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

e

schools, attention should be focused on assessment and improvement strate-
, ' A Y, .
gies and the development of school-level leaders to implement. improvement

f .
. activities b

* /

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

%

program and plamung for program 1mprovement Staff development is neces-
. ary to provide school level leaders with the Skllls,} knowledge, and stra-- Lt

tegies for assessment and improvement, ! ) /
The collaboratlve efforts of school personnel in the mprovement

plarmmg process will lead to upgrading mathemay.cs 1nst1,'uctlon in each

. classroom and increased achievement of the Foundation Program Objectives.
, .
) S .

i Dr. Domnis H. Thompson , ,
RO " ‘ " -Superintendent of. Education
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e : - -1, INTRODUCTION

Progréh,lmprdveﬁent is based on a major assumpticn that systematic
improvement entails ciarifying and defining goals, assessing the level

of student achievement toward these goals, analyzing the assessment data
4

to determine needs and implications, planning for change, and implementing

- and evaluatlng the improvement plan. .
Thls manual represents the first attempt to prov1de d1rect10n and ’
5551stance to schools in their efforts to systematically improve instruc-
tion and increasé\gtuaent achievement of the Foundation Pregram-bbjectifes
*  through mathematics. .This systematic process for instructional improvement
focuses upon students' needs and the identification ofe successful instruc-
. tional strategies to meet these needs. The improvement plan and the imple-
: . mentatlon of mterventlon strategles are based on the ana1y51s of assessment
T data. In addltlon; the cllmate, 1eadersh1§, and collaborative efforts among

people involved are considered to be crucial factors in program improvement. - '\

Also essent1a1 is a common body of knowledge, skllls and attitudes from
which to approach 1nstruct10n. ~This manual 1ncorporates some of the change '
) -

strategles, content utlllzatlon and the 1nstruct10na process descrlbed

in the Foundation Program for the Pub11c Schools of Hawaii, Admlnlstrator s

Handbook Office of Instruct10na1 Serv1ces RS 80-9253, August 1980.

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

Section 1. Goals and Objectives- ’

< '

’ ¢ ’ " ' = | M . . -
| s The relationship of the goals and objectives of the mathematlee .

program with the Foundation Program Objectives, the releted,

performance expectations and the essential competencies is -

:
. ) ’
, ‘ . . .

shown. . L . . .




“-Section 2.

Section 3.

Evaluation ! |

A discussion of evaluation as an integral bart of the instruc-

-

tional process is provided.:

Foundation Progfam Assessment and Improvement System (FPAIS)

Tﬁg 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.

Section S.

" Section 6.

Elemeritary and Intermediate Schedules

~

Schedules A to G are provided atong With.guidelines as to

4

the ﬁurpose and use of each. Also provided is a flowchart
4 -
depicting the relationship of these schedules and of school-

level assessment and improvement activities.

High School Schedules

1

Schedules A to G are provided along with guidelines as té
the purpose* and use of each., A flowchart is provided

depicting the relationship of thgsevschedules and of school-

level assessment and i&provem t activities,

Y

Trends and Issues in Mathematics Educagion
N .

This section_includes a discussion of the trends and issues

of mathematics education.

-

j' ~"1
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Section 7. Problem Solving

..

The nature of the problem-solving proéess is.discussed.
Strategies and techniques that may be used in a problem-

'solving approach are included.

Section 8., Reading in Mathematics

Annotated references on teaching reading in the mathematicﬁj”
classroom are provided. Also tools for assessing the

»

reading level of mathematics materials are provided.‘
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1

Evaluation is an 1ntegra1 part of 1nstruction,}’Its two purposes are to
~determine effectiveness of 1nstruction as measured by student achievement and

to provide information about ways of improying curriculum and 1nstructipn.

e

At the classroom level evaluation is the process of determining the
value or effectiveness,of instruction for the -purpose of decision maklng
The teacher may want to gather information which will determine how effective
v A ~

a particular instructional strategy or material was in meeting identified
gy Apl we g

needs.

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

and summative. Formative evaluation takes place before and during instruc-
R4

tion. y It is a continual process concerped w1th 1mplementation‘processes and

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

tive evaluation.provides the teacher with information during the course of

-

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

\)‘

‘instructional process (preliminary assessment, analysis and planning, .

insfructional strategy, instructional delivery) to help %ssure that instruc-

tional obJect1Ves witl eventually be met. .
. Summative evaluation takes place at the end of the 1nstructional unlt

It is concerned with student achievement and the degree 8f success of .

instructional delivery or iﬁstructional strategy It is the process of

gathering and usipg student achievement data for making Judgments - Judgments

that w1ll determine the next steps to be taken

At the school or prbgram level, evaluation is viewed as an essential
component of an assessment/improvement process. The improvement framewo;k

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

1mprovement entails the utilization of an assessment/improvement process

|

2:1
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- ,, ’ - 1 i ) -j
which includes: assessing the 1eve1 of student achievement toward spec1f1ed
¢

goals, ana1y21ng the assessment data to determlnc needs and 1mp11cat16ns,
4
plannlng for change, 1mp1ement1ng and evaluatlng planned change procedures d
The Foundatlon Program Assessment and Improvement System (FPAIS) wh1ch

is the Department's currlculum management system prov1des a process for
>
conducting assessments, reviewing and analyzing flndlngs and related data,
_ . _ . .
and using the results to plan, program, implement and evaluate educational

programs. . : S

e

A sample application of this process is presented in the outline below.
N \ .

."School Assessment/ImprovementjProcess

~
4

The school dssessment/improvement process includes the following steps.
! . .o ’

~

s - L -
N -
N

’

Data based assessment. : . s L

- - +
. Analysis of assessment data and identification of objectives“for
specific needs. f " ¢
. ' Development of, interventions and sfratégies which will attend to

the specific needs (problem-solving approaches).

Development of implementation plams, activities; and timéline.

Re-assessment of desired change and beginning of the recycling

process (evaluation).

L4




£

) A fugther‘breakdown of some of these steps could include:

- 1. Assessment : X \

a.  Activities

N

o Identjify student strengths and weaknesses

‘ X - ‘ : » .
/]4 e Identify current teaching practices .

e Identify teacher phiiosOphy
e Compare/contrast philosophy with teaching
practices and student problems \

e Concur on implications for improvement

@

b. Resources
- e Student performance data

» . @ Standardized test data

-~
,

° Teacﬁer perceptions

b ° Non:t‘ %survey date
) g T
'%““a”“s - e
£ v %
fﬁi- Analytic Fﬁgmgﬁbrk
5 e Content model

e Philosophy -: "

e State/school goals and objectives

¢

, Ochhgo%iEjegram.

N L .23
b. Activities - .-

”

-

iV,
. B

4 W?Wf”“ v De%efmlne gaps (needs)

e
3
FEEN

W

N

° Relate school program and teachlng practlces to data

»

° Coﬁpare/contrast assessment data with godls and objectives




3. Planning and Delivery . .
a. Activities .  ° o . :

A
L e Establish priorities with respect to needs
o.Defgnmine'sfrategies with respect to instructional inter-
ventions, in-service training, curriculum outlines.

o Develop implementation plan and timeline

-
. 4. Evaluation -
a. Activities
14
e Collect student achlevement data ~

° Measure attainment of program standards

s
.
< A'
-l
]
. The Foundation Program for the Public Schools of Hawaii, ’
Administrator's Handbook, Office of Instruct10na1 Service, RS 80- 9253

-August, 1980, p. E-1, 21.

2-4 13’ N o
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3. FOUNDATION PROGRAM ASSESSMENT AND IMPROVEMENT SYSfEW (FPAIS)

The Foundation Program Assessment and Improvement System (FPAIS)
is the official program monltorlng system of the Department of Educatlon.
Tull descriptions of the system are found in the pamphlets: 1) Foundation

Program Assessment and Improvefent System, Office of Instructional Services,

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

Component of the Foundation Program Assessment and Improvement System

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

.3) Procedural Handbook for the Assessment Component of the Foundation

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

Se%vices, Eebruary 19§1.' Eacﬁ school 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 Compohent of the

i
. Foundation Program Assessment and‘improvement System (FPAIS). = In addition,

overall implementation plans of FPAIS as it relates to mathematlcs education
at the elementary/lntenmedlate levels and high school level are depicted.

These plans are fully described in sectionsfour and five of thlS manual,
P .




PROCEDURES FOR SCHOOL-INITIATED CHANGE: |
SELECTION OR DEVELOPMENT OF SCHOOL IMPROVEMENT PROVISIONS . @

The criterid for selecting the School-Initiated Change Strategy are the detection and
analysis of a high priority curriculum and instructional need at a particular school and
the decision that this need can best be met through school initiative and leadership.

At the school level, where dynamic local needs arise within the statewide program, the
school may find various assessment and improvement models 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  #~
in relation to the activities are contained in the figure which follows. B

~ N\,

N

Figure 4. School-Initiated Change Strategy

/ .
Determine Special Key Approval Approval to Initiate study and anai-
- School Needs Paint ysis by Principal. .
v ' .
Identify & Compare
Alternatives for . ’ ) .

Meeting Need

v . 4 ‘

Prepare & Present

Recommended
Alternatives -
- Approval of selected alternative by
Select Best Key Approval Principal. (If special state or federal

Alternative for r h
Point 7l funds are required by District Super-
implementation intendent and State Superintendent).

¢ ¥

Develop Alternative

: Selected

//\\ Y. : It special funds are required, apgrov-
_ Key Approval al by District Superintendent, State
:Dtteyer:oglalrrrplemen ypopizt Superintendent, Board of Education
atio {inclusion in Legislative Budget

; , request). )
identification by State Superintend-
Implement KeyFﬁ)\opizzoval ent of project having statewide

. significance.
v

Evaluate




The section which follows identifies ma}or 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 AND 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(sj t6 conduct analysls of problem area(s) and to conslder improve-
ment alternatives.

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

Select best alternative. Forward selécted 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 information to
+ help par‘ticular 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 gssist school personnel in identifying and analyzjng
needs, developing relevant alternatives and selecting alternative for implementation.

STATE

1. Provide needed consuitation and assistance to District personnel working with schools
~ to identity and analyze needs, develop relevant alternatives and select alternative for
) implementation. , ’ ’ .

2 Select, procure, distribute and update collettions of curriculum materials maintained
in Districts for use by school personnel in improvement studies.

~

Work Phase: (3) DEVELOPMENT OF ALTERNATIVE SELECTED

SCHOOL . .
1.7 Prepare_plans for developing the alternative selected.”

-

2. Implement plans.
<3 Obtain assistance from District/State/externdl agencies as appropriate.

-

*|f developing the alternative selacted requires a major investment of time and resources, notify District of intent
to undertake the effort as appropriate. : <o

.
< . oo -

v
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DISTRICT - N . '
1. ®Provide all needed assistance to school in developing alternative selected.

2. |f State. approvalds Eequired, provide assistance in preparing subsequent Pr'oject Man-
agement System (PMS) reports. .

STATE I .

-

y ‘ . ) ) - - -
1. Provide technical assistrance to schools as requested by District.

.
~
N ~

“Work Phase: (4) DEVELOPMENT OF IMPLEMENTATION PLAN | N

SCHOOL . -t

1. Develop implementation "plan éq‘ésjgting'of objectives; installation time frame and
schedule; personnel, budget and logfstical requirements: support services; evaluation.

2. Involve District as appropriate.
3. Submit implementation plan to District™for: review.

sy .

DISTRICT Rty : Lo

r

1. Provide consultation as requested. S .
@, F;ﬂe_vg/ sghool implementation' plén; providé-feeqt?ack, and support.
.; > ’;, ) - . .. .

STATE - SN
1 Provide consultation as requ‘ésted by District. R

. sf

LT SN

%

Work Phase: (5) IMPLEMENTATION OF SCHOOL IMPR(.)VEMENI\,F?LAN )

*.
- » B -

SCHOOL —0>
1. Coordin#™ all phases of implementation process. . K
2. Monitor implementatidn: 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 and
p, forward to State Superintendent. « : . '

STATE ' ' :

1. Routinely compile information on schoollevel improvement efforts statewide, providing'
,periodic 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 [MPROVE

AY
MEN)r PLAN -

SCHOOL

1. Evaluate improvement effforr.

2. Provide evaluation report to District.

DISTRICT

-

1. Provide evaluation assistance as appropriate to school.
2. Review evaluation report and provide feedback to school. -

STATE

1. Provide evaluation agsistance as requested by District.
el . .
2. Review and respond to evaluation reports as needed.

A}

i
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School-Level Assessment and Improvement Model for Elementary and Intermediate School Mathematics

ELEMENTARY AND INTERMEDIATE SCHOOL
FLOWCHART FOR ASSESSMENT AND IMPROVEMENT ACTIVITIES

(Leadership team directs and oversees X
Mathematics Committee in all aspects of assessment,
planning for improvement, and implementation)

Team cor_npletes Schedule A: The School

.

y v
Comnittee meets regularly with teachers and begins
implementation of assessment plan

v

N2 . ) .
Individua] teachers complete Schedule B: Grade-level Assessment

’ ~

. . J ) ‘
Committee compiles data onto Schedule C: General Swmmary
)

’

7

. J »
——3 Committee identifies and prioritizes needs on Schedule.D:
' Sumary of Needs .

- Committee reviews mathematics prograins beginning with
those in Schedule F: Mathematics Programs

N -
Ccmﬁitt;.ee drafts improvement plan and timeline on Schedule E:
’ Planning fjr Imprevement

Team/conmittee discusses improvement plan and timeline with
teachers and makes necessary revisions/adjustments

School begirmd implementation of improvement plan using Schedule G
Team coordinates and monitors the implementation
p 1 4 s
Committee reassesses needs, evaluates progress '
and revises improvement plan accordingly

v i
Team/comnittee reviews and updates Schedules A, B, and C

Y

.

< 2

L

Goals § Objectives
(of Hawaii State Department
of Education)

Evaluafion

Schedules A, B,.and C

!

FPAIS Model and Interpretation
Trends and Issues

Problem Solving

Reading in Mathematics .

. Schedule D

ses00® s’ vs 00Ot 20

Reviewing of Mathematics
Programs (Schedule F)

Schedules E and G

.




’ ‘ . ' .‘. . . ey .
- School-Level Assessment and Improvement Mbdel for High School Mathematics

HIGH SCHoOL .0 :
FLOWCHART FOR ASSESSMENT AND IMPROVEMENT ACTIVITIES

*
* RN » . ’ v
Leadership Tedm organizes available data related to . \ , . . .
chool and department .on Schedule A: School and De- . . Goals and Objectives
. pa t Data, Schedule B: Testing and Student Evaluation (of Hawaii State Department
) and Schedule C: Post High School Information i of Education) .
; ] - . {
. al, N ' Evaluation
eam analyzes problem areas ‘reflected in completed Schedules and ,4 ) . . o
Schedules A,B, and C |

ot}fer sources fo d:a'aplete first draft of summary’ (Schedule D: Summary)

o
- '

¢ - |

. |

Team leads mathematics department in discussiom, analysis, revision ’ |
of Schedules A, B, C and first draft of Schedule D

~N . .
. Team/mathematics department completes Schedule D based on this input
- "."--..'l..-.l‘-".-.0.....'..:-.'I.. L4
( w > Team/mathematics_department identifies and prioritizes needs on Schedule E: FPAIS Model and Interpretation
R . ’ Planning for Improvement L. N Trends and Issues
Team begins first draft of improvement plan and.timelines on , . Problem Solving .
Schedule E  ~ N . Readlng in Mathematics
Team utilizes appropriate 'sections of Schedule F: Materials Assessment Schedule D
-
‘ R P S e R R L TR R R F I
* Team leads department meeting to analyze and revise . . 4 A
improvement plan and timelines . ‘ ? ey | Schedules E, F, and G-
&l v, "
Team/mathematics department' completes improvement plan and =
. begins implementation usimi Schedule G

Team coordindtes and monitors department
implementation of improvement plan : .
v L . )

Team/mathematics department reassesses needs .and -evaluates L
improvement plan (including adjustments, revisions, etc. N

..

féam/mathanatics department reviews and updates Schedules A, B,'C, and D . @ . f
T i e
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Elementary and Intermednate School
Schedules A Through G
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® 4. ELEMENTARY AND INTERMEDIATE SCHOOL SCHEDULES: & . ¥
Guidelines for Using Elementary and Intprmedlate School Schedules A Through G | £
. + 5%
Introductlon Pﬂ%a;w, *

. The Flowchart for Assessment and ImprovementActivities found on the e
next page represents an interpretation of the Foundation Program Assessment

and Improvement System (FPAIS).for school-jinitiated chaﬁge in mathematics.
)

The flowchart relates Schedules A through G to the assessment activitéfs, the
. 2 &,
planning for improvement, and the implementation of the improvehent plan.

The model assumes that the leadership team consists of an administrator

*and at least two teachérs. Leadership teams receive supportéfrom the District
. . o % )
Educational Specialist. ; taﬁu 5

A number of different organlzatlonal structures are effectlve 1n)»o
]

developing dialogue among faculty to ensure their actlve 1nvolvement in

the assessment and improvement activities. These gu1d ines, howeyer, are

written for schools with a somewhat formal structure i

1, At 1east one teacher on the 1eadersh1p temn is "
the school's mathematics committee. - ék

2. The school mathematics committee consists of at least one

@V?;

.teacher from each grade level. N

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

i
The guidelines offer suggestions to the leadership team directing.

the school-level_mathematics assessment and improvement activities. These é%ﬂii,x

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

}
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. (Leaders . team diregps and oversees
san. Mathemd¥ics Commr¥tee in all ‘aspects of assessment,

S plamung for improvement, %ind implementation) . '
L fry . -
o s T“g@ completes Séﬁgduléﬁ?A The School .
&;;z:ﬁ’ % Yy

Commlttee meets regularly with teachers and begins

mplement;at,z‘on of assessment plan
‘u:% /\\

. a4
Individual teachers complete Schedule B: Grade-Level Assessment =
' N
o - \/ * 1
Committee compiles data onto Schedule C: General Summary

€

N ‘ .
——> Committee identifies and prioritizes needs on Schedule D: .
Summary of Needs

= b

PALLT]

;rev1ews mathematics programs beginning with

5e in Schedule F: Mathematics Programs T
A

¥

r,Conmitt,%e drafts improvement plan, and timeline on Schedule E:
. Planning for Improvement

'Team/conm1ttee discusses improvement plan and timeline with
an, .«wtfachers and makes necessary revisions/adjustments

!
=k J

SChool begins implementation of improvement plan usiqg Schedule G

" Team coordinates and monitors the implementation

v ;-
Committee reassesses needs, evaluates progress
and rev1$es improvement plzgl accordingly

. v )
Team/cormittee reviews and updates Schedules A, B, and C

1
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_identified to 1mprove the school%;mathematlcs curriculum,

»

S .
.impressions of the school arid its mathematics prggranh The school profile

R

provided by these schedules serves as a bas1s 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

~

‘Schedules D, E, and F are related to the school's planning for 1mprove-

ment. This process begins with the leadership team identifying and priori~
it h) - R .
tizing the needs determined from an analysis of the information on Schedules

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

"of 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 suggested that schools complete the improvement plan within one

A
*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 edgcational specialists
Ahefore the end of the first school year in preparation for the next. Other

suggestions are provided in Schedule G. N .

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

organlzatlon, student population, professlonal staff adm1n1strat1ve policies
”and procedures, and teacher awareness of the Department of Edpcatlon s goals
and priorities for mathematics education. - .

This information serves as a basis for analyzihg data. on subsequeht
schedules ‘and for~fbrﬁulating the schodl's improvemeiit plan. For example,

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

-
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the_amalysis’of standardized test results on Schedule B when comparing the '
sghool's population with the population that‘was used to determine norms
such as stanines and percentiles for the standardized test, The background
informatidn for mathematlcs teachers may provide clues to the types of in-
service support needed
®  The 1eadership team completes Schedule A, The completed schedule

’ provides a means of sharing relevant information and initiating teacher
involvemer}t in the assessment and improvement activities.
The principal has aocess to most of the data at the school. Data
that) are not available at the school may be obtained from the district or

other Department of Education offices.

- Schedule B Grade-level Assessment

Sohedule B is de51gned to assess the grade-level mathematics program .
lrelat1ve to contgnt coverage, problem-solvmg approaches, and test results.
The completion of Schedule B requires a three-Step process that involves
ooordinating the efforts of the leadership team, the mathematics committee,
and the individual teachers by grade level.
’fhe completion process serves as a means for dialogue and articulation

within and between grade levels. Determininp the rating system to be used

for Schedule B, for instance, requ1res school wide articulation. In order
to compile the grade-level assessments 1nto a meanlngful school summary
.on Schedule C, there must be consistency in interpreting the rating .symbols
within each school. . * : - L

. 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 process 'to their needs.
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Step 1: Content Coverage

Individual members of the school'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 rating symbols selected.

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

three colunms of the appropriate matrix from Schedule B, Generally
a three point system using +,./, - or E (excellént), S (satisféctory),
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

T

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’Schedulg C Summary.Sheet:

v Qénfent Coverage. This number%ng is to faciiitate the
completimof Schedule C which combines the data'fgr

each grade level onto a single -school-wide summary.

c) The numbering described above generally reflects the order’

in which the objectives are introduced in the Mathematics

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

———




Step

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 éﬁe séiool is iargé, individual committee members should compile
this data on a new copy of Schedule B for each grade level. One method
is to indicate the nmumber of téachegs covering each learner objective.
This will facilitate compiling the érade-level data to obtain a school

summary on Schedule C.

