvement plan (including adjustnents, revisions, etc.)

N[
Team/mathematics department reviews and updates Schedules A B;'C., and D

o
-0

Goals and Objectives
(of Hawaii State Department
of Education)

Evaluation

Schedules A,B, and C

FPAIS Model and Interpretation
Trends and Issues
Problem Solving
Reading in Mathematics
Schedule D

SChedules E, F, and G.

.4
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Elementary and Intermediate Schbol
Schedules A Through G

2



4. ELEMENTARY AND INTERMEDIATE SCHOOL SCHEdbLESs,

Guidelines for Using Elementary and Intprmediate School Schedules A Through G

Introduction

The Flowchart for Assessment and ImprovementAotivities found on the

next page represents an interpretation of the Foundation Program Assessment

and Improvement System (FPAIS) ,for school-initiated change in mathematics.

The flowchart relates Schedules A through G to the assessment activities, the

planning for improvement, and the implementation of the improvement plan.

The model assumes that the leadership team consists of an admini§trator

and at least two teachers. Leadership teams receive supporafrom the DistTict

Educational Specialist.

A number of different organizational structures are effeCtive irOk

developing dialogue ambng faculty to ensure their active involvement in

the assessment and improvement activities. These guide nes, howeyer, are

written for schools with a somewhat formal structure

1. At least one teachei on the lqadership tept isia meiber-of

the school's mathematics cammittee.

2. The school mathematics committee zonsists of'at least one

teacher from each grade level.

3. The mathematics committee member leads the grade'-level meetings.

1

The guidelines offer suggestions to the leadership team directing

the school-level_ mathematics assessment and improvement activities. These

guidelines should be interpreted as recommendations based on the experiences

of schools that were involved in piloting this model.

Schedules A, B, and C help to organize the assessment activities.

These schedules compile the available data relative to curriculum, budget,

and so on. The information on these schedules tend to validate people's

4:-1.
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ELFIØ1TARY AND INTERMEDIATE SCHOOL
CHART .1:1R ASSES94EWF AND IMPROVEMENT ACTTViTIES

41

(Leadersl4p. team direqp and oversees
;1Ak Mhthem4pcs Comm; ee in alltppects of assessment,

,planning for improvemenWand implementation)

.completes S A: The School

E-$

le

Committee meets regularly with teachers and begins
implementatpn of assessment plan

!A I

Individual teachers complete Schedule B: Grade-Level Assessment

Committee compiles data onto Schedule C: General Summary

> Committee identifies and prioritizes needs on Schedule D:
Summary of Needs

Co 't 7eviews mathematics programs beginning with
e in Schedule F: Mathematics Programs

Committip drafts improvement plan,and timeline on Schedule E:
Planning for Improvementf-

Team/committee discusses improvement plan and timeline with
achers and makes necessary revisions/adjustments

School begins implementation of improvement plan usSchedule G
. Team coordinates and monitors the implementation

Committee reassesses needst evaluates progress
and revises improvement pl4t.accordingly

]/

Team/committee reviews and updates Schedules A, B, and C

4-2
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impressions of the school arid its mathematics pro,gram. The school profile

provided by these schedules serves as a basis for school-level planning

for improvement. For example, the budget data on Schedule A may be used

in determining what areas could be cut back in order to fund the intervention

,identified to improve the school's mathematics curriculum.

Schedules D, E, and F are related to the school's planning for improve-

ment. This process begins with the leadership team identifying and priori=

1

tizing the needs determined from an arialysis of the information on Schedules

A and C. The leadership team also reviews the trends and issues section

Iliof the Manual and mathematics programs such as those described in Schedule

.F in order to suggest methods of intervention. Following input 'from the

.faculty, a three-year,improvement plan is finalized on Schedule E.

It is suggeited that schools complete the improvemerit plan within one

`school year. Moreover, it is strongly recommended that the team begin

implementation of the plan to the point where they will be able to continue

the'momentum the next year. For instance, the team could request for

examination copies of materials from their district educational specialists

before the end of the'first school year in preparation for the next. Other

suggestions are provided in Schedule G.

'Schedule A The School

The intent of Schedule A is to provide a profile of the school: its

organization, student population, professional staff, administrative policies

and procedures; and teacher awareness of the Department of 4.1cation's goals

and priorities for mathematics edudation.

This information serves As a basis for analyzing data.on subsequent

schedules'and for-formulating the school's improvemerit Plan. For example,

data on the socio-edonomic and ethnic background of students are used in



the analysis'of standardized test results on Schedule B when comparing the

school's population with the population that was used to determine norms

such as stanines and percentiles for the standardized test. The background

information for mathematics teachers may provide clues to the types of in-

service support needed.

;

The leadership team completes Schedule A. The completed schedule

provides a means of sharing relevant information and initiating teacher

involvement in the assessment and improvement activities.

The principal has access to most of the data at the school. Data

that are not available ai the school may be obtained from the district or

other Department of Education offices.

Schedule B Grade-Leyel Assessment

Schedule B is designed to assess the grade-level mathematics program

relative to content coverage, problem-solving approaches, and test results.

The completion of Sdhedule B requires a three-gtep process that involves

coordinating the efforts of the leadership team, the mathematics committee,

and the individual teachers by grade level.

The completion process serves as a means for dialogue and articulation

within and between gradb levels. Determining the rating system to be used

for Schedule B, for instance, requires school-wide articulation. In order

to compile the grade-level assessments into a meaningful school summary

kon SchedUle C, there must be consistency in interpreting the rating symbols

within each school. ,

,The three-step completion process described on the next page is based

on the school organization described in the introduction to these guidelines.

Schools that are organized differently may adapt the processto their needs.

4-4
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Step 1: Content Coverage

Individual membersof 'the schoof's mathematics committee lead':

grade-level meetings to explain the intent and use'of information

included on Schedule B, emphasizing the importance of school-wide

consistency in interpreting the ratings symbols selected.

In the first step each teacher is asked to complete the first

three columns of the appropriate matrix from Schedule B. Generally-

a three point system using 4-,%/, - or E (excellent), S (satisfactory),

N (needs improvement) provides sufficient information on instruc-

tional emphases. The intent is to get a picture of the emphases

and omissions in the school's mathematics program.

Features of the format that should be explained at the grade-level

meetings include:

a) For each grade level the learner objectives from the

Mathematics Program Guide are listed in abbreviated form.

b) As .indicated in the footnote, the numbers in parentheses

following the objectives or clusters of-objectives

correspond- to the numbers on'Schedule C Summary Sheet:

Content Coverage. This numbering is to facilitate the

completiaaof Schedule C which combines the data for

each grade level onto a singleschool-wide summary.

c.) The numbering described above geneially reflects the.order'

in which the objectives are introduced in the Mhthematics

Program Guide. For example, under the topic of whole,

4-5
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numbers for kindergarten are learner objectives for comparison

(1), number name and place value.(2), and addition'and sub-

traction (3).' In grade one another strand, counting (4), is

.-added.

If the sehool is large, individual committee meMbers should compile

_this data on a new copy of Sdhedule B for eadh grade level. One method

is to indicate the number of teadhers covering eadh iearnerobjective.
I

This will facilitate compiling the grade-level data to obtain a school

summary on Schedule C.

Step 2: Problem-Solvini APproaches

Leadership team.(or individual committee members) explains meanings

of the six approaches indicated on Schedule B to teachers at a meeting

(or by grade level). These approaches are abstracted from the pro-

cedural goals described in the Mathematics Program Guide on pages 14-

15. A discussion of these approaches is found in the Problem Solving

section of.this Manual.- It is strongly recommended that examples of

each of these procedures be demonstrated for teachers. The leader-

ship team and/or the mathematics committee will require prior train-

ing by district or state personnel for this step.

Each teacher then compietes the Problem-Solving Approaches of Schedule

B. Notice that the assessment of approaches used is made relative

to a cluster of objectives. The intent here is to indicate those

instructional strategies used in addressing the objectives for the

,particular cluster. Generally, a check to indicate those strategies

used provides a profile of those'that are emphasized and those,that

are'not.

4-6
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If the'school is large, individual committeemembers should compile

this data onto the grade-level copy of Schedule B begun in Step-1.

Step 3: Test Results

For those grade levels with test data, the test results column of

Schedule B is completed at a grade-level meeting. The naffie of the

test (e.g., SAT, CAT, CBM) is indicated in the blank provided at

the'top of the column. Tests that are administered at more than one

grade level provide a basis for, comparing growth over the years.

Mbst leadership teams will need training in analyzing standardized

test results. The test results may be rated by grade levels using

- (+ for excellent achievement/ for satisfactory achievement,

- for needs improvement). The content clusters for which test data

are not available d're left blank. School-wide consistency in inter-

preting the rating symbols is also important in this step.

For each grade level that completes all three steps, teachers may

begin'analyzing the' data compiled onto the grade-level col* of Schedule

B. Is emphasis on a content area reflected in achievement on test re-

sults? If not, what problem-solving approaches were utilized in teaching

this content? Could students be provided other types of learning experiences

to improve achievement?,

Schedule B may also be uSecito analyze instructional'materials re-
.

lative to coverage of the Mathematics Program Guide Objectives. Teams

may find this schedule useful in reviewing the content coverage-of new

materials or programs in mathematics that the school is interested in

adopting.
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SChedule C Summaii Sheet

Schedule C consists of two parts, Conteni Coverage and Problem-Solving

°:eipproaches. This reflects the concern that the school's mathematics pro-
,

gram addresses both mathematical content and mathematical processes.

One part, Summary Sheet: Content Coverage, summarizes the content

1

covered by grade levels and the test results that are available. The

other, Summary Sheet: Problem-Solving Approaches, summarizes the approaches

(instructional strategies) employed in teaching the various content areas.

Both parts together provide a school-wide profile of the mathematics

curriculum.

The mathematics committee compiles the grade-level summaries onto

the appropriate sections of Schedulet. For'most schools, using a check

to indicate satisfactory coverage provides sufficient information for

the committee to i4entify areas related to content and procedures'in need

of improvement'. s

1. Summary Sheet: Content Coverage

. This part of Schedule C focuses on how well the school's overall

mathematics program reflects the content specified in'the Mhthe-

matics PrOgram Guide by`grade level.

Recall that the numbers in parentheses on Shedule B correspond to

the numbers on this part of Schedule C. The descriptions reflect
.500

the headingsjn the Mathematic Program Guide: Generally, the

numbering reflects the order in which the clusters are introduced,

in the Mhthematics Program Guide.

The grade-level asSessment of test results can be transferred onto

this form. An indication of the type of test and the grade level

in the space provided will be helpful in analyzing this summari for



areas in need of improvement.

Considerationsdnvolved in.the analysis include the following:

a) The summary provides a total school profile. Specific

data'are available on/Schedule B if required.

b) There should be a left-to-right flow of coverage within

each area since the numbering reflects the grade-level

sequence in which the clusters are introduced in the Mathe-

matics Program Guide.

c) The summary is designed to reflect gaps in content coverage.

d) Emphasis in content coverage should be compared to student

achievement on test results. For example, is there an

4rep that is emphasized by teachers which has Poor student

.,performarice on test results? What implications,does this

have for instructional strategies, materials, or time-on-

task?

2. Summary Sheet: Problem-Solving Approaches

,This part of Schedule C focuses on the approaches and strategies

used in mathematics instruction, The approaches listed reflect

the emphasis on both the state andinational levels-for the need'

to.incorporate problem solving and language development into the

teaching and learning of mathematics.

The completed.form reflects those strategies which are being

emphasized and which are being neglected. Those strategies being

neglected may indicate a need area.

The two parts of Schedule C provide a school profile of the emphases
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in content and processes of the mathematics Curriculum and serve

as a basis for identifyink areas in need of improvement. The

analysis could include considerations such as which instructional

strategies appear to be effective and which may be ineffective for

a given content area.

SChedule D $ummary of Needs

.Schedule D organizes and summahzes the analyis of the schoo17It
1

mathematics program. This procet'S involves identifying areas in need

of improvement and prioritizing these needs.

The analysis is conducted by the leadership team and/or.the mathe-

matics committee based on the school-Wide profile reflected primarily on

Schedules A and C. To identify weaknesses in the school's mathematics

program, those conducting the.analysis need to be familiar with the goals

and objectives of the Mathematics Program Guide, as well as the informa-

tion in the Manual on trends and.issues, problem solving, reading in

mathematics, and Schedule F: Mathematics Programs.

Weaknesses are identified for areas assessed in the earlier schedules

in Parts I and II of Schedule D and a statement of needs is formulated.

The needs are then ranked in priority order by the team.and/or committee.

'Thecompleted Schedule D should be shared with the various faculty

groups: mathematics committee, grade levels, or general faculty. Some

schools may decide to complete the firSt draPt of the improvement plan

on Schedule E before planning a meeting with the faculty group. This de-

cision depends upon the extent of faculty involvement and dialogue in

the school's mathematics improvement effort. It is important that -Ole

entire faculty-have input in the process of,finalizing the sChool's

mathematics improvement plan. This process provides the opportunity
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for interaction and articulation to develop,support for implementation

of the identified improvement activities.

Schedule E Planriing for-Improvement

Schedule E provides a format for fl eveloping the school's three-year
4

improvement plan. Each need statement is analjrzed relative to consid-

erations iuch as Tesources.requiTed and constraints imposed. A time-
* A

frame is establislied for addressing needs and implementing the

improvement plan.

-

The leadership team and/or the mathematics committee may choose to

review the information in the Mathodatics Program Guide and the

school's needs. The school may also request assistance from District,

State, University, and other resource pirsonnel during their planning.

The draft of the improvement plan including the time frame suggested

on Schedule E is shared at a meeting for reaction and input from the

faculty. The improvement plan is Tevised and finalized based on this

input. Faculty support and involvement is necessary in the implementation

,of the school's improvementplap.'

An example of a school improvementplan is provided as an appendix,,

to.Schedule E. This improvement plan is based onthesummary of needs ,

included in the appendix to Schedule. D.

It is strongly recOmmended that the leadership.team begin the first-

steps toward implementation of the improvement plan without a lapse in

time. Generally, the team and/Or committee has organized into a cohesive

working group and-the faculty has been iavolved in the assessment and

improvement activities. This situation facilitates the implementation .of

the imprOvement plan. Also, a retracing of steps thA may be required

441
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after a summer loses the momentum.that had been estabiiShed. A few

suggestions for beginning the implementation are,provided,in Schedule G.

Schedule F Nhthematics Programs

Schedule F contains brief desciptions of instructional programs

for grades K-8. The programs included do not represent a complete

listing of available programs, but represent the range of options that.

,are available.

One purpose of these descriptions is to create an awareness'among

educators about some of the programs.that are available. Some of the

learning experiences cited in these-descriptions may be new.to mathe-

matics teachers or different from those presently imuse. These ideas

on teaching strategies and student experiencei provide members of the

A

leadership team and/or the mathematics committee with further background

in their analysis of the school's mathematics program on Schedule D.

Some of the programs may be identified as part of the school's improve-

ment plan on Schedule E.

For schools that are considering the adoption of a new mathematics

program, these descriptions provide a beginning from Which materials can

be selected for more thorough study. Copies of materials that a sehool

selects for careful examination and comparison can generally be obtained

:-
from the publisher. The District Educational Specialist may also have

materials for schools to examine.

ScheduletG Suggestions for Implementation

Schedule G provides a few suggestions that may be appropriate for

the first few steps in implementing the school's improvement plan.
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These initial steps are intended to help "get the ball rolling."

The suggestipns do not cover all possibilities, nor are all

suggestions appropriate for every school. Rather, several sources

that schools maY cOntact for help in impledenting their plan and-examples

of intervention within the school are proviaed.



EUNEVEARY AND INTERMEDIATE SCHOOL
SCHEDULE A
THE SCHOOL

I. School Data

A. Student enrollment (School Year 19 to.19):

B. Name of Principal:

C. Name(s) of Vice-Principals:

D. Number of regular clatsroom teachers at each grade level:

3 6

f 1 4 7

2 5 8

E. NUmber of other professional personnel:

counselors

librarians

resource teachers

other (specify)

special education'teaphers

II. Student Body Data

A. Percent of student body that is:

American Indian/Alaskan Asian or Pacific Itlander:

Hispanic Hawaiian Korean

Non-Hispanic: Part-Hawaiian Filipino

Black 'Chinese Samoan

White Japanese Other

B. Percent of student body for which English is a Second Language:

C. Percent of student body from families in the:

Upper Economic Levels

Middle Economic Levels

Lower Economic Levels

41, D. Percent of student turnover (other than by graduation):

4-14
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E. What information relative to a student's Tathematits ability is provided
on student transfers?

__previous math grades other

test results

How is this information used by mathematics teachers?

4

Matilematics Teachers

List all mathematics teachers and complete the table. For the column
headed Mathematics or Phthematics Education Background, factors to consi-
der include the teacher's academic major/minor, most recent university
work, number of years of teaching, and nunber of years of teaching
mathematics.

4

, Name Grade
Ts clags

homo-
peneous

'hetero-
geneous.talized?

Is class
departmeh-

Nhthematics or
lAhthematics Edw.-

tation Backgrouqd

.
,

r

.

, .

,

i

.

A

,

, . 14'

4 A

.

-

. .

r

'

. .

,

.

.
A

o

'445 39.



N. School Budget

A. Is the school:et overall fiscanituation (budget amount and procedures)

discussed with the staff?

B. Budget Allocation
-:

Total Mathemaiics .

School Year Total SChool Mathematics Materials

Materials Per Studint

,

...-
(proyea-ed)

C. Additional Funding (e.g., Special Needs, Title I, Title TVB,,-etc.)

19 -
_ ......

$ $ $ 1=

,

19 - $ $ $

19 - $ $

19 - $ $ $

4

School Year

19 - .

Total School

$

Total
Mathematics
Materials
$

19 $
$ t:

19 $ $

19 $ $

(projected)

V. School Procedwres Relative to Mathematics

A. Budget

1. How is the annual mathematics materials budget determined?

2. What criteria is used in allocating this money within the sChool?

B. Texts and Instructional-Materials.

1. How are texts and instructional materials selected?

by committee

by mathematics
teacher

M.,46

-.446

by administration

bydistriCt personnel,

othe (sp6Cify)
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2. List all major instructional material resources used by.the mathe-
ratics teaching staffin your school. This includes textbook as
well as non-textbook materials.

. Initructional Material
-

Grade(s)
Type of Class

(e.g., remedial, self
contained, average)

. .

..

J.

,
,

,
.

C. Post Elementary/Intermediate Schools

1. What school(s) do your students feed into?

2. What student and curriculum information is provided to, the mathematics

department of these schools?

3. 'Does your school have anything'to do with.initial placement of

students At their.new school? If yes, how is placement

determined?

D. Meetings

Elementary Schools Oaly,

1. Is there a standing

affairs?

meet?

committee in charge of mathematics curricular

If yes, how often does this committee

Aierage length, of meeting:

2. How often are grade-level meetings held for mathematics?

Average length of meeting:

41
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Intermediate Schools Only

1. How many times a month are mathematics department meetings held?

Average lengthof meeting:

2. During the past year, how many department meetitgs dealt primarily

with mathematics curriculum Ratters?

3. Indicate which groups (F = faculty, M = mathematics cgmmittee/depart-

ment, G . grade level) have discussed and studied the school math

pragran in relation to:

a. the,Foundation Program Objectives.

b. the Essential Competencies.

c. 'the Performance Expectations.

d. the Mathematits Program Guide (including; the

incorporation of broad goals such as problem

solving and communication skills into the

* curriculum).

4. During the past two years, which of the following items, in addition

to those given in (3) above, have been discussed in faculty

meetings (F), mathematics committee/department meetings (M), and

grade level meetings (G)?

a. Communicating mathematics program concerns to the

administration

b. bommunicating mathematics program concerns to the support

staff,(e.g., special education, counselors)

c. Mathematics program-planning and review

d. Inservice traiting

e, Selection of instructional materials

f. Mathematics budget

g. Teacher work assignments

h. .0ther Idescribe)

Testing,and Student Evaluation

A. Is there a master list of school test resuIts?

B. Uho maintains this list?

C. Hho has access to this list?

district perscnnel . counselors

administrators teachers

.4318
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D. Stanford A:C-Ilievement Test results' ,(School Year 19 *to 19__)

Stanines 1-3 4746 . 7-9

Giade 2 Mathematids Test % % %

Grade 4 Mathematics Test

Grade 6 Mathematics Test % %

-,Grade 8 Mathematics Teit V

E. List other tests (including grade level and time of year administered)
that are given by your school.

F. Describe how these tests and assessments have been used in:

1. placing students

1.

2. assessing mathematics program

3. assessing student needs

4. other

G. Do test results of the past few years indicate an imioroiement or a
decline in the studentsl knowledge nnd skills?

9

VII. Spetia/ Student Needs

A. What methods does the school recommend for meeting the needs of students
who are:

1, poor or non-readers?

2. non-English speaking students?

3, receni immigrants?

*
4. 'mainstreamed handicapped students?

5..other slcm, learners?.

B, How are the better mathematics students being,challenged?

1. mathematics club

2. enrichment classes

3. individual student adaptive programs

42,

4. acceleration in grades

5. other (specify)

'4 4-19 !
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ELEMENTARY AND INTERMEDIATE SCHOOL
SCHEDULE B

'KINDERGARTEN

10 Number of days per week mathematics is
taught:

Length of period:

Reading level of materials for students:

Is reading level appropriate?

NUMBERS AND OPERATIONS

Compares sets '(1)*

Writes numbers 0-9 (2)

Uses addition and subtraction facts (3)

Investi ates. halves 8

GEOMETRY

,o Recognizes geometric figures (18)

MEASURBIENT

Recognizes relative times

Uses early, late, later, etc
(26)

Uses m'Oney (27)

Describes temperature (28)

Compares mass of objects (29)

Compares lengths'
(30)

Investigates length through observation

Orders objects (31)

Recognizes and devglops patterns'(32)

*Numbers in parenthses correspond to those in Schedule C ,Summary Sheet: Content

Coverage Grades K-6.

4-20 t,
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GRADE 1

Number of days per week mathematics is
talight:

Length of period:

Reading level of materials for students:

Is reading level appropriate?

NUMBERS AND OPERATIONS

Compares numbers (1) *

Counts by l's, 2's, 's, and 10's (4)

1

Uses first, second, third, ... tenth

Reads and writes number of tens and bnes
in 0.99

(2)

tRelates addition and subtraction

4 Uses addition and subtraction facts

fVerifies order and zero properties

,f Uses relational thinking
1

'4 Adds three numbers

Recognizes halves, thirds, fourths '(8)

GEOMETRY

Geohetric figure (maintains and extends) (18

Points out similar, congruent,'and symmetric
objects (19) -

MEASUREMENT

f Tells time in hours, half-hours
(36)

4 Understands movement of hands bf cloak '

or Makes'change for a quarter (27)

Describes temperature change on
thermometer (28)

, ...--

,
.

- t

,.
:, -

:

, I,

:. :::::::;

:::::::::::::::::.

%

:,:X. :::::: ,'
.X..X.X.p..:,...,q.:

,

* Numbers in parentheses correspond to those in Schedule C Summary Sheet:

Content Cbverage Grades K-6.
** An explicit objective of grades K and 3 in the Mathematics Program Guide

and an implicit objective of grades 1 and 2.

4. 5
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Grade 1
Page 2

Mhkes change for a quarter (27)

Describes temperature change on
thermometer (28)

Weighs objects in grams (29)

Measures length in non-standard units
(30)

6 Measures length in centimeters

Compares regions using relative terms (33)

Compares volumes (34)

%Ices bar graphs (35)

ALWAUULZIWAIWZWAW4Y....4:04....e.

l

#

1
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r
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GRADE 2

Number of days per week mathematics is
taught:.

P
Length of period:

Reading levels of materials for students:

Is reading level appropriate?

NUMBERS AND OPERATIONS

Orders.numbers to 100 (1)*

Counts by 3's and 4's (4)

TReads
ana wri.Vs three-digit numerals

I States number names through "twenty"
'(2)

fUses terms eleventh, twelfth, ...twentieth

Writes different expressions for same
number. V

Discovers arrangements foi even and odd
numbers (5)

Pictures addition`and subtraction on number
1.1ine
1

1

Checks addition and subtraction
1

fKnows facts through sums of 18

(3)

fAdds three or more numbers
1

4. Groups materials and records results

4 Discovers value of0 in sentences
1

iRecognizes zero as identity
1

4 Verbalizes idea of addends, sum, etc.

Makes smaller groups with same.number of
objects'

? Relates multiplication and addition (5)

1

f-Understands order Projoerty for multiplication
1

4,Numbers in parentheses correspond to those in
Covetage Grades K-6.

d7
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Grade 2
Page 2 it

PROBLEN-SOLVING APPROACHES

1

4 Usesinultiplication facts through products

of 25 (6)

Recognizes halVes, thirds, and fourths (8)

GECMETRY

fo 'Geometric figures (maintains and extends)

(18)

, Sprts plane and solid objects (19)

Devises ways to deteimine congruence (19)

MEASUREMENT

t Tells ttue in hours and minutes

1

fNves days and months (26)

4 Makes time sdhedules

t Names and writes value of coins

1

4 Uses symbols forcents and dollars

Reads, interprets; and,records temperature

(28) ,

Weighs objects in'kilograms (29)

Measures length iemeters and decimeters

,

(30)

6 Ises.body parts to determine length

Compares regions of geoMetric figureS (33)

Investigates liter and deciliter

I..
(34)

Estimates 'measures, and records volume

'Interprets,data T35)
A

* An explicit objective of grades 1 and 3 in the Mhthemitics Program Guide and

an implicit objective of grade 2.
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Numbor of days per week mathematics is

taught:
"

period:

GRADE 3

Reading eirel of materials fo tudents:

Is reading level appropriate?

NUMBERS.AND OPERATIONS

Orders numbers to1,000 (1)*

Counts by.100's,,10's, 5's, 4's, -Ps, 2'si,

and l's (4).

? Writes numerals and names place value

lo Reads and.writes Roman numerals (2)

4 Uses ordinal and cardinal numbers

**Number properties (maintains andextendSX5)

of Adds and Subtracts 3"-digit numbers

f Adds 3 addends- (3)

1

4 Adds A'nd subtracts without paper and pencil

of Uses number line for multiplication and

division

A
4 Uses relationship of multiplication and

division
, I

Finds'product of three factors (6)

1

f Relates multiplication to addition and

ot division to subtraction .

1

Uses facts through products of 81

1

t MUltiplies with .factor less'than 100,

4 Divides with 1-digit divisor

Identifies two-thirds; three.-fburths

1

Reads and writes fractions

*Numbers in parentheses Correspond to tho Schedule C Summary

Content Coverage Grades K-6.
*rAn explicit objective of grades 2 and 5 in the Mhthematics Program Guibe

'-an implicit objective'ofIrades 3 and 4.

Sheet:
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.Grade 3

-Page 2

om,

# Uses terms numertor and denominator . (8)

1.

& Adds and subtracts fractions using pictures .

.

GEOMETRY'

Names and draws geometric figures (18)

.

la Investigates geometric properties
i

f Pftvestigates line symmetry (19)e.
& DrawS congruent figures -

.

Understands geometry terminology (20)
,

Locates and formS angles ,.(21)

.:::..:::::::,::::::

:::.:::.

.....-...........::,::::::::-:::::::s.:
.....::::: :::::::::::..:::.x:,.......... ..........:.1

.

.

.

. .

.