2: Problem-Solving 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 d%scussion of these approaches is found in the Problem Solving
section of .this Manual.- It is strongly recommended that examplés 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 t& 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

30
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Step

If the 'school is larze, individual committee members should compile

this data onto the gradeJlevel copy of Schedule B begun in Step-l.

-

3: Test Results

For those grade levels with test data, the test results column of
Schedule B is completed at a g?ade-level meeting. The name of the
test (e.g., SAT, CAT, CBM) is indicated in the blank provided at

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

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

Most leadership teams will need training in analyzing standardized

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

+,3/s' - (+ for excellent achievement, / for satisfactory achievement,

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

are not available dre left blank. School -wide coﬁ%istency in inter-

preting the rating symbols is also important in this step.

..
L

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

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

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

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

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

to improve achievement? . 4 C

Schedule B may alsé be used. to analyze instrugtional"materials re-

lative to coverage of the Mathematics Program Guide dbjectives. 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.

4‘_7 ! n “ .
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Schedule C Summary Sheet : -

. Schedule C consists of two parts, Content Coverage and Problem-Solving
v Approaches. This reflects the concern that the school's mathematics pro-

gram addresses both mathematical content and mafhematical processés.
) One part, Suhmary Sheet: Content Coverage, summarizes the content

covered by grade levels and the test results that are avaii;bae. The
other, Summary Sheet : Problem-Solving Approaches, sumarizes the approaches
(instructional strategiesj 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 sﬁmmaries onto
the agpropriafe sections of Schedule C. For most 52;3515, using a check
to indicate satisfactory coverage pfovides sufficient information for
ﬁe committee to identify areas related to content and procedures in need ’
of improvement. . '
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 Mathe-

matics Program Guide by grade level.

Recall that the mumbers in parentheses on Schedule B correspond to .

the numbers on this part of Schsgule C. The descripfions reflect

the.headings,in the Mathematic$ Program Guide. Generally, the

numbering reflects the order in which the clusters are introduced.

in the Mathematics 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 aﬁalyzing this summary for .
4-8
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areas in need of improvement.

. . N
Considerations-involved in-the analysis include the following:

a) The summary prov1des a total school profile. Specific

|y
'
e

data are ava11ab1e oE/Schedule B 1f required.

b) There should be a left-to-right flow of coverage within
each area since the mmbering 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
ﬁaxea that is emphasized by teachers which has poor student
performance on test results7 ‘What 1mp11catlons does this
have for instructional strategles, materlals, or time-on-
task? .

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 and)national 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

4--9 ' 33
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An content and processes of the mathematics curriculum and serve

as a basis for identifyin'g areas in need of improvement. The
analysis could mclude con51derat10ns such as which 1nstructlona1

strategles appear to be’ effectlve and whlch may be meffectlve for

a given content area.

Schedule D Summary of Needs }

. Schedule D organizes and swmnai'izes the analysis of the school's

mathematics program. This procéss involves identifying areas in need

.
\

i

of mprovement 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 pnmarlly on

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

program, those conducting ;che'analysis need to be familiar with the goals ‘

- and objectives of the Ma'ehematics Program Guide, ;ls well as the informa-

tic;n in the Manual on trends and. issues, problem ;ol;/ing, readiﬁg in -

mathematlcs, and Schedule F: Mathematlcs Programs g

Weaknesses are 1dent1f1ed for areas assessed in the earlier schedules

in Part$ I and II of Schedule D and a statement of needs is formulated.
The needs are then ranked in priority ordei: by the team‘ar{d_/or committee.

o " The. completed Schedule D should be shared with the various faculty

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

schools may decide to complete the first draft of the :unprovement plan '

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

cision depends upon the extent of faculty involv'emen}: and dialogue in

the school's mathematics improvement effolx"t. It is important that the K

enti;'e faculty -have input in the Il)rocess of finalizing the s¢hool's , ' - ‘

mathematics improvement plan. This process provides the opportunity

- v

4-10 34 4
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il .- , . . o .
. . » for interaction and art1culat1on to develop support for Jmplementat1on

of the 1dent1f1ed improvement activities. " -

. ¢ ~ \

. - t
. ’

B o« \
Schedule E Planning for Improvement

. N Schedule E proyides g format for developiné the “school's three-year
Y
improvement plan. Each need statement is analyzed relat1ve to consid-

erations such as resources requ1red and constramts 1mposed A time-
frame is establ;s}i“ed for addressing needs and 1mplement1ng the
improvement plan. - ’

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

review the information in the Mathematics Program Guide and the

'school's needs. The school may also request assistance from Dlstrict, '
State, Un1vers1ty, and other resource personnel durmg 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 revlsed and finalized based on this
input. Faculty support and involvenent is necessary in the implementation
of the school's inprovement plan . - : N
An example of a school improvement plan is provided as an appendix..
.to Schedule E. This improvement plan is based onthe summary of needs . . . .
included in the appendlx to Schedule- D. ' '
* It is strongly recommended that the 1eadersh1p team begin the f1rst
steps toward mplementatmn of the improvement plan without a lapse in
time. Generally, the team and]or committee has organized mto a cohesive
working group and the faculty has been involved 1n the assessment and *
1mprovement act1v1t1es. This s1tuat:Lon facilitates the implementation of

the improvement plan.- Also, a retracing of steps tha‘t_may Be required

:

4-11° o | S,
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_are available.

» . v 'Y

after a summer loses the momentum.that had been estab11Shed A few

suggestions for beginning the 1mplementat10n are pr0v1ded in Schedule G.

@

Schedule F Mathematics Programs

Schedule F contains brief desciptions 'of instructional progrems'
for grades K-8. The programs included do not represent a complete

listing of available programs, but represent the range of options that
. - ) d ~
]

One _purpose of these descrlptlons is to create an awareness'among
educators about some of the programs. that are‘avallable Some of the
learning experiences cited in these-descriptions may be new' to mathe-
matics teachers or different from‘those presentiy in use. These ideas
on teaching strategies and student experiences provide members‘of the
leadership team and/or the mathematics committee with further background
in their analysis of the school's mathematics piog}am on Schedule D.
Some of the programs may be identified as part of the school's imptqve—
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

’/te selected for more thorough study. Copies of materials that a school

selects for careful examination and comparison can generally be obtained

from the publisher. The District Educational Speciélist may also have

materials for schools to examine.

Schedule‘h Suggestions for Implementation

Schedule G provides a few suggestions that may be appropriate for

the first few steps in 1mplement1ng the school's 1mprovement plan.

4-12 36
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. These initial steps are intended to help "get the ball rolling."
The suggestigns do not cover all possibilities, nor are all
suggestions appropriate for every school. Rather, several sources

|

' that schools may contact for help in implerienting their plan and ‘examples o }
of intervention within the school are provided. ) . i

' . 0 S

|
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| ELEMENTARY AND INTERMEDIATE SCHOOL
i SCHEDULE A
@ : THE SCHOOL
- I. School Data - - -
' A, Student enrollment (School Year 19__ to 19_):

. 4
B. Name of Principal:

C. Name(s) of Vice-Principals:

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

K ’ 3 6 \
r 1 4 ’ 7 ‘
2 5 ' , 8

E. Number of other professional personnel:

counselors . resource teachers
. [ e ——
librarians ' special education teachers
. : other (specify)

II. Student Body Data

A. Percent of student body that is:

American Indian/Alaskan Asian or Pacific Islander:

Hispanic ‘ ____ Hawaiian ___ Korean
Non-Hispanic: ‘ _____ Part-Hawaiian ____ Filipino
_____Black ; _.____ ‘Chinese _____ Samoan -

White E Japanese Other

B. Percent of student body for which English is a Second Lang;xage: .
C. Percent of student body from families in the: ! |
| Upper Economic Levels |
Middle Economic Levels

Lower Economic Levels ‘
‘_ D. Percent of student turnover (other th_a:n by graduation):

»

4-14
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III.

E. What information relative to a student's mathematics ability is provided

on student transfers?
“

previous math grades other

test r_esults

How is this information used by mathematics teachers?

Matﬁematics Teachers

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

mathemat1cs

Is class Is class Mathematics_or
Name Grade |homo- | hetero- [departmen- | Mathematics Edu-
peneous| geneous)talized? [cation Background

)

L




® IV. School Budget

g5 . .
A. Is the school!s overall £iscal situation (budget amount and procedures)
discussed with the staff? .
B. Budget Allocation ‘ vod
, Total Mathematics
School Year Total School Mathematics Materials
Materials Per Studént
19 - $__ - $_ $ i
19 - $ $ S
S I $ - - 8 U
19 - $ $ $
— (projected)
C. Additional Punding (e.g., Special Needs, Title I, Title IVB,-etc.)
Y . .
oo Total
School Year Total School. . Mathematics
‘ : ~ Materials
19 - . $ $.__
@ . 19 - s
9 - $ $
19._-_ $ $
(projected) . ,
»
V. School Proéedures Relative to Mathematics
A. Budget '
1. How is the annual mathematics materials budget determined?
21 | ’
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 administration
by mathematics . by district persomel
teacher ' ~ '

othe# (sppé:ify)

N
L4
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2. List all major instructional material resources used by.the mathe- -

matics teaching staff in your school. This includes textbook as’
well as non-textbook materials. .
A
. Type of Class™
- Instructional Material Grade(s) | (e. g., remedial, self-—|"
e ' * contained, average)
) ~ -
C: Post Elementar);/ Intermediate Schools . . T "

1. what school(s) do your students feed inte‘?-

i

2. What student and curriculum information is provided to the mathematics
department of these schools? '

Y . ) -
. © . .
- . - .

3. Does your school have anything ‘to do with initial placement of
students at their anew school? 1f yes, how is placement

determined? ‘ ' .

D, Meetings

.
E] . " e
V. f\ . s . P - ‘K
,
. ,
: *
.

Elementary Schools (nly: ~

1. Is there a standing comnittee in charge of mathematics currlcular R
affairs? g , If yes, how often does this committee o
meet? | \ Aferage length of meeting: .

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

Average length of meeting: : . .

41
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Intermediate Schools Only S ' .
. . - 1. How many times a month are mathematics department meetings held?
Average length sf meeting:
2. During the past year, how many department meetings dealt primarily
with mathematics curriculum matters? '
For A1l ‘Schools . . , o
3. Indicate which groups (F = faculty, M = mathematics committee/depart-
ment, G = grade level) have discussed and studied the schpol math
: program in relation to: :
e 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).
.. _ A. 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 camnittee/department meetings (M), and
grade level meetings (G)? :
B " a. Communicating mathematig:s program concerns to the
- administration ) ,
b. bomnunicating mathematics program cOncens to the support
staff, (e.g., special education, counselors)
c. Mathematics program plann:ing and review
d. Inservice training
e. Selection of instructional materials -
. £, Mathematics budgét : o '
g. Téachér_ work assigrments ‘
‘. o h. Other {describe)
- °VI. Testing and Student Evaluation
T A. 1Is there a master list of school test results? ,
g . B. Who maintains this list?
T2 : .
C. Who has access to this list? L
, o ’ . district persamel . ___ counselors . other (describe)
: Q B administrators A teachers o~
'ERIC — a .
: o (“’/,"', “' ‘. I 42 " ') ] ¢




VII.

y

D. Sta,nford Achlevement Test results (School Year 19__"to 19_) S -
Stanines 1-3 4 6 . 7-9 -

[

- Grade 2 Mathematics Test
Grade 4 Mathematics Test

Grade 6 Mathematics Test

e en Tga lge
o ‘9o g8 hge

'l';. UL

-.Grade 8 Mathematics Test

E. List other tests (including grade level and tlme of year adm:.mstered)
_that are glven by your scheol.

~ s

r

F. Describe how these tests and ass.essments'have been used in: ‘ \
1. placing students | ;
2. assessing mathematics program !
3. a}ssessing student needs ’
4. other
G. Do test results of the past few years indicate an improvement or a )
decline in the students' knowledge and skills? ’ - .

°

-

Special Student Needs - : ' ,

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

1, poer or non-readers?

2. non-English speaking students? ~ . ”

(B Y

3. recent immigrants?

‘ ' %
4, 'mainstreamed handicapped students? : -

A ]

5., other slow learners?. ’ B

»

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

1. " mathematics club

. enrichment classes Y,

. individual student adaptive programs . ‘ o -
4] . i .

2

3

4. acceleration in grades
5

. other (specif)}) . ' _

L 419, - N




ELEMENTARY AND INTERMEDIATE SCHOOL
SCHEDULE B
" KINDERGARTEN

Number of days per week mathematics is
taught:

Length of period:
Reading level of materials for students:

Is reading level appropriate?

NUMBERS AND OPERATIONS
e Compares sets (1)*

® Writes numbers 0-9 (2)

® Uses addition and subtraction facts (3)

® Investigates halves (8)

GEOMETRY

'\® Recognizes geometric figures (18)

MEASUREMENT

. ¢ Recognizes relative times
o Uses early, late, later, etc. (26)

® Uses méney (27) I

o Describes temperature (28)

e Compares mass of objects (29)

¢ Compares lengths ™ (30)
¢ Investigates length through observation

e Orders objects (31) ' L

e Recognizes and develops batterns‘(SZ)

13

“*Numbers in parentheses correspond to those in Schedule C ,Summary Sheet: .Content
Coverage Grades K-6. ‘




GRADE 1

-

Number of days per week mathematlcs is
taught' .

Length of period:
Reading level of materials for students:

Is'reading level appropriate?
NUMBERS AND OPERATIONS

. Compares numbers (1)*

" ® Counts by 1's, 2's, é's, and 10's (4)

' Reads and writes mumber of tens and ones

1
} in 099
! . : _ (2)
® Uses first, second, third, ... tenth
Relates addition and subtraction
Uses addition and gubtraction facts _
- (3)

-

14
]
¢
|
+ Verlfles order and zero propertles
i
i Uses relatlonal th1nk1ng

]

)

Adds three numbers

. ® Recognizes halves, thirds, fourths '(8)

GEOMETRY

e Geometric figures (maintains and extends) (18)

e Points out similar, congruent, ‘and symmetric

objects (19) - . «
MEASUREMENT

* Tells time in hours, half-hours
{ :

rd

(36)

¥

& Understands movement of hands of clock
,‘ ‘@ Makes ‘change for a quarter (27)

e Describes temperature change on

thermometer (28)

Sumnary Sheet.:

* Numbers in parentheses correspona to those in Schedule C

Content Coverage Grades K-6.
** An explicit objective of grades K and 3 in the Mathematlcs Program Gulde

énd an’ 1mp11c1t obJectlve o£ grades 1 and 2.
9 45
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Grade 1
Page 2

3

" @ Makes change for a quarter (27)

® Describes temperature change on
themmgter (28)

® Weighs objects in grams (29)

. ¢ Measures length in non-standard units
1

d Measures length in centimeters

(30)

® Compares regions using relative terms (33)

e Compares volumes (34)
e Makes bar graphs (35)

Y

4-22
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GRADE 2

Number of days per week mathematics is
taught:- )
&

Length of period:
Reading levels of materials for students:

Is readiﬂg level appropriate?

NUMBERS AND OPERATIONS _
’ e Orders mumbers to 100 (1)*

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

Reads and writgs three-digit numerals

States number names through '"twenty" . 2)

!

1

1

!

+ Uses terms eleventh, twelfth, ...twentieth
H .

d

Writes different expressions for same

number - ) ¥ -
e Discovers arrangements for even and odd ' ' ‘
nunmbers (5) . .

Pictures additiom™and subtraction on number
-line ' '

Checks -additioh and subtraction

+ Knows facts through sums of 18 y 1 - . .
e N o

Adds three or more numbers

4. Groups materials and records results .

!

t

; | .

+ Discovers value of D in sentences I .
+ \

Recognizes zero as identity . ;

1 .
4 Verbalizes idea of addends, sum, etc.

e Makés smaller groups with same mumber of ' ' ‘ 7 -
objects - . P L ,

] Relates multiplication and addition (5). ' L N

W :
’"Unders;ands order property for multiplicationj
. . - v

¢ I3

* Numbers in parentheses .cor'resporici to those in Schedule C Summary Sheet: Content
Coverage Grades K-6. - , ,

- 47
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x

l - . .
é Uses multiplication facts through products
of 25 (6) _ R

® Recognizes halves, thirds, and fourths (8)

GEOMETRY
¢ *Geometric figures (maintains and extends)
(18) '

e Sorts plane and solid objects (19)

e Devises ways to determine congruence (19)
. MEASUREMENT )

Tells time in hours and minutes

Na;.nes days and months (26) I ‘

Names and writes value of coins

?

i

]

! .

4 Makes time schedules

!

4 Uses symbols £3r cents and dollars

e Reads, interprets, and: records temperature ' -

e Weighs objects in'kilograms (29)

v

Measures le;lgth in“meters and decimeters
(30)

!
i

)'ises,body parts to determine length

e Compares regions ‘of geometric figures (33)

t

? Investigates liter and deciliter
g (34)

4 Estimates, measures, and records volume

° 'Interp,rei:s data (35)

1 : > .
* An explicit objective of grades 1 and 3 in the Mathematics Program Guide and
an implicit objective of grade 2. ‘ -
| ' 24 A 1
4 2 v A . o
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GRADE 3 e .

Number of ddys per week mathematics is
taught: .

Length Qf period:

’

Reading level of materials fo tudents:

Is reaciing level appropriate?

NUMBERS "AND OPERATIONS

e Orders numbers to 1,000 L
e Counts by, 100's, 10's, S's, 4's, 3's, 2'5;:' ’
and 1's s 4,
? Writes numerals and names place value
% Reads and writes Roman numerals (2)
i Uses c_>rdirla1 and cardinal numbers
o **Number properties (maintains and extendgs) - .
’ Adds and shbtrac;cs S'jdigit numbers : ‘ ' ‘ ‘

Adds 3 addends - _ (3)

Adds and subtracts without paper and pehcil

Uses number line for multiplication and
division e

Uses relationship of mul'tiplicafion and - ,
division ' :
‘ ,‘ N - b ' ) : e

Finds product of three factors “(6) . -

Relates multiplication to addition and .
division to subtraction . \ . _ . .

* Uses facts through products of 81
1 : . )

" Multiplies with factor less than 100 “ : _ r
# Divides with 1-digit divisor : L 1 | .

¢ Identifies two-thirds; three- fourths S | i

]
* Reads and writes fractions - : 4 A ,
. *Numbers in parentheses correspond to thos¢” in Schedule C  Summary Sheet: . ‘

Content Coverage Grades K-6. , : . . ,
- **An explicit objective of grades 2 and 5 in the Mathematics Program Guile and

{
~+.® “an implicit objective of prades 3-and 4.
- ERIC | o Y
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.Grade 3
-Page 2

i : ,
f Uses terms numerator and denominator. (8)

| B .
é Adds and subtracts fractions using pictures

GEOMETRY' ;

‘e Names and d?aws geometric figures' ©(18)
'Investigatés geometric properties |
Investigates line symmetry ‘ (19)
Draws congruent figures - -

° Undérstands geometry terminology, (20)

o Locates and formé angles ‘ - (21)

MEASUREMENT

o‘Télls and writes time‘in minutes

7L (26)

é Describes a yeaf:in months, days

? Reads and writes money e§pressions

& Makes change o AR (27)

i Counts and records amount éf'%oney

e Describes boiling and fréezing points—of
water on thermometer . , (28)

e Investigates gram aﬁd kingram S .(59)'

e Finds perimeter . ‘ o . :(30)

‘ ° Exploreg area ‘~ o (33j
Measure; volume in centilifersandnﬁlliliters
Forms figures and téllslyolume

"Investigates relationship of capacity and
volume units .

\.

Draws graphs \ (35)




GRADE 4 e

Al

Numbers of ,d\ays per week mathematics is
taught:

Length of period: _-_
Reading level of materials for students:

Is reading level appropriate?

NUMBERS AND OPERATIONS

e Orders numbers to 100,000 )*

? Writes numerals to 100,(500 K “

Reads and writes Roman numerals

‘e Rounds to nearest thousand . ¢)) ' .
e **Counting--whole numbers (maintains or
extends). - ' 4)
e **Number properties--whole numbers
(maintains or extends) (S)
Adds and subtracts whole numbers . - . g
: (3) ,

*>--0

Estimates sums -

Estimates products - - "

1
_ + Mul%iplies with 2-digit multipliers
| ; Multiplies by multiples of 10 and 100 (©)

i Divides with 1-digit div%or ) : . R E '
1 Chec];s multiplication anfi division ‘ \ '

Y bReads‘ and writes common and mixed ffaEt‘ions'

: ’ .

, t Uses mixed numb‘eri " . (8) |

4 Orders fractions and mixed numbers _ L

i Finds equivaient fractions |

° A&ds and subtracts fractions” - - €))]

° R.eads a‘rlld writes decimals (11).

S Mbers in parentheses coi'res’pond to those in Schedule C Stmun;ary«Sheet: - .

Content Coverage-Grades K-6. , , ) )
** A explicit objective of grade 3 in the Mathematics Program Guide and an

implicit objective of grade 4.. ~

sy
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e Adds and subtracts decimals (12)

GEOMETRY . .

-

¢*Geometric figures (maintainé or extends) (18)

é*Terminology (maintains or ‘extends) (20)

e*Angles (maintains or extends) (21)

e Investigates geometric solids - (22)

Identifies figures with symmetxy

Recogrlizes s:ymnetry' - (19)

Sorts Congruent figures

!
!
i
i

Sorts similar figures

MEASUREMENT

’ Chooses4appropriate units of time

i .

{ Relates diirferent units of time
i - -

é

Compares measurements of time

¢ Makes change .
i (27)

é Adds and subtracts money expressions

¢ Compares readings on thermometers
i . (28)
¢ Makes observation using Celsius units

¢ Estimates mass
| - : (29) -
& Demonstrates use of grams, kilograms, and

milligrams ' ‘

*An explicit objective of grade 3 in the Mathematics Program Guide and an
implicit objective of grade 4. ‘

Y.




Grade 4 o RS

Page 3

Finds perimeters

? .

i ,
* Uses addition to find perimeter

' : )
¢

Makes guesses about distance

¢ Finds area using grids

e Investigates relationship of capacity and

(30)

(33)

.

,volume units (34)
e Makes line graph (35)
1
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e **Counting-whole numbers (maintains or

.--.-*-.--*‘-. [ L L

Ly ST ST

~

Number. of days per week mathematics is
taught: .

Length of period:
Reading level of materials for students:

Is reading level appropriate?

1

NUMBERS AND OPERATIONS
e **Comparison-whole mumbers (maintains or .
extends) f (1=

4

extends)

? Writes numerals through 1,000,000 2)
] }

¢ Reads and writes Roman numerals ~
e Rounds to nearest hundred-thousand (7N

Investigates prime and composite mumbers

Investigateslmultiples and factors
: ‘ 5 .
Determines common multiples and factors
:

. Searches for éommon multiples

..

Finds pyoducts

Finds averages

Checks division o ,
Sﬁbws division~bf 0 is méaningléss (3)'& (6)
Divid;; by 2-digit divisors

A

Uses, inverse relations of multiplication1
and division :

. ¥
Expresses fractions in lowest terms

Orders fractioﬁs /

Compares mixed numbers

Content Coverage Grades K-6.

.

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

** An explicit objective of grade 4 in the Mathematics Prggzgg‘ﬁpide and an
L) - ) .

implicit objective in grade S.

4-30 )-
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' _
é Expresses,fractions as decimals

e *Adds and subtracts fractions (maintains

or extends) - ) (9)

e Demonstrates multiplicétion and division
of fractions (10)

e Orders an&‘compares decimals' (13)

® Writes place.value'of’digits through - '
ten-thousandths (11)

® Rounds decimals (14)

e **Adds and subtracts decimals (maintains

" or extends) ) (12)

? Multiplies decimals n ‘

- . . (15)

¢ Divides decimals

' "¢ Uses rafios for comparisons

[ | . . .

* Finds equal ratios . (16)

i - ‘ - -

. * Devises table to display qual ratios - |- | . A
.~ ] : . S =, ) 4 : ¢ . ¢
.\ & Expresses and responds to ratios

GEOMETRY ' - b

e ***Geometric figures Ona;ntaiﬁé or ‘
extends) ) B (1 _ -

© @ **Geometric properties (maintains or . s

extends) ' C Q9

* An explicj jective of.grades 4 anl 6 in the Mathematics Program Guide
and an ifplicit\objective of grade 5. | . : . .
**'pn explicit objictive of grade 4 in the Mathematics Program Guide and an .,J
' implicit objéctive of grade 5. ' ,
**+ An explicit objective of grade 3 in the Mathematics Program Guide and an

implicit objective of grade’ S.

R A
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° *Temino}ogy (maintains or extends) (20)

e *Angles (maintains or_ext?nds) (21) "7‘. 4
e Studies cubes and makes copy (22) )
Comparé§ sides, angles, and diagonais of -
t polygons (23)
i.S_,OI:ts polygons o
e Locates poi.n.ts on grid | (24)
e Computes with meaéurements of time (26) o
oMultipiies and divides money expressions (27) } | ) . g‘; )
o Makes ob‘servatior_ls using C°® and F° (28) :
e Estimates and verifies weights (2’9)
'Locates distances or lengths
i , (30)
¢ Measures in millimeters . ' ‘ | - |
e Finds area efficiently (33) |- ' '
e Experiments to find prism volume (34) A
¢ [nterprets data in line graph'
' (35)

i
$ Finds dimensions from scale drawings

o Measures angles with non-standard units (36)

*An explicit objective of grade 3 in the Mathematics Progfam Guide and an implicit
*  objective of grade 5. - : ' ' : '

-
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Number of days per week mathematlcs is
taught:

Length of period:

_ Reading level of materials for students:
’ \

Is reading level appropriate?

NUMBERS AND OPERATIONS ,

s

o**Comparison--whole numbers (maintains or -~
extends) _ ()*

o**Counting--whole numbers' (maintains or
extends) ;. 4)

’ Writes numerals to 100,000,000 -

(2)

[]
- & Reads and writes Roman numerals

® Rounds to nearest million @)

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

¥ Investigates tests for divisibility '
; O EE 1.
¢ Finds prime factors .
¢ Uses division algorithm
i (6)
& Estlmates quotient :
. Determines-when 2 fractions are equal (8) -~
’ ' .
é Expresses fractions as decimal l
e Adds-and subtracts4?ra;tions . (9 . ]

v

/" o Demonstrates multiplication of fractions (10)

. Gives'place value through niilionths (11)

~' Rounds dec1mals to hundred-thousandths

* Estimates answers before computing , (14)

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

Coverage -Grades K-6.
** An explicit objective of grade :ﬂthe Mathematlcs Program Guide and an . ‘

implicit*objective of grades
*** An explicit objective of grade 5 in the Mathematics Program Guide and an

Implicit obJectlve of grade 6.

4-33
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Computes with- scientific notation - (14)

) Expresses fraction as decimal

® **Comparison--Decimals (maintains or

extends) : ) (13)

e **Adds and subtracts decimals (maintains 4
or extends) , (12)

e **Myltiplies and divides decimals (maintains
or extends) (15)

e Determines equal ratios (16)

" o Understands percent as ratio ' 17) -
GEOMETRY

o ***Geometric figures (maintains or
extends) (18)

e ***Geometric properties (maintains or
extends) - (19)

° ***Termingibgy (Maintains or extends)' (20)
“ b N ]
e **Geometric solids (maintains or extends)(22)
A

e **Coordinates Gnaintains or extends) 24)

f Classifies polygons (23)
[} s

¢ Classifies and names triangles-

e Classifies angles : - (21)

. implicit objective of grade 6.
** An explicit objective of grade 3 in t

* An explicit objective of grade 5 in the Mathematics Program Guide and an

he Mathematics Program Guide and an

implicit objective of grades 4, 5, and 6.

*** An explicit objective of grade 4 in the Mathematics

Program Guide and an

implicit objective of grades 5 and 6.

4-34
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.

ses a compass )

? U
]
’§ Copies a line segment (25)
1 . .
d Bisects'a line segment -
MEASUREMENT
® Recognizes time zones 26)
Relates money/éo_decimals
- Relates coins to parts of a dollar (27)

Calculates average cost

Estimates total cost

Recognizes variability in temperature. (28)
e Relates mass to capacity units ‘ (29) ,
? InQestigates fixed perimeter . /
i Invistigates fixed area (30 § 33)
i Determines relationship between

circunference and
? Determines surface area of prism .(33) ’
b Finds length, area, volume il
e Determines volume effiéiently‘ . (34)
e Draws line graph (35)
e Estimates and measures angles ‘ (36)

Q 4-35
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GRADES 7-8

- Number of days per week mathemgtics is
‘I’ ‘taught: : :
—— ~
Length of period:

Reading.level of materials for students:

Is reading level appropriate?

NUMBERS AND OPERATIONS .\\\

Checks;esults for reasonableness

Communicates -quantitative information

Uses mathematical words and symbols '(l);

Recognizes patterns

Estimates before computing

Investigates systems of numeration

Writes mumerals in expanded notation

‘Explores history of decimal system (2)

Rounds to designated value

?

[}

)

[]

}

|

[}

¢

!

* Reads and writes multi-digit numerals
' v

é

[}

}

]

f _

+ Investigates primes and composites
[]

)

Explores integral exponents I o

® Generalizes propertiés of wholé numbers’ (3

H Adds’and subtracts whole numbers @
' ' )
é Multiplies and divides whole numbers

Estimates answers

: (6)
Explores computational short-cuts

common factors
é

°
l|
o
} Investigates least common multiples and
|
]
'
]
]

Develops speed in mental computation ) '

) Investigates mechanical devices for
‘ * computation

* Numbers”in, parentheses correspond to those in Schedule C Surmary Sheet: Content
Coverage Grades 7-8. ' '
Q T 4-36
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Grades 7-8
Page 2

e Applies order of operations (5)

o Understands reiationship of integers aﬂd
whole numbers (7N

’ Adds and subtracts integers
i (8)

é Multiplies and divides integefs_

f‘Orders rational numbers

]
Compares fractions and uses symbols

Names and uses reciprocals

13
¢ Recognizes fractions as division

 Adds€and subtracts fractions

. Multiplies and divides fractions (10)

& Works with cemplex fractions

"Understands relationship between fractions
and decimals

!
]

' *

* Lists advantages of using decimals (11)

l .
’+ Uses scientific notation

i

b

Estimates- square roots

‘Adds and subtracts decimals

i « (12)
e Multiplies and divides decimals

oUndersténdsand uses ratios an
proportions : (13)

. o Uses relationship between fractions,
decimals, and percents 14)




-~

‘

Grades 7-8
Page 3

? Investigates how and who.uses percents
] . :
¢ Solves percent problems

. (19)

GEOMETRY

e Draws and explores properties of
- polygons

e Explores transformations,

Uses proportions in similar figﬁres

Snmme

Understands similarity

" (@6)
an

(18)

e Applies propertigs of geometric figures 19)

e Draws common geometric solids
¢ Constructs geometric figures
1

 Explores history of construction

. ® Uses rectangular coordinate system

(20)
(21)

(@

MEASUREMENT -

, S
Uses appropriate tools and units to
measure : '

23

1

1

1 -

é Uses measuring tools skillfully

e Estimates measurements (24)
e Uses metric units (25)

Understands approximate nature of
! measurement ’
] , : (26)
& Compares U.S. and SI metric units
3
4-38
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Grades 7-8 ]
- Page 4 -

s -
e Estimates and measures angles (27)
° Finds perimeter, area and volume {28)
e Uses formulas - (29)
¢ Finds approximation for pi
1

Understands radius, diameter, and
1 circunference ' (30)
1 . .
é Uses formula for circumference and area
® Reads, interprets, and hakes'graphs

and tables (31)
? Understands chance
' (32)

¢ Understands implications of sampling
. Uses mean, median, mode

i
§ Investigates uses and-misuses of
! statistics
1
¢

Conducts statistical studies

335
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WHOLE NUMBERS

"/ TEsT RESULTS

1. Comparison
2. Number Name § Place Value -

.

3. Addition § Subtraction
4, Counting
5. Numbéer Properties’

I

6. Multiplication § Division

7. Rounding

FRACTIONS

i

.8. Fractions
9. Addition § Subtractions

10. Multiplication § Division

DECIMALS

11. Names § Place Value
12. Addition § Subtraction
13. Comparison

14. Rounding

15. Multiplication § Division

RATIO

. .16. Ratio

PERCENT

—

17. Percent

GEQMETRY

"18. Geometric Figumeé

19. Geometric Propertié§




GEOMETRY (continued)

ZOfxTermigﬁlogy'

21. Angles
_ 22. Geometric Solids

23. Polygons

24. Coordinates

25. Constructions

MEASUREMENT

26. Time

27. Money

28. Temperature

29. Mass

30. Length

31. Ordering

32. Patterning

33. Area

34. Volumel

" 35. Graphiné

36.- Angles

37. Length and Area

———




'NUMBERS AND OPERATIONS

em-Solving Strategies

Numeration

Whole Numbgr: Concepts

5. .Whole Number:

6. Whole Number:
,Concepts and Computations

ole Number: Computation-Basic Algorithms
Computation-Multioperational Problems

.Mathematical Applications of

7, Integers: Concept and Relationship to Whole Numbers

8. Integers: Basic Operations (+, -, x, +)
9. Fractions: Cohcepts .

10. Fractions: Basic Operations (+, -, X, <)
11. Decimals: . Concepts ’

12. Decimals: Computation

13. Ratios and Proportions: Concepts § Application

14. Percents, Fractions, § Decimals: Relationships

15. Percents

GEOMETRY‘ o

16. Polygons

-

17. Geometric Transformations ‘

18. Similarity

19. Geometric Properfies
20. Geometric Solids )
) 21. Constructions

" 22. Coordinates




24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

"Measuring Tools

Estimation

Metrics and Customary Units

Nature of Measurement
Angles
Perimeter, Area, and Vblume

Formulas

Circle: Relationships

.

Graphs agd Tables

Probability

Statistics




| PROBLEM-SOLVING APPROACHES|

GEOMETRY_(continued

[ PROBLEM-SOLVING APPROACHES

PROBLEM-SOLVING 'APPROACHES

GRALES K-8

SCHEDULE C

- SUMMARY SHEET:

| PROBLEN- SOLVING APPROAGHES /

FRACTIONS i
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hLEMENTARY AND INTERMEDIATE SCHOOL
SCHEDULE D
"SMMARY OF NEEDS

‘Schedule D should reflect those aspects of the school's mathematics program

(e .8+, curriculom, staff 1nstruct10nal materials, and so on) that require

intervention. .

-

Use the information on Schedules A, B, and C the policies of the school,
district or statd that are related to "mathematics education, your own experi-

ences, and relevant. 1nformat10n from other sources to complete this schedule.

I. Program Analy51s

To complete this seE\}on refer to Schedule C. If information for a'
particular grade level is required, refer to Schedule B.

AO\

Content

1. Idenrlfy content that needs to be deleted.

]
\ -

2. Identify new content that needs to be incorporafed into the
mathematics program.

Problem-Solving Approaches ,

Identify gpbroaches‘that need to be incorporated into or emphasized
in the mathematics program. ,

" Student Evaluation

Identify content areas in which test results de not reflect the .
emphasis given to them in the classroom.

’




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 A.)

\

\Y

.. administrativelprocedures (e.g., budget, school liaison).

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

staff (e.g., inservice needs).




A SAMPLE OF SCHEDULE D

»

SCHOOL MATH IMPROVEMENT PROJECT

< )
SUMMARY OF NEEDS AND MATH IMPROVEMENT PLAN

<

compiled by Math Leadership Group

SUMMARY OF NEEDS

I. Proggam Analysis

A. Content

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

2.

3.

4.

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

All grade levels have examined the Math Performance Expectations
and are providing for them in the grade level program.

Content that needs.to be modified includes:
- "

Grades K-1.....None
w. 2-3.....Nome * : -
" 4....,De-emphasize fyactions for slower students.
" Sieeen De-emphasize percent and ratio for slower.
students. ‘

s

Content that needs to be added or supplemented inc}ude:

2

Grades K-1.....None .
" 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 '

1

Aﬁpgoaches (Teaching Strategies) That Néed to be Emphasized

Problem solving at all grade. levels.

Independent investigations at all levels beginning at Grade 2.

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

4-47
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C. Student Evaluation | .

1. Grade 2 SAT scores range from stanine 5-7. . .
* 2. " 4 " " 1" .oon l " 4-7. . . o

3. 11] 6 " tH 11 " 11] 3_6. ) - ‘

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

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

Lowest stanine scores are in math applications.

Content areas in which test results do not reflect the emphasis givenm in
classrooms. ’

a. Word problems at all grade levels.

b. Additionally, at:

K-1st. . . . . . see Attachment 2
2nd-3rd. . . . . see Attachment 3
4th-5th. . . . . see Attachment 4

]

II. Analysis of.Other Areas . o S,
A. Student 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 cqmmitfee—-expand role of math committee members to assist
leadership group in implementing improvement plan. -

J—

. C. Curriculum Concerns e
’ 1. Instructional materials--policy on the use of supplementary materials

. with specific:grqups needs to be clarified. ’ N
o A

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 Gnderstandings between
. grade levels such that each teacher knows the areas the next grade
4+ ., 1level would like to-have emphasized or mastered etc.

4 -
> 14 e

4: Math Guide--arrange inservice training to assure everyone's familiarity
. with the Mathematics Program Guide.

D. Staff

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

“‘“ . Kit80 >




2. Orientation to UH developed materials and CDA Math.
Y, . : 3. Consider ixs.ing visitations, aides.®’

EN

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 %ork before end of year.

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

Problem solving
Independent investigations
Relates to student environment

Orientation to the Mathematics Program Guide.
‘Program provision for top group of students. {

Identification of grade by grade pre and post test needs. -

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

Review need to provide remedial instruction for such students
in Grades K-1 and LES category not presently provided for,




ELEMENTARY AND INTERMEDIATE SCHOOL =~ -
SCHEDULE E L
PLANNING FOR IMPROVEMENT

I. Ana1y51$ of Needs

II.

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

A.

1dent1fy additional information that will be needed for. mplementatlon.

. B, identify resources that will be required (e g., materials, semces,
funding).
C. identify constraints (e.g., time, personﬁel, fthding).
D. estimate the amount of Ltime it will take to complete each component.
E. other considerations. ' '
Detémmination of ‘Timeline - S
A. Listing of Priorities v

1. Refer to the needs analyzed above in Part I. Determine which com-
ponents of those needs the school will address durmg each of the
next three years.

2. List these in the appropriatgzé space below.
3. Prioritize the needs within each school year.

School Year 19_-19

School Year 19 -19. -

School Year ]'.9____‘-19

4-50




.B. Establishing Time Frame

1. Record priorities for each year on timeline. (Make threc 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 accompllsh each of these
pr10r1t1es. . ,

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

YEAR:
QtriQtr| Qtr|Qtr
Priority 1 1§12)3)4 ¢

7 |Priority 2

Priority 3

e
- ——




' . . APPENDIX

A SAMPLE OF SCHEDULE E

-~
~

MATH IMPROVEMENT PLAN -

I. Analysis of Needs Prioritized in Summary

A. Articulation of Grade Level Content.

1. Provide grade i3621 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
_“fask in one semester. .

3. Delineate,policies on supplementary materials and students completing
grade level work before end of year. _ N '

B. Incorporation of Teaching Approaches
1. Orient teachers to'Math Improvement plan at staff meeting.

2. Follow up 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. TFollow with grade level meetings for reviewing specific portions
separately by each grade level. .

D. Program for Top Students

1. Identify size of group by grade levels.‘

2, Determine how needs of this group are to be provided for, ie, through
a specified set of materials, via projects, etc.
Identify’materials suitable for this group. ‘

tasgs above in second or third year of improvement effort,

4. Approach
reliminar:Ltasks,are completed. |

after othe

E. Identification of Pre and Post Test Needs

1. Identify needs by separate grade levels.
standardized .or other tests based on

1

2. Where needed, determine whethe
-grade- level program are preferable.

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

4. Decide needs and measures to be utilized by end of first year’ of
improvement cycle. '
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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.

+

V7o - |

he -
K
3

Q%% 2. Arrange for district educational specialist in math to provide some
T program directions. ’
3. Schedule some flex~time inservice sesgions annually.
G. Remedial Instruction for LES students and K-1 level -
1. Determine appropriateness of modifying coverage.-
2. Determine need for and if appropriate provide such coverage
through Title I program. .
) 1I. Timetable of Improvement Activities
Prioritized Activities by School Year and Instructional Quarter
; Tnstructional Qtr
1980-81 uctional 9ty
Q1 | 02 | Q3 |04
1. Dissemination and review of improvement plan......cescecees g 0%
o
2. Articulation of grade level content, emphasis, and policies.| . * *
3. Orientation to needed instructional procedures........ Ceeens *
4. Initial training on problem solving and applications ,,,,,,,, : *
3 5. Examination of UH developed curriculum materials......... N g-
6. Review Of MPG.vevverersescnnonccncons eeeeeresasessacrsennne * *
1. Determine need for and decide pre-post testing program
by grade levels........ et eseeseseresacereanannn ceeeveesanas * *
2. !Continuing training activities reldted to proplem ’ ,
"solving and other instructional procedures...... creesannes ‘“ * *
Orientation to CDA Math:.....:.... seesesenaas ceesserrenseons *
Expanding remedial math COVErage.....eeeeeeesccaccscncccnnns * *
. 1982-83 ‘ ' -
. QL | Q2 | @3 |04
Continue training activities related to improvement, * *
’ Determine need for and decide prog%am arrangements for
top achieving students. ceeceanses crnaae seesesssrmranenns * *
3. Begin assessment of‘improvement PrOSraM. veeesoanns cense ', * | % *
A Q ! - 4"53 '
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ELEMENTARY AND INTERMEDIATE SCHOOL

’ - 'SCHEDULE F

MATHEMATICS PROGRAMS

" Schedule F provides information to educators who are considering
the adoption of a new mathematics‘program‘ A brief description of some
of the mathematics programs availabie for use at the elementary and secondary

levels are included for the following:

i
1. Comprehensive School Mathematicf Program, (CSMP), grades K-6
Curriculum Development Associates, (CDA), grades K-6‘
Developing Mathematical Processes,‘(DMP), grades K-6

Distar Ar1thmet1c, grades K-6 |

Ind1v1dua112ed Mathematics Program, (IMP) grades K-12

6. Intermediate School Mathemat;cs Program, (ISMP), grades 7-8
7. Mathematics Resource Project, gradesA6-9 ’

8. Nuffield Mathematics. Project, grades K-8

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

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

and the Mathematics Resource Project, are complete mathematics programs.

That is, -the materials are prov1ded 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 mathematlcs educators

as prOV1d1ng an effective currlculum These programs do not however,

"

~




‘ repfgsent a complete listing of all available prog;ams. These selected
programs are meant to be representative of the many different types of
programs that are curfently available. Each descrﬁﬁtio; will coﬂtain
the following categories:

1. Development of Materiafs

2. Costs of Materials

3. Inservice Edugation Required

4, Mathematical Content .
5. Experiences for Students ‘
6. Teaching Strategies

Summary

90\/.\1

Bibliograph;

As stated earlier, 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 available.

éhecklists are provided to compile summaries which will be valuable

. later in determining a plan of action for improvihg the school's mathe-
N

r

matics program.