'----:::,::::::::::::::

MEASUREMENT ,
.

.

,

Tells and writes time in mdnutes
1 \

1 ,

(26)

1. Describes a year in months, days

r Reads and writes money expressions

1

la Mhkes change . (27)

:::::::
:::.
:::::

"::::::::::::,.......4:::::::

)

.

,
.

. .

.

i Counts and records amount of money

o Describes'boiling and freezing points of

water on thermometer (28) .

. .

. ..

o Investigates gram and kilogram .(29)
,

,

1 Finds perimeter 4(30) 1
.

1 Explores area (33)

i

1
Measures volume in centiliters andmilliliters

.

1 Forms figures and tells volume

rInvestigates relationship of capacity and
volume units .

I-

'Draws graphs
I

(35)

.

4-26-
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GRADE 4 ,

Numbers of.Says per week mathematics is

taught:

Length of period:

Reading level of materials for students:

Is reading level appropriate?

NUMBERS AND OPERATIONS

Orders numbers to 100,000

ft Writes numerals 'to 100,000

1

,4 Reads and writes Roman numerals

Rounds to nearest thousand

**Counting--whole numbers (maintains or

extends). (4)

**Number properties--whole numbers
(naintains or extends)

At Adds and subtracts whole numbers

1 Estimates sums"

t Estimates products
. 1

f MUliiplies with 2-digit multipliers
(6)

1

t Multiplies by multiples of 10 and 100

1

t Divides with 1-digit divisor.

- 1 .

.4 Checks multiplication and division

.? ,Reads and writeg common and mixed fraEtions*

1

# Uses mixed nUmberS
(8)

1

4 Orders fractions and mixed numbers

1 Finds equivalent fractions

Adds and subtracts fractions. (9)

Reads and writes decimals (11)-

(2).

(7)

(5)

(3)

,

. * Numbers in parentheses corresioond to those in Schedule C Summary,Sheet:

Content Coverage,Grades K-6; .
. . .

**_Ari explicit objectiye of grade 3 in the Mathematics Program Guide and an

implicit objective of grade 4..
. -
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4.

Grade 4
Page 2

Adds and subtracts decimals (12)

GEQMETRY

*Geometric figures (maintains or extends) (18)

*Terminology (maintains or 'extends) (20)

*Angles (maintains or extenas) (il)

Investigates geometric solids (22)

t Identifies figures with symmetry

# Recognizes symmetry' (19)

t Sorts Congruent figures

1

4 Sorts similar figures

MEASURDIENT

t Chooseslappropriate units of time

fRelates
difierent units of time (26)

A i Compares measurements of tiMe

t Mhkes change
1

4 Adds and subtracts money expression's

(27)

t COmpares readings on thermometers
(28)

4 Mhkes observation using Celsius units

t Estimates mass
(29)

4 Demonstrates Use of grams, kilograms, and

milligrams

4.

...*...

::::.:.:.:.%:.:.:.:.:."*.:.:0.:.:.:

:?.'-..4.. - .::-::*k:

:::::..v-
...

.N.:..*.:.

. .

/
1

A.-

-

*An explicit objective of grade 3 in the Mathematics Program Guide and an

implicit objective of grade 4.
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Grade 4
Page 3

Finds perimeters

# Uses addition to find perimeter

Makes guesses about distance

Finds area using grids

(30)

(33)

Investigates relationship of capacity and
,volume units (34)

Nhkes line graph (35)

$3
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GRADE 5

Number.of daysper week mathematics is
taught:

Length of period:

Reading level of materials for students:

Is reading level appropriate?

**Comparison-whole numbers (maintains or ,

extends)

**Counting-whole numbers (maintains or
extends)

I Writes numerals through 1,000,000

4 Reads and writes Roman numerals

(4)

(2)

Rounds to nearest hundred-thousand (7)

T.
Investigatesrmultiples and factors

(5)

fDetermines common multiples and factors

i.Searches for common multiples

Investigates prime and composite numbers

Finds prbducts

tFinds averages

IChecks division

I ShOws division by 0 is meaningless (3) & -(6)
\

tDivides by 2-digit divisors

4 Uses,inverse relations of multiplication-,
and division

? Expresses fractions in lowest terms

e

f Orders fractions

fCompares mixed numbers
1

Numbers in parenthepes correspond to those in Schedule C Summary Sheet:

Content Coverage Grades K-6.
** An explicit objective of grade 4 in the Mhthematics Prograluide and an

implicit objective in grade S.
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Grade 5

Page 2

4 Expresses,fractions as decimals

*Adds and subtracts fractions (maintains
or extends). (9)

Demonstrates multiplication and division

of fractions (10)

Orders and compares decimals (13)

Writes place value of-digits through
ten-thousandths (11)

Rounds decimals (14)

**Adds and subtracts decimals (maintains
or extends) (12)

t Multiplies decimals

4 Diirides decimals

t Uses ratios for comparisohs

4 Finds equal ratios

f Dens-es table to-display eqval ratios
s

4 Expresses and responds'to ratios

(15)

(1d)

GEOMETRY

***Geometric figures (maintaills or

extends)

**Geometric properties (maintains or

extends) '
(1p)

Y..

r

.

. .

.

e

.
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.
4

.

x

..

.

.

.

.

I:i..;:liia.:.*

::.::::::::;

SK:::::-'1::::::-
:.:S: - :::::::::

-

t

::

* An explic ective of.grades 4 anl 6 in the Ma.thematics Program Guide

.and an licit objective of grade 5. .
,

** An explicit obj ctive of grade 4 in the Mathematics Program Guide and an

implicit obje ive of grade 5.
An explicit 0 jective of grade 3 in the Mathematics Program Guide and an

implicit objective of grade.5,.

* *

A
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Ilk Grade 5
Page 3

a

*TerMinology (maintains or extends) (20)

*Angles (maintains or extends) (21)
4

Studies cubes and makes copy (22)

?Compares sides,angles, and diagonals of
1 polygons (23)
1

s

4 5orts polygons

Locates points on grid (24;

-,...p.
.

N

_

.

.

,

MEASUREMENT

Computes with measurements of time (26)

Multiplies and divides money expressions (27)

Makes observations using C° and F° (28)

Estimates and verifies weights (29)

t Locates distances or (lengths

1
(30)

4 Measures in millimeters

Finds area efficiently (33)

Experiments to find prism volume (34)

I Interprets data in line graph

s
(35)

4 Finds' dimensions from.scale drawings

Measures angles with non-standard units (36)

:N: ..M.,:::::::::* .. r..-

.

,

i

*An explicit objective of grade 3 in the Mathematics Program guide and an implicit

objective of grade 5.
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GRADE 6

Number of days per week mathematics is
taught:.

Length of period:

Reading level of.materials for students:

Is reading level appropriate?

NUMBESR AND OPERATIONS

o**Comparisonwhole numbers (maintains or -

extends) (1)*

O **Countingwhole numbers (maintains
extends)

.

t Writes numerals to lompomo

.4 Reads and writes Roman numerals

or
(4)

(2)

Rounds to nearest million (7)

0**Adds and subtracts whole numbers (maintains
or extends) (3)

Investigates tests for divisibility

4 Finds prime faCtors

t Uses division algorithm
(6)

1 Estimates quotient

t Determines:when 2 fractions are equal (8)

4 Expresses fractions as decimal

Adds,and subtracts4ractions (5)

Deionstrates multiplication of fractions (10)

Gives place value through millionths (11)

-fRounds decimals to hundred-thousandths

fEstimates answers before computing ,(14)

(5)

.*

* *

Numbers in parentheses correspond to those in
CoverageGrades K-6.
An explicit objective of grade 4 ikv/ithe Mathematics
implicit'objective of gradesi5.aAd.6.
An explidit objective of gra4e 5 in the Mathematics
Implicit objectiveof grade 6.

Sched

4-33
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41,
Grade 6
Page 2

4

0

*

**

'**
**

Cl

mutes withrscientific notation
(14)

cpregses fraction as decimal

'Comparison--Decimals (Thaintains or

ctends) (13)

'Adds and subtracts decimals (maintains
7 extends) (12)

'Multiplies and divides decimals (iaaintains

extends) (15)

termines equal ratios (16)

iderstands percent as ratio (17)

,

,

.

...

,

,

.

:-:-:-.:iiiiiiiii--;:ii::::::::i

gam
MIRY

*Geometric figures (maintains or

tends) (18)

.$:::

i:iiiiii-i:::: x.:. x.x4,%.,

' :-:-

*Geometric properties (maintains or

tends) (19)

,

*Terminology (Maintains or extends) (20)

. .

Geometric solids (maintains or extends) (22)
1

Coordinates (maintaims or extends) (24)

aisifies polygons
.

(23)

assifies and names triangles.

assifies angles (21)

.

* An explicit objective of grade
implicit objective of grade 6.
An explicit objective of grade
implicit objective of grades 4

*** An explicit objective of grade
implicit objective 9f grades 5

* *

5 in the Mathematics Program Guide and an

3 in the Mathemhtics Program Guide and an

, 5, and 6.
4 in tho Mathematics Program Guide and an

and 6.
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Grade 6
'Page 3

t Uses a campass
s

4 Copies a line segment
1
e

4 Bisects
t
a line segment

(25)

..

,

,

.

.

.

.

.

MEASUREMENT-

Recognizes time zones

t Relates moneyito.decimals
1

f Relates coins to parts of a dollar
1

i Calculates aVerage cost .

1

I Estimates total cost

IS Recognizes variability in temperature.

I Relates mass to capacity units

r Investigates fixed perimeter
1

F InVstigates fixed area (30

1

i Determines relationship between
ircumference and

[

1 Determines surface area of prism

'i Finds length, area, volume

1 DeteTmines volume efficiently
,

1 Draws line graph
,

, Estimates and measures angles

26)

(27)

(28)

(29)

& 33)

:::::',?;:i::*::::::::,:::::::!:::-1:.:.:......,::::::::.C'$::::::::::::::;:::::::$::::::::::.:..;:.:.:::::::

:.:,::::::,.::::::::::::g::::.x......:........4.....x.:.4.:.:....,..-.......................

z:::;::::):::::::::.:.:::::::::::::::.::::::::::::::::::::Ki*i:::::?
.....

.

,

.

.

i

.

..

.

: .

3

(33)

(34) .

(35)

(36)

.

,

.

.

1
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GRADES 7-8

Number of days per week matheMatics is
-taught:

Lenith of period:

Reading level of materials for stUdents:

Is reading level appropriate?

NUMBERS AND OPERATIONS

Checksresults for reasonableness

t Communicatesquantitative information
1

1

f Uses mathematical words and symbols (1)*
1

fRecognizes patterns
1

4 Estimates before computing

io Investigates systems of numeration
1

IReads and writes multi-digit numerals
1

I Writes numerars in expanded notation

IExplores history of decimal system (2)

1

fRounds to designated value
1

fInvestigates primes and composites
1

t Explores integral exponents

Generalizes properties of whole numbers

Adds'and subtracts whole numbers
1

1

4 Multiplies and divides whole numbers .

Estimates answers

fInveStigates least common multiples and
I common factors
1

fExplores coMputational short-cuts

4 Develops speed in mental computation
1

1

t Investigates mechanical devices for
computation

(4)

(4)

(6)

mbe- V ^ MbWn--

* NumberS-in, parentheses correspond to those in SchedUle C Summary Sheet: Content

des 7-8.Coverage G
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Grades 7-8
.,-- Page 2

Applies order of operations (5)

Understands relationship of integers and

(7)whole numbers

f Adds and subtracts integers

1

1 Multiplies and. divides integers

f_Orders rational numbers

1

1 Compares fractions and uses symbols
1

# Names and uses reciprocals

Recognizes fractions as division

(8)

f Addsand subtracts fractions
A
f Multiplies and divides fractions (10)

. 1

4 Works with complex fractions

l'Understands relationship between fractions
1 and decimals
1

# Lists advantages of using decimals (11)

1

fUses scientific notation

1 Estimates,square roots

f"Adds and subtracts decimals
(12)

MUltiplies and divides decimals

Understands and uses ratios and

proportions (13)

Uses relationship between fractions,
decimals, and percents (14)

4-37
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Grades 7-8
Page 3

t Investigates haw and who.uses percents
(15)

4 Solves percent probleMs

GEOME'IRY

Dtaws and explores properties of
polygons (16)

Explores transformations; (17)

Uses proportions in similar figures
1

1
(18)

4 Understands similarity

Applies propertidos of geometric figures (19)

Draws common geometric solids (20)

t Constructs geometric figures

1
(21)

4 Explores history of.cOnstruction

Uses rectangular coordinate system. (22)

,MEASUREMENT

t Uses appropriate tools and units to

1 measure
1

1

4 Uses measuring tools skill:fully

Estimates measurements

Uses metric units

t Understands apptoximate nature of

o measureMent
1

4 Compares U.S. and SI metric units

(23)

(24)

(25)

(26)

;
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1

Gtades
Page 4

Estimates and measures angles (27)

Finds perimeter, area and volume (28)

(29)Uses forMulas

ft Finds approximation for pi
1

# Understands radius, diameter, and
1 circumference

Uses formula'for circumference and area

(30)

Reads, interprets, and makes graphs
and tables (31)

Understands.chance
(32)

4 Understands implications of sampling.

1 Uses mean, median, mode

I Investigates uses and-misuses of
1 statistics (331

4 ConduCts statistical studies

63
4-39

40,



411

O

SCHEME C
&MARY SHEET: comma COVERAGE

GRADES K-6 .

TBST RESULTS

MEMENEMENEMENEWHOLE NUMBERS :

1. ComParison

2. Number Name & Place Value.

.

3. Addition & Subtraction

4, Counting
.

5. Number Properties'

/.

6. Maltiplication & Division
.

7. Rounding

_

.

II IIIII lilt 11111

.

.

:

FRACTIONS
1.1.

........

....,...

.8. Fractions
.

9. Addition & Subtractions

10. Multiplication & Division

.

DECIMALS .
.

. IMMENEMENIENNE
11111111111111111111111111. Names & Place Value

12. Addition & Subtraction

13. Comparison

14. Rounding .. .

.

15. Multiplication & Division

.

.

,

.

InEMENIEUMEN

ISOMENEMBEEMEN
:
ENNEMBEMMOMENN

IINIIIINIIIIIIIIIIIIIIII
N

IIIIIIIIIIIIII

Immitommil

,

RATIO .

i

.16. 'Ratio

. .

PERCENT '.

17. Percent

GEOMETRY
.

18. Geometric Figures , .

19. Geometric Properties'

44-4a 64
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4.77 %-w QY
/

GEOETRY (continued)

20. Terminology

21. Angles

22. Geometric Solids

23. Polygons

24. Coordinates

25. Constructions

.

. .

. .
.

.

.
.

.

MEASUREMENT

.".. "".."

26. Time

7. Money

28. Temperature .

29. Mass

3). Length

31. Ordering

32. Patterning

.

33. Area

34. Volume
_._

.

35. Graphing

36..Angles

i37. Length and Area

.

. 4.,

..

..4...

,

.

,

.

,
.

. .

. .

.

.

,

.

.
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SG4EWLEC.. .

SAAV pHEE.T.: OMITENT COVERAGE
..,GRADES 7-8'

'NUMBERS AND OPERATIONS

Pr em-Solving Strategies

Numera ion

Whole Number: Concepts

4. ole Number: Computation-Basic Algorithms

5. .Whole Number: Computation-Multioperational Problems.

6. Whole Number:.Mathematical Applications of
Concepts and Computations

7, Integers: Concept and Relationship to Whole Numbers

8. Integers: Basic Operations (+, x, 4)

9. Fractions: Concepts

10. Fractions: Basic Operations (+, x, 4)

11. Decimals:. Concepts

12. Decimals: Computation

13. Ratios and Propor'tions: Concepts & Application

Percents, FraCtions, & Decimals: Relationships

15. Petcents

GEOIETRY

16. Polygons

17. Geometric Ttansformations

18. Similarity

19. Geometric Properties

20. Geometric Solids

21.. Constructions

22. Coordinatds

4-42.



MFASURMENT

23. Measuring Tools

24. Estimation

25.. Metrics and Customary Units

26. Nature of Measurement

27. Angles

A. Perimeter, Area, and Volume

t 29. Formulas

30. Circle: Relationships

31. Graphs and Tables

32-. Probability

33. Statistics

4-43



11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
1

11
11

11
11

11
11

11
11

11
11

11
11

11
11

1
M

N
M

I

1

.
-

III
IM

IN
IM

III
IM

II 
E

lla
-

11
11

11
11

11
11

11
11

11
11

11
1 

M
IM

I
=

G
E

M
=

 N
M

N
IM

M
E

N
m

am
a

O
ni

ai
ni

J 
E

M
S

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

11
11

al
o

N
I

.
11

11
11

11
11

11
11

a
p

11
11

11
11

11
11

11
11

11
11

11
11

11
11

.

11
11

11
11

11
11

11
11

11
11

11
1

-

II
II

II
II

II
II

II
II

II
II

II
a

11
11

11
11

01
11

11
11

11
11

11
11

11
1

O
E

M
=

R

a

W
O

6.
..

m
am

a
am

.
m

as
s

N

M
r

i. 1

11
0

I 
p

-
:

i a

0 
I.

11
/1

,

M
IN

IM
 I'

M
E

M
 M

M
O

M
=

a

M
IM

I=
 ;

M
E

M at
- 4

2-

10
11

11
11

11
11

11
11

 O
M

11
11

1M
M

E
M

E
I

a
11

11
11

11
11

11
11

1.
11

11
11

a
.

IM
M

IN
E

R
IM

M
E

a
i

11
11

11
11

11
1a

11
11

11
11

11
.1

11

.

.

I 
p

: 4
I a

ill I

II
I.

I.

a

I 0 0

11
,

0 11
. I I 0.

,
.

*1 I 
p

*f
r

'
.

: q
:

01
,4

1
,

0
..

I

I I I

0 
0

I. 11
1.



ELEMENTARY AND INTERMEDIATE SCHOOL
SCHEDULE D

SUMARY'OF NEEDS

Schedule D should reflect those aspects of the school's mathematics program
(e.g., curriculum, staff, instructional materials, and so on) that require

intervention.

Uie the information on Schedules 114 B, anA C, the policies of the school,
district or stats that are related to mathematics education, your own experi-
ences, and relevant info'rmation from other sources to complete this schedule.

I. Program Analysis

To complete this section refer to Schedule C. If information for a'

particular grade level is required, refer to Schedule B.

A. Content
' r

1. Identify content that needs to be deleted.

2. Identifyriew content that needs to be incorporated into the

mathematics program.

B. Problem-Selving ApprOaches

Identify approaches-that need to be incorporated into or emphasized

in the maihematics program.

C. Student Evaluation
4,

,,
.

Identify content'areas in which teSt results dc not reflect the,

emphasis given to them in the classroom.



II

d.

Analysis of Other Areas

List additional aspects of the mathematics program that require inter-

vention relative to:

A. student groups whose needs are not being met in a satisfactory

manner. (Refer to part VII of Schedule AO

B.. administrative procedures (e.g., budget, school liaison).

k

C. curriculum/program concerns (e.g., instructional materials).'

D. staff (e.g., inservice needs).

E. Other.

1

ft.



A SAMPLE CE:SCHEDULE D

SCHOOL MATH IMPROVEMENT PROJECT

SUMMARY OF NEEDS AND MATH IMPROVEMENT PLAN

compiled by Math Leaderhip Group

SUMMARY OF NEEDS

I. Program Analysis

A. Content

APPENDIX

1. All grade levels use Addison Wesley materials as the basal

program and supplement with various other kits, programs, etc.

2. All grade levels have examined the Math Performance Expectations

and are providing for them in the grade level program.

3. Content that needs.to be modified includes:

Grades K-1 None

" , 2-3= None '4

If 4 De-emphasize *actions for slower students.
It 5 De-emphagize percent and ratio for slower.

students.

4. Content that needs to be added or supplemented include:

Grades K-I None
If 2_3 (Refer to Attachment 1)

" 4-5 For groups using MIOW, add standard or
English measures as MIOW uses metric only,

Add Roman numerals

B. Approaches (Teaching Strategies) That Need to'be Emphasized

I. Problem solving at all grade.leVeis.

2.. Independent investigations at all levels beginning.at Grade 2.

3. Relating to student's environment'beginning at Grade 3.

7

4-47



C. Student EvaluatiOn

1. Grade 2 SAT scores range from stanine 5-7.

2. 4

3. 6

4-7.

3-6.

4. Percentage of students scoring in below average range for 1979:

Grade 2 (18%) Grade 4 (16%) Grade 6 (26%)

5. Lqwest stanine scores,are in math applications.

6. Content areas in which test results do not reflect the emphasis given in
classrooms.

a. Word problems at all grade levels.

b. Additionally, at:

K-lst . see Attachment 2

2nd-3rd see Attachment 3

4th-5th see Attachntent 4

Analysis of.Other Areas

A. dtudent Groups.Whose Needs are not Being Met Satisfactorily Include:

1. Slowest students needing remedial.math in all grades.

2. LES students. #

3. Top ability students in,all grades.

B. Administrative Procedures

1. Testing--identify need for pre and post tests by grade levels.

2. Math cekmmittee--expand role of math committee members to assist
leadership group in implementing improvement plan.

.C. Curriculum Concerns

1. InstrnCtional materials--pdlicy.on the use of supplementary materials

with specific granps needs to be clarified.

7
2. Students completing grade level work--all teachers need to understand

and adhere to agreed on approach with such Students.

3. Articulation between grade levels--work out Understandings between
grade levels such that each teacher knows the areas the next grade

level would like to.have emphasized or mastered etc.

4. Math Guide--arrange inservice training to assure everyone's

with the Mathematics Program Guide.

D. Staff

iamiliarity

1. Inservige training needs relate mostly to problem solving and appli-
cations, but also include use.of,manipulatives such as,Cuisenaire

.

-. Kits. ,
. .-. .

12 -844..-s,



2. Orientation to UH developed materials and CDA Math.

3. Consider Using visitations, aides.m'

III. State of Needs (in priority order)

Priority

1 Articulation of grade level content, ie, what needs to be deleted
or de-emphasized and what.needs to be emphasized. Also, stipulate
policies on supplementary materials and students completing grade
level tiork before end of year.

2

3

Orientation to and incorporation of the following approaches.
(teaching strategies) in instruction:

Problem solving
Independent investigations
Relates to student environment

Orientation to the Mathematics Program Guide.

4 'Program provision for top group of atudents.

5 IdentifiCation of grade by grade pre and post test needa.

6 Inservice training of staff in relation to procedures. materials,
top students.

7 Review need to provide remedial instruction for auch students
in Grades K-1 and LES:category not presently provided for.

4-49
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ELBEITTARY AND INTERMEDLATE SCHOOL

SCHEDULE E
PLANNING FOR IMPROVE/ENT

I. AnalysiS of Needs

For each of the needs compiled in part III of Schedule D:

A. identify additional information that will,be needed for.implementation.

B. identify resources that will be required (e.g., materials, services,

funding).

C. identify constraints (e.g., time, personnel, funding). .

D. estimate the amount of time it will take to complete each'component.

E. other considerations.

II. Determination of Timeline

A. Listing of Ptioritibs

1. Refer to the needs analyzed aboVe in Part I. Determine which com-

ponents of those heeds the sChool will address during each of the

next three years.

2. Lisf these in the appropriate space below.
4.64-

3. Prioritize the needs within each school year.

School Year 19 -19

School Year 19 -19.

School Year 19 -19



:R. Establishing Time Frame

1. Record priorities for each year on tiffieline. (Mike threo copies

of this page and use one copy for each year.) Each priority should
include a breakdown of all work that must be completed for imple-
mentation.

2. Estimate the amount of time necessary to accomplish each of these
priorities.

3. Indicate on the timelines when each of those sections will be
accomplished during the school year.

YEAR:

Priority 1

-...

.
.

, .

.
.

Priority 2

.

.

.

.

Priority 3

.
,

.

J.
, .

,
.

Qtr
1

Qtr
2

Qtr
3

Qtr
4

.

,
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APPENDIX

A SAMPLE OF SCHEDULE E

MATH IMPROVEMENT PLAN '-

I. Analysis of Needs irioritized in Summary

A. Articulation of Grade Level Content.

1. Provide grade level meeting time to:

a. Refine or further develop listing of needed deletions and additions.

-b. Identify principal areas of emphasis expected at each grade level.

2. Utilize leadership group structure and math committee to complete above

,orask in one semester.

3. Delineatt pdlicies on supplementary materials and students comPleting
grade level work before end of year.

B. Incorporation of Teaching Approaches

1. Orient teachers to'Math Improvement plan at staff meeting.

2. Followup with subsequent staff meeting to orient staff to the identi-

fied teaching procedures needed. Use members of leadership group or

resource person(s). Complete by end of first semester but follow up

.as necessary.

C. Orientation to Math Program Guide

1. Present overview at staff,meeting.

2. Follow wiEh grade level meetings for reviewing specific portions

separately by each grade level.

D. Program for Top Students

1. Identify Pize of group by grade levels.

2. Determine how needs pf this group are to be provided for, le, through

a specified set of materials, via projects, etC.

3. Identify 'materials suitable for this group.

4. Approach taSs above in second or third year of improvement effort,
after other Prelithinary

L

taskp,gre Goinpleted.

OE. Identification 'of Pre and st Test Needs

1. Identify,needs by stparate grade levels,

2. Where needed, determine whethe standardized.or other tests based on

grade-level program are prefe ble.

3. Review school developed tests utilized in 1977 assessment for appro-

priateness for annual use.

4. Decide needs arid measures to he utilized by end of first yeaeof

improvement cycle.

a
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F. Staff inservice Training ,

1. On the-basis of identified needs, develop list of available inservice
training offerings and resource persons.

2. Arrange for district educational specialist in Math to provide some

program directions.

3. Schedule some flex4ime inservice sespions annually.

G. Remedial Instruction for LES Students and K-1 level

1. Determine appropriateness of modifyingcOVerage.-

2. Determine need for and if appropriate provide such coverage

through Title I program.

II. Timetable of Improliement Activities

. Prioritized Activities by School Year and Instructional Quarter

,

1980-81
-agtructionarbg7

01 Q2 Q3 04

1. Dissemination and review of improvement plan

2. Articulation of grade level content, emphasis, and policies

3. Orientation to needed instructional procedures
.._

4. Initial training on problem solving and applications
..

5.- Examination of MI develOped curriculum materials

6. Review of MPG
.

*,

,*

*

*

*

*

'

Y-

*

I

*

1981-82 '

Ql Q2 Q3 Q4

.1. Determine need for and decide pre-post testing program
by grade levels .

2. IContinuing training activities related to proolem
_

-solving and other instructional procedures

3.- Orientation to CDA Math-

4. Expanding remedial math coverage

* *

*

*
,

*

*

1982-83 .

Q1 Q2 Q3 Q4

1. Continue training activities related to improvement

2. Determine need for and decide progYam arrangements for
top achieving students

. ,

3. Begin assessment of Amprovement program *

*

*

.*

*

*

*
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ELEMENTARY AND INTERMEDIATE SCHOOL
_SCHEDULE F

MATHEMATit$ PROGRAMS

Schedule F provide§ infOrmation to educators who are considering

the adoption of a new mathematics'program, A brief description of some

of the mathematics programs available for use at the elementary and secondary

levels are included for the'following:

1. Comprehensive School Mathematics Program, (CSMP), grades K-6

2. Curriculum Development Associates, (CDA), grades K-6

3. Developing Mhthematical Processes, (DMP), grades K-6

4. Distar Arithmetic, grades K-6

5. Individualized Mathematics Program, (IMP), grades K-12

6. Intermediate School Mathematics Program, (ISMP), grades 7-8

7, Mathematics Resource Project, grades 6-9

8. Nuffield Mathemätics.Project, grades K-8

9. School Mathematics Program, (SMP), grades 7-12

All of the above programs, except for ihe Nuffield Mathematics Project

and the Mathematics Resource Project, are complete mathematics lorograms.