Checklist: Available Programs

- These materials are
worth pursuing:-

Program

Comprehensive School
Mathematics Program

« (CsMP) K-6
Curriculum
Development Associateg.
(CnA) K-6
Developing :
Mathematical Processes
(DMP) : K-6
Distar Arithmetic

K-6
Individualized'

Mathematics Program

(IMP) K-12

Intermediate School
Mathematics Program
(IsMP) -7-8

Mathematics Resource
Project 6-9

Nuffield Mathematics
Project K-8

Séhool Mathematics
Program (SMP) 7-12

Other

&

as a teacher

as complete
program <
as supplemen-.
tary materials
resource

not at all

program
Tor other

reasons




Checklist: Textbook Series

fhese materials are
porth pirsuing :

for other -

a5 complete
reasons

program

tary materials

d5 d

resource .
not at all

Program

Mathematics in Ou
World :
(Addison-Wesley) K-8

. Growth in Mathematics
(Harcourt, Brace,
Jovanovich) K-8

.:Harper-&Row S
‘' K-6

Heath Mathematics
: ’ K-8

Holt School Mathe-
matics . K-8

Mathematics (Houghton
Mifflin) K-8

Laidlaw Mathematics .
1K-8
. )

Macmillan Mathe-
matics -, K-8

Real Math’
(Open Court)

S.R.A. Mathematics
K-8

Mathematics Around Us
(Scott; .Foresman) K-8

Mathematics for
Mastery
(Silver Burdett) K-8




1. Compreheﬁsive School Mathematics Program (CSMP) - ...
' The Comprehensive School Mathematics Progrém (CSMP) ﬂ:? been approved by .
the Joint Disseminationlénd Review;Paneliof the U\é. Officerof'Educatién and
the National Institute of'Educationfas an "exemplary" curriculum. The first
schools to pilbt the program in Hawaii were Pearl Ridgé{jwhiau and Ala Whi
Elementar&‘Schobls. ‘ |

1. ’Development of Materials’

. CSMP was prepared by mathematidé'edudators,représeniiﬁg all grade
- levels for » Inc., a non-profit organization. '
The authofs decided to concentrate on 'What is the ideal content B
for school mathematics?" and consider secondarily cr1ter1a suCh as | ’
"What can students do?" and 'What can teachers teach?" The p1ann1ng
- stage for this program was lengthy and changes contlnue to be made on
the basié of field testiné. 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 most

programs presently in use.

2. Description of Materials  ~

",.é‘,'."?v .
"The CSMP materials are organlzed into K1ndergarten, first grade,

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

For each grade level teacher materials and student materials are

c
i

available in classroom sets. that accommodate thirty students.

The* teacher materials include guides, posters, and kits for -
class demonstnatlons. Student materials 1nc1ude worksheet booklets,
storybooks and manipulatives. In addltlon, hand-calculators are needé&

for some of the lessons. N A




,
. -
. . oh rd

3. Inservice Education Required . e

Teachers new to CSMP are requlred to. have speciial trammg ~
This. training is conductedw.coordlnator who must have attended
a summery, workshop& given .by CSdPL A cadre of coordmators has been” o
formed to prov1de the in-service tralnmg for the state. Teachers .
are involved 1n &- 1n1t1a1 tramlng whlch is ordmarlly completed =

prior to the opening of school. In addxfclon, the coordlnator also

" ".schedules regular meetings with the teachers/zo discuss pfpblems and

S -

-

X .c;bt&n feedback on progrzss. . " 5.

+ "

Schools that are,interested should contact their district

eglucat-ional’ specialist for mathematics. ) o -

Mathemat],cal Content i - ’ ’ .

Accordmg to a CSMP overv1ew of the program, the curnculum

"contains the best of mathe cal content essent1a1 for under-

*

standlng the ature %f mathematlcs and 1ts ever incremsing

A [

appllcatlo s 1n\the real world" and ", present(s) the content

in a hwnamstlc fashlon. to-render it ac::e551b1e, exciting
and meamnéful to yowng children. " 2

’ %Iihere are four major mathenatical strands in CSMP: The

World of Numbers, Strmgs and Arrows;- Geometry and Measurement; . ' ;'
.and Probablllty and Statlstlcs. Sti'ings are used to collect | ) .

i3
and c1a551fy dz/ relevant to a partlcu]:ar problem wh11e arrows




»

CMP believes that mathematics is a unified‘whole and should be

treated a§ such. For th\at reason the content.is deveioped in a spiral
approach. Students. build "mterlocklng experiences of increasing sophisti-
cation." It is also designed to extend experieﬂs-a child has already
encountered. Many of the-experiences _in CSMP a_ré‘ pr;oblan solving oriented ' \'

and are presented/m gam:gfke or story settings. -« .
Experiences for Stud‘e'nt

‘

wn

5 . .
Activities classified unde¥.the headings Non-Verbal Languages, the

Ve ’ .

Hand CaQ&lator,’ and Pupil Materials provide important experiences for.

students.

) » Three so-calléd "Non-"'erbal Languages' permeate the matefials for alle
grades\: the langu’ége of strings the language of arrows, and the Papy
Minicomputer CSMP describes the Minicompujer as "a simple device consist-

ing of a seE/ oP colored squares on which checkers are pladed ..(it) is a
type of abacus which combines th)e)&ual p051tiona1 system w_1_,th 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 may (concent:ate"on thinking
and to provide instant feedback s0 children can make and test conjectures.
»Actually, in CSMP the calculator is .a way of enrichigthe program The ’

pOSSlbllltleS for use are.nimerous. Further, CSMP has found that the T ?

calculator has a benef1c1ai effect on students' ,interest and understanding.
It is used as a pedagogical rather than a computational tool.
Most of the independent work wjthih\the/ppogram is done through the

..

< use of four kinds of pupil material described below. . , " ol
b
a. -Worksheets. Three, levels of dlfflculty are 1dent1f1ed and work- v .
sheets correspond to specific lessons. . 2 g - o .
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I3 } % . . .
b. Workbooks. . These too are for 1nd1v1d'ua1 alor'k The work becomes .-

progressively more difficult as the student proceeds through,the C

' a . .
pages. : S ’ -

’c. §torybooks This collect?mn of 24 stories for young people are
n‘}dependent of each other, require little readmg (of words) and
need no teacher explanation. They are portrayed. by the language | v
of strings and ‘arrows and b}%he' minicomputer.

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

1]

pupils in reading about and doing mathématics if interesting story
. \ situations.
6.

Teachmg Strategies

H

Carefully prepared Teacher's Guides have been written whlch provide
background information about the program, a layout of day-to-day lessons, ‘ ‘
and the lessons themselves. o ! . ) ' -

. .
) ’ . . . -

The lessens are very ccmplete and ncarly every one is 1n the form of

I
a sample d1alogue w1th qucstlon': the teacher can ask and possible answers

"
o
)

by pupils.

Pgollowmg are a few obJectwes that teaching strategles are expected
&7

‘

\
L

to accomplish:

a. Secure|a maxnmnn teacher-student and student-student Ynteraction.. - ~

b,

»

Aid Mils to invent

. s
. without recourserto algorithms. o L,
. ’ L . y L L. 4L ' . .
. d. Encouradge studen?s to apply their curiosity, lntmthn, and powers /,\'
N . v . ‘

[ » N
4 . IS
I

<+ . -of reasoning, . - ~ ' ' CotL . ;
' o . M\/ l Lo, e L . .. ' -
. - & . - ) ‘" . . ¢ S\ *
WJ’ . , A 4'611,' e E £ s b
- ) e . . ] ) . _—
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7. Summary v - . ?
A CMP publication states, "CSMP has found it difficult to even begin

discussing the program except through an in-'deptg hands-on exposure. ..
usually in t:,he'fon;l of a two .or three day workshop.". .
Bvaluations by'CSMP s:taff and alsc; by persons not associated with CQMP
indicate that CSMP students learn traditional skills at least as well as ___
. comparable non-CSMP students and that of the two groups, CSMP stuélen'ts show
a higher level of ent}ilt;siasm and interest in their mathematics program.
The reports also indi>€e that C9P studénts do better in dealing with
mathematical processes such as relatipnal thinking, estimation, large
mnnber; s ”and certain word problems. Listed below _are: some othel" gengra.li;a-

. tions about CSMP. Some are non-evaluative-.yith $he reader allfwed to decide
) T . i e , -

* their worth. . ‘

]

a. There is'no format to assess mastery of student skills. TeacHers

are u{'ged to use any monitoring device with which they feel

[ 2

“t

comfortable.
N . .
b. Work with time 1 pm‘i”tted. All measurement is done with metric
. /
units. /

' c. There is & Strong reliance on games and fantasy Qd/péle stories.

d.,“F.ew, if any, pages of drill are found. Program authors feel there
. 4 . ' . . .
tis a surprising amount of pracﬁce throughout the program. Many

-

¥¢ ! situations are provided where abifity to calculate is needed to
3y - .

-
N . .respond to d situation and calcul?atién is considered to be a tool

own sake.
. . ." R ) !' . . s ’, >
e. There is a strong emphasis on estimation and mental arithmetic.

f. Thy .proglfa?m‘ has a ‘dpiral development;. there is repeafed exposure
‘s . \ . <, L.
- ‘ . - 4‘624' : s 7 ) R

l\ - .

. to do interesting things rather than a chore to be done for its_ R

L)

-

Yo

¥

E )
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to a topic on increasingly sophisticated levels to produce regular

growth.
g. Reading by students is at, a minimum, espec1a11y in the lower grades.

8. B:Lbllogr_aplxx. -

a.

CMP materials are available from CEWBL,‘Jnc., 3120 'S$th Street/\,

S’t. Louis, MO 63130, A "List of Availaﬁle.jMaterials" 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 book],et7 or articles which describe many features
- » .

of CSMP.
Locicard, J. D. Jed.). Twenty Years of Science and.Mathematics

Curriculum ,Devélopment The Tenth Report of the International

. A short review of CSMP is included in thls yearbook.

Clearinghouse. College Park, MD: Un1vers1ty of Maryland, 1977.

ThlS report contains a short description of CSMP

National Council of Teachers of Mathematics. Mathematics learning for

Early Childhood, 'I’hlrty-seventh Yearbook. Reston, VA NCTIM, 1975

*

Woodward, E. "CSMP: A New Alternative in Elementary School Mathe- -

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

-is a ’short.desd‘iption of CSMP which focuses on grades\ K-4.

. ;
\ C
K ‘ ‘ ]
.
. [ . v
“p
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‘ i " " 2.' Curriculum Development Associates (CDA) Mathematics
CDA Math is a program in mathematics for grades 1-6. It includes '
booklets for smdaﬂ:s, teacher resource books and kits of materials fbr
parents to use with their children. The first scf;ools to pilot the ~

program in Hawaii were Kualapuu and Wilcox Elementary Schools.

- CDA Math has been developed over a period of years beginning
| first as teacher resource materials and culminating in books. for* )
‘students. All matenals are pubhshed cammercially by Curriculum .

~

\
1. Development of the Materials - . , . |
k
|
l
Development Associates, Inc. |
This program differs in many respects from those of other I
. commercial publishers. First, they hire no salespersons and use NoO 1

advertising agencies. Further, the “ma:erials may be adopted only

.i‘ . with a commitment of staff development by a district. | This staff ... 'I::f‘“ .
development is supervised partially by CDA trainers.

2. Description of Materials

A brief description of CDA Matﬁ materials is ,given below. v
Books names "a" are for grade 1, "b"* for grade 2, ... and "1 "for grade
6. All student booklets are consumable. Student books a, b, and d <.
_ are bilingual w1th ms'cructlons in both English and Spanish.
Student Booklets‘ .
) . Individualized Cazlput;gtJ:.on, le\'relsTazll;,) ay, bl, by,.C15 €y dy,.

dy, e, €2, fl, leteac}i facts and oper/itions, who}e mumbers and |
fractions. g S ) J

My ngre§§7 Bool al')'c ;l My Progress Book def. ) Tests included érg
&-m_'_. - ', . “identical to those found in\t'hﬁ Individualize& Computation books '

" - . b . :
, v 4:-6.4 R . f
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_Patterns and Problems, levels a, b, ¢, d, e, 'f . There are two focuses: |

practice of facts and operations in probiem settmgs and intro- ‘

o’ duction of such topics as geometyry, measurement, money and. time.

(-Teacher Resource Books: )
Mathematics for Everyone (This book is volume 1 of Drill and Practice

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

phil/osophy, goals and ‘materials of the ‘program. . .

Drill and Practice at the Problem Solving Level. These are lc;ose leaf
pages for reproduction for use with s.t,udents. Notes for teachers,
are on the'r’evers.e side. There afe three levels of
a(;tivities involving manipulati_ve objects, sketches, and

arithmetic notation.

' Bank'ing 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 and theory of child cievelopment that uncierlies it.
The second volume is a bank of acti\}ity pages with extensive

-

comments to teachers.-

Experiencing Fractions. This book contains suggestions for fraction

activities using manipulative mater‘i'ais such as egg cartons and
measuring sticks. " .
Placement Activities and Tests. This set of materials reviews formats

7/ .
used for camputation and illustrates the types of activities for .
. te -

practice and problem solving. Its use permits the starting of

pupils in CI}\ Math at any grade level 1-6.
[ S s .
~ Two supplementary resources are available to develop language and

thmkmg skills through mathematlcs. The first, called Thmk Talk and

Connect, is de51gned for use at the kmdergarten and first grade levels.

. . - - i
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‘It consists of a box of duplicating masters and a teacher's guide. The \

‘ . _'second resource is the Think, Talk and Read Math Center. It provides for
~ oral language experiences and language de\;eloplnent by using activity cards
that children "read". The teacher's guide includes a card-by-card
commentary describir{g thc focus, pre-activities ,. think and talk suggestions,
story starters and related-cards. -
A spec1§{ feature of CDA Math is thé concerted effort to involve parents.
- - Pr1nc1pals are glven direct respon51b111ty for building parent interest. A
kit called Maklng Friends with Numbers is available for use by parents,
teacher a1des, student tutors, or others working on a one-to-one relation-

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

_a, b, and ¢ contain letters to parents for each unit.

- -~ i - 9
. 4

¢

3. Inservice Education Requlred

An inservice program is required for introduction of CDA Math for
teachers. It is highly recommended that resource teachers and principals
also receive training. Persomnel trained by CDA will conduc,tﬁinitial
workshops p1"_ior to the opening of school and provide follow-up support
as requj:red throughout the year. k'A cadre of trainers is available in
the State. Schools that are.interested should contact their district
eciucational specialist for mathematics. | . .

Sgne of the features of this inservice program are unique. A minimum

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

A )

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

carrying out the 1nserv1ce program durlng the year, visit classes, mAy

' teach demonstratlon 1esson$, and provide help with problems that may arlse

. during the first year of 1mp1ementat10n. _
. ' - '
_ _The training is needed to develop an understanding of some different
ways of "looking at' a mathematical problem, including stratégiesethat
' I

\‘1 ‘ . « , T N *
)
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promofe experimentation by pupils, and to help pupils plan soiutions, make
up problems and search for interesting results, Further; most teachers wilf
need help in learning how to teach an "oral development oﬁ 1angﬁage.”: They must
recognize that the program is designed to help with the problem of '
individualization and that théy must develop ways to organize ihq class

to make maximum use of this feature. -

Mathematical Content

The mathematical content of the Mathematics Program Guide (MPG) is

4

covered well by CDA. The numbers and operations and measurement strands as .

well as an emphasis on problem solving ;re evident even by casual observa-
tion. The‘geémé;ry conte;% is pfésent but is éoméwhat more difficult to
locate because it is so often imbeéded in broglem situations. Language
development is an essential ingredient of the program. fages early in the
program have little or(no reading so the first goal is oral language o .
development. New vocabulary is introducedAa; it becomes more meaningful

in the context of an activity. The vocabulary of geometry such as-pafallei,
pérpendicﬁlar, triangles, and so on‘is taught regularly as part of language‘
development in many lessons. “

Experiences for Students

There are many experienceébfor'students that probide practice in
computa;ian with whole number;: decimais,and fractions and in measuring

" with various degrees of precision. Wbrd problems and gréphing acfivities
for developing concépts are also found. The curriculum is based dn a

movement of experiences from manipulative to representational pictures to

abstract symbols.

Major differences betwee and other commercial series do exist.

Some of them are described

~ 4-67




There are many experiencés with physical materials such as beans

and beansticks. T,
Many problems are "open- ended " Every student is able to complete

"a .significant part of each a551gnment while some students are

challenged by an extension of the basic task.

After workmg on a set o,f examples, studénts are asked to make
up their own problems. Such activitids are not isolated examples
but an integral part of the program

Practice is often disguised and in an mterest:mg form. Students

practice as they try to discover an 1dea or meet the conditions of

a problem.

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

pictures for a computation are used to illustrate a computation
» i

in early instruction and then discarded. ' “

) Problem-solving behaviors are practiced continuously. Such

behaviors as recording results of experiments, organlzmg data,
completmg tables, searching for patterns and mvestlgatlng 1deas
are found throughout CDA.  One of the difficulties confronting
teachers riew to CDA is in gettiné the maximum 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 solvmg

and make
@\

468 - 0 . | '
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inyestigatiaﬁs on their o&n. - '

The materials reflect this approach to how children learn mathematics. ‘
The ‘approach, however, forces ever& teaéher to make éhéngés in teaching .
strategies. The usual strategies of class discussion and independent
student work are basic in this program. But most teachers must makex
adaptions in their.tea;hing procedures if students are to obtain maximum _ ,
" benefi'ts from én§tudy of this program. The most important of these are

’

‘discussed below.
a. The emphasis in mathematics education 1is shiéled from developing
skill ;6 involvement in problem solving. Drill and praétice in
computation is not an end in itself but becomes an indispensable
tool or a meaﬁs to the end of %@;ving problems. Students are not
expected to have a complete set of computational skills before
they develop liigher level skills in problem solving and makjmg ) .
independent investigations. ’ | . '

A

b. Taiking about the work is an ﬁmportaﬁt part ofapy’lessqn. Students
_discuss their plans for solving a problem, how their piaq may have
.chénge& as the solution progresséd,'best ways of recording solutionms,

etc. ‘ —
| c. The teacher in CDA Mith 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. o ‘

d. In this program, students are encouraged to choose their own

methods for solving the problem and to take the problem to their

' own levels of sophistication. It is the author's contention ' i
RN ) : )
i 4-69
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that, if the students have the neceSsary~ background and problems
-are sfade interestin‘é, they will vx:’ork toward solutions in their

own styles and at their own rates.

e. - Student evaluation does not consist nerely of paper and pencil
tests. In this. program, teacher observatlon of students' behavior

as they solve problems gives more and better information than mere

€

written answers.

. The abov; deécript&on pf strategies indicates the need for a dedicated
teacher and one willing to change. The author of the program says (when
discussing individuaiization) » "Rather than incréasing the burdens on
tgachers, this new approach ... offers greater opportunitieé for them to
‘realize their professional potential and to meet the diverse needs of each

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

" jnitiate problem-solving activities that include a mixture of md1v1dual1za-

tion and interaction (among teacher and students)."

Sumary , - ,
Some of the goals of CDA Math as given on page 64, Mathematics for

Everyone are, the following:
a.- Encouraging perseverence.

* b, ‘Putfing the learner in the driver's seat.

c. Solv:.ng substant1a1 problems.
d. Bulldmg a pr1de in the learner of what he already knows and what

he finds out. o
| ‘

e. Helping the learner record that knowledge. &

f. ~ Providing opportunities and i'ecoghitibn for independent investi-
gation. ' ‘

g. D%veloping a friendliness with m@bers and shapes.

¢ 4-70
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not resist change.

Of all programs presently available, CDA Math is the one strongest in .
problem solving as outlined igethe MPG. Its implementation in the class-

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

. Nearly every school can improve its mathematics program 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 res:ult 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 stl:udy.of two ESFA Title TII projects using CDA Math shows
gains of about 1.5 months for each'one month in school. However, adoption

of CDA 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 1mportant and who are f1ex1b1e enough to try new

strategies are essential.

" Bibliography

There is little information on CDA in the literature of mathematics
<

education possibly because it is scmewhere between the commercial publisher

.

and the experimental program with r.espect to adoptioﬁ procedures, adver-
tising and other fe.atures.- For further information schools should contact
t'he/ir district educational specialist for mathematics or write to:
Curriculum Development Associates, Inc.
1211 Connecticut Avenue, Suite 414

Washington, D. C. 20036 . ,

. . . N
o
h '
. .

>
(S
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‘ . . 3. Developing Mathematical Processes (DMP)
. i ) -~ * . R

| | ’ Developing Mz;lthematic_al Processes (IMP) is a comblgtze K-6 matﬂh;amatics
program of ‘90 topics, each in a separate booklet. Booklets 1-40 are for .gré‘des.
K-2; 41-64 for grades 3-4; and 65-90 for’grades 5-6. Each topic consists of the
appropriate tpachei's guide, student booklet, testing materials, and kits of

*

physical materials and printed materials.

1. Development of Materials N

The program was developed by the Wisconsin Research and Development

Center and is publishedl commercially by Rand McNally and Company. Funds

for fhe program came from the federal government and the state of Wisconsin.
Thg program was prepared for use by all students and _lﬁa~S been tried

) out in schoolks.'. ‘
. 2. Description of Maltter'i‘als -

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

conta‘i'ns‘ the following physical and printed materials for the teacher and oL

32 students:
. a. Physical materials ‘kit. A1l needed manipulative. materials for
32 pupils.
b. Printed inatérials kit. Picture cards, gameboards, graph paper,
and duplicating masters for pre-assessment tpsfs.
c. Teacher materials kit. A Teacher's Guide with pupil pages and

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

and pages for recording pupil performance.
'd. Student materials kits. 32 consumable student booklets.
Student guide kits. 32 sets of three nonconsumable student
. materials in book form for grades 3-6.
4-72
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3. Inservice Educa;cion Required
= The developer and publishet have trained; number of coordinators ' . ‘,
who-are available to assist districts in the implementation of this
curriculum. Further, a copy of the IMP Resource Manual is prov:Lded in each
kit of teacher materlals. This- Resource Manual prov1des a framework
around, whigch to orgamze a complete inservice or preserv1ce program. - =
* The mathematics in IMP is not radlcally‘ dlfferent from any present\
-curricdl;nn. However, learning to use the many materials and learﬁing
strategies for helping chilc;ren become inquiring, independent problem

-

solvers should require -instruction with persons who have considerable

knowledge about this curriculum.-

4, Mathematlcal Content

"The mathematlcal 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 "mvestlgate," are found con51stent1y .

“

. The content includes the arithnetlc of rational numbers, geametry, and
the elementary ideas of statistics and pr{)b.ability. Measuremefit i\s\sfrongly

empﬁasized.

- 5. Experiences for Students
T,
In general IMP is an example of activity-based Tearning. Concept

development emphasizes a 3-step sequence beginning with physical

experlence moving to pictorial experience and. cu1m1nat1ng with the use of

asu1tab1e symbohsm Technical vocabulary is 1ntroduced as needed but R

deiayed until the pupil has learned the concept. The materials prollgle a

variety of. act1v1t1es and require the use of different physical matérials.’

At the ‘lower levels of the _program little reading is requlred There are

many problem-solving activities such as uwestlgatmg,wfmd;ng reiafiph:* .

»

ships, and examining and organizing data.
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6, Teaching Strate'gies
Regular ObJeCtlveS, thOSe that are to be checked for mastery, and

preparatory objectives, those that will be checked for mastery later are
llsted in the teacher's guide for each topic. Review objectives, those .
t}}at maintain mastery, are included for many topdcs.

Another part of each Teacher's Guide is a Topic Inventory. "I‘his
Inventory assess€s the possible mastery of regular ebjectives. The teacher
.may use it as a basis for individualizing the emphasis with different )
pupils. The sdme Topic Inventory is recamended as a post-assessment to

check on pupils' accomplishment of objectives,

The Teacher's Guide also contaifns a list of thj materials needed,

suggestions for student preparation, teaching suggestions, and suggestions

>

on classroom management.

While no supplementary materials seem to be a\}ailable presently, there
are open-ended activitiesj optional problems and regular reviews through

which the program can be, individualized.

7. Suxm}ag . /

The developer of the program states that IMP uses a multisensory
approach and places emphasis on concepts in familiar 51tuatlons The use

of technical VOcabulary is delayed until it is needed and many lessons are
, "y

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

-

is. to develop inquiring, individual problem solvers. fI‘Eere are many oppor-

‘tunities for the students fo practice behaviors leading to achievement of

that objective.

Potentlal users should however, be aware of the follow1ng comment

by a reviewer: materials may place additional workload on the teacher.

- .
Y ¢ y
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‘.I'( ' 4. Disgar Arithmetic .
i / Three packages; labeled I, II, and III, constitute the Distar Arithmetic N
program. Each package of 160 lessons is»one'year's work covering the skills |

of arlthmetlc for whole numbers - and beglnnlng work on operatrons with common

fractlons Brochures describing Distar state that the program has beey ) '/
. ‘ started at age 3, age 4, kindergarten, f1rst grade, second grade, and even .
higher grades' In each case, the program was deemed successful. .

1. Development of MatJrlals

Distar programs were developed empirically through years of ‘research
T~ for reading and language as well as mathematics. The commercial publisher,
Sc1ence Research Assoc1ates (SRA), feels it is an effectlve tool to use in
teaching basrc skills and concepts in these. areas. The authors, in pre-
.* paring this 1nstruct10nal system, be11eve that each student can be taught
and educators need to find ways of teachlng so that each student masters
! ' ' \ each basrc element beforg going on to more comp11cated-concepts. o §
) The publlsher has prepared a Summary of Case Studles concerned '.‘J; f
> w1th the effectlveness of the Dlstar Instructlonal System The studies
report data on the. ach1evement of students w1th varying backgrounds |
and varylng ab111t1es. Th1s 5ummary reports "that the Distar Instruct-

ional System las successfully done the Job it was 1ntended to do "".

o 2. Descrlptlon of Materlals . ' . : ‘ '
’ : The program, now in 1ts second edition, has the following components.

[ .
-

a. Student Materials ) B -

For each of Dlstar I, II and III, there are three books of about'
' ‘ j 100 pages each for each child. They are called Take-Home Books
. \ . for I and II and” Workbooks for III Each book conta1ns written -

activities that the children do as part of the structured

-’

4-76 ' :

s 4
i §
i

¥, ' ”;:‘ . 1 U.U

.
=2
3




. '3.

'

. . ) R
{ . () . - Lo \
[} H R -

Py \ - .
( «
. ‘ N
presentation of .the lesson and as independent seat work. The

. "books are consumable, ’ . '
D « ot . ‘ 'f' o ) '

b. Teacher Materials . .
A teache;,s kit includes the follow1ng . _ X i

»

(l) Teacher Presentatlon Books three for Distar,I, four for II,
and two for III. These books te11 the teacher exactly

4

e what to say and do, what re$ponses to expect from children
- and what correctlons to make for common errors. : .
(2) A-Teacher' s Gulde for each of Distar I, II and.III has

preservice and 1nserv1ce sections.. The first introduces ‘

.

the program; descrlbes how to 1mp1ement 1t and provides

general teachlng techniques. - Tﬁe 1nserv1ce %ectlon des-

. cribes new ‘mathematical content as it is 1ntr0duced and
. A ] -

_ provides general information oh presentations. . .
(3 Teacher's Take-Home Books (or Workbook§) are student ,

L}

. books with ariswers. : . .

« -~

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

a

, ¢

- progress of each group in the class&
. - The kiﬁ also contains form boards, acetate page protectors and /
decks of cards which %re uded in, teaching. This‘mafer;al is’ roe

non-consumable.

Inservice Education Required . -

The preservice sedtlon of the teacher s gu1de may or may not be used

with an experlenced Distar. tralner An annual 3-day preservice event is

k]

held each summer in Hawa11 However, the teacher's gulde is written so that

the prospectlve "teacher who is unable .to attend these se551ons ‘may learn and *

]

practice w1th another person, preferably someone who will also be teachlng

2‘ 4
Dlstar. ~Costs of special Distar tra1n1ng are negotlable with the publisher.

, ) 4-77"
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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

-

‘before presenting it to the children. \

t
4. Mathematical Conteént
. This program.is limited to arig(l;nnetic only. The content as identified.in

scope and sequence charts is very similar to that “of most presentlr used

" programs (in arithmetic) and of the Mathematlcs Program Guide '(MPG) except

for sqme differences in la‘nguage and grade placement of toplcs. Some sample

topics from each book are listed below. - .
a. Distar I |

2 First lessons are on rc;te counting and continue with ratidnal:
counting, symbol identification, symbol writing, equality, addition
(some sums of 18 studied), counting baékwards, subtraction and

I 4

Ty problems. T

b. Distar II

The first lessqps review bistar 1 ‘for\ those entering the program.
. New to;ics include completion of addition and subtraction facts,
' . ! !
addition and subtraci:ion algorithm, mltiplication and diirisiqn
facts (di\.risiqn i%’ inéi_cated as a multiplication, 3 x D - 6),

' story problems, a little work with fractions (adding,‘ rgducing,

- - and multiplying) and a few lessons on%egative nunbers. .

)

c. Distar IIT~
Practice with facts is contim:Z5 Algorithms for the four opera-§

'tlons .are StUdlEd along with 1derab1e work with fractlons and

factoring. v There are more story problems and some fomal problem--

solving procedures are reinforced.

ictice an exercise

13
¢
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In Distar II, there are a few lessons _o_ﬁ finding area by counting — .
squares, measﬁrement of length and weight, ;ellipg time and coin problems:

The Learner Objectives of the_MEQ_which,concern arithmetie %n grades -K-2
are covered in Distar. Some of the objectives for measurement and almost
none for geometry are covered. The problem-solv1ng emphasis in the MPG -
identified in the Learner ObJectwes and the behav1ors 115ted on pages 16 x .
and 17 are not present in D1star. In Book III formal problem-solving

procedures are practiced. , These are quite differént from those in the MPG.

' ?

*

Experiences for Students

The first sentence in each Teacher's Guide reports, '"The concept under- .
v s '
lying Distar Arithmetic is that virtually all children candlearn if we teach
, v > * ~
them carefully. The program, therefore, provides the kind of careful : . ,

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

instruction that is needed to teach basic skills."

.

R . -
s_tudents answer questions in unison and on signals from the teacher, The '

other activity is 1ndependent work on the Take-Homes, two sided worksheets

There is one worksheét for each,'

L
[
1

dntaining wrltten problems and act1y1t1es

lesson. . , ' : : .

Whlle the structured aspect of the program predominates aIl others,
,there are built-in features that provide for 1nd1v1duahzat10n (See

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

!

corrected daily, resultmg in remed1a1 work for some pupils. Details on how |
Z

to group chlldren, change membership in groups and proceed \gth faster-
'movmg students are outllned in the Teacher's Guides. °
Each Teacher's Guide describes three d15t1nct1ve features of Distar ‘

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

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

of tasks. (b) Practice ‘1s controlled and reallstlc for students to
master ~ob3ect1ve. and (c) 'I'he sequence of skills is controlled for

~ necessary mastery in preparation for more compldcated tasks.
. - \ s

: 6. Teaching Strategies . ,

Teaching strategies havesbeen\discussed in vpreviousysectioné beca’use,
it is Iimpossible to completely,isolate contént , experiences for pupils
and methods. . ‘ : ‘ ‘e

4 .
) -
. -

¥
The lessons described in the Presentation book are extremely i

+.. formal, detalllng preélsely what "the teacher is, to do ‘and say. Further,
which mght allow su‘ldents to ask

+

there is no varlatlon from day to day

questions, describe a solution, dlscuss a problem, show a series of steps B

>

' ‘ . to other students, and so on. ' - Co .

.

: The following paragraphs describe three,important aspects of Distar.

They concern the nature of this approach whlch can be overlooked if the .

»
»

materlals are examined br1ef1y . .
Ir§ this’ program, X

. .a. Verbal, proficiency in arithmetic is jeveloped,
'it there}ore

2 arithmetic is considered a special form of.language.

~", ’ -
- .

uses language as a vehicle to habltuate mathematical responses.
So it is expec.ted that children repeatlng certain language pattems

will establish connectlons to important concepts.

“b. The 1dea of ma.stery is bullt into the program. Each task is

developed by a series of small steps leading to achlevement of that
task. The teacher is told to present each task until students’

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

.y ’ a specific goai is repeated on a number of successwe days.

wl ’
. ) .




c. A single basic strategy for each fype -of problem is learned, o ' \
Furthermore, alternative approaches to solving problems are
discouraged.

It is recamnended that instruction for Distar be provided in groups,

preferably three. Sample schedulés for groups are provided.

It isexpectedt.hatélbwtonehogxrandtenmimrteswwldbespmtm
sEn;cmred ariﬁmﬁc on every available .school day. The Teacher's Guide
indicates that the uﬁependent seat work can be scheduled at any regular
co?v?nlent period.

Sumary |

A judgment on the worth of Distar is difficult. Its reliance on
mastexy of small bits may not agree with a person's theorylof how pupils
learn. Its formal procedures may be distasteful. Tts claim that all ‘
children master spec1f1c objectives may be doubted These statements can be
debated w1th arguments to support both positions. -

Many teachers will feel uncamfortable, not only with the rigid control
of the learning situation but also with the plan for flexible grouping, the .
one hour plus per day scheduled f01: arithmetic, the lack of geometry and ‘
other features. At the same time; the careful analysis 9f tasks provided by

Distar will give every teacher idéas and insights into how pupils learn

verbal skills of arithmetic. Certainly the highly structured approach is
‘ sorgeuhat unique. Yet, this approach yields some effective ways to learn.

Reports from users are favorable.

11.1(‘)’ ‘ ' ' ¢ | . .




° o | o
: Distar may be compared to selected objectives .and goals established

£

by the Mathematics Program Guide.

- ' i )
_ Emphasis in Mathematics « Emphasized in -
Program Guide . . Distar l
: 7
Problem-Solving ° Not in the sense used in the
- | Mathematics Program Guide (MPG)
Learner Objectives for K-2 For arithmetic, beyond @G,‘ )
Slightly for measurement. Very
’ little for geometry. -
Develop curiosity ' .| 'No - a
Develop commmication skills Strong emphasis on verbal and o
‘ h '| writing skills.
8. Bibliography o . S
g t
L K3
a. Natipnél Council of Teachers of Mat}"nerrlatics. Mathematics Learning
in Early Childhood, 'I'hii-'t;y-seven'.th Yearbook. " Reston, VA:
v , y . )
the Council, 1975. This yearbook contains a short but excellent
. . Lo NE ’
- . . v [
review of Distar. , h
‘v - - x . .
b. . Science Research Associates, Chicago, IL. (publishers of Distar).
il Additional brochures cited in this "summary are available.. N
- " ! ‘
' N
- ’ » )
» i3
I ! -
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5. Individualized Mathematics Program (IMP)

- ) ‘ B -
. . (
The Inchnduahzed Mathematics Prbgram (P) 1s an individuallyy prescribed

mstructzonal system based on stated performance objectives which contains,

student assessment/dlag;wstlc devices with correlated t&chmg'mgterials.
1. Development of Materials ° . ‘ o -
IMP“is published by Educational, and Industrial Testing Service, San

*Dlego, California™ _
This program is des1gned for use with all students aid has been tned

-oug in schools.

Description of Materials ‘ - . . oL

>

~ IMP is a complete kindergarten-adult progrdm divided into seven different

levels. These levels are:

_levél K - kindergarten
level 1 - grade 1

" level 2 - grade 2
}evel A.- grades 3-4 -
level B - gra:des 4-6

level C - grades ¥-9 -
. . . ”
level D - grades ?-adxﬂ% , &
~This review will consider 6p1y Tevel C,\grades 7-9.- All materials are
4 . . .

»

* in a kit containing: - o T ' .

a. Student Progresé Chart and Student Objectives Checklist folder. %

"44

. ¥ .
These are used to present a profile of each student's strengths

4

and w esses. . . - . )
ea.kQ ’. . o@% ;
tovs”

' Mathematics Progress Report. Thlf report is used- {o 1nd1cate

parents the instruction that the .Student has received and she pro- .

gress made.

s
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In addition, Tests of Achievement in Basic Skills (TABS) is available

for use with IMP, TABS éonsists of criterion referenced survey tests that
measure specn?m learning obJectives, they are de51gned to help the teacher

dete speC1f1c skiil weaknesses Test resul%s are used for student

‘placement /in the IMP system. . L
\/\ :

Inservice Educ?tion Required , v ,
No inservice education is required.

“Mathematical Content

IMP provides the _teacher with the organization, materialsg and d1agnost1c/

4
assessment dev1ces needed to individualize instruction w1thm the classrﬂom.

. ! :
The instructional material for level C is based on 64 stated performance

obJectaves and student@gress is determined relative to the stated objec-
i Yiut & RE G

g :;:(:{ ","assessment of stu-
ég&rﬁ :

tlv.és "I‘herefore, IMP Imrgnals prov1de for c
TN, b

dent def,mlenc1es and p pg’esgrlptlon of 1nstruct10na1 materials.’
{

& .'w 3
When compared to the%thematlcs Program Guide (MPG), IMP has considerable

T .
)

 cases the IMP. objectives dea11ng with Numbers and Operations exceed those

coverage of the obJectnms stated. for Numbers and Operations. In many mﬁ%%‘
e i

stated in the gclhematlcs Program Gu1de : %;&
Although IMP does p:&de for instruction in the areas of Geometry and

Measurement the MPG is much more explicit and stronger with respect to the

7) >~ J
. experlences that should be prov1ded to the students. It must be pointed out

that the ggéf"dxlty owaMP instructional ‘material is computatlonal with very
R ¥

11tt1¢ atten2610n glven to experiences such as:’ "investigation, discavery,
f2) N
7

uconstructlon, estmgatmn, -etcetera.. In add1t10n, the problem-solving emphasis

the Learner Objectives and

.
. « s N .
. R S
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behaviors listed' in pages 16 gnd 17 does not seem to be present’ J,n the o

MP. ] , S

Experiences for Students . 759 )
IS ' . > . ¢ . “
The introduction in the‘Teacher's Manual for 1eve1 C states, "...The

IMP thus represents a way of prov1d1ng fbr wide ranges of achlevement .
levels represented in classrooms and glves each'student the opportunlty,
and respon51b111ty, for progressnng at his own rate. This rate is deter-
m1ned by the 1nd1v1dual capac1ty of each child." ' o

TheréYore IMP prov1des a flexible approach to implementation of
individualized instruction in the classroom.

The majority of instruction is from Math-Paks. A‘MatgiPak is an
eight page individual instmuction booklet prefaced with 4 statement of the

.

performance objective tbward which instruction is directed. Each Math-Pak

contains:
a. a diagnostic’pre-tést“designed to identify_a'student's specific

difficulty in achigving thé sﬁatedapbjectdves.

b;‘ five’practice -problem lessons eath of*whicﬁ is related totbne of
the areas of d1ff1cu1ty isolated byzthe pre-test: From 10 to 20

- practlce problems are present in each lesson. .

c. a problem set covering all Operat1ons required to meet the stated.

dbjectives. - . ' - )
d.” a post-test paraliel in conféntJto the~pre;testr .
Math-Paks may be assigned in small groupssor individually. . Students
are assigned those Math-Paks whlch argtassoc1ated w1th incorrect Items on
the Prewassessmen(\TABS, Once the Math Pak pre -test is corrected the

teacher a551gns only those lessors for whlch 1nstruct10n and pract1ce
are needed. ’ _— "

4-85.
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Teaching Strategie$

Mo specific classroom teaching strategy i$ recommended by IMP.

Rather, IMP' offers a system of management by which a teacher can individualize
instruction. IMP follows the pr1nc1p1es of 1nd1v1dua112ed instruction
which requires for each individual student a continual:

Assessment of progress " ~

Diagnosis of learning difficulty

Prescription of instruction ,

In generai IMP was designed to provide an organization 131 which the
teacher teaches individuals while providing basic mathematics meterials for
the teacher to use. IMP also provides for continuous evaluation of student
achievement (relative to IMP 'behavioral objectives).

The approach to using IMP, as su-ggested by the authors, is reflected in
the following sequence: \

(1) The teacher selects from among the, IMP objectives those appropriate

- to the classroom context. ,

(2) The teacher pre-assesses and records student~ progress. _

(3) The teacher fills-in Student progress cjhart and essighs obj%lve(s]
to the-student., ' _

(4) The students are assigned the appropriate Math-Pak. )

(5) The students complete Math- Pak pre-test.

(6) The teach prescribes lesson or 1essons in Math Pak for students

to complete. )
(7) The teacher glves students help individually or in small groups as .

students work on 1essons

(8) The student completes lessons and self tests.

® The students complete Math- Pak post-test to ‘the satlsfactlon of
a
the teacher.. - - , .
e ' 4-86 11 N
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-~ (10) The students continue- to work in other Math-Paks until all
4 -

2
assigned objectives are accomplished.

(11) The teacher post-assesses and records student progrgés.

?

Summary. )
IMP is a self-contained instructional system designed to pinpoint

the student's weaknesses and provide effective instruction.

fThe IMP was developed to help teachers implement a program of
individualized instruction by providing them with detailed performance
objeﬁtives'describing the learning product, and bf providing methods aﬁd
materials organized to achieve those objectives. '

As stated previously, IMP has consiéer;hle cov;rage of fhe objectives

stated for Numbers and Operations in the Mathematics Program Guide.

Instruction in the areas of Geometry and Measgrement is also present

but is essentially computational- in nature.

11§ . 4-87
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6. Intermediate School Mathematics Program (ISMP)
X \

The Intermediate School Mathematics Program (ISMP) is a comprehensive 7-8
mathematlcs program contained in five books. Books I and II are the bagic
seventh grade\program Books IIT and IV the elghth grade program, and Book V may
be used in either the seventh or eighth grade ‘<

1. Development of hhterlals

This program is a product of the Intermedlate School bhthematlcs Project
at the Curriculum Research and Development Group of the University of Hawaii.
It is appropriare 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. Description of Materials
ISP is being published by the Research Corporation of 'the University
. ) \ ]

of Hawaii. .

This section will contain a description of the ISMP materials. All

inquires should be directed to: ISMP, c/o Dr. Nancy Whitman, University of

‘Hawaii, 177¢ University Awgnue, Honolulu, HI .96822.

f*- _ The ISMPkis a two-year)instructiongl program contained in five books.
Bqéks I and II are the first-year course,bf‘stugy and contain the following
units:

. Elements of Geometry (Angles, Protractor, Compass, Symmetry, Polygons)
< Computation I (Primayy Facts, Mumeration, Mental Mathematlcs)

Computation, 11 (Secondary Facts)
Distance’ and Direction (leferent Coordinate’ Systcms)

4-88 .
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3.