That is, the materials are provided for a full year of instruction for each

of the specified grade levels. The two partial programs are to supplement

existing programs or to fully develop a limited number of specific mathe-

matical concepts.

All of the above programs have some acceptance by mathematics educators

as providing an effective curriculum.
These.programs,do not, however,
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represent a complete listing of all available programs. These selected

programs are meant to be representative of the many different types of

programs that are cur4ently available. Each descAPtion will contain

the followinv categories:

1. Development of Materials

2. Costs of Materials

3. Inservice Education Required

4, Mathematical Content

S. Experiences for Students

6. Teaching Strategies

N;*

Summary

8. Bibliography

As statedearlier, the descriptions are.brief. They are intended

only as a beginning from which materials can be selected for a thorough

study and to create an awareness in educators about some of the alter-

native programs that are currently ayailable..

Checklists are provided to compile summaries which will be valuable

later in determining a plan of action for improving the school's mathe-

matics program.
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Program

Checklkst: Available Piograms

These. Materials
worth pursuing:

are

0 0

Coments.

I. Comprehensive School
Mhthematics Program
(CSMP) K-6

Z. Curriculum
Development Associate
(CDA) K-6

3. Developing
Mhthematical Processe
(DMP) K-6

40 4, Diistar Arithmetic
K-6

5. Individualized
Mhthematics Program
(IMP) K-12

6. Intermediate School
Mathematics Program
(ISMP) 7-8

7. Mhthematics ResoUrce
Project 6-9

8. Nuffield Mathematics
Project K-8

9. School Mathematics
Program (SMP) 7-12

10. Other

4-56
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Program

Checklist: Textbook Series

fhes

worth
e materials
pursuing:

are

8 to
cd

h

4/)
co 04

.00 U
I-) 1-4

o
tr)

(4.)

-+50 0
$.4

lo44 k

rq
rq

.4)
Comments

1. Mathematics in Our
World

(Addison-Wesley) K-8

2. Growth in Matheiatics
(Harcourt, Brace,
Jovanovich) K=8

3. 'Harper& Raw
K-6

4. Heath Mhthematics
K-8

5. Holt School Mhthe- .

matics K-8

6. Mathematics (Houghton
Mifflin) K-8

7. Laidlaw Mathematics
q(-8

'GA

8. Macmillan Mathe-'
matics , K-8

9. Real Math'

Oven Court) K-6

10. S.R-A. Mathematics
K-8

11. Mathematics Around Us
(Scott, Ra.esman) K-8

12. Mathematics for
Mastery
(Silver Burdett) K-8
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1. Comprehensive School Mathematics Program (CSMP)

The Comprehensive School Mathematics Program (CSMP) 42 been approved by

the Joint Dissemination and Review .Panel of the U.S. Office'of Education and

the National Institute of Education'as an "exemplary". curriculum. The first

schools to pilot the program in Hawaii were Pearl Ridge.,laiau and Ala Wai

Elementary Schools.

1. Develo ent of terials'

CSMP was pr,4ared by mathematiei edudators representing all grade

levels for inc., a non-profit organization.

The authvs decided to concentrate on "What is the ideal content

for school mathematics?" and consider secondarily criteria such 'as

"What can students do?" and "What can teachers teach?" The'planning

stage for this program was lengthy and changes continue to be made on

the basis of field testing. The resulting curriculum covers the content

ordinarily found in most present programs. Further, it covers more

objectives found in the Mathematics Program Guide (MPG) than moit

programs presently in use.

2. Description of Materials

The CSMP materials are orgdnized into Kindergarten, first grade,

49per primary grades (2 and 3) and intermediate grades (4, 5, and 6).

For each grade level teacher materials and student materials are
,o

available in classroom sets that accommodate thirty students.

The'teacher materials include guides, posters, and kits for

class demonstrations. Student materials include worksheet bOoklets,

storybooks and manipulatives. In addition, hand-calculators are needd

for some of the lessons.
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Inservice Education Required )/

Teacheri new to CSKP are requirea to have special.training.

This training is conducted bycoordinator who mst have attended

41,

a summe;:workshopgiyen.by CSMPt.. A cadre of coordinators }las been'

formed to provide the in-Service training for the state. Teachers

are involved in AL-initial training which is ordinarily completed

prior to the opening of school. In addition; the coordinator also

.schedules regular meetings with the teachersfio discuss problems and"

ObtAn.feedback on progrLs.
-

Schools,that are.interested should contact iheir district

educationaIspecialist for mathematics.

4. Mhthematical Cohtent

*According to a CSMI5 over-hew of'the piogrami the'curriculum

"contains the best of mathe cal content essential for under-

standing the atUre of:mathematics and its ever inCretsing
.v

applicatio s ifi\the real world" and "...present(s) the Content

in a humanistic: fashion...to.render it acdessible, exciting

and meaningful to palm children."

here axe four major mathematical strandS in CSMP: The

WOrld of Numbers; Strings and Arrows; Geomvtry and Measurement;

and Probability and Statistics. StringS are used to collect

and classify daf a relevant to a particular problems while arrows

.are used to,compare and 'analyze sets'and operations.on them.

,a



CSMP believes that mathematics is a unifiei whole and should be

treated astsuch. For that reason the content.is developed in a spiral

approach. Stu4ents.build "interlocking experiences of increaskig sophisti-

cat,ion." It is also designed to extend exptrieig-a child has already

encountered. Many of the,expetiences in ,CSMP are problem solving oriented

and ge presented/ih gameike or story settings.

5 Experiences for'student

Activities classified undet.the headings Non-Verbal Languages, the

Hand Calculator,' and Pupil Materials provide important experiences for.

students.

Three so-called "Non-',Perbal Languages" permeate the matefials for all°
AP 0

grades: the language of strings, the language of arroWs, and the Papy

Minicomputer. CSMP describes tfie Minicompupr as "a simple deviceconsiSt-

,

ing of a set OPColored squares on which checkers are plad6d....(it) is a

type of abacus which combines the ual positional system wkh the funda-

mental notion of doubling...."-

Calculators are used beginning in grade 1. They are included to remove

the burden of mechanical computation so students mayfoncentrate.on thinking

and to provide instint feedback so children can make d test conjectures.

-Actually, in CSMP the calculator,is,a way of entlai g theprogram. The

possibilities for use are.numerbus. Further, CSMP has found that the ".

calculator has a beneficial effect on ;tudents'iinferest an4 Understanding.

It is used as a pedagogical rather than a computational tool.

Mbst of the in4ependent work withi the program is done through the

use of four 'kinds of pupil material, described below.. 4
't

a. -Worksheets, Three,levels Of difficulty`are identified and work-

sheets correspond to 4ecific.lessons.
.19
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b. Mbrkbooks. .These too are for individual4k64 The work becomes

progresiively more difficult as the student proceeds through.the

pages,

c. torybooks. This collection of 24.stories for young people are

iIdependent of each other, require littlejeading (of words)* and

need no teachei explanation. They'are portrayed by the language

of strings andiarrows and 46theminicanputer.

d. Story-workbooks: These are similar.to the storybooks and engage

pupils in reading about and doing mathematics ih interesting story

situations.

6:\Teaching:Strategies

CarefUlly prepared Teacher's GUides have been written which provide I

background information about the program, a layoUt of day-to-day lessons,

a

and the lessons themselves.

The lessens are very complete and nearly every one is in the,form of

a sample dialogue with questions-the teacher can ask and possible ansvmrs
'

by pupils.

iollowing are a few objectives that teaching strategies are expected

to accomplish:

a. Secure a maximpn eacher-student and student-student Interaction,

*

b. Help pilg to under d that mathenatics is pictorial and.

1 as well as wri

AP

Aid pupils to invent t do complicated arithmetical problems

1
without recourserto.el gori

d. EncourAgestUjerik to apPly their curiosity, intuition, and powers
4



)
4.

A

7. Summary

A CSMP publication states,, "CSMP has found it difficult to even begin

discussing the program except through an in-depth hands-on exposure...

usually in the-form of a two or three day workshop.":
4

Evaluations by'CSMP stdf and also by persons not associated with CSMP

indicate that CSMP students learn traditional skills at least as uell as

comparable nOn-CSMP students and that of the two groups, CSMP studerits show

a higher level of enthusiasm and interest in fheir mathematics program.

"s

The reports also indi

mathematical processes such as relational thinking, estimation,'.large

numbers, and certain word problems. Listed below aressoie other generajiza-
,.

that CSMP students do better in dealing with

tions abqut CSMP. Same are non-evaluativelith the reader all9wed to decide

their utorth.
. ,

a. There is,no format to assess mastery otstudent skills. TeaCeers
. -, ef 1 C

)

b.

c.

are urged to use' any monitoring device with which they feel

comfortableN
A

Work with timeNis,amitted. All measurement is done with metric

units.

There is a strong reliance on games and fantasy zzle stories.

Few, if any, pages of drill are found. Program authors feel there

4
is a surprising amount of practice throughout the proFram. Many

situations are provided where ability to calculate is needed to

"
respond to situation and calculatiOn is considered to be a tool

. to do interestamg irinis rather than a chore to be done for its...,

owp sake.

e. There is a strong

f. Thy .program has a

:-

A

eniphaSis on estimation and mental arithmetic.
if

Axiral*developient;,there is repeated exposure
. .



g.

to a topic on increasingly sophisticated levels tc produce regular

growth.

Reading by students is at a minimum, especially in the.lower grades.

8. Bibliography

a. CSMP materials are available from CEMREL,4nc., 3120 59th Street,

St. Louis, MO 63139. A "List of Available,Materials" can be

obtained by writing.. In addition to teacher and student books, these

include evaluation reports, brochures describing various aspects of the

program, and about 30 bookletTor articles which describe manyfeatures

-of C:9413..

b. Lociard, J. D. led.). Twenty Years of Science and.Mathematics

Curriculum/Development, Tha Tenth keport of the International

Clearinghouse. College Park, MD: University of Maryland, 1977.

This report contains a short description of CS4P.

c. National Council of Teachers of Mathematics. Mathematics Learning for

Early Childhood, Thirty-seventh Yearbook. Reston, VA: NCTM, 1975.

A short review of CRP is included in this yearbook.

d. Woodward, E. "CSMP: A NeW Alternative in Elementary School Mathe:

matics." Arithmetic Teacher. February 1980, pp. 20-26. This article

is a short.desdiption of CSMP which focuses on gra1es\K-4.
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2. Curriculum Development Associates (C) Mathematics

cnA Math is a progrmi in mathematics for grades 1-6. It includes

booklets for students, teacher resOurce books and kits of materials for

parents to use with their.children. The first schools to pilot the

program in Hawaii Were Kualgpuu and Wilcox Elementary Schools.

1. Development of the Materials

COA Math has been developed over a period of years beginning

first as teacher resource materials and culminating in books for('

voidents. All materials are published commercially by CUrriculum

Demelopment Associates, Inc.

This program differs in many respects from those of other

commercial publishers. First, they hiTe no salespersons and use no
,

advertising agencies. Further, thelnaterials may be adopted only

with a commitment of staff development by a district. This staff

development is supervised partially by CDA trainers.

2. Description of Mgterials

A brief description of CDA Math materials is given belaw.

Books names "a" are fdr grade 1, "b" for grade 2, ... and '1"-for,grade

6. All student booklets are consumable. Student books a, b, and d

are bilingual with.instructions in both gnglish and Spanish.

Student Booklets:

IndiVidualized CoMputation, levels,i 'abbcc di
L.1' 2' 1, 2'. 1' 2) .0.

d2, el, e2, fl, f2 teach facts and operations, whole numbers and

fractions.

Pro reSs-., Boo alc;1' My Progress Book def. Tests included are

identical to those ound in Individualized Cbmputation books.
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Patterns and Problems, levels p, b, cl d, e,.f. There are two focuses:

practice of facts and operations in problem settings and intro-
.._

duction of such topics as geometTy, measurement, money and.tiMe.

Teacher Resource Books:

Mathematics for Everyone (This book is volume I of Drill and Practice

at the Problem Solving Level.) It is a general overview toithe

philosophy, goals and'materialS OfAe'program., ,

Drill and Practice at the Problem:Solving Level. Thesiare loose leaf

Pages for reproduction for,use 'with students. Notes for teachers.

are oh the'reverse side. There are three levels of

activities involving manipulative objects, sketcnes, and

arithmetic notation.

Banking on Problem Solving. This is a two-volume format for grades 4-6. The

first book is an introduction to the problem solving approaches and to

'the philosophy ind theory of child aevelopment that underlies it.

The second volume is a bank of activity pages with extensive

comments to teachers..

--
Experiencing Fractions. This book contains suggestions for fraction

activities using manipulative materi s such as egg cartons and

measuring stickg.

Placement Activities and Tests. This set of materials reviews formats

used for computation and illustrates the types of activities for,
-

practice and problem solving. Its use permiis the starting of

pupils in CDA Mhth at any grade level 1-6.
A

Two supplementary resources are available td develop language and

thinking skills through mathematics. The fix'st, called Think, Talk and

Connect, is designed for use at the kindergarten and first grade levels.



It consists of a box of duplicating masters and a teacher's guide. The

A

:second resource is the Think, Talk and Read Math Center. It provides for

oral language experiences and language development jay using adtivity cards

that children "read". The teacher's gUide includes a card-by-card

commentary describing the focus, pre-activities, think and talk suggestions,

story starters and related-cards.

A iDeciai feature of CDA Math is the concerted effort to involve parents.

Principals are given direct responsibility for building parent interest. A

kit called Making Friends with Number& is available for use by parents,
A

teacher aides, student tutors, or others working on a one-to-one relation-

ship with children. In addition, Individualized tomputation books for levels

.a, b, and c contain letters to parents for each unit.

3. Inseivice Education Required'

An inservice program is required for introduction of CDA Math for

teachers. lt is highly recommended that resource teachers and principals

also receive trainink. Personnel trained bly CDA will condudt initial

workshops prior to the opening of school and provide follow-up support

as reqUired throughout the year. A cadre of trainers isavailable in

the State. Schools that are.intetested shOuld contact their district

educational specialist for mathematics.

Sipe of the features of this inservice program,are unique. Aminimum

of 20 hours initial training is required for teachers. Principals have a

.vital role as a curriculum leader. Resource teachers, in addition to

carrying out the inseriice program during the year, visit classes," may

teach demonstration lessons, and provide help with problems that may arise

,
during the first year of implementation.

The training is needed to develop. an understanding of same different

ways of "looking at" a mathematical problem', including strategiesIthat

4-66 lit rn
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promote experimentation by pupils, and-to help pupils plan solutions, make

up problems and search for interesting results. Further, most teachers will

need help in learning how to teach an "oral devblopment of language." They must

recognize that the program is designed to help with the problem of

individualization and that they mist develop ways to organize the class

to make maximum use of this feature.
4

4. Mathematical Content

The mathematical contentr the Mathematics Program Guide (MPG) is

covered well by CDA. The nulabg/s and operations and measurement strands' as

0

well as an emphasiS on problem solving are evident even.by dsual observa-

tion. The geometry content is present but is somewhat more difficult to

locate because it is so often imbedded in problem situations. Language

deVelopment is an essential ingredient of the program. gages early in the

program have little or no reading so the first goal is oral language

development. New vocabulary is introduced as it becomes more meaningful

in the context of an activity. The vocabulary of geometry such as-parallel,

perpendicular, triangles, and so on is taught regularly as part of language

development in many lessons.

5. Experiences for Students

There are many experiencegpfor students that provide practice in

computation with whole numbers, decimals,and fractions and in Measuring

with various degrees of precision. Word problems and graphing activities

for developing concepts are also found. The curriculum is based on a

movement of experiences.from manipulative to reresentational pictures to

abstract symbols.

Major differences betwee0r"4IA and other commercial series do exist.
,

Some of them are described
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a. There are many experiencés with physical materials such as beans

and beansticks.

b. Many problems are "open-ended." awry student is able to complete
-

a-significant part of each assignment while same students are

challenged by an extension Ok the basic task.

c. After working on a set o,e examples, Students are asked to-m-kae

up their own problems. Such activitibs are not isolated examples

but an integral part of the program.

d. Practice is often disguised and in an interesting form. Students

practice as they try to discOver an idea or meet the conditions of

a problem.

e. Pictures are used to cement understanding and concepts. Too often,

ydctures for a computation are used to illustrate a computation

in early instruction and then discarded.

f. .Problem-solVing behaviors are practiced continuously. Such

behaviors as recording results of experiments, organizing data,

completing tables, searching for patterns and investigating ideas

are found throughout CDA. One of the difficulties confronting

teachers new to CDA is in getting the majcimum out 'of the

problem-solving strand. They must avoid telling students yet

give them the needed guidance for attacking a problem.

6. Teaching Strategies

One of the features of CDA Math is a psychology of learning or child

development in which students progress from the manipulative level to the

representational to the abstract. Throughout each level, students build a

supply of remembered experiences, engage in problem solving and make

32



investigations on their own.

The materials reflect this approach to how children learn mathematics.

The'approach, however, forces every teadher to make changes in teaching

strategies. The usual strategies of class discussion and independent

student work are basic in-this program. But most teachers must makes

adaptions in their.teaching procedures if students are to obtainmaximum

benefits from a study of this program. The most important of these are

'discussed below.

0
a. The emphasis in mathematics education is shifted from developing

skill to involvement in probled solving. Drill and practice in

computation is not an end in itself but becomes an indispensable

tool or a means to the end of sOping problems. Students are not

expected to haVe a complete set of computational skills'before

they develop higher level skills in problem solving and mal4ng

inIdependent investigations.

b. Talking about the work is an important part of anylesson. Students

.discuss their plans for solving a problem, how their plan may have

changed as the solution progressed, best ways of recording solutions,

etc.

c. The teacher in CDA Math is a resource person, who offers guidance

and encouragement but'keeps the student working even when the

"going gets rough". The teacher mUst help the student be the

"driver" and avoid taking over.

d. In this program, siudeas are encouraged to Choose their own

methods foi solving the problem and tO take the problem to their

own levels of sophistication. It is the author's contention
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that, if the students have the necessary background and problems

are 40de interesting, they will work toward solutions in their

own styles and at their own rates.

e., Student evaluation does not consist merely of paper and pencil

tests. In this.program, teacher observatioh.of students' behavior

as they solve problems gives more and better information than mere

written answers.

A

The above description of strategies indicates the need for a dedicated

teacher and one willing tb change. The author of the program says (when

discussing indivishmaization), "Rather than increasing the burdens on

teachers, this new apprOach ... offers greater opportunities for them, to

realize their professional potential and to meet the diverse needs of each

individual learner. The purpose ... is to specifically help teachers ....

initiate problem-solving activities that include a mixture of individualiza-

tion and interaction (among teacher and students) ."

74 Surmary

Same of the goals of CDA Math as giyen on page 64, MatheMatics for

Everyone are,the following:

a. Encouraging perseverence.

b. 'Putfing the learner in the driver's seat.

C. Solving substantial problems.

d. Building a pride in the learner of what he already knows and wbat

he finds out.

e. Helping the learner record that knowledge.

f. -Providing opportunities and recognitiOn for independent investi-.

gation,

g. Developing a friendliness with n9mbers and shapes.

4770
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Of*all programs presently available, CDA Math is the one strongest in

problem solving as outlined imethe MPG. Its implementation in the clast-

room, however, requires a thorough inservice program and teachers who do

not resist change.

Nearly every school can improve its mathematics ptogram with CDA

materials or ideas from it. Few schools can say they meet the problem-

solving objectives of the MPG. Hence, incorporating any problem-solving

activities into the curriculum would result in program improvement. So if

a school has adopted books, it may plan a staff development program through

which teachers study problem solving with CDA materials.

One research study.of two ESEA Title III projects using CDA Mhth shows'

gains of about 1.5 months for each,one month in school.. However, adoption

of OA Math materials alone does not guarantee an effective curriculum.

Teachers who are willing to invest time to learn the approach, who believe

that problem solving is important and who are flexible enough to try new

strategies are essential.
4

-8. Bibliography

There is little information on CDA in the literature of mathematics

education possibly because it is samewhere between the commercial publisher

and the experimental program with respect to adoption procedures, adver-

tising and other features. For further information schools should contact

their district educational specialist for mathematics or write to:

Curriculum Development Associates, Inc.

1211 Connecticut'Avenue, Suite 414

Washington, D. C. 20036
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3. Developing Mathematical Processes (DMP)

Developing Mathematical Processes (DMP) is a comPlete K-6 mathematics

program of 90 topics, each in a separate booklet. Booklets 1-40 are for grades.

K-2; 41-64 for grades 3-4; and 65-90 for grades 5-6. Each topic consists of the

appropriate teacher's guide, student booklet, testing materials, and kits of

physical materials and printed materials.

1. Development of Materials

The program was developed by the Wisconsin Research and Development

Center and is published commercially by Rand MtNally and Company. Funds

for the program came from the federal government and the state of Wisconsin.

The program was prepared for Use by all students and has been tried

out in schools.

2. Description of Materials

For each grade level K-6 a complete kit is available. Each kit ,

contains the following physical and printed materials for the teacher and

32 students:

a. Physical materials kit. All needed manipulative materials for

32 pupils.

b. Printed Materials kit. Picture cards, gameboards, graph paper;

and duplicating, masters for pre-assessment tests.

c. Teacher materials kit. A Teacher's Guide with pupil pages and

answers, a Teacher's Resource Mhnual with additional guidelines,

and pages for recOrding pupil performance.

d. Student materials kits. 32 consumable student booklets.

e. Student guide kits. 32 sets of three nonconsumable student

materials in book form for grades 3-6.
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3. Lnservice Education Required

... The developer and publishei have trained a number of coordinators

who.are available to assist districts in the implementation of this

cUrriculum. FUrther, a copy of the DMP Resource Manual is provided in each

2

kit of teacher materials. This Resource Manual provides a framework

around, whiCh to organize a complete inService or preservice program.

" The mathematics in DMP is not radically, different from any present

'curricul,um. However, learning to use the many materials and learning

strategies for helping children become inquiring, inderendent problem

solvers should require .instruction with persons who haVe considerablp

knowledge about this curriculum.'

4. MatheMatical Content

'The mathematical content seems to cover that which is described in the

Mathematics Program Guide (mP8) very well. Some of the important language of
,

. the guide, words such as "explore" and "investigate," are found consistently.

The content includes the arithmetic of rational numbers, geometry, and

tle elementary ideas of statistics and probability. Measurement 's strongly

r>

emphasized.

S. Experiences for Students
/

In general DMP is an example of activity-based Iearning. Concept

development emphasizes a 3-step sequence beginning with physical

experience,movingto pictorial experience and,culminaiing with the use of

i

.suitable symbolism. Technical vocabulary is introduced as needed but

delayed until the pupil his learned the concept. The materials pro

I

ide a

variety of.activities and require the use of different physical mat rials.'

At the lower levels of the.program little reading is required. There are

many problem-solving activities such as investigating,-finding refaiion

ships, and examining and organizing data.
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6$ leaching Strategies

Regular objectives, those that are to be checked for mastery-, and
,

preparatory objectives, those that will be checked for mastery later, are

listed in the teacher's guide for each topic. Review objectiires, those.

\ that maintain mastery, are included for many topics.

Another part of each Teacher's Guide is a Topic Inventory. This

Inventory assesse's the possible mastery of regular objectives. The teacher

.may use it as a basis fOr individualizing the emphasis with different

pupils. The same Topic Inventory is recommended as.a post-assessment to

check on pupils' acccaplishment of objectives.

The Teacher's Guide,also contains a list of the materials needed ?

suggestions for student preparation, teaching sugge tions2 and suggestions

on classroom management.

Mile no supplementary materials seem to be available presently,there

are open-ended activities-) optional problems and regular reviews through

-which the program can bq individualized.

4

7. Silminary

The developer of the program states that DMP uses a multisensory

approach and places emphasis on concepts in familiar situations. The use

of technical vocabulary is delayed until it is needed and many lessons are
71

'introduced by stories containing cartoon characters. One objective of DMP

is to develop inquiring, individual prdblem solvers. There are many oppor-

tunities for the students io practice behaviors leading to achievement of

that objective.

Potential users should; however, be aware of the following comment

111 by a reviewer: materials may plice additional workload on the teacher.
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4. Distar Arithmetic

Three packages; labeled I, II, and III,'constitute the Distar Arithmetic

program. Each package of 160 lessons is-one/year's work covering the skills

of atithmetic for whole numbers-and beginning work on opeations with common

fractions. Brochures describing Distar state that the program bas beep

started at age 3, age 4, kindergarten, firstgrade, second.grade, and even

higher grades: In each case, the program was deved successful.

1. Development of Matilrials

Distar programs were developed empirically through years of.reseaich

for reading and language as well as mathematics. The commercial publisher,

Science Research Associates-(SRA),.feels it is an effective tool to Use in

teaching basic'skills-and concepts in these.areas. The authors, in pre-
.

paring this instructional system, believe that each student can be taught

and educators need to find ways of teaching so that each student masters

each basic element before going on to more complicated.concepts.

The publisiler has prepared a Summary of Case Studies concerned.

"with the effectiveness of the Distar Instructional System. The studies

report data, on tbe.achievemeni of students with varying backgrounds'

and varying abilities. This Summary reports "that the Distar Instruct-
.

ional System has successfully done the job it was intended to do."

2. Description of Matepals

The program, now in its second edition,

a. Student Materials

the following components.

For each of Distar I, II and III, there are three books of about'

100 pages each for each child. 'They'are called Take-Hame Books

for I and II and' Workbooks for III. EaCh book contains written

activitiesthat the children do as'part of the structured
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)
presentation of-the lesson and as independent seat work. *The

bobks are consumable.

b. Teacher 'Materials
gio

A teachex; kit includes the following:

Teacher loresentation Books, three for Distar.I, four for,II,

and two for III. TheSe books tell the teacher exactly

what to sarand do, what retponses to,expect from children

and what correction's to make for common errors.

(2) A-Teacher's Guide for each of D4tar I, II, and,III has

preservice and inservice sections.. The first intToduces

the programf describes hoW to'implementit and provides

genefal teaching techniques., Tfle inservice 'section des:-

(3)

cribes new'mathematical content as it is introduced and

provideS general information ofi presentations.

Teacher's Take-Hame Books (or Workbooks) are student

books with answers.

(4) .Group Progress Indicators provide a means of sharing

/

prdgress of each group in the class:,

The kit also contains form boards, acetate page protectors and

decks of cards which'are uded in,tedthing. This maierial is

non-consumable.

Inservice Education Required ,

The preservice seqion.of the 'teacher's guide may or may not be used

with an experienced,Distar,trainer. An annual 3-day pircservice event is

(held each summer in Hawaii. Hbwever, the teacher's guide is written so that

the prospective teacher who is unable to attendthese sessions'may learn and

practice with another 'person, preferably someone who will also be teaching

Distar. ',Cbsts of special Distar training are negotiable with the publisher.

r.

1 ULU
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The inservice section is to be used throughout the year. As new skills

-are to be introduced-they are described and teachers may p tice an exercise

'before presenting it to the children.