. keyed texts with commentary on Meious Instructional strategies;

L)

v

¢

Measurement I (Metric Linear Unlts Addltlon and Subtraction of Decimdls)
Measurement II (Metric Area Units, hhltlpllcatlon and Division of Decimals)
Fractions I (Idea of a Fraction, Addltlon and Subtraction of Fractions W1th

Common Denominators) - .
} Fractions II (Equivalent Fractions: Addltlon, Subtracticon, Multiplication

and Division of Fractions) .
Books III and IV are the second -year course of study and contaln

Ratio (Enlargement, Comparlng Geometric Flgures Scale Drawihgs, Gears,

Comparing Objects, Rates)
Integers (Addition, Subtraction, Multiplication and D1V151on) R
Proportion, Percent ‘and Slmllarlty
~Statistics with Probability
Shapes and Patterns (Polygons and Polyhedra)
. Elements of Algebra

Book V may be used for both years:
N ' t [
Computation IIT (Logarithms and Fxponents)
Fraction III (Prime Factorization) X
~ Measurement III (Volume, Mass, Capacity) ‘ C N

* . BT
Activities are an integral part of the program. Content and approach are .,

blended in order to assure greater understanding. The program encduragcs

problem-solving behaviors and stresses-the use of language as a vehicle for
©

-

mathematical comprehension. ' . R
(1) Teacher's Annotated Editions,

(2) Supple-

The accompanying teacher resources “are:

{ : .
mentary Materials Folders, prepared quizzes, tests, and supplementary worksheets;

and (3) Instructional Support Kit containing game and flash cards and other

v

"

manipulatives essential to the program.

Inservice Education Required

ISMP requires teacher inservice education prior to adoption and during

Arrangements for inservice training can be made ,

program implementation.
through Dr. Nancy whitman.

Theginserv1ce education is needed to develop an understanding of the

different ways of "looking atv a m?thematical problem. Further, most teachers

will nged help in learning how to teach an '"oral development of language."

Q

»

i .
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tapes, etc.

Mathematical Content . . T

' The mathematical content cff the Mathematics Program Guide (Mpc) is cove;ed .

very well by the ISMP. 'I'he empha515 on the numbers and operatlons measurement,
and geometry strands are ev1dent even by casual observatlon. Language
development is an essent1a1 1ngredient of. the- prdgram .

The TSMP takes the p051tlon that mathematlcs c0n51sts not only of '"end

products'' but also the "mathemetlcal processes" that must be used in order to

achieve the "end products." For that ree_’gqn the content is developed in a

spiral approach. Students build "interloﬁﬁﬁg" experiences of increasing

sophistication. The ISMP is desigried to eﬁc’tend experiences a student has
B j ‘4 .
already encountered

2 The gencral areas of study contalned in the IS\IP 1nc1ude

Seventh grade: Geometry, Canputatlons Coordlnate Systems, Measurement,
and Fractions . .

Eighth grade: Integers, Ratios, Geometry, Proportlon, Percent Slmllarlty, I

Statistics w1th Probability,-and Elements of Algebra T

Lo

RS

I‘vcperlences for Students o ] L
One of the general goals of the ISMP is indicated by the following taken

from the ISMP teacher's manual.

.
(4

"L (to) satisfy the needs of students for content which is interesting,

enjoyable, challenging, and provides for success.'
One of the most noticeable character15t1cs of the ISMP is that activities

are a promlnent learning mediun. These act1v1t1es form an mtegral part of

the total program. These activities may include proJects,‘ experiments, games,

' -
In some instances these activities will function as 'qrganizers'




6.

~

b
* 1

' of the matheniatigal content _ar;d in others they provide the necessary rein-

forcement of “ideas already learned." .
~ In addition, the ISMP stresses the. use of language as a veficle for

mathematxcal canprehensmn 'I‘he.-.relatlonshlps of the physical world
language, and mathematzcal symbols are mcorporated in the program develop-

ment. The ISMP rejects the view that poor readers can learn mathematics in

L] ~ .
a language vacuum : ' Y

-

Flnally, not only does the ISVP. encourage "mastery" and J‘n-dep,‘.h study

3

a of basxc skills and concepts but it also encourages problem-solving behavi‘ors ¢

»
such as looking for patterns, maklng and verifying conJectures estlmatlng,

and looking back at the solution and process.

Teaching Strategies ' ' ~ o
For each Ynit of study there is a-list of learner objectives to be taught'.

" These learner-objectives are keyed to the pages in the student's textbook.

Coupled, with the learmer objectives are, teacher commentaries which are

designed to assist the teacher in usmg “the I  materials, Thes,e commentaries

VAS
_2ive page—by—page guidelines on how the unit o study should be taught.

-

One of the most noticeable asnects of the instructional Strategy utilized

1 .

by the ISWP is the organization of the mstructlonal umts within each of

.the five textbooks Each un1t of study ‘is not always worked on contmuously

but rather is mterrupted by tﬁe study of amother un1t whrch is not too

dependent on or related to the unIt Just studIed ThIs strategy of sw1tch1ng
4
" has these added advantages:

»

-

a. It provides a change of pace for 'everydne, teacher included.
b. It provxdes students an opportunity to develop their se1f~confldence

8tudents who were weak ©on the first un1t will not nec'essarﬂy be weak

\‘

4

L
on the new unit.

o




' ¢

It provides students a "rest" or "incubation period. Students will

have had an opportunity to 'mull ever,' consciously or not, materials™.

in the first umit. )
d. It provides w1th1n a school year, -a "wood-catving" effect. Students
return to the study of a unit at var1ous times and- "ch:p-away" "

at it until mastery is achieved.

The 1nstructlonal format of the program makes it possible for the teacher

to gasily switch instructional umts. The switching of umits generates a

particular rhythm and pattern of instruction. Suggested sw:ltching-patterns

»

are provided in the recommended sequencmg of the,materlals.

¥

)
. \
7. Summa o .
. ;
- - . . -
..

© Some of the features of the ISP arc the following:. RN
a. Local color is used in Concept formation, relnfnrcement and

applz.catlon when approprlate. Fer example, the concepts of mauka

¢

and makai are used in ~"deve10p1ng_the concept of bearings.

. -

b. Activities are a prominent learning medium. The activities form -

A
’ st ' an integral part of . the total program. . )
- c. The pmgram demands "mastery" and in-depth study of certain basic
. Skllls and concepts as well as deve1 ops problem- solv1ng behav1ors.
d. The program stresses language as a vehicle for mathemat1ca1
comprehension. : . [ ‘ . )
] - When compared to the 7th and 8th graue program outlined m the Mathemat1cs
) Ptog:ram Gulde, ISMP. covers well the mathemat,.cal content for Numbers and
o 0perat1ons, Measurement and Geometry. Fur*her, ‘the emphasis on application,
| . l _ the use of physical material in\concept déevelopment, znd the importance bf

~drill play major roles in this program,

4-92 ' )
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7. Mathematics Resource Project \ __

-—

!

-

The Mathematlcs Resource Project has produced five large books, each over

¥ )

500 pages, described as top1ca1 resources for teachers for grades 5-9.

The Mathematlcs Resource Pro;ect was concelved to draw from the vast
amounts of material ava11ab}e and to produce usable resources for teachers.
_From these resources, teachers would select oiassrooﬁ materials as needed
emphasizing interesting drill and practice, concept.building, problem-solving,

laboratory approach, and so on. .

These materials, then, are intended to supplement an adopted program.

—

1: Development of Materials
Materials’for the Mathematics Resource Project were prepared at the
{ Universdty of Oregon. They are based on research supported by the National
Science Foundation. Fhe present preliminary ed1tlons are published by

Creative -Publications.

4
\

The names of .the five resource books are:

* 1) Number Sense and Arithmetic Skills )
2) Ratio, Proportion and Scaling
3) Geometry and Visualization ‘
4) Mathematics in Science and Society "
. 5) Statistics and Informatlon Organization

-

2. Description of Materials ' ’ ',

- " 3 3 - 3 - 3 - [J
Four of the resource books are divided into five major sections. These

are described below. *

a. Didactics. These are papers which give information on learning

theories, teaching strategies, diagnosis and evaluation, and goals

-
L} r -
.

and objectives.

e




Teachlng Emphasls. Th1s section stresses 1mportant areas such as

calculators appllcat1ons problem solving, . and so on which hélp
in teaching most topics. . For each area, there is a rationale !
describing its importance.

Classroom Materials. This section includeslpaper and pencil

wo%ksheets, transparency ﬁasters, laboratory cards and activities,
games, bulletin board suggestions and teacher directed activities.

Teacher Commentaries. Each Classroom Materials section i3 sub-

divided into mathematical topics such as concept of decimals,
: ' -

addition of whole numbers, ratio as a real number, lines, symmetry,
and so on. Teacher. commentaries appear before each of these sub-

sections. They give a rationéle for teaching the topié, suggest

how to 1nvolve students, suggest alternate ways to introduce or

£

develpp the topic, and so on.

. Annotated Bibliography. This section lists souicga.whichlwere

I

used to develop the resdurce.’ :

~?

The fifth book, Mathematics in Science and Society,'éontain%(the usual

Didactics section. This is followed by six sections entitled Mathematics

and Astronomy, Mathematics and Biology, Mathematics and Environment, .

Mathematics and Music, Mathematics and Physics, apd Mathematics and Sports.

4 N N

Each has four subsections:
e

-

a. Introduction
¥

»

b. Classroom Materials. This-includes worksheets, activity cards,

projects, investigations, and other types of activities.

L3

Glossary
Annotated Blbllography
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3.

Inservice Education Required

n

There is no inservice edu:ation required. However, the materials

could form the bases for workshops in geametry, applications, or in
. - i .

problem solving. -

Mathematical Content

Except for Mathematics in Sciencé 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 topi¢ preséntly taught are readily found. However, there is no basis

for comparing the mathematical content to that of the Mathematics Program

Ghide. This project does not intend that any topic is covered completely
or that a strict sequential development of that topicis followed.

Experiences for Students

A study of student materials reveals the féllowing features:

a. Materials arc included at many levels of difficulty.

b. The matérials-inclﬁde a variety of experiences such as investiga-
gZOns; experiments, collecting data, and drawing conclusions.

c. fhere are experiences f&r pupils who need té repair deficiencies

- as well as others for fast learners.
. d.- There are many games, some just for fun, some 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, estimatioq?

problem solving, applications) searching for patterns, encouraging
’ 4 ’

communication and many more.

f. Many pages promote organization of data so students may discover

generalizations.




g Nﬁny pages require' the use ofmmogels, papey folding, and many -
other manipulatives. ) B . ///
h. There are many examples of applications not ordinarily found .

in mos& materials. - .

Teaching Strategies

The teacher will find many suggestions on how best to use the student
péges Classroom management systems are suggested Strategies and
suggestlons on how to help pupils are 1nc1uded in the D1dact1cs, Teachlng
Emphasis and Commentary to Teachers sections.

In general, these resources are more than juse pages that may be
reproduced and given to pupils. Effective wa?s to use the pages end reasons
why these are effective %s an integral part of each resource.

Summary

Jhe f1ex1b111ty and variety of the Mathematics Resource Pro;ects
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 material is appropriafe
for his/her students. The teacher oriented sections on strategies, teaching ok

emphases, and so en, help provide background and insights for making such

decisions.

Bibliography -

1

Because these resources 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.0. Box 10328,

3977 East Bayshore Road, Palo Alto, CA- 94303. ) . .
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8. The Nuffield Project ST P
A ' . e s ‘

One of the best known and most respected British materials in the
v 4
United States is the Nuffield Pro;)ect Although there are a few books that "‘%fw :

can be placed directly in "the hands of students, the Nuffield Project consists

mainly of materials for teachers.

Many features of- ghe Muffield material can be incorporated into our class-

rooms. Among them are the organization of a mathematics . laboratory and ¢ '
Jmagmative activitie¥ for it, the emphasis on applications, .and the stress ofié |

| givingfstudents an opportunity to think. ! %
1. Deyelopment of Materials ° : . : @

The Nuffield Mathematics Project was funded by the Nuffield foundatlgn,&,?‘ e T Y
a private agency. It started in the middle 1960's and most of ltS ’*‘;“ +
materials were compléted before 1970. The planning and prepara'tion of ' ‘

materials was done by mathematics educators from all grade gvels. Samples

;"

out-of-date. They were written as an early reaction fo‘ the eft‘frenes of '

structure and formality of the sixties. Their informal approach with a
w

stress on active learning and a desire to "spar]{. children's mathemati'taai

imaginations" by shifting the emphasis from our world to their world" ) :ezé

can contribute to an improved curriculum in most schools. ' égﬁ’w%‘\?

) “ e . . ' . . ' . / »’ Pl
Additional information and prices can be obtained from ‘{14 g

School Department _ .
John Wiley § Sons, Inc. ) ‘
605 Third Avenue ..

New York, New York 10016

2. Descrip'tion of Materials ‘ .

) J .
The Nuffield materials described below can be used by a teacher or a : '

school in the following ways.

12
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b.'o General Guxgles - ﬁ:
; 1) The Story So Far. An index to early guides.
’ ’W v 2) Into Secondary school For teachers of older students.
a;};" 3) Math's for Everythlng For teachers of infants.
4) The First Three Years. IOF teachers, ﬁcif/‘the first three '
priman'y\years.w | |
5) The Later Primary Years . For teachers of the later
primiry years. . 4 . o o,
6) A Guide to the Guides. !
c. Teachers Guides (called Core Guides). b

-~

.
£ a As a basf&,fer lesﬁnmg about how to teach selected topics in . .
% mathemat:.ci and f1r1d1ng examp1e< of effective activities for s,
® tudem;s ‘ ‘
b. Experlences w1th whlch to §gppfment any existing program>= 7
j%c Bml%;ng a pro}ifam for whlph the objectives include those related

-
%
R &

to 1n_crea51ng the use of physical materials, problem Solvmg
81 and ‘gpplications. ¥ .
il
If a study of these aﬁaterlals is undertaken it should be through a

series of carefully planned workshops. (This is expanded later in this

él

(4
6. .

[ S

report.) '
It is not & program in the sense that we understand the term because

there are few books for students and no structured scope and sequegce. .
However, for the purposes described above it is an excellent resource.

The most important materials of the Nuffield project are the following.

‘-

I Do and'I Understand. An introductory guide which describes the

!‘“‘3-;

sophy of the "program*'

a.
and the needed organization within

e *School to implement it.

1) -Computation and Structure. Covers the content under Numbers -

122 -




and Operations in ‘the Mathematics Program Guide (MPG).

2) Shape and Size. prlCS from Measurement and Geometry
. 3) Graphs 1ead1ng to-Algebra This topic is jbr children ages

10 13 w1th most examples concerned with graphlng ordeﬁll

pairs of'numbers. \
. d. Weavin§ Guides. Booklets for teachers which give detailed .
‘ 1nstruct10ns and act1V1t1es for a single concept. Titles include
Desk Calculators, Probablllty and Statlstkés Computers and Young

Chlldren, Loglc, and How to Bu11d a Penﬂ
e. Check-up Guides. These check-ups-of student progress replace

’

Qradit ional tests.
£, 'étudent materials for grades 6-9, These are modules devoted to
51ng1e mathematlcs top:cs FA course can be buzlt -up by the teacher
‘ u51ng asanany, or as féw of the modules. as desired. The order
of use s chosen by the teacher. Modules can be "slotted_;n to any

i course and used to stpplement or partially replace standard texts.

More information.concerning‘the'content of these materials is needed to
adequately descpibe ‘the Nuffield Progect The following will help portray the

flavor and spirit of- the project.

a.. The materials contain illustrations of ways to teach selected
concepts and skills. AR
b. The materials have an activity orientation.t Students are somewhat
'self:directive in following written directions and considerable
;readingqfkilis are requined. ’&he motto of the: Nuffield Projétt is:
"I hear and I forget. .
I see and I rememben'

‘1 do and 1 understand

c. The materials empha51ze discovery by students.

(e 123 -9




d. The materzals develop awareness of mathematics p “the enviromment.
Mathemat1cs is mtegrated w1th other subjects. ObJect1ves related
o - to language instruction are develaped through reading directions
" and the writing of reports of ea‘cperiments. : o )
fi. The materiala attempt to humanize mathematics. | |
~ 8. ;Stutlents are asked to think for themselves.

* K. 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 who msh to initiate or expand an act1v1ty or laboratory program
in mthemtms. Details of a recommended workshop program are given in the
book, Freedom to Learn (see Bxbhography) Two mportant objectives of the
workshops are for teachers to became conversant w1th the aims and ideals of
active learning and to be convinced that students can 1eam mathemaucs

‘ - through their qwn discoveries. At such workshops teachers would adapt "the

activities outlined in the Nuffield materials and develop others.to supplement
presently used books. -

4. Mathematical Content N .
The Nuffield materials do ﬁot have a struttured scope and sequence, student

books for each grade, a complete list of objectives nor specific expectations

\d

for mastery at a certain grade level. For this reason a d1rect comparison

— to Learner ObJect1Ves of ‘the Mgthematics Program Guide is Imposs1b1e
However, the many acamples of activities.and lessons in the Teacher Resource
Guide leads to the conclusion that the major mathematical tepics of the

MPG are covered 'Ihere is particular strength in the measurement strand.

- 5. Bxpenences for Students y
.’ 'I'he Nuffleld Project believes that the mathematics 1aboratory is an
I effecta.ve way of learnmg ma,themat1cs. Class dlscusslon, ‘oral, and ertten

N
ot
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reports, paper and pencil practice, and planning solutions By students are
also important aspects of the learning experience. Learning to communicate

with mgthemat'ics is a major objective of hoth this project and the Mathe-

matics Program Guide.

The use of open -ended questions, real-life expenences, and graphing

‘are characteristic of the Nuffield materials. Experiences that provide ‘the-

oppertunity to.practice problem~selving behah‘ers (pages 16-17 of the
Mathematics Propram Guide) permeate all mathematics topics. Those most

often found are collecting data, organizing data in tables, sorting according

to variqus criteria, searching for patterhs, and making Teports of experiments.

The Resource Guides provide the teacher with only a limited mumber of
pages of drill. This need for drill is recognized but it is assumed that

teachers can develop such lessons as needed.

.Teaching Strategies

Many teaching strategiés"navé' been identified or implied in previous
sections. Many of them have been related to teaching in a laboratory
situation where?udents part;crpate actively in act1v1t1es, organlzlng
data, draw:’mg and checking €onclysions, and preparing reports of their
conclusions. o |

Many of the teaching strategies suggested promot.e a pupilvcentereé
curriculum, the relation of a mathematical model to a real world 51tuat10n,
the importance of intuitive thinking, and the development of commmzcatlon
skills. .

Thé Nuffield Project has, for the most pari, prod:uce_ci materials for
teachers. The student materials are on specific and, 'n general, in-

dependent topics. In England the entire set of materials would be used in

1oz 4101




1n mathemaucs and the faculty of a school or djstrict can profit from a

workshops for teachers and then by the teachers themselves as a reference.
They could be very effective in an inservice course here and even more

effective if the éxpressed purpose of the course was to develop laboratory

experiences.
Individual teachers may or may not find the Nuffield materials useful.

They may not be able to easily locate the specific topic they wish to supplement.

Activities are sametimes organized (in the Teacher Guides) into a Series of a

few consecutive lessons. More often a variety of, experiences with a set

of materials is destribed. B \

A negative Teaction to the Nuffield materials from the preceding
paragraph is more ‘than balarced by positive factors, This is evidenced by
the fact that the answer,to each of the following questlons is, "Def1n1te1y

yes." , . ' C
a. Can certain activities of the Muffield Project be incorporated

&

profitably into our program?

b. Can teachers learn to teach a more activity-oriented program by
studfing these materials?

c. Can experieﬂces be found to replace i)resently used "tell and do"
activities?

d. ,Can activities-be found that help students commnicate math‘ematically‘
and leayn to attack problems" ‘ '

Thus, most teathers will be able to f1nd 1dgas to improve their lessons

!

careful study 6f the Nuffield materials. However, that study should be

plamned in the form of a series of workshops with a leader familiar with

the Nuffield materials: - - . ‘ .
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© g, The School Mathematics Project (MP) ..
The, School Mathematics, Project's (SMP) Basic Mathematics Series is
iftended for students from grades 7 to 10. It includes student texts with

accompanying teacher's editions. Supplementary materials are also :available,

- -

but ot 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 sx%udents_ than was originally planned.
Thé result was the Basic Mathematics Series, Books A - H.

The series as well as other SMP materials is available in the United

States through:
Cuisenaire Com;;any of America, Inc.
12 Church Street

A

o New Rochelle, NY - ‘osos .

2, Description of Materials

a. Student texts: Books A - H are é\oftbopn.d books. Topics include " °
numbers and operat;lons, geometry, probability and statistics,
measurement, matl_'ices and trigonometry. Topics are interwoven
throughout the serieqs with a spiral effect. Accompanying
teacher's editions contain student pages and bc;t.h answers

and suggestions on how to teach the tJopic"sL

1
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b. Si.xpplementax"y materials: In addition to the basic set, the

following are availahle for enrichment: gnd/hr teacher resources.

SMP Activity Cards: These cards contain material found in

. books A and B. anguage.is,sﬁnpl.ified and content is ;;resénted v

in; smaller units. Three packs are available. The Main Pack-

Cards I is activity-oriented. It enables students to beg'in at

different points and different levels, and te progress at their

.

own speed.