1

4. Mhthematical Content

'This program,Js limit6,61 to arichmetic only. The content as identified-in

scope and sequence charts is very similar to that'of most presently-Used

programs. (in'arithmetic) and of the Mathematics Program Guide fMPG) except

for some differences in language and grade placement of topics. Some sample

topics from each book are listed below.

a. Dist4r I

First lessons are on rote counting ind continue with ratiOnal

counting, syMbol identification, symbol writing, equality, addition

(some sums of 18 stUdied), counting baftwards, subtraction and

e'

ry problems. /

b. :tar II

The first lessqps review Distar I.for those entering the program.

New t4ics include completion of addition and subtraction facts,

addition and subtraction algorithm,.multiplication and diVision

facts (division fs'indicated as a multiplication, 3.x 0. 6),

..story problems, a little work with fractions (adding, reducing,

and multiplying) and a feW lessons olOriegative numbers.

c: Distat III'

Practice with facts is continue11d. Algorithns for the four opera-1

tions are studied along with iderable work with fractions and

, factoring. ie There are more story problems and some formal problem-.

solving procedures are reinforced.,
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In Distar II, there are a few lessons on finding area by counting

squares, measurement of length and weight, telling time and coin problems.

The Learner Objectives of the MPG which_ concern arithmetic in grades K-2

,

are covered in Distar. Some of the objectives for measurement and almost

none for geometry are covered. The problem-solving emphasis in the MPG-

identitied in the Learnd Objectives and the behaviors listed on pages 16 A

k
and 17 are not present in Distar. th BOok III, formal problem-solving

procedures are practiced.. These are quite different from those in the MPG.

5. Experiences for Stuaents

Zhe first sentence in each Teacher's Guide reports, "The concept under-

.,

lying Distar Arithmetic is that virtually all children can learn if we teach

them carefully. The program, therefore, provides the kind of careful

instruction that is needed to teach basic skills."

There are essentially two kinds of daily activities. In the firgt,

*.

students ariSwer question§ in unison and on signals from the teacher. The

other activity is independent work on the Take-Homes, two-sided worksheets

dbritaining written problems and actIvities. There is one worksheet for eadh

lesson. 4

While the structured aspect of the program predominates all others,

,there are built-in features that provi.de for individualization. (See

Teaching Strategies.for a description of the structured aspect.) Papers are

corrected daily, resulting in remedial work for same pupils. Details on how

to group children, change membership in groups and proceed ,!.th faster-

moving students are outlined in the Teacher's Guides. '

Each Teacher's Guide describes three distinctive features of Distar

relative to experiences for students: (a) The tasks are.structured as'

P.,
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simply as possible and sequenced so that students can detect similiarity

of tasks; (b) Practice is controlled and realistic for students to

master.objective; and (c) The seoiuence of skills is controlled for

necessary mastery in preparation forMore CompWcated tasks.
\ .

6. %aching Strategies

Teaching strategies have.beenWiicussed in previous sections because

it is impossible to completelydsolate contnt, experiences for pupils

and methods.

*
.

1 The lessons described in the Presentation book are extremely

I

4., formal, detailing predisely what'the teacher is,,to do 'and say. ,Further,

there is no variation from day.tO day whichmdght allow stSdents to ask

questions, describe a solution, discuss a problem, show a.series of steps

td other students, and so on.

The followini paragraphs deS'cribe three,important aspects of Distar.

They concern the nature of this approach which can be overlooked if the

materials are eXamined briefly. '

a. Verbal, proficienty in ariihmetic isleveloped, IA tl:lis4program,.

.arithmetic is considered a special fOfm of.language. .It therelore

uses language,as a vehicie to habituate matheMatical responses.

So it is expected,that children repeating certain language patterns

will establish connections to important cOncepts,

1): The idea of mastery is built into the program. Each task is

developed by'aseries of small steps leading to achievement of-that

task. The teacher is told to present each task until students'

responses are firm. This pattern of teaching a small step toward

a specific goal is 'repeated on a numlier of successive days.



4

c. A single basic strategy for each type of 15roblem is learned.

Furthermore, alternative approaches to solving problems are

discouraged.

It is recommended that instruction for Distar be provided in.groups,

preferably three. Sample scheduleS ior grqups are provided,

It is expected that about one hour and ten minutes would be spent on

structured arithmetic on every available school day. Me Teacher's Wide

indicates that the independent seat work can be sdheduled at any regular

convenient period.

7. Summary

A judgment on the 'Korth of Distar is difficult. Its reliance on

mastery of small bits may not agree with a person's theory of how pupils

learn. Its formal prOcedures may be distasteful. 'Its claim that all

children master specific objectives may be doubted. These statethents can be

debated with arguments to support both positions.

Many teachers will feel uncomfortable, not only with the rigid Control

of the learning situation but also with the plan for f/exible grouping, the

one hour plus per day scheduled for arithmetic, the lack of geometry and

other features. At the same timei the careful analysis of tasks provided by

Distar will give every teacher ideas and insights into how pupils learn

verbal slills.of arithmetic. *Certainly the highly structured approach is

somewhat unique. Yet, this approach yields some effective ways to learn.

Reports from users are .favorable.
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Ddstar may be compared to selected objectives.and goals established

by the-Mathematics Program Gbide.

in Mathematics Emphasized in ,

. Distar
_Emphasis

Program Guide

Problem-Solving Not in the sense used in the
Mathematics ProRram Guide (WO

Learner Objectives for K-2 For arithmetic, beyond MTG.
Slightly for measurement. Very

1 little for geometry.-

Develop curiosity .
No

Develop-communication skills

.
,

Strong emphasis on verbal and

writing skills.
4

olal
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S. Individualized Mathematics Progiam (MP)

The Individualized.Mathematics Pragrma (IMP) is an irbibrickuill4Fmescribed

instructional system based an Stated perfozmance objectives which-contains,

student assessment/diagnostic devices with correlated teachinvolterials.

1. Development of Materials .

)

IIvlis published'by EdmmationaLand Industrial Testing Service, San-

-Edego,

This program is designed for use with all students arid has been tried

o4 in schools.

2. Description of Materials

IMP is a complete kindergarten-adult progra divided into seven different

levels. These levels are:

11

level.K - kindergarten

leirel 1 - grade 1

level a - grade 2
.

,

leve) A..- grades 3-4- e
,

,

4
level B - grades-4-6

level C grades Y-9

level D grades 9-adult
,

--This review will,consid9r only level ti.ogrades 7-9. All materials are
i

- in a kit containing:

a. 4tudent Progress Chart and Student Objectives Checklist folder.

These are used to present a profile of each:student's strengths

and weakQesses.

b. Mathematics Progress Report. Mils report is used io indicate t

parents the instruction that the,student has received and She pro- .

gress made._

1
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In addition, Tests of Achievement in Basic Skills (TAW is available

for use with IMP. TABS consists of criterion referenced survey tests that

measure specific learning objectives; they are designed to help the teacher
s

determij1 specific skill yeaknesses. Test resulls are used for student

tplacement in the Ile system.

3. Inservice Edu ation Required

No inservice education is required.

. Mathematical Content

IMP provides the teachey with the organization, materialvand diagnostic/.

assessment devices needed to individualize instruction within the classttom.

The instructional maierial for level C is based.on 64 stated performance

objectives a nd student ,gr9ss is deteimined relative to the stated objec:

I'
i A%

tivOr.s. 4rherefore, IMP rinerials provide for c
-

assessment of stu-
,

dent defidiencies and *Oription of instructional materials.',,

41f
Wherompared to theNathematics Program Guide (MPG), IMP has considerable

coverage of the objectivps stated.for Numbers and Operations. In many

/cases the IMP. objectives dealing with Numbers and.Operations eXCetd those

stated in the Naglematics Program Guide. :OP

Although IMP does iLide flor instruction in the areas of Geometry and

. Measurement, The MPG is much more explicit and stronger with respect to the

,

0.experiences"that should be provided to the students. It must 1)6 pointed out
) .

that theji drity of4MP instructional:material is computational with very
40,0-

.

lit attil4 on given to exPeriences such as: investigation, discovery,e
. A .

..., .

%construction, est tion, etcetera. In addition7, the problem-solving emohasis
t fe:, -,

t in the Ma*hematicsitograt GOde identifie the Learner Objectives and

(.4



"
behaviors listed in pages 16 qnd 1.? does not seem to be present n tRe

IMP.

A

S. Experiences for Students .0

. .

The introduction in the'Teacher's Manual for level C states,

pp thus represents a way of providing for wide ranges of 4chievement

levels represented in classrooms and gives eachpstudent the opportunity,

and responsibility, Tor progres@ing at his own rate. This rite is deter-

-
mined_by the individual capacity of each child." .

Thereftre.EMP provides a flexible approach to implementation of

individualized instruction in the classroom.

The majority of instruction is from Math-Paks. A Math-Pak is an

eight page individual instruction booklet prefaced witha statement of the

performance objective toward which instruction is directed. Each Math-pak

contains:

a. a diagnostiC pre-test designed to identify,a student's specific

difficulty in achievingsthe s4.4te44objectives.

b.
five'practice-problem lessons'eath of'whicfl is related to'one of

Cs

d.'

the areas of difficulty isolated bysthe pre-test, From 10 to 20

- practice problems Are present In each lesson.

a probleft set covering ail oPerations required to meet the stated,

objectives.

a post-test parallel in content to the-pre-test,

.

Nhth-Paks may be assigned in small groupsilor individually.. Students

are assigned those Nhth-Paks which art-associated with incorrect items on

J,

the Pre-assessmenk
N
TAAS, ()me the Mhth-Pak pre-test is corrected,the

,

teacher assigns only those lessons for Olich instruction and practice
4

ate needed.
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Teaching5trategieS

No Specific classroom teaching strategy is recommended by EMP.

Rather, Dvilo'offers a system of management by which a teacher can individualize

instruction. IMP follows the principles of individnalized- instruction

which requires for each individual student a continUal:

Assessment of progress

Diagnosis oflearning difficulty

Prescription of instruction

In general DMP was designed to.provide in organization in which the

teacher teaches individuals Aile providing basic mathematics materials for

the teacher to use. EMP alk provides for continuous evaluation of student

achievement (relative to DAPbehavioral objectiveS).

The approach to using EMP, as suggested by the authors,is reflected in

the following sequence:

'(1) The teacher selects from among the, De objectives those appropriate

to the classroom context.

(2) The teacher pre-assesses and records student progress.

(3) The teacher fills-in Student progress chart and assigns obj tive(s)

to the.student.,

(4) The students are assigned the appropriate Mhth-Pak.

(5) The students complete Nhth-Pak pre-Aest. .

(6) The teach prescribes lesson or lesSons in Mhth-Pak for students

.)11
to comMete.

(7) The teacher gives students help individually or in small groups as ,

students work on lessons.

(8) The student completes lessons and self tests.

(9) The studenis complete Nhth-Pak post-test to the.satisfaction Of

the teacher., 4-86 II
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1

- (10) The students continue-to work in other Math-Paks uniii ali 111

assigned objectives are acComplished.

(11) The teacher post-assesses and records student progress.

Summary,

IMP is a pelf-contained instructional system designed.to pinpoint

the student's weaknesses and provide effective instruCtiOn.

.The EMP was developed to help teachers implement a program of

individualized instruction by providing them with detailed performance

objectives.describing the learning product, and by providing methods and

materials organized to achieve those objectives.

v

As stated previously, IMP has considerple coverage of the objectives

stated for Numbers and Operations in the Nhthematics Program Guide.

Instruction in.the areas of Geometry and Measirement is also present

but is essentially computational in nature.

11 4-87
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6. Intermediate School Mathematics Program (ISMP)

The Intermediate School Mathematics Program (ISMP) is a comprehenive 7-8

mathematics program contained in five books. 'Books and II are the ba4ic

seventh gradevrograM, Books III and IV the eighth grade program, and Book V may

be used in either the seventh or eighth grade.

1. Development of Materials

This program is a product of the Intermediate School Mathematics Project

at the Curriculum Research and Development Group of the University of Hawaii.

It is appropriate for use at.the upper elementary and junior high school

levels.

The program has been developed over a period of years beginning first

as a series of booklets and culminating in a set of five books for students.

Field testing occurred from 1975 through 1980.

2. DeKription of Materials

ISMP is being published by the Research Corporation of the University

of Hawaii. 1

This section will contain a dcscription of the ISMP materials. All

inquires should be directed to: ISMP, c/o Dr. tcy nitman, University of

Hawaii, 1770 University Avenue, Honolulu, HI ,96822.

The ISMP is a two-year)instructional program contained in five books.

Books I and II are the first-year course:of study and contain the following

units:

.lements of Geamet7 (Angles, Protractor, Compass, Synimetry, Polygons)

CoTputation I (Primayy Facts, Numeration, Mental Mathematics)

Camputation,II (Secondani Facts)
Distance'and tdrection (Different COordinate'Systems)

7
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Measurement I (Metric Linear Units, Addition and Subtraction of Decimdls).
Measurement II (Metric Area Units, Multiplication and Division of Decimals)
Fractions I (Idea of a Fraction, Addition and Subtraction of Fractions with

Cammon enominators) , ... k. .

Fractions II (Equivalent Fractions: Addition, Subtractidn, Multiplica:tion
and Division of Fractions)

4,

Books III and IV are the second-year course of study.and contain:

Ratio (Enlargement, 'Canparing Geometric Figures, Scale Drawihgs, gears,
Camparing Objects, Rates)

Integer's (Addition, Subtraction, Mbltiplication and Division)
Proportion, Percent 'and Similarity
Statistics with Probability
Shapes and Patterns (Polygons and Polyhedra)
Elements of Algebra

Book V may be used for both years: .

Computation III (Logarithms and Exponents)
Fraction III (Prime Factorization)
Measurement III (Volume, Mass, Capacity)

4

Activities are an integral part of the program. Content and approach are ,

blended in order to assure greater understanding. The program encourages

peoblem-solving behaviors and stresses,the use of language as a vehicle for

mathematical comprehension.

The accompanying teacher.resources'are: 0) Teacher's Annotated Editions,,

keyed texts with commentary on Nolious /nstructional strategies; (2) Stipple-

(

mentary Materials Folders, prepared quizzes, -tests, and supplementary worksheets;

, and (3) Instructional Support Kit containing game and flash cards and other

manipulatives essential to the program.

3. Inservice Education Required

ISMP requires teacher inservice education prior to adoption and during

program implementation. Arrangements for inservice training can be made

through Dr. Nancy'Whitman.

The nservice education is needed to develop an understanding of the

different ways of "looking atV a mathematical problem; Further, most teachers

will need help in learning how to teach an "oral development of language."

449



4. Mhthematical Content

The mathedatical content af the Nhthematics Ptogram Guide (MPG) is covved
.

. ---..

very well by the ISM'. The emphasis on the numbers and:operations, measurement,
..._

and geometry strands are evident évell by casual observation. Language

development is an essential ingiedient of,the-pragtim:

The'ISMP takes the position that Mathematics cOnsists not onlY of "end

products" but also the "mathenatical processes" tbe must be used in order to

achieve the "end products." AI- that reason the content is developed in a

spiral approach. Students build "interloCleing" experiences of increasing

sophistication. The ISMP is designed to extend experiefices a student has

4

alreacii-encountered.

47 The general areas of study contained in the.ISMP
-

Seventh grade: Geametry, Computations, Coordinate SyStems, Wasurement,
and Fractions .

Eighth grade: Integers, Ratios, Geometry, PropOrtion, PerCent, Similarity,

Statistics with probability, -and Elements of' Algebra
."

S. Experiences for Students

One of the general goals of the ISMP is indicated by the following taken

tom the ISMP teacher's manual.

"...(to) satisfy the needs of students for content which is interesting,

enjoyable, challenging, and provides for success."

One of the most noticeal4e characteristics of the ISMP is that activities

ate a prominent learning medium. These activities form an integral part of

the total program. These activities may tRclude projects,,experiments, games,

tapes, etc. In some instances these activities will function as "Qrganizers"

. 4-90
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of the mathematical content and in others they provide the necessary rein-
_ ,

forcenent of ideas already learned. 4
,

In addition, the ISMP stresses theuse of language as a vJ4E1e for'

(

mathemdtical comprehension. The.relationships of the physical world, '

language, and mathematical symbols are incorporated in the program develop-,
_

menet. The ISMP'rejects the view that poor readers can learn mathematics in

4

a language vacuum.
1,

Finally, not only does the ISMP,encourage '4nastery" and tn-depph study
, 4

of basic skills and concepts butht also encourages Problem-solving behavIors

such as looking for patterns, making and verifying conjectures, estimating,

\and looking back at the solution and process,

6. Teaching Strategies

For eachN-lit of study there is a.list of learner objectives to be taught.

These learner-objectives are keyed to-the pages in the student's textbdok.

. Coupled, with the learner objectives'amteacher commentaries Vhich ?re

designed to_assist the teacher in usingthe I materials, :These commentaries

,give page-by-page guidelines on how the unit o study should be taught.

One of the most noticeable aspects of the instructional trategy utilized
w.

by the ISMP is die organization of the instructional units within each of

the five tektbooks. Each unit of study is not always worked on continuously
.

but rather is interrupted by tlt study of another unit which is not too

dependent on OT" related to the unit.just studied. -This strategy of switching

has theSe added advantages:

a. It provides a change of pace for 'everyone, teacher included.

1. It provides students an opportunity to develop their self-confidence.

Students who were weak,on the first unit, will not neeessarily be weak

on the new unit.
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c. It provides students a "rest" or "incubation" period. Students will

have had an opportunity to 'hill over," consciously or not, materials,'

in the first unit.

d. Ii.provides within a school year, a "WOod-catving" -effect, Students

1.

return to the study of a unit at various times and--"chip-away"

ait it until mastery is achieved.

The instruct ional,format of the program makes 'it possible for the teacher

to easily switch instructional units. The switching of units geherates a

particular rhythm and pattern of instructia. Suggested sWitching-patterns

are provided in the_recommended sequencing of the.materials.

7. Summary

Same of the features of the ISqP are the following:,

a. Local color is used fn doncept fOrmation, reinforcement,'and

application when appropriate, Elor example, the concepts of mauka

and makai are used in'devoloping,the concept of bearings.

b. Activities are a, prominent learning medium. The activities fori'.

an integral part of the total program.'

c. The Program demands "mastery" and in-depth study of certain, bpsic

skills and concepts as well as develop,problem-solving behaviOrs:

d. The program stresges language as avehicle for mathematical

comprehension. /.

When cc:Roared to the 7th and 8th gra,le program outlined ii the Nhthematics

,
Prgram Guide, ISMP,covers well the methematical content for Numbers and

Operations, Measurement, and Geometry. Further, the emphasis on application,

the use of physical material inVoncept development, end the importance 6f

drill play major roles'ip this program.

4-92
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. 7, Mathematics Resource Project

The Mathematics 'Resource Project has produced five large books, each over

500 pages, described as topical resources 6i teachers 'for grades 5-9.
4

The Mathematics Resource Project was condeived to draw from.the vast

amounts of material available and to produce usable resources for teachers.

.From these resources, teachers would selfct classroom materials as needed

emphasizing,interesting drill and practice, concept building, problem-solving,

laboratory approach, and so on.

These materials, then, are intended to supplemeht an adopted program.

1. Development of Materials

Mhterials for the Mhthematics Resource Project were prepared at the

4
f University of Oregon. They are based on research supported.by the National

Science Foundation. The present preliminary editions'are published by

Creative ublications.

The names of,the five resource books are:

1) Number Sense and'Arithnetic Skills
2) Ratio, Proportion and Scaling
3) Geometry and Visualization
4) Mathematics in Science and Society
5) Statistics and Information Organization

2. Description of Materials '

Four of the resource books are divided inta five major sections. These

are described below.

a. Didactics. These are papers which give information on learning

theories, teaching strategies; diagnosi§ anclevaluation, andgcols

and objectives.
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b. Teaching Emphasis. Ibis section stresses important areas such as

calculators, applications, problem solving,.and so on which help

in teaching most topics. For each area, there is a rationale ,

describing its importance.

c: Classroom Materials. This section includes paper and pencil

woiksheets, transparencymasters, laboratory.catds and activities,

games, bulletin board suggestions and teacher directed activities.

a. Teacher Commentaries. Each Classroom Materials section i§ sub-

divided into mathematical topics sudh as concept'of decimals,

addition of whole numbars, ratio as a real number, lines, symmetry,

and so on. Teacher commentaries appear before each of thbse sub-

sections. They give a rationale for teaching the topic, suggest

how to involve students, suggest alternate ways to introduce or

develop the topic, and so on.

e., Annotated Bibliography. This section lists sourcesruhich were

used to develoP the resdurcp.

The fifth book, Mathematics in'Science and Society,'contaids the usual

Didactics section. This is followed by six sections entitl'ed Mathematics

and Astronomy, Mathematics and Biology, Mathematics and Enviionment,

^

Mathematics and Music, Mathematics and Physics, and Mathematics and Sports.

Each has four subsections:

a. Introduction

b. Classroom Materials. This-includes worksheets, activity cards,

projects, investigations, and other types Of actitrities..

c. Glossary

d. Annotated Bibliography.
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3. Inservice Education Required

There is no inservice edu:ation required. HoweVer, the inaterialS

could form the bases for workshops in geametry, applications; or in

problem solving.

4. Mathematical Content

Except for Mathematics in Science and Society which is essentially

applications of many topicS in mathematics,-the content of the resource

books is essentially that of most present programs. Materials to supplement

.

any topia presently taught aie readily found. However, there is no basis

for comparing the mathematical content to that of the Mathematics Program

Giiide. This project does not intend that any topic is covered completely

or that a strict sequential development of that topicis followed.

S. Experiences for Students

A study of student materials reveals the following features:

a. Materials arc included at many levels ofJdifficulty.

b. The materials include a variety of experiences such as investiga-

tions; experiments, collecting data, and drawing conclusions.

c. There are experiences for pupils who need to repair deficiencies

as well as others for fast learners.

d. There are many games, some just for fun, same to improve skills,

and some requiring discovery of a strategy.

e. There are many experiences that are recommended in the Mathematics

'Program Guide. These include mental arithmetic, estimatione

problem solving, applications., searching for pattern's, encouraging

communication andmany more.

f. Many pages promote brganization of data so students may discover

generalizations.

:4-P5
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g. Many pages require,the use of-models, papg folding, and many

other manipulatives.

h. There are many exam0.es'of applications not ordinarily found

in moss materials.

6. Teachtng Strategies
t,

The teacher will find many suggestions on how best to use the student

' pages. Classroom management sistems are suggested, Strategies and

:
suggestions on how to help pupils are included in the Didactics, Teaching

Emphasis and Commentary to Teachers sections.

In general, these resources are more than just pages that may be

reproduced and given to pupils. Effective ways to use the pages and reasons

why these are effective is an integral part of each resource.

7. Summary

;flne flexibility and variety of the Mhthematics Resource Projects

materials make the resource books very worthwhile. They are intended as'a

supplement to any mathematics curriculum for grades 5 through 9. However,

the teacher has an Important role in.deciding which maerial is appropriate

for his/her students. The teacher oriented sections on strategies, teaching

emphases, and so on, help proVide background and insights for making such

decisions.

8. Bibliography

Because these resourcei are only in a preliminary edition and were

completed recently, there are no.reports or reviews available. Copies of

.the materials can be purchased from: Creative PublicAtions, P.O. Box 10328,

3977 East Bayshore Road Palo Alto, CA. 94303.
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8. The Nuffield Project

1

One of the best known and most respected British materials in the
.

UnitedStateS is the Nuffield Project. Although theie are a few books that

can be placed directly in-the hands of students, the Nuffield Project consists

mainly of material for teachers.

A. tt

Many features of-the Nuffield material can be incorporated into our class-
,. /

rooms. Among them are the organization of a mathematicsdaboratory and

imaginative activitieli for it, the emphasis on applications, and the stress on

giving:students an opportunity to think:

1. Development of Materials '

The Nuffield Mathematics Project was funded by the Nuffieldoundati

a private agency. It started in the middle 19601s and most of its

materials were coMpleted before 1970. The planning and prepargtion of

materials was done by mathematics educators from all grade vels. Samples

of the products in workshops for teachers were extensive.

The materials are now over ten yearseold. Theyire, e-erinot

out-of-date. They were written as an early reaction &the e2rctibmes Of'

structure and formality of the sixties. Their informal'approach udth a

.a-ti
stress on active learning and a desire to "sparli children's mathematlqa

imaginations" by shifting the emphasis from our world to their world"

can contribute to an improved curriculum in most schools.

Additional information and prices can be obtained from

School Department
John Wiley & Sons, Inc.
605 Third Avenue
New York, New York 10016

2. Description of Materials

The Nuffield materials described below can be used by a teacher or a

school In the following ways.
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a. AS a basinfor learning about how to teach selected topics In

mathematicf and finding.examples of effective activities for

e
students.

. Experiences with which to Ipppginent any existing program:

tte%
Builaing a prOkram for whikh the objectives include those related

to increasing the use of physical materials, problem tolving

44 an, dplications.

If a study of theseihaterials is undertaken it should be through a

series of carefully planned workshops. (This is expanded later in this

report.)

It is not i'Tmogram in the sense that we.understand the term because

there are few books for students and,no
structured.scope and sequ,ce.

However, for the purposes described above it is an excellent resource.

The most Important materials of the 'Nuffield project are the following.

a. I Do and'/ Uhderstand. An introductory guide which describes the

ph ophy of the "program" and the needed organization within

42tchool to implement it.

b vGeneral

1) The Story So Far. An index to,early guides.

2) Into Secondary school. For teachers of older students.

3) Math's for Everything. For teachers of infants.

4) The First Three Years. M teachers of the first three

primary years.

5) The Later Primary Years . For teachers of the later

primdry years.
,

6) A Guide to the Guides.

c. Teachers Guides (called Core Guides).

1) Computation and Structure. Covers the content under NUmbers

4-93 122 -
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and Operations in the Mathematics Program Guide (MPG).

2) Shape and Size. Topics from Measurement and Geometry.

3) Graphs leading. to'Algebra. -This topic is for children ages

/
10-13 With most examples cancerned with graphing ordeA411

pairs afe-numbers.

d. Weaving Guides. Booklets for teachers which give detailed

instructions and activities for a single concept. Titles include

Desk Calculators, Probability and Statists, Computers and Young

Children, Logic, and Haw to Build a Pend.

e. ;Fleck-up Guides. These check-ups'of student progress replace

Illraditional testS.

15. _Student materials for grades 6-9. These are modules devoted to

iingle mathematicS toisics. 'A course can be built-up by the teacher
.

lasing asImany, or as.few of the modules.as desired. The order

of use is chosen by the teabher. Modules can be "slotted in" to any

course ana used to sUpplement or partially replace stanaard texts.

Nbre information concerning'thecontent of these materials is needed to

adequately descpibe-the Nuffield Project. The following will help portray the

flavor and spirit ofthe project.

a. The materials contain, illustrations of ways to teach selected

concepts and skills.
.4

The materials have an activity orientation... Students are somewhat

self:directive in following written directions and considerable

reading skills are required. The motto of the:NUffield Projett isl

*I hear and I forget.

I see and I remember;

do and I understand.

c. The materials emphasize discovery by students.

1 2,3 4-99
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d. The materials dtveloRawareness of mathematics in'the environment.

e. Mhthematics is integrated with other subjects. Objectives related

to language instruction are developed through reading directions

and the writing of reports ofexperhnents.

f. The materials attempt to humanize mathematics.

g. laudents are asked to think forthemselves.

h. The materials stress how to learn rather than what to teach.

3. Inservice Education Required

The Nuffield materials can be used as a basis for workshops for

teachers whowish to initiate or expand an activity or laboratory program

in mathematics. Details of A reommended workshop program are given in the

book, Freedom to Learn (see Bibliography). Two important objectives of the
*;

workshops are for teachers to became conversant with the aims and ideals of

. activt learning and to be convinced that students can lenar mathematics

through their own discoveries. At such workshops teathers would adapt the

activities outlined in the NuffielslAaterials and develop others,to supplement

presently used books.

4. Mathematical Conteht
A

The.Nuffield materials do not have a structured scope and sequence, student

books for each.grade, a complete list of objectives nor specific expectations

for mastery at a certain grade level. For this reason a direct comparison

to Learner Objectives of the Mathematics Program Guide is impossible.

fiowever, the many examples of. aCtivities.and lessons in the Teacher Resource

Guide leads to the conclusion that ihe major mathematical topics of the

MPG are covered. There is particular strength in the-measurement itrand.

S. Experiences:10r Students

The Naffield Project believes that the mapiematics iaborgAiry is an

effectiye vay of learning mathematics. Class discussion,'oral and written

4-100



reports, paper and pencil practice, and planning solutions by students are

also important aspects of the learning experience. Learning to communicate

with mathematics is a major objective of both this project and the Mahe-.

=tics Program Guide.

The use of open-ended questions, real-life experiences, and graphing

are characteristic of the Nuffield materials. INperience that provide the

opportunity to paictice problemsolving behaViors (Ages 1647 of the

Pbthematics Progmp Guide) permeate all =thematic& topics. Those most

often found are collecting data, organizing data in tables/ sorting according

to various criteria, searching for patterns, and making reports of experhlents.

The Resource Guides provide the teacher with only,a limited number of

pages of drill. This need for drill is recognized but it is assumed that

teachers can develop such lessons as needed.

6. .Teaching Strategies

147 teaChing strategies have been'identified or implied in previous

sections. Manyof them have been related.to teaching in a laboratory

situation where students participate actively in activities, organizing

data, drawing-and checkinr6onclusions, and preparing reports of their

conclusions.

Manyof the teaching strategies suggested promote a pupil-centered

Curriculum, the relation of a mathematical model to a real world situation,

ihe importance of intuitive thinking, and the development of communicatfOn

skills.

7. Summary

The Nuffield Project has, for the most part, produced materials for

teachers. The student materials are on specific and, rn general, in-

dependent topics. In England the entire set of materials would be used in
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wOrkshops for teachers and then by theteachers themselves as a reference.

Thercould be very effective in an inservice course here and even npre

effective if the expressed purpose of the'course was to develop laboratory

experiences.

Individual teachers may or may not find the Nuffield materials useful.

ThO.nay not be able to easily locate theSpecific topic theywisb to supplement.

Activities are saietimes organized (in the Teacher Guides) into a Series of a

few consecutive lessons. Mbre often a variety of,experiences with a set

of materials is described.

A negative reaction to the Nuffield materials from the Preceding

paragraph is more thanbalarcedby positive factors, This is evidenced by

the fact that the answer,to each of thefollowing questions is, "Definitely

yes.1'

a. Can certain activities of the Nuffield Project be incorporated

profitably into our program?

b. Can teachers learn to teach a more activity-orientedprogram by

studying these materials?

c. Can experiences be found to replace presently used "tell and do"

activitiep?

*Can activities-be found that help students communicate mathematically

and learn to attack problems?

Tbps, most teaChers will be able to find idvs to improve their lessons

in mathematics and the faculty-of a school or district can profit from a

careful study Of the Nuffield materials. HoweVer, that study should be

planned in the form of a series of workshops with a leader familiar with

the Nuffteld materials.
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a. Biggs, E. E. et al. Preedam to Learn. Don. Mills, Canada: Addison-

.

Wesley (Canada) Ltd., 1969. This is an excellent book describing

all aspects of an active approach to learning mathematics.

b. Ceptral Advisory Council for Education. 'Children and Their Primary.
.

Schools. London: Her:Nhjesty's Stationary Office, 1967. Two

volumes of over 1000 pagei give a complete report of all sspects of

British education up to age 13. The section on mathematics

summarizes the status of teaching that subjedt.

c. Howson, G. (ed.). Children at School: Primary Education in Britain

Today. New York: Teachers College Press, ColUmbia University, 1969.

This deals with curriculum; contains an especially good chapter on

changes in teaching mathematics.

d. National Council of Teachers of Mathematics. MathematicS Learning

in Early Childhood, Thirty-seventh Yearbook. -Reston, VA:

the Council, 1975. A short but clear review of the mathematics

program for British children ages 5-13.

e. Rogers, V. R. Teaching in the British Primary Schools. London:

Nhcmillan, 1972. A fine description of practices in the priMary

schools with one chapter on teaching mathematics.



-9. The School Nhthematics Project (SMP)

The School Mathematici.Project's (SMEP) Basic Mathematics Series is

intended for students from grades 7 to 10. It includes student texts with

accompanying teacher's editions. Supplementary materials are alsoavailable,

but not required.

1. Development of the Materials

SMP was founded in England to develop new mathematics courses which

would adequately reflect the modern nature and use of mathematics. By

'

1967, it was clear that the content of SMP, with.some modifications, was

suitable for a much wider range of sudents than was originally plahned.

The result was the Basic Mhthematics Series, Books A H.

The series aS well as other SMP materials is available in the United

States through:

Cuisenaire Company of America, Inc.

12 Church Street

New Rochelle, NY - 10805

2, Description of Mhterials

a. Student texts: Books A H are Aoftbopnd books. Topics include

numbers and operations, geometry, probability and statistics,

measurement, matrices and trigonometry. Topics are interwoven

throughout the series with a spiral effect. Accompanying

teacher's editiOns contain student pages and both answers

and suggestions on how to teaCh the topict.
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b/ SUpplementary materials: In addition to the basic set, the-

following are availa4le for enrichment.andibr teicher resources.

.1. SMP Activity Cards: These cards contain material founol`in

. books A and B. Language is_simplified and content is presented

in,SMaller units. Three packs are available. The Nhin pack.

Cards I is activity-oriented. It enables students to begin at

different points and different levels, and to prowess at their

own speed.

Preliminary Cards offer a review of basic operations of

arithmetic. Supplementary Cards extend topics introduced in

the Main Pack,

2: Elementary Tables: This little pamphlet contains three-place

.logarithm and trigonometAc fUnction tables and a list of

helpfpl formulas. Tables of squares, square roOts, and re-

,

ciprocals Are also included,

3. SMP Books X, Y, Z: Tfts series .xtends topics introduced by:

A - H, thus allowing sglo, to offer a 7-12 curricillUm. .

Accompanying teacher's guides provide answers as well as

background information,to topics and suggestions,on the treat-

ment of these topics,

4. Other publications such as the Special Mathematics Series,

Books 1 5 are also available, This series is intended Ror

upper quartile students,from grades 7 through 11, and is a

resource set for the teacher,. For a full listing of DIP

publications and uices write to the Cuisenaire Company-,.

1 2
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3. Intervicelducation Reqtared

There is no inservice education required, However, workshoPs And

teacher training on SMP are available. Contact the Cuisenaire Company for

mOre information. Since many.of the topics covered in SMP:are not iound

in more traditional programs, a teacher using these materials Would find

some sort of inservice'information worthwhile.

4. Mathematical Content

The content of SMP addresses most of the Mathematics ProgramObide

(MPG) objectives. The goali of SMP are to.maké the study of mathematics

excitiO5d enjoyable and to expose students to the nature of mathe-

matics and its use in the world today. Aside from topics norMally

found in 7-8 grade texts, topics like vectors and matrices, transforma-

tions, trigonometry, three-dimensional geometry, and statistics and 1

probabllity aredniegrated throughout the eight books inthe series.

Some of the objectives of Core Algebra, Selected Algebra Topics

and Core Geometry are met by the Basic Seties but SMP7

Books X, Y, Z must be used to complete.the picture. (91"Pooks X,

Y and Z extend the topics .introduced by A - H and are intended for

Option Y type students; thus allowing 11P to offer a 7-12 curriculum.)

The emphasis of the program is towards mathematical ideas rather than

manipulative techniques. Problem-solving behaviors like looking for

patterns and 'making conjectures are fostered hy the pretentation of ideas,

5, .EXperiencet forStudents

Experiences for students are more varied in SMP than in other programs.

Major differences between SMP and other prokrams inclUde the following:

a. .The spiral approach is used. Topict of arithmetic, algebra,

.1 3 0
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geometry, and so on, are interwoven throughout the program.
.

,

In fact, it is often difficult to'tell at any one time whether

one is-doing algebra, geometrY, or sathe other area ofmathe-

matics.

b. Activities play a prominent part in concept development,

"Teacher talk" is miniMized, with students taking an active

role infthe learning process.

c. Problems do not always have a right answer, Instead: tilese

problems lead to an observation, a judgement,.or a 'best'

possible answer (after some discuSsion),

d. Content is broken down into small "bdtes". This provides a

change-of-pace type of scheduling. At the same time, student

interest is maintaineeliring each -short chapter.

e. Mathematical content is drawn out of real situations which are

easily recognizable, understandable, and genuinely interesting

.to students:

f Development '8f problem solving skills is encouraged,

g. Mathematical ideas are.first described in language which is

not itself mathematical: Language should be a vehicle,

not a barrier to Mathematics.

\\6- Teaching Strategies

Because of the nature of SMP,-the role of the teacher is not one of

"information provider". Instead, the,teacher is a guide and partner in the

student's learning process, A classroom atmosphere which encourages peer

teaching can yield a big pay/off. Every'effort should be made to promote

problem-solving behaviors, such as looking for:patterns, making and

verifying conjectures, looking'at alternate methods fot'doingia, problem,

and so on.

-1311 4-107"
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may arise.

guide.

7. Summary

there are many activities in SMP, classroom management problems

Some suggestions and warnings are offered in the teacher's
t .

The goals of SMP are to make the study of mathematics exciting and

enjoyable, and to reflect the nature of mathematics and its uses in the

modern world. Its success tow'ards these ends is evidenced by its wide-
.

spread usej.n Great Britain (over 60i of all secondary students), It offers-
,

an integrated approach to mathematics, thus giving students an opportunity

to Meet the mathematics of the present. ,

8. Bibliography

a. Thwaites, B. The School Mathematics Project: The First Ten Years.

Cambridge, Great Britain: Cambridge University Pres,s, 1972.
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ELMENEARY AND INTERMEDIATE
SCHEDULE G

SUGGESTICNS FOR IMPUMENENTION

The examples below provide suggestions for beginning the implementation of
the school's improvement plan. These suggestions do not cover all the possi-
bilities nor are all suggestions appropriate for every school.

1. Contact District Mhtheinatics Coordinator regarding

deadlines for in-service requests

in-service needs identified in the schooPs improvement plan

2. Contact District.Mathematics Coordinator regarding

availability of resource personnel (e. g., U. H. College of
Education, community college, parent and community groups)

the nature and availability of District and State resources

the services of the District Mathematics Resource Teacher

examination copies of current textbooks series, alternative
mathematics programs, and supplementary materials

assistance in' using or reviewing instructional materials in'
the District's Resource Center.

3., Contact textbook representatives and publishers through District
Mathematics Coordinator

availability of teacher in-service training

examination copies of instructional materials (e. g., for
remedial, for enrichment, for incorporating problem-solving)

4. Begin settini up a teacher resourCe roam or area

collect examination copies of student and teacher books

inventory manipulatives and games that are aVailable at the

school

subscribe to the Arithmetic Teacher and/or Mathematics Teacher

S. Schedule committee and faculty meetings related to mathematics for
the school year

schedule meetings at periodic intervals

have a specHic agenda for each meeting

4-109
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Plan for a-quarterly newsletter highlighting accomplishments,

current tasks, and future goals relative to the school's improvement

plan

7. Determine criteria for evaluating intervention strategies identified

for improving the matheMatics progran
of

8. Establish in-house in-service training for particular content areas4
and/or teaching strategies

9. Plan for teachers to observe other teachers within the school

10. Plan on visitations to other schools

11. Contact schools within complex .(elementary feeder schools,.inter-

f mediate feeder schools, high schools) for articulation meetings

. 4-110
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5. HIGH

Introduction

The flowchart for Assessment and Improvempnt Activities found on the next

page represents an interpretation of the Foundation Program Assessment and'$-
,'4 /

provement System (FPAIS) for school initiated change in mathematics. The i)

SO 'SO-MULES

5C,

flowchart relates Schedules A through G to the assessment

for improvement, and implementation of the improvement p

The- mOdel assumes that the leadership team consists

activities, planning

lan.

of an administrator

and at least tviil mathematics teachers. Schools may find that having the

mathematics department chairperson on the'leadership team facilitates the

coordination of the asSessment and improvement activities.

The guidelines offer suggestions to the leadership team directing thp

school-level mathematics assessment and improvement activities. These guide-

linesare based on the experiences of schools that were involved in piloting

this model.

Schedules A, If, and C help to organize the assessment.activities.

These scheoiples compile the available data relativevto the mathematics

department's budget, personnel, student test results, and so on. The

schedules highlight recent developments such as the two-credit mathematics

requirement for graduation, the Hawaii State Test of Essential Competencies

(HSTEC); and the Mathematics Program Guide. The,school and department pro-

files provided by these schedulevrye as a basis r school-level planning

for improvement. For example, by identifying the number of students taking

less than two credits of mathematics dn Schedule A the mathematics depart-

ment can begin planning for accommodating these students.

Schedules D and E are related to the school's planning for impirovement.

This process begins yith the leadership team analyzing the information on the
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HIM SCHOOL
FLOViCHART FOR ASSESSMENT AND IMPROVEMENT-ACTiVITIES

Leadership Team organizes available data related to
school and department.on Schedule A: School and De-

partment Data, Schedule B: Testing-and Student Evaluation
and Schedule'd: Post High School Information

\I/

Team analyzes,problem areas reflected in completed Schedules and
othersoUrces to complete first draft.of summary (Schedule D: Stumary)

Team leads mathematics deparbnent insliscussion:analysis, re;rision

of Schedules A, B, c andlirsi draft of Schedule D

Team/mathematics department completes Schedule D based on this input.

:

--> Team/Mathematics departmerit identifies and prioritizes needs on Schedule E:
Planning for Improvement

:ream begins first draft of improvement plan an0 timelines on

Schedule E
Team utilizes appropriate sections of Schedule V: Materials Assessment

Team leads departmentmeeting to'analyze and revise
impravement plan and timelines .

Team/mathematics department completes improvement plan and

. , begins implementaqon using Schedule G

Team coordinates and monitors department
implementation of improvement plan

-

Team/mathematics department reassesses needs.and evaluates
improvement.plan (including adjustments, revisions, etc.)

Team/mathematics department reviews and updates Schedules AL, B, CI, and D

s.
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assessment Schedules A B, and C, indluding their current course offerings

relqive to their student population, budget, and staffinservice training needs.

The leadership team also reviews the appropriate pahs of the NhnUal, including,

the trends and issues section and Schedule F. for improvement alternatives.

fpllowing input from the department members, a three-year impi.ovement plan

is finalized on Schedule Bt.

The suggested timeline is to complete the improveMent plan within one

school-year. Moiebver, it is strongly recommended that the team begin imple-

4 1

mentation of the plan to a point where they will be able to continue the

momentum for the next year. Suggestions for beginning implementation are .

provided in Schedule G.

Schedule A School andIDepartment Data

The,intent of Schedule A is to provide a profile of the school and the

mathematics department: its student population, professional staff, course

offerings, administrative policies and procedures, and teadher awareness

of the Department of Education's goals and priorities for mathematics edu-

catipn.

0

This information serves as a basis for analyzing data on subsequent

1

schedules and for formulating the school's improvement plan. For example,

the data on the type and number of courses the department currently offers

may be compared to the'HSfEC -results,on Schedule B or the post high school

plans of twelfth graders on Schedule C.

The leadership team completes Schedule A. The completed "schedule.may

be used to involve the rest Of the department. Some teams may decideAo

complete Schedules A, B, and before inirolving the department.

The Principal has access to most of the data at the school. Other

datapmay ,be found in records Kept by tne mathematics department chairperSon, .

the school registrar, or coilnselors.
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Schedule B Testing and Student Evaluation

Schedule B compiles the results of the various tests that are admin-

istered statewide to high school students. It provides a profile.of student

performance in those areas,covered by the test. The results of tests

included on Schedule B are available at the school. Test results are usually
,

. I
.
kept by the registrar, the counselors, or the adminstrator responsible for

testing. _Analysis of test results should provide the leadershili team with

information an strengths and weaknetses in the school's program.

The Department of Education has identified fifteen Essential Competencies

which are included in the objectives and expectations section of the Manual.

The leadership team may want to call the School Testing Coordinator for help

in reading and interpreting the school's HSTEC results. These results may

influence the department's assestment of the content and skills to be taught

tri the Option X courses.

Schedule C Post High School Information

Scheaule C is designed to summarize the data that are available on high

school graduates. The intent is to help the leadership 4eam'analyze the mathe-

matics program in terms of how well the needs of the students were met.

Mbst of the data, inCluding the grade distribution from the University

of Hawaii at Manoa, are available at the school level, usually in the office

of the registrar or the counselor. A similar grade distribution of incoming

14 th

.

freshmen is available ?ram e University of Hawaii at Hilo and each commtinity

college in.ihe system. Leadership teams that determine a need for this infor-

mation may contact the registrar of the respective campus.

The completed Schedules 114 B, and C provide a means of sharing relevant-
.

..

information with the other mathematics teachers:as well as a means.for

beginning'theanalysis of the school's mathematics program. For example, a

comparison of the data reflecting the intehtions of twelfth graders on,
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Schedule C with the department's program of courses on Schedule A may reVeal

astudent groups whose needs are not being

Other considerations in the analysis include requirements in mathematics

for admission to colleges and universities as well, as for particular fields

of study. Counselors and guidance teachers usually have the latest available

information.

Schedule]) Summary

Schedule D organizes and summarizes the analysis of the mathematics

program. This process involves identifying the areas of improvement.

The analysis is conducted by the leadership team and/or the mathematics

.committee based on the needs reflected in Schedules A, B, and C. The goals

and objectives,of the Mathematics Program Guide, the course guides from the

Department of Education, college mathematics requirements and the information

in the Manual on trends and issues, problem solving and reading in mathematics

^

may also suggest need afeas.

The completed first draft Of Sthedule D, along with completed Schedules

Y
and C, ,serves as a means of promoting dialogue and articulation within

the department. Same leadership teams may decide to complete the schedules

up to this point before involving the other Members of the depattment in the

assessment and improvement activities. Schedule D is finalized with input

from department members, and is used to draft the improvement plan on

Schedule E.

Schedule E Planning for Improvement

Schedule E Provides a forMat for developing the department's three-year

improvement plan. The Deeds identified on Schedule D are analyied with

respect to resources required and constraints imposed. Modifying, adding,

or deleting courses to reflect the Mathematics Program Guide are highlighted.

The leadership team and/or the mathematics department may choose'tb

,review the information in the Mathematics Progiam GUide, the Manual, and the

5-5
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available course guides in planning for alternatives and intervention to

address the department's needs. The mathematics department may also request

assistance from District, State, University or other resource personnel during

their planning.

The draft of the improvement plan including the time frame suggested
,

on Schedule E is shared at a meeting for reaction and inputlrom the mathe-

matics facUlty. The improyehent plan is revised and finalized based'onthis

inp4t. The support and iniolvement of the department members are necessary
4

components in the implementation of the school's improvement plans

An example Of the projected timeline is provided onjoge 5-26 in

Schedule E. It illustrates some of the steps involved in developing and im-
*

plementing a neW course.

It is strongly recommended that the leadership.team'begin the first

steps toward implementation 'of the improvement plan without a lapse in time:

Generally the team has organized:into a cohesive working group and the depart-

ment has been involved in'the assessdent and imftovement activities., This

situation facilitates the implementation of the improvement. Also, a retracing

of steps that may be required after a vacation, slows the momentum that g'ad

been established. A few suggestions for beginning the implementation are

,

provided in Schedule G.

'Schedule 'F Materials Assessment

Schedule F'contains a form for each course in the Mhthematics Program

Guide for which specific learner objectives are given. Eadh form iS designed

to help in the selection of materials for modifying or developj.ng the course.

While the'forms focus on the learner objectivesloutlined in the Mhthematics

Program Guide, other factors sudh as reading level of the materials and

availability of supplementary materials are considered.

5-6
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Schedule. F. may also be uied to assess maXerials being used in courses

the Department currently offers. It provides a means to familiarize mathe-

matics teachers to the goals and objectives of the Mathematics Program Guide.

Schedule G Suggestions for Implementation

SchedUie G provides a few suggestions.that may be appropriate for the

first few steps in implementing the school's improvement plan. These initial

steps are intended to help "get the ball rolling". '

The suggeStions do not cover,all possibilities nor are all suggestions

appropriate for every School. Rather,.several sources that schools may

contact for help in implementing their plan and examples of interventionawithin

the school are provided.

4/
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HIGHSCHOOL
SCHEDULE A

SCHOOL AND DEPARTMENT DATA.

.

I. School.pata

A. Circle grades serviced: 7 a . 10 11 .12

B. Student'enrollmeni (School Year 19 tO 19 ):

C. Name of Principal:

D. Name of Vice-Principal(s):

E.,,.NuMber of regular classroom,teachers:

F. Number of other professional.personnel:

t

counselors other off-ratio teachers

'librarians

student activities coordinators others (specify)

G. Auxiliary programs related to mathematics (e.g., Title I programs)

Mhthematic's Department.Data.

A. Total mathematics enrollment (School Year 19 to 19__)

B. NUmber of mathematics classes (School Year 19 to 19__)

C.

4.

. Nhme of Teacher
Certified to TeaCh

Secondary Mhthematics? Mathemqtics Courses Taught

,

,

.

,

.

--.1-..-

.

.

..

,

. .

.

.

. .

-
,

.

,

.

.

,

-



D. By the completion of their high school education approkimately wbat
percent of stuaents have taken only one credit of thematics? .

2 or mere creditg?
"4'

1. /Howiminy,additional mathematics courses/sections wi be necessary
with the new two-year mathematics requirement for school
graduation?

.

Z HowiLill the mathematics staff size be affected'by the new two:year
mathematics rdquirement for high school graduation?

E. Is there a resource/workroom for the mathematics department?
is it used for

department meetings
coffee breaks
source of current mathe-
maticS materials and
periodicals

work preparation

101,

If yes,

t.,

informal meetings/discussions
library of supplementary materials
housing duplicating materials and

supplies
other (describe)

,

F. Use the most recent Authorized Courses and Code Numbers (ACCN) to

complete the tabTe below. Indicate the number of students enrolled

in each course and the number of sections offered this school year.

.

CODE
.NUMBER

4

COURSE TITLE

NUMBER OF
STUDENTS

NUMBER OF
SECTIONS

GRADES 7 AND 8: t

J,
* 0 1

-

.
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'TITLE

Mg%

MISER OF
STUDENTS

NINBER OF!

SECTIONS

LIMON Y:

,

,.

1 ovnal z: .

. .

FOR STUDENTS IN SPECIAL EDUCATION

.
.

-

COURSES TO BE PHASED-OUT (per ACCN)

,
, .

,

.

,

. .

,

_

540'
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1

III. Sthool Budget

A. Is the school's overall fiscal situation (budget amount and procedures)

discussed with the staff?.

or
/L. Budget allocation for prqvious two years, curTent school"year, and

the next year.

MATHEMATICS
SCHOOL YEAR TCaAL SCHOOL DEPARMENT

A
19 to 19

19- to 19 .

19 to 19

19 to 19
(piEjecteXT

OTHER RESWRCES
ALLOCATED TO DEPT.

(etg., PaPers

. Additional funding for paevious two years, current school year, and .
the next year.(e.g., Special Needs, Title I, Title IVB, etc.)

19 t6 19

19 to 19

19 to 19

19 to 19
(piiijectedj

-1

Breakdown of mathematics depirtment budget for previous two years,
current ichool year,,and'the next year

SCHOOL YEAR EQUfFMENT TEXTBOOK SUPPLIES OTHER

19. to 19

19 to 19

19 to 19

,19 to 19
(piro-jectedr



TV. .Department Procedures

A. 'Budget

B.

1. Hbw isithe annual mathematics department budget breakdown determined?

2. What criteria is used in allocating money udthin the mathematics

department?

lexts and Instructional Materials

1. How are texts and instructional materials selected?

C. Courses

by committee

by course teacher

Pito

by department chairperson

by department faculty

othe

1. What is used to determine the'program of coUirses?

test results

enrollment projections

D. Feeder School

,

1. What feede4r schools do you service?

student needs

other (specify)

2. What student and curriculum information is provided to the mathematics
department by feeder chools?

3. libw is this information used by the mathematics department?

5-12 1 17



. E. Transfers

1. Apiroximately how many students<transfer into the department during
the year?

Z. What information is provided on students transferring into the
mathematics department?

previous mathematics courses testing' results

previous mathematics grades other

3. How is the information obtained used by the mathematics department?

V , rtpartment Meetings
Average

A. lbw often are mathematics department meetings held? length

B. Has the school mathematics program been discussed and studied in
relation.to:

1. the Foundation PrOgram Objectives?

2. the Essential Competencies (including HSTEC results)?

3. the Ptrformance ExpeCtations?

4.- the Mathematics Program Guide (including the incorporation of
broad goals such hs problem solving and communication skills

A into the curriculum)?

C. During the last two years, which of the'following items, in
addition to those given in B. above, have been discussed in
department Meetings?

1.___Comimmicatirts_mathethatics department coficerns to the

administration

Commicating mathematics department concerns to the
counseling staff

3. Communicating mathematics department,concerns to the
other departments k,

4. Evaluation of previous year's mathematics prograth

5-13
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S. Sharing of expertise and experienceS gained from piartici-
pation in:

a. inservice workshops/seminars

b. experimental6ilot stUdies

c. activities of professional organizations (such as
HMO

6. Changes in mathematics program

7. Implementation'of new courses

8. Textbook selection

9. Teacher work assignments

10. Department budget

11. Accomplishme4s oi the mathematics'department

12. Other (desribe)

All/
VI. Special Student Needs

A. 14iho provides counseling to itudents regarding mathematics reouirements
for career choices, college.requirements, and graduatian?

,l. counselors 3. mathematics teachers

2. guidance teachers 4. other (describe)

B. How is this procedure carried out ?

in i systematic way

informally

other (describe)

C. What methods does the department recommend for meeting the needs of
students who are

1; poor or non-readers?

2. non-English speaking students?'

3. recent immigrants?

4. mainstreamed.handicapped students? ,

,S. other slow learners?