Preliminary Cards offer a review of basic operations of
arithmetic. Supplementary Cards extend topics introduced in

L

the Main Pack, ‘ ‘
Elementary Tables: This little pamphlet contains three-place |

logarithm and trigonometric function tables and a list of

helpfpl formulas. Tables of squares, square roots, and re-

( ciprocals are also included,

-SMP Books X, Y,. Z: yfs series éxt;nds topics i;xtrodgzced by.
A -’H, thus all?:wing MP to offer a 7-12 curricilum.
Accompanying teacher's guides provide answers as well as

* background infomafion_ to topics and suggestions,on the treat-
ment of these topics, ' ' |
Other pubiicat-io‘r‘ué such as the Sfaecial Mathematics Series,
Books 1 - § are also available, This series is intended for
upper quartile students from grades 7 through 11, and is a

resource set for the teacher, For a full listing of SMP

- publications and p;ices write to the Cuisenaire Company: -




3. Inservice Education Required

There is no inservice education required, However, workshops and
teacher tralnmg on SMP are available. Contact the Cuiqenaire Company for

mbre information., Since many .of the topics covered in SMP are not found

in more traditional programs, a teacher using these materials would find

some sort of inservice information worthwhile.

F)

4. Mathemat ical Content ,

The content of SMP addresses most of the Mathenatlcs Program Gu1de

(MPG) objectives. The goals of SMP are to.make the study of mathematics"

excitin?ﬁd enjoyable and to expose students to the nature of mathe-

A

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-dimensi'onal geometry, and statistics and
probability are-integrated throughout the eight books in the series.

: Sa:\e of the ot;jectives of Core Algebra, Selected Aigebra Topics '

and Core Geometry are met by the Basm Segles but SMP:

Books X, Y, Z must be used to complete: the picture. (SMP Books X,

Y and Z extend the topics introduced by A - H and are 1ntended for

Option Y type students; thus allowing to offer a 7-12 currlculum )

The empha51s of the program is towards mathematical ideas rather than

ampulatlve techniques. Problem- solvmg behaviors like looklng for

e fostered by the presentation of 1deas,

patterns and makmg conJectures ar
&

_ 5, Experlences for ‘Students
Experiences for students are more varied 1n SMP than in other pregrams
l‘wajor differences between SMP and other pro&rems mcfude the following:
- LB .'The spiral approach is used. Topics of ﬁarit}unetic, aigebre,
. ‘ : 130
4-106 , I
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. . e

geometry, and so on, are interwoven tﬁroughoq% the progranm.

a2 \

’ In fact, it is often difficult to tell at any one time whether

one is doing algebra, geometry, or some other area of mathe-

matiés.

\

b. Activities play a prominent part in concept deﬁelopment.

"Teacher talk' is minimized, with students taking an active
T

L .
. . A

role in the learning process.
L

" ¢. Problems do not always hgfe a right answer, Instead: these

L)

probleps iegd to an observation, a judgement,.or a 'best’

possible answer (after some discussion).

d. Confent is brokén down into small 'bites". This ﬁrovides a
change-of-pace type of-scheduiing. At the same time, student

" interest is maintained'ﬁﬁring each short chapter,

Mathematiéal_content,is drawn out of real situations which are

easily recognizable, understandable, and genuihely interesting

»

to students. . .
f,. Development Bf problem solv{ng skills is encouraged,

Mathematical ideas are .first described in language which is
. <

not itself mathematical. Language should be a vehicle,

not a barrier to mathematics. ' ‘

>

Teaching Strategies o '

Because of the nature of SMP,-the-role of the teacher is not one of
"information provider". Instead,<fhe,teacher is a guide and partger in the
student's learning process, A classroom atmospherevwhich'engourages‘peer
teaching can jiéld a big pay:off. Every effort should be ;Ade\to bromote
problem-solving behaviors, such as looking for patterns, making and
verifying conjectures, looking -at alternaté methods fbf'@oing‘é,problem,

and so on.




{» «

Since there are many activities in SMP, clagsroom management problems

may arise. Some suggestions and warnings are offered in fhe teacherfs

guide. - .

The goals of SMP are to make the siﬁay of mathematics excifing and

enjoyable, and to reflect the nature of mathematics and its uses in the

.

modern world. [ts success towards these ends is evidenced by its wide-

* -

spread use_ in Great Britain (over 60% of aldl secondary students), It offers

an integrated approach to mathematics, thus giving students an opportunity

to meet ‘the mathematics of the present. . ”
Bibliography ‘ ‘
a. Thwaites, B. The School Mathematics Project: The First Ten Years. | ;o

Cambridge, Great Britain: Cambridge University Press, 197Z.
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ELEMENTARY AND INTERMEDIATE
SCHEDULE G \
SUGGESTIONS FOR IMPLEMENTATION

The examples pélow 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 Mathematics Coordinator regarding

.
[ ]

deadlines for in-service requests

in-service needs jdentified in the school's improvement plan

" 2. Contact District Mathematics Coordinator regarding

3.

Contact textbook representatives and publishers through District

availability of resource personnel (e. g., U. H. College of
Education, community college, parent and community groups)

the nature and availability of District and Statée 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. :

ks

Mathematics Coordinator

availability of teacher in-service training

examination copies of instructional materials (e. g., for
remedial, for enrichment, for incorporating problem-solving)

setting up a teacher resource room or area \
collect examination copies of student and teacher books

inveritory manipulatives and games that are available at the
school ,

subscribe to the Arithmetic Teacher and/or Mathematics Teacher

Schedule committee and faculty meetings related to mathematics for
the school year ﬂ

schedule meetings at periodic intervals

have a speci€ic agenda for each meeting




o S

6., Plan for a quarterly newsletter higﬁlighting accomplishments,’
o;rrent tasks, and future goals relative to the school’s improvement
plan ‘ . . ,

7. Determine criteria for evaluating intervention strategies identified
for improving the mathematics program ‘ ’ :
4

. 8. Establish in-house in-service training for particular content areas |
and/or teaching strategies &

<

9. Plan for teachers to observe other teachers mthm the school .

. 10. Plan on visitations to other schools ~ ’ L

11, Contact schools within complex .(elementary feeder schools,. inter-
‘ mediate feeder schools, high schools) for articulation meetings

4-110
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High'School Schedules A Through G
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Introduction l C

The flowchart for Assessment and Improvement Activities found en the next

page represents an interpretation of the Foundation Program Assessment énd'lh'
‘ by

_provement System (FPAIS) for school initiated change in mathematics. The

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

for improvement, and implementation of the improvement plan,

X

The model assumes that the leadership team consists of an administrator

and at least ¥wq mathematics teachers. Schools may find that having the

mathematics department chairperson on the ‘leadership. team facilitates the

cqprdinatioq of thg_aséessment and impfovement activities.

Tﬁe guidelines offer suggestions to the leadership team directing the -
school-level mathematics assessment and improvement activities. These guide-
lines-are based on the eﬁpériences 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 the mathematics
department's budget, personnel, student test results, and so on. The
schedules highlight'recent developments such as the ;wo—credit mathematics
requirement for'graduation, the Hawaii State Test of Essential Competencies

(HSTEC);, and the Mathematics Program Guide. The ,school and department pro-
files proQided by‘these scheduleiuigzye as a bas;g,fdfgéchool:level planning

for&imp;pvement. For example, by identifying the mumber of students taking
less than two credits of mathematics dp 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 imﬁrdvement;

This proceés begins with the leadership team analyzing the information on the

l)':‘
vo:;

-
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. HIGH SCHOOL ~ * -
FLOWCHART FOR ASSESSMENT AND IMPROVEMENT -ACTIVITIES

et

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 C: Post High School Information :

Team analyzes, problem areas reflected in completed Schedules and
other sources to complete first draft of summary (Schedule D: Summary)

. k3

~

Team leads mathematics department in discussion, analysis, revision
of Schedules A, B, C and first draft of Schedule D - >

Team/mathematics department completes Schedule D based on this input _ .

. . > Team/mathematics department identifies and prioritizes needs on Schedule E:
- , . *  Planning for Improvement _ ) —
" _Team begins first draft of improvement plan angd timelines on

L ' Schedule E ) ) - .
Team utilizes appropriate sections of Schedule F: Materials Assessment . .

3

~

, Team leads department meeting to’analyze and revise
improvement plan and timelines .

Team/mathematics department completes improvement plan and ‘
. begins implementation using Schedule G

Team coordinates and monitors department

implementation of improvement plan .
' ’ , [ ]
Team/mathematics dejartmqnt Teassesses needs.a};d evaluates ’ - \i"/
improvement plan (including adjustments, revisions, etc. ¥ )

~ - -

: S y o
Team/mathematics department reviews ;nd updates Schedules A, B, C, and D -

5-2
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) i, .
assessment Schedules A, B, and C, including their current course offerings
relative to their student population, budget, and staff inservice training needs.

The leadership team also reviews the appropriate parts of the Manual, including

the trends and issues section and Schedule F. for improvement alternatives.

following input from the department members, a three-year impfovement plan

|
is finalized on Schedule Ee ' i
i : "
The suggested timeline is to complete the improvement plan within one
' i
|

_ school-year. Moreover, it is strongly recommended that the team begin imple-

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 and ‘Department 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 teacher awareness

of the Deggrtment of Educa}ion's goals and priorities for mathematics edu-

-

catien. ' , ' . ~

This information serves as a basis for analyzing data on suBsequent

. \ -~ -
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 'HSTEC results40n Schedule B or the post high school

plans of twelfth graders on Schedule C. . o
” . ' ‘ \/ ~ .
\ L The leadership team completes Schedule A, The completed Schedule may
be used to involve the rest of the department. Some teams may decidesto

complete Schedules A, B, and B before involving the department.
The Principal has access to most of the data at the school. Other

. . datagmay be found in records kept by the mathematics department c_nairperson, .

- 4 . ! ", .
o the school registrar, or counselors. '




i

-~

>

. Schedule B Testing and Student Evaluation ’

Schiedule B compiles ;pé 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. 'I?le results of ’tests‘
inciuded on Schedule B are available at the school, fest.results are usually
_kept by the'_registrar‘, the counselors, or the admimstrator respon;ible for
testing. _Analysis of test results shoultl provide the leadership team with
information on strengths and weaknesses in the school 's program,

The Del;artment ’of Education has identified fifteen Essential Canpeten;:ies
which are included in the obJectlves and expectafions sectlon of the Manual.
The leadership team may want to call the School Testlng Coordlnator for help
in reading and 1nterpret1ng the school's HSTEC results. These results may
influence the department's assessment of the content and skills to be taught
in the Option X courses.

" Schedulé C Post High School Information

Schedule C is de51gned to summarize the data that are ava11ab1e on hlgh
school graduates. The intent is to help the leadership‘feam'analyze the mathe-‘
matics ptogram in ténms of how well the needs of the students were met.,

Most of the data, 1nc1ud1ng the grade dlstrlbutlon from the Uﬁ;;er51ty ‘
of Hawa11 at Manoa, are available at the school 1eve1 usually in the office
of the reglstrar or the cgunselor. A similar grade distribution of incoming
freshmen is available from the University of Hawaii at Hilo and each comminity
cellege in the system. Leadershlp teams that determlne a need for this 1nfor-
mation may contact the registrar of the respective campus.

The completed Schedules A, B, and C provide a means of sharing relevant

information with the other mathematics teachers, as well as a means. for

beginning'the,analysis of the school's mathematics program. For example; a

,comperison of the data reflecting the intehtions of twelfth graders on

) 5-4
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Schedule C with the department's program of courses on Schedule A may reveal
“ . . 'student groups whose needs are not being -

_Other considerations in the analysis include requirements.in mathematics 1
: i
for admission to colleges and universities as well as for particular fields |
offs_tjudy. Counselors and guidance teachers usually have the latest available

information,

" Schedule D Summary ' ' | A

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 areas. ' ~ T ‘
The completed first draft of Schedule D, along with completed Schedules

T -

A, B, and C, serves -as‘ a means of pro'moting dialog(ze and articulation within ( .
the department. Some leadership teams may decide to complete the schedules |
up to this point before in\;olving the other members of the department in the .
* assessment and ‘improvement activitie-s; Schedule D is finalized with input —
from dep'ai'rtment members, and is used to draft the improvement plan on
. n ,

Schedule E.
Schedule E Planming for Improvement

v

' Schedule E provides a format for developing the department s three-year
improvement plan. The needs 1dent1f1ed on Schedule D are analyzed with
respect to resources requlred and constraints 1mposed Modifying, adding,

or deléting courses té reflect the Mathematics Program Guide are hlghllghted

‘ The leadershlp team and/or the mathematics department may choose’ to

_ ,rev1ew the 1nformat10n in the Mathematlcs Program Gulde, the Manual, and the
Q s ¢ .l g ) .
. ‘ , . s s X PRI % v
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a'\(ailable course guides in planning for alternatives and intervention to '
address the department's needs. The mathematics department may also request . '
assistance from District, State, Upivers;Lty or other resource personnel during

their planning. ‘ : \

The draift of the improvement plan including the time frame suggested - g
on Schedule E is shared at a meeting for reactic;n’and input from the mathe-
matics faculty. The improvement pla;n is reviéed and finalized based on ‘this
inpyt. The support and imvolvement of the department members are necessary
component‘s in the' implementation of the school's improvement plan,

An example of the projected tlmellne is provided on 339 5-26 in
Schedule E. It illustrates some of the steps involved in developing and im-
:plementlng a new course, _ )

It is strongly recpmnended ithat thg leadership, team-begin the first
steps toward ing)iementation of the improvement plan without a lapse in time. .

Generally the team has organized into a cohesive working group and the depart- A - ‘
ment has been involved in the assessnlent and improvement activitiegs., This |
situat_:ior.1 facilitates the ﬁrplemen;ation of the improvément. Also, e; rgtracing
of steps that may be required after a vacation, slows the momentum that h’éd
been established. A few suggestions for beginning the implementation are
provided in Schedule G.

‘Schedule F Materials Assessment

Schedule F'contai{ls a form for each course in the Mathematics Program
Guide for which specific léamer objectives are givén. Each form is de51gned
to help in the selection of materlals for modifying or develop;.ng the course,
While the forms focus on the learner objectives ’outlined in the Mathematics

Program Guide, other factors such as reading level of the materials and

availab:il’ity of supplementary materials are considered. . .

141
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Schedule F may also be used to assess materials 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,

Sched}ule G Suggestions for Implementation
Schediile G provides a few sAuggestions°that may be appropriate for the
first few steps in implementing tﬁe school's improvement“plan. These initial
steps are intended to help "'get the ball rolylfng". P ) .\,
" The suggestions ;10 not cover, all poss:ibilities noy are all suggestions .
appropriate for every school. Rather, several sources that schools may - |

contact for help in implementing their plan and exairtples of interventio_h"v'lithin

the school are provided,




School
A. Circle grades ‘serviced:

D. Name of Vice-Principal(s):
E., Mumber of regular classroom teachers:.

F. MNumber of other professional .personnel:

G. Auxiliary programs related to mathematiés (e.g., Title I programs)

Mathematics Department .Data .

ta

'B. Studentenrollment (School Year 19 to 19_ ):
_C. Name of Principal: ,

~

counselors

“librarians

HIGH SEHOOL
SCHEDULE A
SCHOOL AND DEPARTMENT DATA, -

other off-ratio teachers

student activities coordinators others (specify) :

C.

. 4
A. Total mathematics enrollment (School Year 19__

_ B. Nomber of mathematics classes: (School Year 19__ to'19_)

Certified to Teach

Name of Teacher

Secondary Mathematics?

Mathematics Courses Taught

¢




3

" D. By the completion of their high school education appreximately what
percent of students have taken only one credit of wathematics? - :
2 or more creditd? ‘ SR ‘.

}r"

, ces . ’
1, ow many, additional mathematics courses/sections wild be necessary
with the new two-year mathematics requirement for digh school '

graduation? .. .

~

-

2, How ‘vill the mathematics staff size be affected by the new two-year
mathematics requirement for high school graduation?

Is there a resource/workroom for the mathematics department? If yes,
is it used for
- ' 1

department meetings informal meetings/discussions ,
coffee breaks library of supplementary materials
source of current mathe- ~ °  housing duplicating materials and
matics materials and plies . i
periodicals . other (describe)

work preparation

—

—
—

-

I4

F. Use the most recent Authorized Courses and Code Numbers (ACCN) to
complete the table below. Indicate the number of students enrolled
- in each course and the number of sections offered this school year.

9
[N

-

. 3 R E
CODE NUMBER OF | NUMBER OF |
.NUMBER] . COURSE TITLE - _ | STUDENTS } SECTIONS

GRADES 7 AND 8: ¢

EJ

8] X:




A}
\ .
B -,
ry
- QODE NUMBER OF | NUMBER OF
NUMBER 3 TITLE STUDENTS | SECTIONS
‘ OPTION Y: . - .
. : ’ : [ »
g - 3
\ 4
.
n\ -
OPTION Z:- -
A
! -

. FOR STUNENTS IN SPECIAL EDUCATION

-t

COURSES TO BE PHASED-OUT. (per ACCN)




| I11. School Budget

A. Is the school's OVerall fiscal 51tuat10n (budget amount and procedures)

discussed with the staff?

<
° I3

_B.. Budget a110cat10n for preylous two years, current school ‘year, and

the next year. ; :
_ OTHER RESOURCES
MATHEMATICS . ALLOCATED TO DEPT.
SCHOOL YEAR  TOTAL SCHOOL DEPARTMENT (e.g., paper, }
X B ° \ . .
19" to 19____‘ 'om o

19, to19

19 to19__

’19___ to 19 .
(projected) . : ) . - _
- N \;
C. Additional funding for previous two years current school year, and
the next year.(e.g., Special Needs, Title I, Title IVB, etc.)

2,

19 td 19__ . .

19 to19 -
19 to 19 . , TN

19 to 19 S

(projected) a » -
"D. Breakdown of mathematlcs department budget for prev1ous two years,

current school year, - and the next year , ,

AJ

kd

.

SCHOOL YEAR EQUIPMENT = TEXTBOOK | SUPPLIES  OTHER
9. to19_ - - L
19 % 9 : :
19_to19_

> .19 to19 |

- ' (projected) -




.Department Procedures

A. ‘Budget ] |
1. How is the annual mathematics department budget breakdown detemmincd?

'2. What criteria is used in allocating money within the mathematics

department?

_E )
B. ‘Texts and Instructional Matcrials

1. How are texts and instructional materials selected?

by comnittee _____ by department chairperson
by course teacher oo by department faculty
othef’
» - .

C. Courses

1. What is used to determine the program of courses?

) test results ~ student needs -
_enrollment projections . other (specify) X

D. Feeder School® o . . ,

1. What feedgr schools do you service?

2. What student and currlculum 1nformatlon is prov1ded to’ the mathematics
department by feeder Schools? . - .

+

' - t
3. How is this information used by the mathematics department?

D
"




~

. E. Transfers

V.

1. Approxmately how many students<transfer into the department durmg .
tlhie year? , ! .
2. What information is prmnded on students transferring into the
mathematics department? /
previous mathematics courses testing results
previous mathematics grades other ~ / ;

t -

3. How is the infommation obtained used by the mathematics department?

Department Meetings

' Average 3
A How often are mathematlcs department meetings held? __ length

B Has the school mathematics program been discussed and studied in
relation to:-

1. the Foundation Program Objectives? : ;

. the Essential Competencies (including HSTEC resultsj? ‘ . /
3. the Parformance E.xpeétations? ~
4,- the Mathgmtlcs Program Guide (méludmg the incorporation of <

- broad goals such as problem solving and communication skllls

into the curnculum)" ‘

C. During the last two years, which.of the' followmg items, in
addition to those given in B, above, have been discussed in

department meetmgs” A
1. _Commmicating mathematics department coricerns to the

i

administration : : : N

2, . Commmicating mathematics department coricexns to the
- counseling staff

3. Communicating mathematics department, concemns to the |
other departments 5, .

4. Evaluation of previous year s mathematics program '




5. Sharmg of expertise and’ expenences gained from part1c1-
pation in: |,

| ' : a. inservice workshops/seminars

| . - b. experimentalf/';'iilot studies

> c. -activities of professional organizations (such as

___ 6, Changes in mathematics p"rograﬁ
7. Implementation of new courses | | .
____ 8. ‘Textbook selection

9. Teacher wofk assignments ' - \
10. Department budget . . .

11. Accomplishments of the mathematicsdepartment

-
’

12. Other (desribe)

. VI. Special Student Needs

A. VWho provides counseling to students regarding mathanaucs requirements -
for career choices, college.requirements, and graduation?

L

.1. .counselors 3. mathematics tedchers

2. guidance teachers - 4. other (describe)

B. How is this procedure carried out?
. ina systematic way
____ informally
______other (describe)
C. What methods does the department recwmend for meeting tlie n needs of

students who are
t

1. . poor or non-readers?

. non-English speaking students?’

. Trecent immigrants?

2

3
- . , 4. mainstreamed handicapped students? ,
. : .

.5. other slow learners?

. » " . . . * . ) ‘4 {‘ *
Q | ) '5_14 1. ‘J
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.-

' ’ 5

D. How are better mathematics students being challenged?

1.
2.

3

3

3
4
S.
6
7
8

3

mathematics league

mathematics club

T

advanced placement classes

early admissions

engchment of regular classes

individual student adaptive programs

acceleration in grades

other




I,

SCHEDULE B |
TESTING AND STUDENT EVALUATION

. Test Iniformdation

e

A. Is there a master 11st of school test results?

B. Nho maintains thlS list?

c. . has access to t}us hst°

district personnel o teachers

. administrators " other (describe)
counselors | '
D. " Who cormnmicate'; school results to the faculty?
principal ° . e district personnel

other (describe)

—p———

vice-principal -
counselors

E. Test results from the most recent testing

4

List below test*Tesulty obtained -from each of the following:

1. Grade 8 Stanford chievement Test for h1gh schools with grades

-

.Mathematics Concepts

S .
‘Mathematics Computation
Mathematics Applications -

L4

Total Mathematlcs i

2. Grade 9 DAT © [ Stanines 1-3 -

Numerical Ability

Abstract Reasoning

- Space Perception

Verbal and Numerical

P




v

Ammta iy

< ' . L. .
. Grade 10 Stanford Achievement Test of Academic Sk‘ills (TASK)

. . . Stanines 1-3 4-6 _7-9.