U. How are better mathematics students being challenged?

1. mathematics league

2. mathematics club

3. advanced placement classes

4. early admissions

S. engchment of regular classes

6. individual student adaptive programs

7. acceleration in grades

8. other

5-15
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HIGH SCHOOL
SCHEDULE B

TESTING AND STUDENT EVALUATION

I. . Test Information

A. Is there a master list of school test results?

B. Who maintains this list?

C. has access to this list?

district personnel

administrators

counselors

teachers

other (describe)

D. -16D communicateS school results to the faculty?

principal district personnel

vice-principal other (descrilig)

counselors

E. Test results from t e most recent testing

List below tes result obtained from each of the following: 4

1. Grade 8 Stanford chievement Test for high schools with grades
7-12

StanineS 1-3 4-6 7-9
1

.Phthematics Concepts % %

Mathematics Computation

athelliatits Applications
,

Total Mathematps % % %

,

2. Grade 9 DAT Stanines 1-3 . 4-6 7-9 m.....,

Numerical Ability % % S

lbstract,Reasoning % % - %

Sp ce Perception

V rbal and Numerical

5-16
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. ^10

a--i
3 Grade 10 Stanford Achievement Test of Academic Skills (TASK)

Stanines 1-3 .4-6,

Nhthematics Test 00'

4. HSTEC (complete by grade levels)

Grade 9

Grade 10

Bagic Skills Other Life Skills Total

t pass t pass t pass

e
Grade 11

Gtade 12

S. Scholastic Aptitude Test

Mhthematics
Number

Scores

200 299

300 399

400,- 499

500 - 599

600 7 699

700 800

What percent of the school's total population take the Scholastic

Aptitude Test?

6. CEEB Mathematics.dihievement Test Results

Scores Number

200 - 299

300 - 399

400 - 499

500 - 599

600 - 699

700 - 800

What percent of the school's total population take the.CEEB.

Mathematics Achievement Test?

I.

1 52
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F. List other ways in which your school or department assesses interest's,
attitudes, and achievement of its students in mathematics.

64 Describe how these tests and assessments have been used in:

1. placing students

2. determining future course offerings

3. assessing mathematics department performance

4. other

H. Do testi of the past few years indicate an improvement or a decline

in the students' Mathematics knowledge?



41

5-21

HIGH SE:IDOL

SCIEDULE C
POST HIGH SCHOOL INFOWATION

I. Intentions of'Twelfth-Grade Students* (Class of 19___)

4-year
College

2-year
College

,Tmde-Technical
School Work Military Other Undecided

NUmber

Percent
1 ,

II. How is the information provided by the annual statewide study of graduates
utilized in improving .the mathematics program?

III. How are the grade distribution data provided by the University of Hawaii at

Mhnoa utilized in improving the mathematics program?

TV. A. What other type of feedback has been provided the mathematics department
by the following:

Community colleges

University of Hawaii

Other colleges and universities

Students themselves

Parents

Cther

B. What effect, if any, has this feedback had on the mathematics department?

chanie in offerings

change in program

change in teaching style

no effect

other (describe)

*This data is generally available in the most recent school acdreditation

report.
5-19
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S.

MGR 'SCHOOL
SCIEDbLE D.
SUMARY

Schedule D should reflect the current status of the mathematics depatment

in terms of how well the curriculum, staff, instructional materials, and so on,
are meeting student needs.

USe the information an Schedules 114 p5 and E, the policies of the school,

district or state that are related to mathematics education, your own experiences

and relevant info tion from other sources to complete this schedule.

I. Course Analysis

To complete this section refe-to the course listing completed in part
II.F. of Schedule A for courses that are being offered. -Also refer

to the curriculum guidelines and course descriptions in the Mathematics

Program Guide (MPG).

, A. Courses to be Continued

List below courses that:

--are currently being offered and ,

--reflect the_course descriptions in the MPG and

--will continue to be offered in essentiiIITthe same format.

B. Courses to be Mbdified

In the table below:
1

VP

1. List courses that will require a limited number of changes to

reflect the course description in the MPG.

2. Identify change(s) for each course (e.g., change fi-om year to

, semester course, topics to be included or omitted).

5-20
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3. Indicate the order in which the department will begin these course
modifications.

arse Name

COURSES TO BE MODIFfED
lliange(S) 'Order

C. Courses to be Dropped

List those courses that are to be phased out according to the ACCN.

D. Courses to be Added

1. Lis,t new course's that may be appropriate for the department to

offer. These selections may be based on considerations such as

a. needs of students who are currently taking less than two years

of mathematics. k

b. interests of students relative to new course opportunities.

5-21
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2. Indicate the order in which the department should begin to implement
these new courses.

COURSES T6 BE ADDED
Course Name Order

Analysis of Other Areas

List additional aspects of the mathematics program or department that
require intervention relative to:

1. administrative pTocedures (e.g., budget, school liaison),

2. curriculum/program concerns (e.g., instructional materials, Student
needs)

3. staff (e.g.; inservice needs)

4. other

1 5 7
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HIGH SCHCOL
SCHEDULE E

PLANNING FOR LMPRCNEHENT.

I. Analysis of.Needs

To complete this section, refer to responses made in Schedule D.

lt
A. For each course that needs modification:

1. Identify resources that will be required (e.g., materials, services,

funding).

2. Identify constraints (e.g., time, funding, personnel).

3. Identify additional information/data required before changes are

made.

A

4. Estimate a reasonable timeline for planning, implementing, and

evaluating the coursemodifications.decided upon.

B. For each new course that the department has decided to implement:

1. Identify the needs of students being addressei (see Schedule D,

part I.D.1.).

2. Indicate what needs to be done before implementation (e.g., provide
a division of responsibilities).

3. Identify resources that will be required (e.g., materials, personnel,

and funding).

4. Identify'constraints (e.g., time, funding, staffing).

5. Estimate a reasonable timeline for the development, implementation,

and evaluation of the course.

C. For each of the additional needs identified in Part II of Schedule D;

1. Identify additional information/data required for'clarification or

decision-making.

2. Identify resources that.wrill be required (e4., materials, services,

funding).

3. Identify constraints (e.g., time, personnel, funding).

4. Estimate a reasonable timeline for eacii component..



II. Determination of Timeline

A. Listing of Priorities

1. Refer to the needs identified in Part I above. Determine thoSe
that the department will address during eachof the next three
years.

2. List these in the appropriate space below.

3. Prioritize the needs within each school year.

School Year

Sdhool

School Year 19 -

5-24
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B. Establishing'Time Fra-em

1. Record priorities for each year on. timeline. (Make three copies of this

page and use one copy for each year.) Each priority should include a'

breakdown of all .work that must be.completed for ,impiementation.

2. Estimate -the amount of time necessary_ to_ accomplish each section_..

of these:priorities.

3. Indicate on the timelines when each of those sections will be

accomplished during the school year.

Note: An example is given on'the next page to illustrate the projected

timeline for one priority.

1.

Priority 1.

Priority 2

PrioritY 3

YEAR:

Qtr Qtr
1 2 3 4



Sample Timeline

In this example the development, impleMentation, and evaluation of Option x
courses is projected over three years. Since most schools will probably work
on more than one priority in any given year, only the appropriate section for
each ytar is shown below.

Aik

,

'..

ai-m-Imme

YEAR; 1980-81

Priority 1
-.. . ._

Priority 2: Examination of materials for Option x courses.

1. Obtain and examine available resources

a. DOE curriculum resources/materials guide
,

b. DOE sample Selected Applications courses for
both Level A and Level B 441c. Textbooks 10 . 4. 'Meet with district resource personnel for input

3. Share materials and ideas within department

. Form two committees (Selected Ap04cations A,
Selected Applications B) to develop courses in
1980-81 A .

Priority 3

YEAR: 1981-82

iority 1: DevelopOption x courses .

1. Develop course curriculum for Selected Applica-
tions Level A

Qtr-Qtr
1 2

Otr
3

Qtr
4

2. Develop course curriculum for Selected Applica-
tions Level B

3. Discuss courses with entire department, district
resource person

4. Provide explanation of courses to students, parents,
other'teachers

.

S. Purchaie texts and Supplementary materials required

6. Determine how courses will be evaluated

r iority 2 ****

r iority 3 .

: 982-8

Priority'l: Implement Option x courses.

1. Imnlement courses .

r str

3

s

4

40

2. Provide on-going evaluation for possible modification 40

Priority 2

iority 3
.._...
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HIGH.SCHOOL
SCHEDULE F

MATERIALS ASSESSMEC

Each of the Materials Assessment forms is designed to help in the selec-

tion of materials for modifying or developing a course. The torms should help

the reviewer address questions of importance relative to that cOurse. To com-

pare a nUmber ofsdifferent materials, individual assessment forms can.be com-

pleted for each review. To get a more complete analysis of any one material,

assessments can be completed by different people for comparison.

The learner obiectives outlined in the Mathematics Program Guide should

be the primary focus in analyzing the materials for eadh course. The forms

will help to focus on these learner objectives. Since they are considered

minimum objectives, other topics may be included to supplement or to enrich

the course.

As Materials for a course are examined, place a Check (4 in the appro-

priate 'Learner Objective Covered' box if sufficient coverage is provided. The

comment sections should be used to record reactiohs to the content of the mate-

rials relative to each objective. Comments might include things such as:

.

insufficient coverage because--; coverage too theoretical; good development;

used complex symbolism; many good examples provided.

In addition to correspondence with the Mathematics Program Guide, there*

are other considerations that may influence the selection of.materials. These

include reading level of the material, sequencing of topics, availability of

\

supplementary materials, and so on.. To help the reviewer focus on these and

other considerations, questions have been included at the end of the learner

objective listings onthese concerns.. Additional questions that are of cOncern

to your mathematics' program can and-should be added where appropriate.



LEVEL A ,

Title

Author

Publisher.

Copyright. Date

Cist Canments_

UMBERS AND OPERATIONS:.
Operations with whole numbei.s, fractions,
and decimals

Simple equations in one unknOwn

Relationship between common fractions
and decimal fractions

PLANE FIGURES AND SOLIDS:
Ttiangles, squares, rectangles

Common solids

Length, area, volume

MEASLIRIMMT:
Metric and customary rulers

Probleils involving measurement

Perimeter and.area

STATISTICS AND PROBABILTIT:
Construction and interpretation of graphs

Reading charts, maps, graphs

Collection and classification of data

OTHER CCNSIDERATIONS:

1. Is the material appropriate In terms of:

a. sequencing of topics?

b. reading level?

c. use of technical language?

5-28
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LEVEL A
Page 2

4

2. Does the teachers' guide include:

a. strategies for teaching?

b. supplementary'activities?

c. suggested time schedule?

d. testing program?

e. other?

0

3. Are supplementary materials available? (e.g., tests, duplicating masters)

4. Does the student book have any sp,al features? e.g.,'enrichment activities)

r

5. Would the material help students to improve:

a. problem solving strategies?

b. cominunieation skills?

. Are practical applications included?

7. Does the student text include a sufficient number of exercises?

8. Other comnents:

5-29 164
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LEVEL B

Title

Author-

'Publisher

Cbpyright Date

Cost .

NUMBERS AND OPERATIONS
` Ratio, proportion, and percent problems

Operations with integers
v-

Simple equations

Relationship.among Common fractions,

decimals and percents

Properties of whole nuMbers

Square roots of non-negative numbers

C

PLANE:FIGURES AND SOfIDS
Properties of similarity and-congruence
in ConstrUction ,and applications

Length, perimeter, area, volume

Three basic trigonometric ratios

Pythagorean relation
.1

MEASUREMENT:
Measurements using appropriate tools

Conversions.within the mettic.system

Perimeter, area, Volume

STATISTICS AND PROBABILITY , .

Preparation and interprqtation Of simple
statistically-oriented graphs .

Collection and organization,of data to
find the mean, median, mode, and range
of the data

Decision-making on bas4is of data .

Counting principles and strategies

5730 65



1:EVEL B

Page.

OTHER CONSIDERATIONS:

1. Is the material appropriate in terms of:

a, sequencing of topics?

b. reading level?

c. use of technical language?

2. Does the teachers' guide include:

a. strategiet. for teaching?

b. supplementary activities?

c: suggested time schedule?

d. testing program?

e. other?

5. Are supplementary materials available? (e.g.., tests, duplicating matters)

e'

1

. Does the student book have any special features? (e.g. , enrichment activities)

5. Wbuld the material help students to improve:

a. problem solving strategies?

b. communication skills?

6. "Are practical applications included?

7. DOeS the student text include a sufficient numberof exercises?

8. Other comments:

5-31
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Title

Author

Publisher

Copyright Date

cost Comments

ALGEBRAIC EXPRESSIONS
Operations with polynomials

Operations with rational expresSions

Evaluating andsolving algebraic expres7
sions

LANGUAGE OF ALGEBRA
Symbols and technical terms

,1toperties of number systems

Translating algebraic statements

TABULAR RELATIONSHIP
Comparing tables

Preparation and uses of tables

EQUATIONS
Writing algebraic expressions

Linear equations

Word Problems

GRAPHS LINEAR FUNCTIONS
Ctdered pairs and points

Graphing linear functions

Interpreting graphs of.linear functions

*.Camparison of two linearefunctions

Problem-solving by graphs

APPLICATIONS OF FORMULAS
Applications .

Perimeter, area, volume

532



CCRE AIGBBRA
Page 2

1110 .

.

NON-LINEAR FUNCTIONS
Solving problems

Graphs of a ai .xy -and Y al?

OTHER CONSIDERATIONS:

61

'1 4-11
0 0
el/

Cormiefits

.

1.. Is the material appropriate in terms of:
a. sequencing of topics?

b. reading level?

c._ use of technical lAnguage?

2. Does the xeachers' guidg-include:
a. strategies for teaching?

b. supplementary activities?

c. suggested time schedule?'

.d. testing program?

e. other?

_

4. _Are supplementary materials available? (e.g., tests, duplicating masters)

- --
4. Does the student book have any'special features? (e.g., enrichment activities)

X'

S. Would the material help students to improve:
a., problem solving strategies?

b. communication skills?

6. Are practical applications included?
v

7. Does the student text include'a sufficient number of exercises?

8. 61ther.comments:

, 5-33 1 C8
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CORE GENETRY

Title

Author

Publisher

Copyright Date

Cost

cb

4.9

cb

Ccmments

GEOMETRIC.FIGURES AND RELATIONSHIPS
o Angle relationships to solve problems.

Concepts relating to triangles

Pytliagorean theorem

Notion of "congruent figurl'

Notion of "perpendicularity" to solve
problems

Conditions that imply and are implied by
parallelism

Properties of quadrilaterals

' Notion of "similar figures"

Similarity problems

Area and perimeter formulas of polygonal
regions

Circumference and area formulas of a
circle

Volume formulas of common geometric
solids

TRANSFORMATIONS
Use of translations, rotations, reflec-
tions, expansions, and contractions to
demonstrate geometric concepts

Use of symmetry to demonstrate geometric
concepts
-ow

DEDUCTIVE SYSTEMS
Organization into a deductive systtm

5:34



CCRE GENEW
.

111 . Page 2

.6.

Offn CCNSIDERATICNS:

1

I. Is the material apprdpriate in terms of:

a. sequencing of topics?

b. reading level?

c. use 9f technical language?

2. Does the teachers' guide include:

a., strategies for teaching?

b. supplementary activities?

c. suggested time schedule?

d. testing program?

e. other?

3. Are supplementary materials available? (e.g., tests, duplicating masters)

4. Does the student bcok have any special features?, (eg., enrichment activities)

S. Would the material help students to improve:

a. problem solving strategies?

b. communication skills?

6. Axe practical applications included?

7. Does the student text include a sufficient number of exercises?

8. Other canments:
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STATISTICS

Publisher

Copyright Date

Cost L.) Conments

Descriptive and inferential statistiCs

Constrliction of frequency distributions
and other graphs

Camputation of percentiles and percentile
ranks

,CalculatiOns and comparisons of the mean,
the median, and the mode

Camputation of range, average deviation,
variance, andstandard deviation

Chlculation of linear coefficients and
drawing of scattergrams

Use of the.least squares regression
equation and line

4

OTHER CONSIDERATICNS'..

1. Is.the material appropriate in terms of:

a. sequencing of topics?

b. reading level?

c. use of technical language?

2. Does the teachers' guide indlude:

a. strategies for teaching?

b. supplementary-g6t1vities?

c. suggested time schedule?

4

5-36
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STATISTIGS
Page 2

d. testing program?

e. other?

3. Are supplementary materials available7 (e.g., tests, duplicating masters)

4. Does the student book have any special features? (e.g., enrichment activities)

S. Would the material help students to improve:

, a. problem solving strategies?

b. communication skills?

6. Are practical applications intluded?

7. gpes the student teXt.include a sufficient number of exerciges?

, 8. Cther comments:

5737,
172
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SELECTED AibEBRA TOPICS

Title
..1
4.0

o
..,

t..0

41c9

o
. .

i

u
.

.4

comments .

Author -
.

Publisher .
_

Copyright Date
,.

cost

CCUNTINC METHODS
Fundamental counting principle

4

Permutations

Applications, of permutation

Combinations

.

.

.

SEQUENCES
Investigation ofsequences (e.g., arith-
metic,Thinary, Fibonacci)

Infinite sequences

.

.

,

.

FUNCTIONS AND THEIR GRAPHS -

Nature of a function

Graphing and interpretation.of linear or
curved functions

.

.

WHEMATICALcURVES
Circle, ellipse, parabola, and hyperbola

Other curves (e.g., tine curve, spirals,
cycloid, logarithmic curve) ,

, ,

.

OTHER CCNSIDERATIONS:

1. Is the material appropriate ia terms of;

a. sequencing of topics?

b. reading level?

c. use of technical language?
C.



1

Page 2
ALGEBRA TCPIC5'

. -Does the teachers' guide include:

a. strategies for teaching?

b. supplementary activities?

c. suggested time schedule?
4

d. testing program?

e. other?

3. Axe supplementary materials available? (e.g tests, duplicating masters)

4. roes the student book have any special features? (e.g enrichment activities)

3. Would the material help students to improve:

a. problem solving strategies?

. communication skills?

6, Axe practical applications included?

7. Does the student text include a sufficient number of exercises?

8. Cther comments:

5-39,
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Algebra IA

Title

Author

Publisher

Copyright Date

Cost

t

REAL tows
Counting numbers, wholes., and integers

Operations with integers

Relationship between real numbers and

decimals

Number systems

Graphing sets of real numbers

Operations with rational numbers

Properties of ihe real numbers

LANGUAGE OF ALGEBRA
Nature and use of a variable

,
Power and use of algebraic symbols

i Relationship between the properties of
the real numbers and algebraic techniques

Evaluating algebraic expressions

POLYNCMIALS
Positive integral exponents

Operations with polynomials

Algebraic manipulation

er

LINEAR OPEN SENTENCES, IN ONE VARIABLE
Solving equations by trial- and error

Solution of equations of all type.s

Solving equations and inequalteies by

formal methods; graphing solutions

Solving forimilas

Solving problems by using
1-open sentences

5-40

I 40
o

LI
Cconents

r s

. t)



0 ALGEBRA IA
Page 2

4.0

;.8

Cannents

LINEAR OPEN SENTENCES IN TWCI VARIABLES

Rectangular coordinate system

Open sentence by trial and error

Graphs linear equations and inequalities

Finds equation from a graph .

System of linear equations

Systems to solve problems

.1Graphs system of'linear inequalities

UlHER CONSIDERATIONS?
1. Is the material appropriate in terms of:

a. sequencing of topics?
. b. reading .level?

c. use of technical language?

2. Does the teachers' guide include:
a. strategies for teaching?
b. supplementary activities?

c. suggested time schedule?.

d. testing program?
e. other?

3. Axe supplementary materials available? (e.g., tests, duplicating masters)

4. Does the student book have any special features? fe.g. enrichment activities)

5. Would the material help students to improve:
a. problem solving strategies?
b. communication skills?

6. Are practical applications included?

7. Does the student text include a sufficient number of exercises?

8. lather comments:



ALGEBRA IB

Title
A

Author:

POlisher

Copyright Date

Cost Comments

PRODUCTS-AND FACTORS-

* Distributive law to find the product of
binomials

Special products: Oa ±
(a +.b)(a - b)

Relationship between multiplication and
factorization

)2;

Facters-Tiolynomi 1

Factoring to solve quadratic equations

RNTIONAL EXPRESSIONS
Operations with rational expressions

Problems using fractional equations

RADICALS
Rational approximations of radicals

Radicals on the number line

Operations with radicals

OTHER CONSIDERATIONS:

1. Is the''material appropriate in terms of:

a. sequencing of topics?

b. reading level?

ie

c. use of technical language?

5-42
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ALGE8RA IB
Page 2

2. Does the teachers' guide include:

a. strategies for teaching?

b. supplementary activities?

c. suggested time schedule?

d.- testing program?

e. other?

3. Axe supplementary mtkials available? (e.g., tests, duplicating masters)

4. Does the student book have any special features? (e.g enrichment activities)

S. Would.the material help students to improve:

a. problem solving strategies?

b. communitation skills?

6. Are practical applications included?

7-0:740,

7. Does the student text include a sufficient number of exercises?
,

8. Other comments:



,

OW

Title .

Authof

Publisher

GECMETRY A

Copyright Date

Cost

a.)

Ccaments

DEDUCTIVE AND INDUCTIVE REASONING
6-Conjectures

a Nature of a theorem

Undefined terms and development of
definitions

Definitionl' . , 4

GEOMETRIC FIGURES AND RELATIONSHIPS
! Angle relationships to solve problems

! Concepts relaling to triangles

..iythagorean theorem

.

"SS,'SAS, ASA and HL triangle congru

A Notion: of "perpendic y to'solve
problems

C6nditionsthat'dmply\and are implied
1:Tpatallism \

Comparisgn of the propertiir of the
quadrilaterals

,

OMER CCNS1DERATIO4S:

1.. the material ppropriate in terms of:

a. sequencing of se.

. : reading level?

.

c. use of technical language?

-444.173

c:

'

1
5-44.



GECMETRY A
Page 2..

2. Does the teachers' guide include:

a. _strategies for teaching?

..b.. supplementary activities?

/ .

c. suggested time 1Che

; d. testing program?

e. other?

4

002_

.3. Ire supplementary niTterials available? (e.g., tests, duplieating masters)

4. Does the stuWen-ebook havt any special features? (e.g., thrichment activities)

5. Mbuld the material help students to improve:

a. problem solving strategies?

b. comunication skills?

6. Are practical applicitions included?
44.4

7

7. Does the student text include a sufficient number of ekercises?

8. Other commits: ;

0

4,01

1 4 1

'1



Title

Author

:-

Publisher -

Copyright Date

Cost `\

GEOMETRIC FIGURES.AND RELATIONSHIPS
Formal definition of "similar figures"

'
-46

SSS, AA, SAS to show triangle silhilarity

Aft
.

Simi17ity problems

Area and perimeter fotmulas of polygonal
egions

ncepts relating to circles

CfrcuMference and area formulas of a

circle

. Volume formulas of common geoMetric
solids

TRANSFORMATIONS
-6 Translations, rotations, reflections,

expansions, and contractions

',Combinations of transformations

Notion of "symmetry"

OTHER CONSIDERATION :

1. Is the'material ap ropriate i ems of:

a. .sequencin of topics?

0

. b. rea ing level?
AP

use oPtechilicgl Iangbage?

0

4

,a

..

5 - 46

4

1 c
h



a

GEOMETRY B
Page 2

.

2. Does ihe teachers' guide include:

a. strategies for teaching?

b. supplementary activities?

c, suggested time schedule?

d. testing program?

e. other?

F.

3.

4.

5.

Are

1

Does

1%Dt.d

supplementary materials available? (e.g., tests, duplicatiWmasterS),

ihe student book.have any special features? (e.g., enrichent activities

40

the material help students to improve:

,tn

problem golving strat

communication skills?

6./ Are practical appliAtions included?

ies?

4

/

7. NgRes the student text clude a sufficient number of execises?

141

8. Other comments:

'""



ALGEBRA IIA

.

Title 1

.,-,

All
o

4 c"

.4

0
0

.4)

.

.

.

-

Comments

,

.

.

.

Author

Publisher'
.

Copyright Date
.

4

Cost

REAL !UMBERS: ,

Definition of a real number

Writing a repeating decinial as the quo-
tient of two integers

Relationship between the set of reals
and its subsystems

(

..

.`

.

rf

EXPONENTS
Lalis qf exponents-(including rational

0
exponents) u

bperationswith ra04icals '

.

,

.

,

#° .
.. ,

FACTORING,
Techniques of factoring

Application of factoring t6Tational
expressions

.

.

.

...

/ .

RELATIONS AND FUNCTIONS,
*-Definitions of function and functional
notations

Graphing relationsand functionsr

Do.main and range of aIunctiont
.

Combination of functions
,

.- .

,

.

.

.

. .

.
.

,

CTHERCONSIDERATICNS:
r,

1. Is the material appropriate in terms of:

sequencN of topics?

-.b. reading 'level?

c. pse of technical lAguage?
5-48



A1GEBRA IIA,
Page 2

2. Mes the teachers' guide include:

a. strategies for teaching?

b. supplementary activities?

c. sugge ted time schedule,

illr)d. test' program?

e. other?

,
3,. Are ISO

11#

lementhry materials available? (e.g., tests, duplicating masters)

. Does the student book have any special features? (e.g., enrichment.activTes)

5. Would the material help students to improve:

a. problem solving strategies?

A

b. ,communication skills?

6. Are practical appliCations included?

7. Does the student text include a sufficient number of exercises?

* 8. Other commen

kfgP

5-49
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<0, ALGF.BAIIB

Title ,

Author
,

Publisher

Copyright Date.

Cost Camentg:
,=IIM

pouNomia FuNcrIoNs
Graphing, constant functioni

Graphing linear fUnctions

Solving linear equations and inequalfiies

Solving,systens of linear options;
graphing system of linear inequalities

Graphing quadratic functions.

, Solving iluadratic equations and inequa-
lities

Solve problems using quadratic equations

Graphing techniques

Solving polynomial equations of degree
mor than two

Graphing polynomial functions of degree
more than two

1 7

rho

wo

RATIONAL FUNCTIONS
Intercepts, symmetry, and asymptotes

Graphing rational functions

INVERSE FUNCTIONS
Notion of "inverse function"

Finding f-1(x) from f(x)

Graphing f-1 from the graph of a
junction f'

',Graphing exponential and logarithmic
\functions

Solving eXponential and logarithmic
, equations i - f. i

tsLogarithmic tables_

5-50



4111- ALGEBRA IIB
'Page 2

Cc, OTHER OCNSIDERATICNS:

1. Is the material appropriate in terms of:

a. sequencing of topics?

b. redding level?

c. use of technical language?

2. Does the teach;s' guide include:

a. strategies for teaChing?

b. supplementary activities?

c. suggested time schedule?

d. testing program?

e. other?

3. Are supplementary materials available7 (e.g., tests, duplicating masters)

4. Does the student book have any speical features? (e.g.', enrichment activitieS)

5 Would the material help students to improye:

a. problem solving strategies?

lb. communication skills?

6. Are,practical applications included?

7. Does the student text,include a 'sufficient number of exercises?

8. Other comments:

. 4

I S6



Tine

TRIGCNOMETRY

Author

.r

Publisher

Copyright Date

Cosi

TRIANGLE TRIGONOMETRY
Six trigonometric ratios

Trigonometric tables

Right triangle problems

Cosine rd sine laws

ANALYTIC TRIGONMETRY
Trigonometric functions

Comments

Radian measure foi angles

Trigonometric values for the multiples
of n/6 and Tr/4

o Graphing periodic and bounded func-
tions

Graphing trigonometric functions

o Graphing y = A.sin(Bx + C) and
y = A cos(Bx + C)

o Trigonometric identities

Addition and subtraction formu4.as,
double-angle formulas, half-angle
formulas

Formulas for the sums and, differences
of sines and cosineS

Product formulas

Trigonometric equations and inequali-
ties

Relation between'trigonometric func-'
tions and their inverses

Graphing the inverse trigondmetric
functions

Equations invotving.the inverse.trigo-
nometric functions

4



TIMM
Page

OTHER CONSIDERATIONS:

1. Is the material appropriate in tem of:

a. sequencing of topics?

b. reading level?

C. use of technical language?

2. Does the teachers' guide include:

a. strategies for teaching?

b. supplementary activities?

c. suggested time schedule?

d. testing program?

e. other?

3. Are supplementary materials available? (e.g., tests, duplicating masters)

4. Does the student book have any special features? e.g., enrichment activities)

S. Would the material hel ents to improve:

a, problem solving strategies?

b. communication skills?

6. Are practical applications included?

7. Does the student text include a sufficient number of exercises?

8. Other *comments:
5-53



ALGEBRA'III

Title

Author

Publisher

Copyright Date

Cost tomments

LINEAR PENTENCES
Equations and inequalities (one var-
iable)

Ab§olute value expressions

Graphing equations and inequalities
(two variables)

POLYNOMIALS AND FRACTIONAL EXPRESSIONS
Algebraic manipulation

Factoring and its applications

Graphing polynomial.equations

Open sentepces containing fractional
expressions

SEQUENCES AND SERIES
Notations and definitions

Recursiv6 definitions

Arithmetic and geometric sequences

Arithmetic and geometric series

Limits of infinite,geametric series

MATRICES AND DEIhRMINANTS
Matrix addition and multiplication

Dtterminants (include expansion by
minors)

Cramer's rule (3 x 3)-

5-54
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a

ALGEBRA III
Page 2

REAL AND MOLEX NUMBERS
Relationships between the set of complex
numbers-and the reals

Properties,of equality and order

Computations (include radicals, expo-
nents, complex nuMbers)

Equations with radicals

/4/
,R

1:1

Camments

OTHER CONSIDERATIONS:

1. Is the material appropriate in terms of:
-a. sequencing of topics?

di b.\ reading level?

s, c. use of technical language?

2. Does the teachers' guide include:
a. strategies for teaching?

b. supplementary activities?

c. suggested time schedule?

d. testing program?

e. other?

3. Are supplementary materials available? (e.g., tests, duplicating masters)

4. Does the student book have any special features? (e.g., enrichment'activities)
;

S. Would the material help students to improve:

a. problemlsolving strategies;

b. commbnication skills?

6. Are practical applications included?

7. Does the student text include a Sufficient number of exercises?

8. Other comments:

5-55



'ANALYSIS

Title

Author Or

Publisher

Copyright Date

Cost

FUNCTIONS (aleebraic,transcendeiltal?'

discontinuous)

Graphing

Domain and range

Inverse function

Trigonometry (properties, identities)

Trigonometry formulas

COmments

Ponvis AND LINES

Distance, midpoint formulas

Equations of lines

°
Ax

2
+Bxy + Cy + Dx + Ey + F = 0

Standard forms of equations of conics

Translation.and rotation

Graphing conics

Determining equations of conics

POLAR COORDINATES

Rectangularf---)polar conversions

Graphing polar equations

)

19.1
5-56
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ANALYSIS
Page 2

CTHER CCNSIDERATICNS:

1. Is the material appropriate in,terms of:

a. sequencing of topics?

b. reading level?

c. use of technical language?

2. Wei the teachers' guide include:

a. strategies for teaching?

b. sapplementary activities?

c. suggested time schedule?'

d, testing progr

e. other?

3. Axe supplementary materials available? (e.g., tests, duplicating masters)

. Does the student book have any special features'? (e.g., enrichment activities)

S. Would the material helli students to improve:

a. problem solving strategies?

b. communication skills?

6. Are practical applications included?

7: Does the student text Include a safticient number of exercises?

8: Other comment's:

' 192

A



title

ANALYTIC GEOAETRY

Author

Publisher

Copyright Date

-Cost
Cortments

RECTANGULAR'COORDINATES
,,Distan'Ce and midpoint formulas

Graphing equations and inequalities

Writing the equation or inequality of

a graph

Ax + By + C = 0
Slope of a line,

Graphing lines

Equations of lines

Graphing liggar inequalities'

Sytems.of linear equations

Formula for'distance from a point to

a line

.2
-

Ax + Bxy + Cy
2 + Dx +,Ey t F = 0

Standard fovis of equations of conics

Translation and rotation of axes

Completing the süare

Graphing the conic sections

Graphing
Ac2 cy2

Ey + F

(or )

AT

Determining equatiolls of conics

Relationship bqtween
Ax4 + + cy4 + Dx + Ey +.F = 0 and

the conics

\

POLkR COORDINATES
Polar coordinate system

Rectangular polar conversions

5-58
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ANALYTIC GEOMETRY
Page 2

OTHER CONSIDERATIONS:

I. Is the material appropriate in ten0

A

0

a. sequencing of topics?

b. reading level?

c. use of technical language?

2. Does the teachers' guide include:,

a. strategies for teaching?

b. supplementary activities?

c. suggested time schedule?

d. testing program?

other?

3. Are supplementary materials available? (e.g., tests, duplicating masters)

4. Does the student book have any speci al features? (e.g., enrichment'acfivities)

5. Would the material help students to iMprove:
pt

a. problem solving strategies?

b. communicalon skills?

6. Are prktical applications included?

7. Does the student text include a'sufficient number of exercises?

8. Other comatts:

1
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Title

Author

Publisher

Copyright Date

Cost

C'

Comments

uffiQuALITIEs AND ABsavrE yafts A
Inequalitiey(including these t,tith
absolute yalue)

1

Graphing functions'with absolute value

LIMITS
Definition of 141 .f(x)

X,-). a .4
Limit theorems

Continuity

Limits at irLfi9j4 and infinite limits

DIFFERENTIATION
Definition of d rivatiVO

Derivatives usin

.

Theorems on derivativo$

°'Chain rule

Differentiation of .4.1eqntary functions
,

Use of first and sedond deiivatives in
graphing

'

Differentiation in sting problems

INTEGRATION
Definite and indefinite 4.tegra1

Relaticiship between integration and
differ ntiation

Proper es.of the integral

Approxijiit ion of definite integTal

Integration of elementary funclions
\

Use of appppriate techniques of 4te-
gration

. %

/.



4

CALCULUS 0 et .

Page.2 r..,

.

o ,
o

,..,

Improper integrals

Integration in solving problems

COMments

OTHER CCNSIDER9CNS:

1. Is the material apprqriate interns of:

a. sequencing of topics?

--,_ b. reading level?

c. use of technical language?

*
2. Does the teachers' guide ipclude:

a. sa-ategies fbr teaching?

b. supplementary activities?

.c. suggested L/i.-me schedule?

d. testing program? t
_

4 i

1

e. other?

5 Are supplementary materials available? (e.g., tests,.duplicating masters)

t

4. Does the student book have any special features? e.g., enrichment activities)

S. Would the material.help students to improve:

a. problem so1virit strategies?

b. communication skills?

6. Are practical applications included?

0,4

7. DOdS the studenttext include a sufficient number of exerdises?.

8. Other comments:,

5-61 196



'HIGH SCHOOL .

SCHEDULE G
SUGGESTIONS FOR IMPLEMENTATION

/

The examples below provide suggestions for beginning the implementation
of the department's improvement plan. These suggestions do not covr all-the
possibilities nor are allosuggestions appropriate far every department.

.1. contact District Mathematics Coordinator regarding

deadlines for in-service requests

in-service needs identified in the depattment's iMprovement plan-

2. contact bistrici Mathematics Coordinator, regarding-

:

awlability of resotirce personnel (e.g., UH College of Education,
comMunity college, parent and community groups),

the nature and availabilAY of DiStrict and State resources

the services of the District MathematicsgResource A-acher

examination copiei of current textbook series, alternative mathe-:
matics programs,. and supflIementary materials

assistance in using or reviewing inatructional materials in the
District's Resource Center

3. contact textbook representatives and publishers through District Mathe)
matics,Coordinator regarding -

)

availability of teacher in-service training

examination copies of instructional materials,(e.g.; for remedial,
for eqrichment, fo4" incorporating procedures)

-

4. begin setang up'a teachei-,resourceroom or area

col4ct examination copies-of student texts and teacher refer-
%

ences

inventory other instuctional materials (e.g., games, calcu-
lators) that are available-in the departTent

,..subscribe to the Arithmetic Teacher and/or the Mathematics
'41Yiacher

4

S. scheddle mathematics department meetings related to the improvement

plan

schedule meetings for the first quarter
//0K.

thave a spec ic agenda for each meeting

(.

5-62
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s,

6. plan.for a quarterly newsletter highlighting accomplishments, curre5plf

tasks, and future goals relative to the department's improvement plan

7. determine criteria for evaluating intervention strategies identified

fbr improving the ratheniatics program

8. establish in-house n-service training.fbr particular.dontent areas

and/or teaching .stra gies

9. p1ar,1 for teachers to ob erve other teachers within the department

. 10. plan on visitations to other schools

11. contaa schools within comPlex (elementary feeder schools, interme-
.

, &ate feeder schools., high schools) for articUlation meetings

12. contict.otherrhigh.schools within the district to share information,

concerns, expertise, and so.on

J

v

-5-63
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Trends and Issues r,in Mathematics Education
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6, TRENDS AND ISSUES IN MATHEMATICS EDUCATION,

Introduction
. Al

Any issue in mathematics education is often thought of as two or

more philosophies, recommendations, experimental.projects,,curricula,

and so on, each seeking the same generai goal. Any trend seems to be an

agreement by factions with the differing viewpoints to work together for

the common goal. That common goal, although expressed in various ways,

is oftent"to improve mathematics education." Trenas, in an attempt to

move t oward that goal, have taken various forms in the last twenty years.

Some that are readily recognizable are:

Emphasis on struCture and unifying concepts

0 Use of mathematics laboratories

Preparing and implementing behavioral objectives ,

Changing.patterns of teacher'education-

Equity in school mathematics opportunities

Of late.twp issues somewhat related, Back-to-Basics and Coppetency-Based

. .
i

i

Education, have attTacted a great deal of attention. The first is evidenced)_

* the publicity in newspapers, on television, in professional magazines,
-,

,
6

and the publication Of textbooks witb titles containing the word "basic"

i:. ,

.
1

apd a coUnt of the huge number of cotputational exercises in the book i.-

, soOften given to.promote its worth. The competency-based education
, J 4

issue is a "hot",one.. Nationwide, as of April 1977, at least twenty-eightit

states have moved or are moving to competency-based education. Hawaii

is one of these. No resolution of either issue i8 in sight. Eap is

considered in more detail in the follpwing pages.

6-1 20)
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Major Trends and Issues

Many lists of trends and issues of varying lengtil have bdbn comPiled.

Ihefollowing classification is a composite of those,published and those
. .

under 'discussion by teadhers. This list like all other contains titles

CI;likat invollie more than one topic. There are important issues and trends

A

that have not been included, not because they do not affect mathematics

education, but because they inv6lVe the entire schools. Among these are,

disci4ine, involvement of teachers in policy decisions and budget.

1. Changes in Cofttent of MatheMatics Programs

There have not been major changes in the content of mathematics

programs in the last ten years when compared 6,the period-ten to

twenty years ago. The recent dhanges have been changes in,emphasis

and dhanges resulting in delay in introducing topics, symbolism,

and algorithms.

,/ Some specific dhanges in content are the following:

a. Formal work with sets is deemphasized. Sets remain

important but in early instruction, the words "group"

and "set" are used interdhangeably and the distinction
-%

is made in the upper grades as needed.

b. Bases other than ten are deemphasized or deleted.
I.

,c. Les-Sons on rational numbers (as'equivalence clasSes) are

, delayed.

d: Symbolism such as ti , (1. , 6 , AB, V and So'on is delayed

until really needed.

e. Algorithms Such as those for division of fractions and

long division with large divisors are delayed until grade

seven or eight:

6-2
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A

f. In algebra and geometry an appeak is made,forntuition

as well as for formal proof.

g. Instruction in the metric systtm of measurement at well as
. 4

the cuttomary sysiem is proVided. .

It should be recognized that changes in content do not reject impgrtan't

goals of the "new mathematics'% The goal of understanding procedures

so often emphasized in the sixties remains a top priority. However,

r
the changes are generally accepted by most mathematics teachers as

being in the ight direction.

4

There is one issue related to content that is beirig discussed

and may attract more attention soon. Sometimes this has bQen referred

to as the "content crunch" which describes the fact that during the

sixties new topics were introddced, "traditional" topics wtre intro-
,

duced at lower grade levels and the nuMbet of.pages in books was
.

increased, This-remains in effect today n the'one hand, the need

for more content in this technological'age is recognized; bbt at the

same time major inCreases in fontent at any,grade causes more diifk-

culties for more pupils..
V

A

2. Changes it TeaChing Strategy

TherevolutionofOesixtiesvascontent oriented--the introduction

of new content, the teaching of topics at lower gra& -levels-, and so

on and except.for isoYated instances there-were no.dramatic changes

in teaching strategies.f Many educators have said, "The New Math was

taught in the same' old way." Drill in "old math" was replape4 by

drill in "new math:"

In the seventies some xesearch on effective instructional strategies

was conducted.' In.Hawaii helping teachers to use the:language, experience
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)nd thinking (LET) of the learner in.effective instrudtion has been

'a concern.

Current national trends in Xeaching sVategies are as follows:

YI

a. Reduction in formalism

"The e-discarding of extremes in deail, in s

and in precise-definitions is evident by examination of_

recently published books. The trend has been expressed Iri

many ways:' Two of these-are:

Pupils can grasp many complex ideas long before

they.can underiiand the word statement and symbolism

. describing it. (Think aboutcommutativfty for -

-'addition.) .

Informality and intuition are better teaching strategies

than formal structures.

On the el

were urged to

*possible but

- we hope pupils

cannot remove-

algebra.precis

half a page of

was in'vogue

of integers as

ementary school level ten years ago, teachers

minus'five is Aethelp pupils learn that

cannot be named with a wkole number..:' Now

working with physical materials find ihey

five'objects from a given.set of three. In
->

n bf rules for addIng integers coVering

ifficult.reading with complex symbolism

decade ago. Now we'tend to,emphasize addition

counting on and securing answers-intuitively,

with formal rules delaylpd until more experience with, abso,

4

valUe and inequlities is accumulated.

b. Inbreased emphasis on concepts .

Presently, attention is being focused.on experiences

6-4
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whieh help studentS continubusly refine the meaning of

mathematical'ideas. For example, students' introdustion

to 4i is thropgh measuring diameters and circumferences

.
of circles and comparing by division; later they .find

various approximations.to ir ; still later they find many

4

'te4

applications and one day learn it cannot be'expressed as a

r -

fraction.

We may not have a theory that describes exactly how

concepts are learned but we do know that they are developed

and are refined over a long period of time through a

sequence of experiences. Further, we know their extreme

impbrtance in learning computational procedures..and

,learning to solve problems.

Theimportance of concepts istidentified at various

places In e Mathematics Program Guide: on page 27 in

the "ScopeWg Sequence Chart"; on -156,where e`

"Learnef Pbjlaives and Related Comm As" contain explicit

and imPlic reference to concepts.

.c. The place of drill
4,

.Drill is important today. The issues are: is

the purpose of drill, how can it be meaningful and efficr

and how 4t.s. it relate to other instructional activities.
4.4

Today the'teacher must search for a variety of drill exercises

and for some wgSr oT determining the amount Of drilltnecessary

.for various students, find a plan of'spaced practice for

inginteriance of-skills, make decisions on exactly what content

ig to ,be learned tlig a skill by drill, and determine what is
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the proper balance between drill and other kinds of learning

within his/her classl

d. Emphasis on app4tations and problem solving

The'emphasis on releirantiapplicatiokls and problem solving

is to some extent both a trend and an issue: The importahce

of applications is definitely recognized and the ability to

solve problems) regarded by most mathematics educators

as an ultimate goal of the curriculum. However, for too many

teachers, applications mean word problenis in textbooks, where

the -major task of the pupil is to translate the technical

jargon into simpler language and then into suitable symbolic

form.

In. its-list of-recommendations for school mathematics of

the 1980's,(fhe National Council of Teachers of Mathematics

recommended thqt problem solving be the focus of school

mathematitS. It stated that the mathematics curriculum should

be organized around problem solving and that mathematics

programs should involve students.in problem solving by

repreSenting applications at'all grade levels.

The NACOME report states, "Applications include all'of the

practical uses of mathematics needed by everyone for daily

life.today and in the future, a need...poorly fulfilled by

present...programs. But applications in school mathematics

cannot be limited to this important dimension. They must

include all problezs susceptible to mathematical analysis..."

,1
S4 despite the valid need for more applicationst; there

seems to be a,lack of them. In,addition,there are many



q uestions and problems concerning applications:

Mlich concepts or skills are,taught most effectively

through specific real life models?'

Are applications best used.to introduce or to illustrate

mathematical ideas?

Does the uSe of ,applications improve interests and

attitudes of studentS?

Where can the teacher find help in securing these

applications?

Are applications .best taught through an interdisciplinary

approach?

The importance of problem solving is highlighted in the

Mathematics Program Guide for the State of Hawaii on the

following pages: page 13, as one.of four broad goals for

the mathematics program; pages 16-17, where experiences to

promote problem solving abilities,are listed; pages 26-27,

where problet solving is found in the program for every

grade K-12.

.e: The place of disdovery

This is an isSue with opponents arguing that, as a

method, discovery takes too long with uncertain results and

proponents citing the thrill of discovery and as a consequence

improved attitudes and interest of students. The method,

illustrated by the lessons of Max Beberman, Robert Davis,

David Page, and others, is a thing of beauty and effectiveness

.when used for apPropriate topics by the competent teacher

twho s well prepared and who believes in the strategy.of
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- discovery. But it is a fiasco when UNd on an inappropriate

topic or when attempted by a good teacher with-no faith

in its worth.

Certainly discovery is not to be used every day nor

for every topic. It is only one instructional strategy

that the teacher should know and use with judgment. No .

one can prescribe which*topics lend themselvet to the

discovery approach. Further, we do not even know if it.

is most effective for students of certain ability or-maturity

levels. In addition,-the literature is filled with variations'

of-discovery such as guided discovery; inductive discovery,

deductive discovery, and so on. The teacher should be

knowledgeable abbut discovery and prepared to make judgments

and adaptationS-on its use.

It seems that the best advice to teachers is first

examihe the objectives carefully. If the teacher understands'

discovery then he/she should decide if discovery may be the

instructional strategy to accomplish.that objectiye.

The method of discovery is neither recommended nor

rejected as a teaching strategy. However, many learner

objectives and related Comments in the Mhthematics Program

Guide use words such as investigate, explore, experiment,

organize, interpret, devise, guess, and so on. When

students engage in such activities under needed.guidance

from the teacher, discovery of ideas is one possible optcome.

f. The place of mathematics laboratories and the use.of physical

materials



'-

There is great published enthusiasm for mathematics
*-

laboratories andsthe use of manipulatives, K,12. It is

emphasized here that the interaction of students.with materials

form the basis of 1eaining, students learn by doing.

Yet, except for the primary grades., extensive use of concrete

representations of math&matical ideas has'never been popular.

Seemingly, vora and more, purdhased materials are being stolid

in teadhers closets. One reatons seems to bethe discipline

problems created wittR10-laboratory lissons. Another seems to

be the planning ingblved in usinelhe materials.

ReseardhtgvAdence tends to sunport'patterns of instruction

4

that contain caretuly lanned'experiences with'physical materials.

A very serious mistake with mathematical laboratories or

physical materials is. to expect serendiPity toteplace planning.
. ,

More,planning is required. Cantentions that learning outcomes

in such program.i are fragmented and difficult,to,assess or

even based on faith are probably due to the lack of carefully v

planned experience. N.1

,k A case can be made for experiences with materials and

pictures at all grades. From a beginning dancept, "What is

two" to one encountered by only a few students at grade 12,

"What is meant by a derivative," extremelY effective lvssons

involviV physical.or pictorial experiences can be identified.

There are, then, advantages and disadvantages to the

use Af physical materials. It would be futile to try to decide

in gelieral which list is stronger. Decision "to^ilae" Or "not

,

to ute" should be made at the classroom level with decision

.based an'a number of criteria ranging from the equipment,of

a
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the classroom, while consideringithe objective of the

lesson, tb the ability of the stutnt. For this reason,
,

the Mathematics Program Guide, while xecommending strongly

the need for students to represent idegs physically, cloes .

not provide a fist of objectives best learned in a

laboratory situation.

3. Hand-held calculators in the classroom

Answers of "Yes" and "No" both remain strong in answer

to the question of "Should hand-held calculators'be used

: in the classroom?" .Arguments, written and oral, come not

only from school,perSonnel at all levels of instrucion

but algo from parents, manufacturers, professional...drgani-
,

zations, and so on. The general consenSus seems.to be

the hand-held calculittincoarinot be ignored. Yet nearly

every knowledgeable person in this field believes reseatch

is needed to further explore its use.

A National Council of Teachers of Mathematics position

statement (September l97q) still summarizes the-present staius

of the issue:

The National Council of.Teachers of Math-

.ematics encourages the use of calculators idtlie

classroom as instructional aids and,computational

tools. Calculators give mathematics educators new

opportunities to help their students learn mathema-

tics and solve contemporary problems. The use of

calCulators, however, will not replace the neces-

sity fbr learning computational skills,.



,

As instructional aids; calculators can

support the developmehtand discovery of math-

ematical concepts. As computational tools,

they reduce the time needed to solve' problems,

tLereby allowing the considerations of a wider

variety of applications. 'Fuxthermore the use

of calculators requires students' to focus on

the analysis of problemS and the selection of

appropriate operdtions. The ef4ective.use of

calculators can improve Student attitudes to--

wards, and increase interest in mathematics. .

Other electronic devices, programmed to'

-., generate questions and actiVities, that pro-
.

vide immediate feedback to students, are not

,to be confused with calculators or computers.

These devices can berused t6 reinforce coMp-

/ ut4ional skills`ifliough drill.

Turthermore, the National,Council of Teathers of

Mathematics recommended:that school mathematics prograffis 4
.

the 1980's take full advantage of the power'of the calculatigrs

at all grade levels.
S.

7
4. Classloom organization

'The many different classroom organizations proposed

have one goal although evressed with different words. The

curriculum must be planned so:

0- It is adapted for the individual student.

.Each student progresSei to the limit of his/her :

potential.

The variety of organizations include individualizartion,

r ,

imall groups, a single group, team teaching; and so on,

r



4.

, with numerous variations of each. For each of these

,plans there is a range.of packaged materials (further -

,

subdivided for.slow learners, fast learners, and so on)

to teacher-made schemes which in some cases are daily

ditto master worksheets.

There are obviously advantages and limitations for

eachIplan. The advantages identified by satisfied user&

of any plan include the following:

It facilitates class management.

4 It promotes activt involvement of the learner.

It promotes interactionamong pupils and among

) teacher and pupils.

It is intereSting that the same advantages are'stressed

, by programs whose plans setm to conflict.

Limitations of many plans seem t cenXer on the

complexity of the bookkeeping requi rtd, the 4st_for equip-.

,

ment and the fact that teachers are not prepared for the

intricacies of the plan. Of course for most-plams there

are always statements that materials to support the plan

are inadequate and the cost is too great. Claims, of a

panacea fof any plarl are,exaggerations.

The type of classroom organization is ordinarily not

,mandated at the state or district'level. Such is the case

in Hawaii where nearly every teacher has a humiber of options

from which. to choose. Teachers should adapt organizational

sfrategies after careful evaluation of the advantages and

disadvantages, considering what will work best for the

- particular teaching situation.
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Back-to-BaSics

The "Back-to-Basics" movement has a long history

and qui be identified by many different titles. Over.this.

period different groups have)PPlted leadership with

varying philosophie§ and ing impact on education.

-The latest emphasis oft back-to-basics has been supported

by parents and legislatorS*who believe the schools, while

spending more money, have not accomplished their purpose.

They cite illiterate high school graduaies, inflated '

grading policies, courses with no basil in any discipline,

and declinipg standardized test scores as evidence.

The national assessment results for.the 1971-78 mathe-

. .

matics.assessment indicate continu strength in computatifnal

skills with whole numbers and decline in prObleM-solving -\
-

skills.

,

This refjects narrowing of the mathematics curriculUM
I

5
*

in response to public suyport of back:to-basics--a narrdwring
S.

that is.an overreactiOn.
N

following:

'This narrowing is evidenced by the

ftt
1,t4

TexXbook publiShCts advertise "basics" in books

,that have imich more computational material and

less conceptual and probltm material.

Teachers, in general, are providing more drill.

Programs, advertised as "individualiied" in which
,

pupils so often practice only computation, are

popular.

Proficiency testing is.increasing.

The Mathematics Program Guide does not refer to "Back-lb- .--

Basics" explicitly. It recognizes the importance of, basic

6-13
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skills-with the first reference on page 2 and continues

through learner objettives at ail grades. The Department

of Education's Foundation Program Objective I is concerned

with basic skills;'and the Performance &pectations for,

( grades K-3,.six, eight,'ten, and twelve (Mathematics'Program

Guide, pages 30-31) summarize the basic skills. -

, The N&tional Councifof'Supervisors of Mathematics

position paper on basic skills was;an=explicit attempt to

focus the positive direction of back-to-basics for mathe-

matics programs. (See Appendix 13 of_the Mathematics Program

. Guide.)

The,National Cbuncil of Teachers of Mathematics has

recommended that "basic skills in mathematics be' defined to

encoMpass more than compatational facility" in its list of

, recommendations for school.Maihematics of the 1980's.

.Umpetency-based education and minimgm competency

This is-One of the "hottest" issues, not only in Hawaii,

but also nationally'. -It is closely related to Back-to-Basics,

and evaluation whidh determines effectiveness of programs

= as well as competence of students.

- Competency-based, programs came into focus in the recent

past as educators. wrote long lists of behavioral Objectives.

These were the basics for experiences in the classroom and

,

then tests were produced to evaluate accomplishment of the

objectives. Regardless of criticisms that the objectives
,

were of lower order mental abllities, such as skills in

operations, and odtitted the higher orderabilitia, such.as

reasoning, there have been great gains for many segments
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of the teaching profession. Any time teachers think

carefully and recOrd the goals of their instriEtion, they

are better prepared to provide an effective program.

The debate over minimum competency remains in the

shouting stage with emotions taking the place of logic

becase evidence is_meager to.support either side of the

/issue. Some school districts or states which have adopted

miniMum competency report greater achievement, more interest

and better attendance by pupils. Other districts and eyen

states have postponed implementation ofrminimmt competency

procedures even after adopting and funding them.

There is no'resolution in-sight for.thiS issue

questions requiring thought and research have been raised.

Among them are:

What are the minimum competencies in mathematics?

How are they different for various individualsi

How high are they set?
4,

Will establishing them cause a lowering of standards?

Hawaii is moving to competency-based education. The

Hawaii State Department of Education has developed performance

expectations in twenty-one areas, including mathematics, for

grades three, six, eight, ten/and twelve. ithas al&)

identified fifteen eiSential cd9petencies for high school .

graduation. Mathematics.teachers.must thoroughly understand

the performance expectations in planning programs apd instruction.

7. Communication of Mathematical 'Ideas.

That"word problems are difficultqhas.been common knowledge

for years. ,It is especiallk true in Hawaii with scores of

.4IP 4
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v pupils approiching -the national average in computation

on nbrped tests and scores on word problems definitely

below the Aational average. This statistic describes the

situation not only.for the present but also for the past
.1

number of years.

If we were to ask ourselves Or fellow teacher,"What

have I (or you) done to improve pupils' ability to solve

word problems?", a truthful answer would be."not muchn.

If we pooled our'ideas ue would probably have fewer

strategies than needed to do.an effective job. This is a

field*that needs much study and research.

In developing skills for writing, reporting, or

li§tening to mathematical ideas ue have also done less

than needed for literacy. For example, some questions.on

the recent National Assessment of Educational Progress tests

were read to examinees. Listening and interpreting skills

t uere reported as less than adequate.

As teachers our first task is to convince ourselves of

the importance of these communication skills. Then we must

incorporate the necessary objectives into the curriculum

with the needed experiences to accomplish those objectives.

The needed experiences included pupils reading and reporting

in their own words, describing orally or in writing the

meaning of a symbol or expressiOn, drawing a picture of
1

a numerical situation, rewording% definitions or Procedures,

using systematiá vocabulary, and so qp.

The importance'of communication of mathematical ideas

is recognized in the Nhthematics Program Guide in the
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A

following places: on 'page 2 as one 9f the emphases of

the guide; on page 30 where "Develop basic skills for

learning and effectIve. communication With others" is

Foundation Program Objective I; on pages 39-156 where many

Learner Objectives and Comments are.directly related to

communication skills. .

8. Evaluation

The entire process of evaluation itoften overwhelming

for feaChers. They find a variety of tests: achievement,
f

diagnostic, inventory, attitude, and so on. They are told

that evaluation in their classroom goes beyond paper and

pencil tests, to include information from interviews,

observations; rating scales, and so an. They are expected

to know norm-referenced and criterion-referenced tests along

with varieties of each. Then, with tesf results come the

technicalities of item analysis, deviations, correlations,

and so on. At some level of the school's administration,

the technical aspects of evaluation are extremely important.

Teachers are concerned with tests that will determine progress

of students toward pre-determined gqals.

One aspect of evaluation that is so often ignored at

the ,classroom level is the establishing of objectives for

a course, a chapter, or a lesson. Mhny times in preparing

a test We look in a book and pick out exercises like those

studied with little thought to "Dothese really test the

objectives?" This is one area that teachers can improve

their evaluation techniques.
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At the same time there are many practical questiofts:

for.which teachers need answers:

How can I use the.results of the administration's

I.

evaluation program to imilrove -my program? Irwt

What (if any) are alternatives to paper and pencil

tests?
.

What are somd'suggestions for writing test questions?

How can I evaluate higher Order mental skills or 6

even problem solving strategies?

One evaluation so seldom made is of the mathematics

program for a grade or sdhool. This can be carried oet as

a self-study by the department (secondary), a group ok
X

teachers (algebra or fourth grade), or even a single*teacher.

Seardhing questions concerning objectives, experienges of

pupils, worth of texts, physical equipment in the classroom,

and so on lead.to a better understanding of any!'

Even a comparison of the present program to4Of

Mathematics Program Guide provides data for needed rovei*,
4

if any.

9. Equity in school mathematics opportunities

/9
Truly equal opportunity to achieve in school mathematics

0

for various groups of students has been lacking. This lack

has become an issue of national concern. Groups such as

girls, and culturally different or exceptional students have

been the topics of debate. The passage of Public Law 94-142

in 1975 reflects a major commitment by this country to

educate all handicapped children. MainstreaMing, that is,

, providing the most appropriate education for each child in
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.the leatlarestrictive setting has become a challenge to

ee 9 ,

the mathelatics classroom feacher. Other .exceptional
-,- .

e .

students,. namely the talented Ind gifted, are receiving
.

increase& attiftion.*
. In its recommendatiots for school mathematics of the

198G's the National Council of Teachers of Mathematics

has,: commended th4 "a fexib1e curriculum withagreater

range of optio0 be designed to accommodate the diverse needs

-

of the student population." In its newly designed secondary
N.?

mathematics preihm in the Mathematics-Program Guides Hawaii

has made provisions for increased educational opportunitie-
-.,

in mathematics.

The low rate of participation of girlg in the study

of mathematics has become a concern not only to the tradi:

tional feminists who have raised many questions about sex

ste'otyping but also to members of the traaitional education

SAgiunity suCh as the National Institute of Education, Office

of. Education and various.sehools and professional associations/

across the nation. The National Council of Teadhers of

Mathematics has also adopted a position statement stressing

the need for equality of opportunity for girls and young

women in mathematics study. The loW rate of participation,in

the study of mathematics in high sdhool has closed many'

doors in both employment and continuing academic.progress.

In.1968 and in 1974 agress established the right of

every non-English-speaking child to.a bilingual program of

education. The implications of such a program in mathematics
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are enormous.

. For the handicapped student, the individual teacher

chooses the program which fits the'student's 'specific

skill needs. If the student's skill needs.are in mathematiCs,

then the teacher can request an evaluation of the student

for special education services. When a student in special

education ismady to be Mainstreamedlin a regular class

for mathematics, the special education teacher usually

attempts to place the Student in the same text as is being

utilized in the regular class to which he/she will be

mainstreamed. This method is utilized to ensure consistency

and success in ;the regular classroom.

Opportunities available in mathematics for the academically

gifted and talented student include 1) enrichment activities

at the elementary and intermediate levels;,21 mathematics

contests; 3) Advanced-Pla ent (AP) courses; and 4) early

enrollment at the University a. Hawaii and community colleges.

Enrichment activities generally involve, more in-depth study

of mathematics concepts, ProbleM-solving, other topics in mathe-

matics that may not normally be covtred in a regular program during
.

the school year. Mathematics contests, sponsored by.the Hawaii'

Council of Teachers of MathematiCs (HCTM), are held each

year throughout the state. By the competitive nature of

these contests, they-are limited to the most capable students.

Advanced Placement courses in calculus are offered at Various

schools. Although some of the students who take the'AP

course are.not necessarily academically gifted, they are

219
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usually the brightest mathematics students at those schools..

Lastly, early enrollment at the University of Hawaii, or the

community colleges is available for students who wish to

enroll in advanced level courses.

Developing mathematical programs-tO meet the variety

of interests, abilities, and goals of exceptional students

places a special responsibility on mathematics educators.

'In An Agenda for Action: Recommendations for School Mathematics

of the 1980s 'the National Council of Teachers of Mathematics

makes the following statementl:

Recognizing diversified individual interests
and needs entails devising programs that are
tailored for particular categories of students.
Differentiated curricula must incorporate the special
needs in mathematics of students yith handicaps,
including physical or learning difficulties. These

programs will need to move away from the idea that
everyone.must learn the same skills...

In many current programs, the student who'does
.poorly in the algol-ithmic skills finds progress
in all aspects of mathematical development haltedt
sinee remediation is designed_to concentrate solely
on this deficiency. Remedial programs should

identify other areas of matheMatical ability--
for example, spatially related skills---and concentrate
attention also on the students' strengths, not solely

on their 'deficits.

The student most'neglecied, in terms of realizing

'full potential, is the gifted student of mathematics.

iational Council for Teachers of Mathematics. An Agenda for Action:

Recommendations for School Mathematics of the 1980s. Reston, VA: the

Council, 1980.



7. PROBLEM SOLVING

Problem solving is a critical goal of the mathematics curriculum.

.The development of problem-solving skills is one of the eight Foundation

Program Objectives adopted by the Departmentof Edutation. As such,

problem solving must be considered ohe of the basic skills that each

student must develop.

Mathematical problem solving is often thought ofs synonymous with

sOlving verbal textbook problems. However, solving story problems is but

a small part of the skills that a student needs to develop in the

problem-solving process.

Mathematical problem solving, in a broader context, refers to f.

an appropriate response to a new situationOr to a question which does not

have an obvious answer; that is, getting the answer involves more than

an act of simple memory or the application of a familiar algorithh. The

problem solver must analyze the situation and determine the best strategy

Among a Choice of many.

Often,,getting the correct answer to word prOblems in textbooks

is a mere exercise involving the application of a previously learned

algorithm. Instructional practices that overemphasize algorithms and'

exercises do not encourage students to analyze and think through "story

problems," nor do they build a foundation for developing skills with

which to approach unfamiliar problems.

Problem-solving skills cannot be developed through occasional

expopre to problems, but need. to.be a part of'the daily classroom'

experience. The teacher plays a key role in directing and guiding the

development of problem-solving skills, and in establishing a climate

for proMoiing'problem-solving behavior. A problem-solving approach

to mathematics instruCtion fosters student involvement in the learning

.
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process through,quetioning and cueing, providing the time to think

through and analyze the situation, and emphasizing the process or

strategies involved, rather than getting the "correct" answer. Students

should be encouraged to question, explore and suggest alternatives in
,

a problem situation.

Problem solving involves a number Of interrelated skills and

processes and cannot be taughtthrough recipes and formulas. Instruction

will need to provide opportunities for students to engage in problem

solving to develop their problem-solving abilities. Instructional

emphases of a problem-solving approach in mathematics are discussed below:

.1 Problem-Solving-Heuristics

While problem,solving :cannot be reduced to a formula or an

algorithm, there are a variety of strategies that can be_taught

to improve students' problem-solving skills. These strategies

do not guarantee successful problem solving but serve as a guide

or rule of thumb.



Most of the materials on problem solving.follow the four stages

of the problem-solving process identified by George Polya. The

table below reflects these four stages and describes behavior of students.

PROBLIN-SOLVING STAGES

Understanding the Problem

Asks questions to clarify problem
States problem in own words'
Determines relevant facts in the problem
Terceives implied relationships

Devising a Plan

Summarizes data by making a table, graph or diagram
Analyzes information (e.g. looks for patterns, works
problem backwards, makes predictions and verifies,
decomposes problem into parts)
Recalls related problems previously solved
Estimates solution

Carrying Out the Plan

Usesa table or diagram tmarrive at solution
Applies a formula v

Performs computation required for solution
Decides on where to begin
Switches strategy when it is no longer applidable

-1.1toking Back

Describes strategy used in solving the problem
Verifies that solution satisfies conditions of the

problem
Looks for alternative ways to solve the problem

Creates applications or related story problems

7-3
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-The role of the teacher is to facilitate this process by modeling

these behaviors, and questioning or cueing students during their
1

6 probilk-so1ving experiences. The emphasis of problem-solving

instruction should be on the process or strategies and not on

getting the "correct" answer. Specific instructional behaviors may

include:

asking leading questions instead of giving answers.
rewarding a good question, a different approach or
gri alternative procedure, even if it does not lead
to the "ansWer".
providing enough time for students to think about the
problem (if the "answer" is obvious, then'there was
no problem).

2. Communication Skills

Discussion is an important aspect ofiproblem solving. Students

should be provided many'opportunities for develoPing language and

communication skills in the problemLsolving process. These include:

a. asking questions for clarification

b. describing strategies used to solve a problem -

c. listening to alternative ways of solving a problem

d. discussing the relative merits of alternative.methods

e. sharing insights in a problem situation

f. writing extensions or related problems

The teacher-student and student-student interactions provide

diagnostic information which can be used to determine appropriate

instructional emphases. Language is critical in the process of

connecting abstract symbols and concepts to referents in the student's

experience, and in describing patterns and relationships the stUdent

perceives. These.language eyperiences prpvide insights into student

thinking.

3. Applications to Student Environment

The National Council of Supervisors of Mathematics has identified

applying mathematics to everyday situations as one of the ten basic

7:4 2 1



skill areas. These include providinestudents with experiences in

applying mathematics to all practical uses in daily life, in social

and natural gciences, and in consumer and areer related areas.

Opportunities for students to relate mathematical skills and

concepts tO the real world promOte the developnent of functional

competence. ,For instance, students need to learn-both how to compute,

and when to compute. Theiesults of a national assesment show that

'... skills are not.mastered at the time when greatest emphasci is .

given in the curriculum but'a a later date after practice and

application."*

These results suggest that the instrbctional practice of teaching

for mastery of skills before introducing applications may be depriving

some students'of the very experiences that would lead to masteiy of

these skills.

Use.qf Manipulatives and Representations

Mathematics concept development should proceed from the manipulative
-

or concrete level to the representational or pictoral toti the abstract

or symbolic. Exploratory activities with manipulatives provide

students with the experiences necessaryfordeveloping concepts, and

acquiring vocabulary and appropriate language to describe the objects

2
they are manipulating.

The transition from the manipulative.to the representational level

varies with, each student: Language plays a critical role in connecting
, .

these leVels. As the level of abstraction increases from manipulating

.objects to manipulating pictures and symbols,'41anguage serves as the

bridge that connects the symbols to their referents in the real world

and prOvides tbe context for meaningful learning.
6

*Carpenter, et. al. R suits from the.Second
Mathematics Assessment of the

National Assessment of Educational Programs. Reston, Virginia: National' .

Cpuncil of Teachers of Mathematid5, 1981, p. 13.

ir
a
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5. Independent Investigations

Every problem may be exteffled or modified to create a new, related

problem. Given variations could result from changing the given

context, numbers, or conditions., Initially these changes and

extensions may be suggested by the teacher, but eventually students

should be encouraged to inveistigate extensions or variations on

their own. .For example:

Given the following problem:

There were 8 people at a meeting. Every person shook
hands with each other person exactly once. How many

handshakes were there?

Possible variations and extensions include:

a. changing the number of people to 12

b. changing the given to 28 handshakes and asking how
many people were at the meeting.

c. generalizing to any number, (n) of people

6. Computational Skills

One of the ten basic skill areas of matilematics identified by the-

National Council of Supervisors of Mathematics is appropriate'

computational skills. While the availability of calculators

minimizes the need for long and complicated computations, knowledge

i.of single-digit number facts, mental.arithmetic and estimation

skills are still essential.

The Deiartment of Education has identified fifteen essential

competencies considered to be the minimum required for becoming

proauctive and contributing members of society.. One of these

is related to computation.1 s

A

1Department of Education, State of Hawaii, Office of Instructional Servides.

Student Performance Expectations of the Foundation Progrfm. August, 1978,'

p. 107.

21)(1....,
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Use computational skills in situations coimmon to

everyday life. These include adding, subtracting,

multiplying, and dividing whole,p)mbers, adding
,and subtracting dollars and cents., and computing'

,discount and simple, interest,

The'statekent of this essential competency focuses on using com-

Putational skills. Research in miathematics education has found

that computational skills learned in isolation at a rote, mech-

anical leviel Contribute little to the ability to.use mathematics

in everyday life.

Instructional strategies for developing and maintaining computational

skills must be meaningful to the learner. These strategies in-

cludeusing manipulatives for concept development and applying

to the student's daily.experiences that were disCussed

above.

The instructional emphaseS discussed atiove are.interrelated and over-

lap with each other. Each supports the development of the ability to reason

and think through unfamiliar situations. Problem-solving skills*e not

learned in a short unit; rather, the learning of-problem solving skills is

a continuing process of development and refinement.

Teaching problem solving is more than a collection of instructional.

techniques. It is an attitutde and an approach to teaching in an environ-

ment that fosters thinking about problems, and encourages and values,

alternatives and creative inS-ights.



Annotated Bibliography

,

Department of Education, State of Hawaii, Office of Instructional Services.

Problem Solving. 1980. ?t

A resource guide to provide teachers with guidelines and materials in
order to structure a course that would teach students mathematical
content'while learning problem-solving techniques. The thurse is an

Option X, level'B course in the restructured; grades 942, Mathematics
program.

Krulik, S. and Rudnick, J.A. Problev-Solvirig: A Handbook for Teachers.

Boston:, Allyn and Bacoh, Inc., 1980.
Includes an introduction to problem solving with a workable set of
heuristics and the pedagogy of problem solving with discussions,
problems, and activities for all grade levels.

Krulik, S. and Reys, R. (eds.). Problem Solving in School Mathematics: 1980

Yearbook. Reston, Virginia: National Council of Teachers of Mathema-

tics,,1980. .
.

,

Contains something to help every teacher of mathematics teach problem

solving. Ideas at all levels Of instruction are included. Here are

problem, examples, and illustrations. -

National Council of Teachers of Mathematics. An Agenda for Action: Recom-

mendations for School Mathematics of the 1980's. Reston, VirgiAia: NOM,

1980. .
' .

The National Council of Teachers of Mathematics' eight retommendations

for school mathematiás of the 1980's are made. .It recommends that

problem solving be the focus of school mathematics. Throughout the

document the relationship of problem solving to the other recommendations

is discussed.

National Council of Teacher's of Mathematacs. Arithmetic Teacher. November

1977.
This entire issue is devoted to summaries, discussion, and ideas of

prohlem solving.

National Council of teachers of Mathematics. Arithmetic Teacher. February

1982.
The issue focuses on "Teaching Problem Solving." Articles span .

primary to junior high school leiels and contain ideas and suggestions

for engaging students in problem-solving experiences.

Polya, G. How to Solve,It. Princeton, New Jersey::Princetbn University

Press, 1957. .

1

,A class.c and-a must for mathematics teadhers. The stages and betaviors

oE prob em solving as discussed in the Mathematics Program Guide are
.

discuss d further here.
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8. READING IN MATHEMATICS

The right to read includes the,right to read mathematics. Acco

to the State Reading Improvement.Framewoikl, the content area ofmathematics

should include strategies for reading mathematics. .To west teacheri in

carrying out their responsibility to teach reading in mathematics, the

Department of Education has ma& available several documents. These are:

Lan .e Arts Strate ies for Basic Sk'l

cation, tate o

2. Honolulu: Department

rehension in the Content Areas 3-6 Strate

Honolulu: I partment o

ies for Basic Skill .

cation tate o wail,
t..

Co rehensian in the Content Areas 7-12 Strate ids for Basic Skills.

onol u: 1-partment o ucation tate o awaii,

These materials offer teachers and administrators suggestions on haw to

assess their studentS',reading comprehension level and on 'analyzing and

selecting instructional strategies and activities. In addition to the

general reading references made available by the Department of Education

there are references pertaining specifically to the reading of mathematics.

These are provided in the annotated bibliographic listing. Caurse work

-J on reading in'content areas and specifically in mathematics is provided by

,the College of Education of the University of Hawaii at Manoa. General

reading resource personnel are also available at each of the districts.

TO assist teachers and schools in assessing the reading levels of

.instructional materials in use or intended for use by the,school seieral

assessment tools are discussed in this section. These asS'essment tools are

basically of two types: those that ,ctually involve students reading the

materials being assessed and those in which the materials are assessed

without student involvement.

'it

2Departmat of Education, State of Hawaii, Office of Instructional rvice .

State Reading Itprovement Framewoisk. June 1979.



The w Techni This technique involves the students reading

passages an the reading materials being assessed. What follbws are

instructions for its constructiaa, administration, scoring, and interpreta-

tion.

Construction:
'4

1. Select a reading pessage of approximately 275 words from material

that you will be assigning to your students. This should be

material that they have not yet read.

Typefthe selected passage, Leave the first sentence of your

selection intact. Starting with the second sentence, select

at random one of the first.five words. As you type the pessage,

leave an underlined blank 15 spaces long to replace theward you4

have chosen, A shorter blank, 5 spaces long, should be used for

mathematical symbols (or tokens) where the context demands it.

3. Delete every fifth word or mathematical token and replace each

with a blank thereafter, until you have a total of:50 underlined

blanks. Finish that sentence which includes the fiftieth blank.

4, lype aneanore sentence intact,

Administratión: The cloze test can be easily administered by individual

teachers within their own classrooms through the follo*ing directions:

1. Students are not to use their textbooks in completing the cloze

exercise,

2. Before passing out the tests, inform students that they udll be

taking a test that will try tb measure the difficulty of their

class reading materials, Shaw them how the cloze works on the

board with saMple sentences sUch as, It's dark in here. Please,

downtuin on ihe ." Or, "The man

8,2
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.the stairs." Emphasize to students that they can get clues fran

the context of the reading passage that4aill help them determine

words that fit.

3. Allow students the entire class period to complete the test.

(Many should finish 'early,)

Scoring:
400. ,

1. Count as correct every exact word students supply. Do not ccunt

synonyms judged to be satisfactory. Counting synonyms will not

improve the usefulness of the test, the rank order performance

of the class will be essentAally unchanged and it is sometimes

extremely difficult to judge the,correctness_of a synonym.

2, .Yoltiply the total Wilber of exact word replacements by two in

ord9-,to determine the studentts clOze percentage score.

Interpretation:

The results of this assessment are for-dlass interpretation, not

individual assessment. Hence a profile of class results'is needed

fcr interpretation.

Generally speaking scores below 40% indicate a difficult reading,

scores betvreen 40% and 60% indicate a satisfactory reading, and scores

above 60% indicate anieasy reading leirel, To interpret results,

the nqmber or percent of students functioning at each of these

three levels must be'vi,ewed. Instructional materials are best,

from a reading-level viewpoint, if the majority of the students

find the materials at a satisfactory reading level.

AA example of a cloze test follows.

S.",
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SKIP CHIP .Number of Bananas

Skip, 3 + 2

Chip, 2 + =.5

So A 2 2 +

Changing the order of addends does'not change

property of addition.This is the

1. the sums. Do the

parentheses first.

(v+ 3 + 4; 3 + 4)

Are the sums the -?

(8 + 7

so (8

Changing the

change the.sum.

This the grouping property of

2. Complete

a., 4 3 = 7, so

. (4 ± 2 + 6 = 1 , so 4 + ( + 6) =

+ 6 = 2

7) + 6

of the

in the

and 8 + ( . 1.

8 + (7 - 6)

addends does

When

Add.

a. 8 + b. 0+8

7 .0 = .7 -

add 0 to a

98+ = 98

, the sum is that

This is the property zero for addition.

4. proPerties are shown?

a. 32 + 632 b. 3 + 42 42 + 2

c. (12 + 354 + 145 = 23 + ( 54 + 145)

S. Mhke true sentences.

a. 34 + = b. 12 + 2 =

From Holt School Mathematics; Grade 4 by Eugene D. Nichols, et al. New iork:

Holt, Rinehart & Winston, 1978, pp. 36-37. NOTE: Kerto this test on p. 7-5.

8-4
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1. . . U.
2. 3

.1.

,12.

13.

4. 3 14:
S. the 15
6. the 16..
7. oraer 17.

8. Find 18.

9. work 19.

10. a 20.

)
(

b
same
)

1
7

4.

=

CLOZE TEST KEY.

21. + 31. 2

22. .grcuping 32. 3
23. not 33. 0

24; is 34. *c
H

25. addition 35. +

1

41. Iihat

42. 6

43. .

44. 2

45. .
26. .4. 36. 0 46:4*t
27. 3 37. we 47. 3

28.. b .38. number 48. )

29. ) 39. number 49. 1

30. 2 40.. of SO. 3

The Fog Index. This technic* does not involve stOents in the

assessment process. Note thatthe technique assesses readability by

determining the length of words and sentences in sample passages of the

book or unit, Oat follows are instructiOns in the use of the Fog Index.

1, Take three 100-word passages, one from the beginning, one frm

the middle and one from the end of the chapter or boa:.

2, Count the number of words in each passage that have three or more

syllables. Note'this down for use in step 4. Do not count

proper names-, compound words or verb forms that becane three .

sjrllables by adding suffixes, If the same three-Syllable word

appear's several times, colliit it on each occurrence.

3. Determine the average sentence length far eacTit passage

, .

a, Totaling the.number of words In the passage. I clude the

words in the sentence containing the' hundredth word in your

,count.

b. Totaling the number of-Complete sentences in the seleCtion.

In'the total include decimal fractions of partial sentences.

For a partial sentence, estipate the percentage that is_

included 'in the-100-word passagep.forinstance, .6 of a sen-

tence.

8-5 233`



c. Divide the number found in a. by the number found in b.

4. Total factors 'f'rom steps 2. and 3.c. (the numberof three or more syl-

lable'words and the average sentence length), amdmultiply the min by

0.4. The result is the Fog Index for that passage. the score -

(Fog Index) represents the,approximate level of education needed

to read the passage.

The determination of level of difficulty of the first passage chosen

from a ilxt whose estimate of readability is desired is shown on the follow-

ing page.

TO estimate the-readability level of this text, estimates of level

Of'diffieulty must also be made of passages frOm the middle and irom the

end Of the book. Estimates of level of difficulty of passages from the

beginning, middle, and end of the book are then averaged to obtain an

estimate of-readability for the text.
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The Fry Graph. This technique also does not involve students in

the-assessment process. It, too, estimates read14y by the length

of words and sentences. What follows are instrudtions in the use of the

Pry Graph2.

Select three 100,word passages frcin near the begirming, middle,

and end of the book. Skip all prOper mans.

2. Cotnit the total number of sentences in each 100-word passaw

(estimating to the nearest tenth of a sentence). Average

these three number?(add together and divide by 3).

3, Count the total number'of sylla les in each 100-word sample.

There is a syllable for each vowel cund; for example: cat (I),

blackbird (2), continental (4). Do not be fooled by word size,

for example: ready (2), stopped (2), bottle (2) . It may be,

more convenient to count every syllable over one in eachlyord and

add 100. Average the tot,41 number of syllables for the three

samples,

4, plot on the-graph the. average number of sentences per 100 words

and the ayerage number of syllable`S.per 100 words. MoSt plot

.points fall near the heavy curved line. PerPendicular lines'

mark oft approximate grade evel areas,

2E, Pry, "Readability Formula That Saves Time." Journal of Reading.

April 196/3) pp. 513-516, 575-378.
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nnotated'Biblirraphy

Earle., R. Teaching Reading and Mathematics. Newark, Delaware: Internation-
al Reading Association, 1976.

Gives many practicaZ suggestions (by way of examples) for teaching the
reading of mathematical materials.

Feeman, G. F. "Reading and lehthenatics." Arithmetic Teacher. ,November
1973, pp. 523-529.
Biscusses the teaching of reading versus teaching ofreading inpathe-
'matics; symbol perception and vocabutamold study guides--their
'nature and construction. 'Examples of study guides provided.

Henney, M. "Improving Nhthematical VeTbal Problem-Solving Ability Through
Reading l'astruction," Arithmetic Teacher. April 1971, pp. 223-229.
Discusses alp in which the teacher may help students, especially
fourth graders, develop their ability to read verbal problems,

W. D. et al. "Teaching Reading Skills and Using Textbooks."
Mathematics Instruction 'in the Elementaiy Grades. Morristown, New
Jersey: Silver Burdett Co., 1978.

Discusses general guidelines f'or reading mathematics, reading skills
:in mathematics, special problems in reading mathematics, and reading
as a teaching technique.

Shepard, K. L. "Appdying the,Reading Skills to Mathematics'." Comprehensive
High School Reading Methods. Columbus: Charles E. Merrill Publish-

ing Co., 1973-
Identifies and discusses the skills of reading as-they apply to mathe-
matics in high school.

J. "What Skills Build Problem Solving Power?" The Instructor.
February 1967, pp. 79-80.
There are at least three types ofmeanings of arithmetic operations:
mathemattcally pure, physical action, and socially significant. Of
the three definitions of opdrations having socially significant
meanings lead us to "wanted-given" relationships. Guiding children

to these loantedlgiven" relationships has been found to be the most
effective major approach to improving their problem-solving abilities.
This major approach should be supplemented with cognitive skills such
as the use of-equations to express "wanted-given" relationships,

'estimating_correct answers, and_having chiZdren make up their own

Oroblems, acamples are en for the elementary level.
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