Mathematics Test -
HSTEC (complete by grade levels)

Badic Skills  -Other kife Skills
$ pass $ pass

Grade 9 ) ‘ L
Grade 10
Grade 11
Gr?de 12

Scholastic Aptitude Test

Mathematics
Scores Number

200 - 299

300 - 399

400- - 499
500 - 599

600 - 699

L4

700 - 800

* What percent of the school's total population take the Scholastic
Aptitude Test? '

CEEB Mathematics.Af%ievement Test Results
Scores Number %

200 - 299

300 - 399

400 - 499

500 - 599

600 - 699

700 - 800

-+

What percent of the'schoo1's total population take the CEEB’
- Mathematics Achievement Test? .

152 5-17
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F. List other ways in which your sciicol or department assesses interests,
attitudes, and achievement of its students in mathematics.

\

n

G: Describe how these tests and assessments have been used in:

1. placing students

-~

’ L3
2, determining future course offerings

3. assessing mathematics department performance

i

4. other

13

"H. Do tests of the past few years indicate an improvement or a decline

in the students' mathematics lqiowledge?

5-18
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K
HIGH SCHOOL

SCHEDULE €
POST HIGH SCHOOL INFORMATION

Intentions of ‘Twelfth Grade Students* (Class of 19_ )

A-year- | 2-year | Trade-Technical ;
College | College School ‘Work| Military

Number

Percent

How is the information provided by the annual statewide study of graduates
utilized in improving the mathematics program?

-

. How are the grade distribution data provi&ed by the University of Hawaii at
Manoa utilized in improving the mathematics program? -

IV. A. What other type of feedback has been prov:.ded the mathematlcs department
by the following:

Camm_nit)z colleges

liniversity of Hawaii

Other colleges and universities

Students themselves

Parents
Other
B. What effect, if anyj has this feedback had on the mathematics department?

chanﬁe in offerings no effect

change in program other (déscribe)

change in teaching sfyle

*This data is generally available in the most recent school accreditation

report.
5-19
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HIGH ‘SCHOOL
SCHEDULE D .
SUMMARY .

) Schedule D should ref'iect the current status of the mathematics. depat"tment
in tems of how well the curriculum, staff, instructfonal materials, and so on,
are meeting student needs. - -

Use the information on Schedules A,ﬂl%, and C, the policies of the school,

district or state that are related to mathematics education, your own experiences

and relevant infopfation from other sources to complete this schedule.

I. Course Analysis

) To complete this section refér-to the course listing completed in part
11.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 essentially the same format.

B. Courses to be Modified

In the table below:

g 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 from 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. - .

" COURSES O BE WODTFIED —
urse Name | . ‘Change(s) Order

L

»

C. Courses to be Dropped

-
I

List those courses that are to be phased out according to the ACCN.

Iy

D. Courses to be Added

- . A' t to
1. List new courses that may be appropriate for 1.:he degartmen
' offer. These selections may be based on considerations such as

. a. needs of students who are currently taking less than two years

of mathematics. ‘ 1 . ‘

b. interests of students relative to new course opportunities.
A

.

"
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2. Indicate the order in which the department should begln to implement
these new courses. )

COURSES TO BE ADDED

Course Name

II. Analysis of Other Areas

List add1t10na1 aspects of the mathematics program or department that
require intervention relative to:

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

L 4

. curriculum/program concerns g?.g.,'instructional maferials, Student
needs) .

e

-~

staff (e.g.; inservice needé)




I.

Analysis of Needs

To ccmple:te this sectlon, refer to responses made in Schedule D.
A. For each course that needs modification: *

1. Identify resources that will be required (e.g., matenals, services,
funding).

2. Identify constraints (e.g., time, funding, p’ersbrmel).

3. Identify additional infomation/data required before changes are
made.

) ) A
4. Estimate a reasonable timeline for planning, implementing, and
evaluating the course modifications.decided upon.

B. For each new course that the department has decided to implement:

1. Identify the needs of students bemg addressed (see Schedule D,
part 1.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, irnpletnéntation,
, and evaluation of the course. )

C. For each of the additional needs identified in Part I of Schedule D;

1.. Identify additional infoimai:ion/_data required for clarification or

decision-making. ' , )
2. Identify resources that w111 be required (e.g., materlals, services,
ﬁmdmg) ,

3. Identify constraints (e.g., time, personnel, funding).

4. Estimate a reasonable timeline for each comporeft..

% !
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1I. Determination of Timeline

A. Listing of Priorities N ‘
1. Refer to the needs identified in Part I above. Determine those
that the department will address dur:mg each -of the next three
years,
2. List these in the appfopriate space below.
3. Prioritize the needs within each school year.

School Year 19_ -

]

School Year;_lg_-__. . ' _ o : .

School Year 19__-__




‘ . " B. Establishing Time Frame

1. Record priorities for each year on timeline, (Make three copies of this
page use one copy for each year.) Each priority should include a

P

breakdown of all work that must be.completed for implementation.

eee .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. :

~ : YEAR:
- Qtr] Qtr[QtrjQtr
Priority 1, 112314 . L
. \ . .
1 . .
o \
Priority 2 ’ .
y ) .
-~
. hY
lpriority 3 N
/ . .. .




’

Sample Timeline

" In this example the developnent implementation, and evaluation of Option x
courses is projected over three years. Sincé most schools will probably work

on more than one priority in any given year, only the appropriate section for
each year is shown below.

‘ ' . YEAR: 1980-81 |
— Qtr] QEr]Qtr] Qtr
‘ 1] 23] 4

iority 2: Examination of materials for Option x courses:
1. Obtain and examine available resources L

a. DOE curriculum resources/materials guide
b. DOE sample Selected Applications courses for
both Level A and Level B ‘
C. lextbooks
2. "Meet with district resource personnel for input

Q00" 0
il

. Share materials and ideas within department -0
4. Form two committees (Selected Appljcations A,
Selected Applications B) to devclop courses m &O-OI
1980-81

iority 3

F-iority 1: Develop Option x courses

1. Develop' course curriculum for Selected Applica- O
tions Level A 9
2. Develop course curriculum for Selected Appllca- o9
tions Level B -
3. Discuss courses with entire department district -9
: resource person
\ 4. Provide explanation of courses to students, parents, 1 O1+0
other’ teachers ,
5. Purchase texts and supplementary materials required On |
6. Determine how courses will be evaluated ‘ O—Gl
Priority 2 -
x Eriority 3 .
R —
, a— YEAR: 1982-8
' . . - —
Eiprity'l: Implement Option x courses Qtr ‘\Zr Q;r er

1. Implement courses T
2. Provide on-going evaluation for possible modification i

Q-

Priority 2

séé61'




HIGH ' SCHOOL
SCHEDULE F
. MATERTALS ASSESSMENT
Each of the Materials Assessment forms is designed to help in the selec-
tion of materials for modifying or developiné a course. The forms should help

the reviewer address questions of importancé relative to that course. To com-

. . \ . e b )
pare a number of  Jifferent materials, 1nd1V}dua1 assessment forms can be com-

¢ v

pleted for each review. To get a more completeranalxsis of any one material,

assessments can be completed by different people for comparison. )

The learner objeftives outlined in the Mathematics Program Guide should
be the primary focus in analyzing the materials for each course. The forms
will help to focus on these learner objectives. Since they are considered

minimum objectives, other topics may be included to supplemént or to enrich

the course.
L.

As ﬁ;terials for a course are examined, place a check (v) in the appro-
briate 'Learner Objective Covered' box if sufficient coverage is‘pfovided. 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 considerétionﬁ 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 on.these concerns. Additional questions‘tﬁat are of concern
to your mathema?ics:program can and'sﬁould be added whege appropriate.

-
- 1

. i
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‘ Title
Author
Publisher:

Copyright. Date

- NUMBERS' AND OPERATIONS : )
* Operations with whole mumbers, fractions,
and decimals

® Simple equations in one unkncwn

® Relationship between common fractions
and decimal fractions

" - PLANE FIGURES AND SOLIDS:
® Triangles, squares, rectangles

¢ Common solids

* Length, area, volume

-

MEASURBMENT : .
® Metric and customary rulers

® Problems involving measurement

® Perimeter and area

STATISTIGS AND PROBABILITY: ‘
* Construction and interpretdtion of .graphs

® Reading charts, maps, graphs ? _.
® Collection and classification of data ’ ' .

/
OTHER CONSIDERATIONS:

1. Is the material appropriate in terms of:

a. ;equencing of topics?
b. reading level?

c. use of technical language? “J
ERIC - -y . 5-28




' LEVEL A -
" Page 2

. 2.

'
Does the teachers' guide include: .

a. strategies for teaching?

b. supplementéry’activities?

suggested time schedule?

testing program?

e. bther?

Are supplementary materials available? (e.g., tests, duplicating masters)
’ ¢

-

Does the student book have any Spegﬁal features? (e.g.,*enrichmént activities)

V4
<

_Would the material help students to improve:

a. ' problem solving strategies?
b. commnication skills?

Are practical applicétions included?

Does the student text include a‘sufficient number of exercises?

v -

4

-

Other comments:




Title

Author-
‘Publisher

Cbp)*right Date

" Cost

NUMBERS AND OPERATIONS
* Ratio, proportion, and percent problems

[

. * Operations with integers
- s
¢ Simple equations L

* Relationship .among common fTaCtlonS,
dec:mals and percents

. Propertles of whole numbers

* Square roots of non-negative numbers

\)

PLANE-FIGURES AND SOLIDS \ o~
* Properties of similarity and congruence
in constructlon and applications

¢ Length,_ perimeter, area, volume

* Three basic trigonometric ratios

* Pythagorean relation

MEASURB\AEM‘
* Measurements using approprlate tools

* Conversions within the metric .system

® Perimeter, area, volume

~ STATISTICS AND PROBABILITY . ’
* Preparation and interpretation of simple -
statistically-oriented graphs

® Collection and organization of data to
*®  find the mean, median, mode, and range .
of the data .

~

* Decision-making on basis of data .

-\‘ ® Cowniting principles and strategies .-

Q
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LEVEL B
Page 2

OTHER CONSIDERATICNS:

1. Is the material appropriate in tems of:’

a.

sequencing of 'topics?

b. reading level?

c. use of tec}micél_ languag'e'?oz
2. Does the teachers' guide include:

a.
b.
c.
d.

e,

3. Are

strategiez for teaching?
supplementary activities?
suggested time schedule?

testing program? .

other?

supplementary materials available? .(e.g._, tegts, duplic"a'ting masters)

S

_ 4. Does the student book have an;' sp‘e'cial features? '(e.g., enrichment activitiesj

5. Would the material help students to impro{re:

a. problem solving strategies?

b.
6. -Are

r

commmication skills?

practical applications included?

7. Does the student text include a sufficient mumber of exercises?

8. 6ther comments:

- 5-31




CORE ALGEBRA_

Title 2
Author g @
™~ . .
Publisher : 8 . -
) & S ' : .
Copyright Date ) ﬁg’)‘
. TR N
Cost o Yse Comments
—_— == — = — e e ]
ALGEBRAIG EXPRESSIONS ' ‘
* Operations with polynomials
¢ Operations with rational expres‘sions ’ / : . .
* Bvaluating and .solving algebraic expres- ) '
sions B L
LANGUAGE OF ALGEBRA
¢ Symbols and technical terms
¢ Properties of number systems
* Translating algebraic statements
TABULAR RELATIONSHIP ‘ ‘ o
¢ Conparing tables -
#* Preparation and uses of tables - Ay
BQUATIONS "
* Writing algebraic expressions
® Linear equations
¢ Word Problems
GRAPHS LINEAR FUNCTIONS
¢ Ordered pairs and points
. Craphing linear functions
"¢ Interpreting graphs of linear functions -
‘_Compé.rison of two linear, functions
" *® Problem-~solving by grz;phs o
APPLICATIONS OF FORMULAS S - :
* Applications I ’
o * Perimeter, area, volume P/ i ' N




NON-LINEAR FUNCTIONS
® ‘Solving problems

", '® Graphs of a =.xy and y a&axz‘ -

1

OTHER CONSIDERATICNS: ' ~

Is the material appropriate in temms of:
a. sequencing of topics?

b. reading level?

c.. use of technical language?

Does the teachers' guide_include:
a. strategies for teaching? - T

b. supplementary activities? , <

c. suggested time schedule?

d. " testing program?‘

e. other? .
-

_Are supplementary materials available? (e.g., tests, duplicating masters)

o

"

Does the student book have any 'special features? (e.g., enrichment activities)

As
* v

Would the material help students to improve:
a.- problem solving strategies? . v

b. communication skills?

Are practical applications included?
v a

Does the student text include a sufficient number of exercises?

a

-

. Other.comments: . v




Title

Author

Publisher

Copyright Date
Lcos

GEOMETRIC. FIGURES AND RELATIONSHIPS
* Angle relationships to solve problems: °

Comments

* Concepts relating to triangles

e Pythagorean theorem

Notion of ''congruent figurd{'

* Notion of "perpendicularity" to-solve
problems

4

* Conditions that imply and are 1mplled by
parallellsn

* 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, refiec-

tions, expansions, and contractlons to
demonstrate geometric concepts

* Use of symetry to demonstrate geometric

concepts
el ’

. DEDUCTIVE SYSTBMS

* Organization into a deductive system
T




- CORE GECMETRY . ' . ' :
@ e , - L, .
' ¥ . ' . ) [N -
OTHER CONSIDERATIONS: | e
"~ 1. Is the material appropriate in terms of:
a. seque_ncir'ig of topics?
.éf b. reading level?

. c. use of technical language? )
2. Does the teachers' g_uide inclule:
~a, s'trategies for teaching?
b. supplementary activities?
c. suggés'tzed time schedule?
d. testing program? T .

e.  other?

" 3 Are supplementary materials available? (e.g., tests, duplica;ing masteré)

,

?
e

4., Does the student book have any special features? - (eg., enrichment activities)

¢ A . . . &
S. Would -the material help students to improve:
a. problem solving strategies? »

b. commmication skills? °

6. Are practical applications included?

7. Does the student text include a sufficient mumber of exercises?
> . ’

8. Other caments: . ' "§ . ' ;

R~ - e 170




STATISTICS

Title

Author
Publisher

Copyright Date

Cost -

— e —

* Descriptive and inferential statistics

* Construction of £requency distributions ' »
and other graphs

® Computation of percentiles and percéntile
ranks : _ o

* Calculations and comparisons of the mean,
the medlan, and the mode

i Computatlon of range, average deviation,
variancé, and.standard deviation

* Calculation of Iinear coefficients and : , ’ .
drawing of scattergrams -

* Use of thé. least squares regression : . o
equation and line . :

OTHER CONSIDERATICNS:

1. Is. the material appropriate in t_:efms of:

d a. sequéncing of topics? - | \
b. reading .levell? ‘ ‘ n
c. use of technical language? P N
2. Does.t}"le teachers' guide include: |
a. strategies for teaching? .
b. spbplementa;:y%&%i\;i;i;s:.?- - - .

suggested time schedule?
\)‘ . . . ! . : i f ' . 5 - 36
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<

.

STATISTICS
Page 2

i

d. testing program?

e. other? . - | . '

Are supplementary materials available? (e.g., tests, duplicating nasters)

' ‘,. . *
. . -
Does the student book have any special features? (e.g., gnrichnehi: activities)

N
-~

Would the material help students to improve:

a. problem solving strategies?

b. camunication skills?

Are practical applications intluded?

Does the student text-include a sufficient npmber of exercises?

Other cdmnents:

{ .
. - . C e

i - , 1 7’2 T




-

SELECTED ALGEBRA TOPICS

Title

Author -

"Publisher L.

Copyright Date

\
Cost

COUNTING METHODS
* Fundamental counting principle

®* Permutations

¢ Applications of pexmutation |

® Combinations

Investi%atlon of sequences (e.g., arith-
metic, "binary, Fibonacci) '

* Infinite sequences

NCITONS AND THEIR GRAPHS
® Nature of a function

® Graphing and interpretation.of linear or
curved functions

_ MATHEMATICAL GURVES
® Circle, ellipse, parabola, and hyperbola .

® QOther curves (e.g., Sine curve, spirals,
cycloid, logarithmic curve} - :

OTHER CONSIDERATIONS:
1. Is the material appropriate in terms of;

a. sequencing of topics?

b. reading level?

c. use of technical languag‘e?'




s,

6.

" 2. “Does the teachers' guide include:

r

K ‘ - SELECTED ALGEBRA TCPICS.
Page 2

1

3

strategies for teadfing‘_!

a
b. supplementary activities?

e

suggested time schedule?

o

testing' _program? .
e. other?

Are supplementary materials available? (e.g., tests, duplicating masters)

Does the student book have any special‘ features? (e. g.; enrichment activities)

Would the material ftelp students to improve:

a. problem solving strategies?

" b.- commmication skills?

Are practical applications included? |

A

Does the student text include a sufficient number of exercises?

¢

Other comments:

/ | 174
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Title

F m—

Author

Publisher

Copyright Date .

Cost l
: {

Comments

* 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 ¢he real numbers

LANGUAGE OF ALGEBRA -
® Nature and use of a variable

4
e Power and use of algebraic symbols

. '® Relationship bétween the properties of
the real numbers-and algebraic techniques

® Evaluating algebraic expressions

POLYNOMIALS
* Positive integral exponents

» * Operations with polynomials

® Algebraic manipulation

-

LINEAR OPEN SENTENCES IN ONE VARIABLE
- ® Solving equations by trial-and error

" ® Solution of equations of all types

| * Solving equations and inequalities by
s formal methods; graphing solutions

* Solving formulas . -

Q : T
ERIC solving problems by using lopen sentences
e : 5-40
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—

LINEAR OPEN SENTENCES IN TWO VARIABLES

® Rectangular coordinate system
®* Open sentence by trial and error

® Graphs linear equations and ineéualities.

® Finds equation from a graph .

® System of linear equatioms

® Systems to solve problems

*:Graphs system of 11near 1nequa11t1es

e e B . R

OTHER CONSIDERATIONS:

1. Is the material appropriate in terms of
a. sequencing of topics?
b. reading ‘level?
c. use of technical 1anguage9

'2. Does the teachers' guide include:

a. strategies for teaching?
b. supplementary activities?
* ¢. - suggested time schedule?”
d. testing program?
‘e. other?

3. Are supplementary materials available? (e.g., tests, duplicating masters)
4. Does ;he student book have any special features? (e.g. enrichment activities)

5. Would the material help students to improve:
a. problem solving strategies?
b. commmication skills?

6. Are practical applications included?

7. Does the student text include a sufficient number of exercises?

i

8. "Other comments:

5-41




ALGEBRA 1B )
o A
Title . g
Author, é?
N .H-
Publisher ol
58
Copyright Date ' / £ §
. . [4+] .
Cost ' - ) : o~ 4yd? Comments
=== -

____ PRODUCTS-AND FAGTORS-— :
* Distributive law to find the product of
binomials ‘

. Spec{él products: (a t'b)z;
(@+b)@ -b)

® Relationship between multiplication and
* factorization §§

®_Factors-polynomials

® Factoring to solve quadratic equations

RATIONAL EXPRESSIONS
* Operations with rational expressions

* Problems using fractional equations

RADICALS
* Ratjonal 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?

L
. c. use of technical language?




" ALGEBRA IB
. Page 2

2. Does the teachers' guide include:
a. strategies for teaching?
b. supplementary activities? - Lo e
c. - suggested time schedule?'_ ' |
d. ‘testing program? -

e. other?

3, Are supplementary materials available? (e.g., tests, duplicating masters)

5. Would‘the material help students to improve:

T A a., problem solving strategies?
b. commmication skills?

6. Are prac;tic.';tl applications included?

7. Does the student text include a sufficient number of exercises? \

- 1

8. Other coments: -

1
B
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s

-

Title

Aq;hoi"
Puglishgr

Copyright Date

. ' Defmitzm%‘ . ¢

-
-

U b. : reading level?

Cost ‘ . L

Somtacs — —
—

——

DEIIIC[‘IVE AND INDUCTIVE REASONING |
_ ¢ Conjectures >

" * Nature of a theorem

* Undefined terms and development of
~ definitions
’)

X

GEOMETRIC FIGURES AND RELATIONSHIPS

A Angle relationships to solve problems ] ‘*

g Concepts relahng to traangles

.. I_’ythag‘orean theorem o -

* 85, SAS, ASA and HL triangle congru

# Notion of "_perpendlc : y'" to solve

problems

* Conditions. that’ {i
by patallism '

i Compar;son of the propertlgs of the
quadrilaterals *

1 T/ . . )
OTHER CQ‘JSIDERATIONS ' i

1.. }s the materlal approprlate in temms of

a. sequencmg of to{ csﬁ

)
® 3

o~ ‘ . .

c.” use of tgchnica‘l language?'_ : -~




GEQMETRY A
Page 2.

2. Does the, teachers’ guideA inéhde:

RN

a.

" ..

.

C.

strategies for teaching?

supplementary activities?

e
127

Ly,
suggested time sche

IE

testing program?

\ .

- other?

Rre supf)lementary

Does the stuﬁen'f book have any special features? (e.g., eh'riszhnent activities)

~

*

9

’

Would the material help students to improve‘:'

a. problem solving strategies?

b. commmnication skills?

/

g

Are practical applications included?

’

© Other comments: .-

L4

!

~

—

[ ]

ni?teria'tls available? (e.g., tests, sluplitating masters)

7. Does the student text incTude a sufficient number of exercises?




Title

Author

Publisher -

éopyrigﬂfnﬁéte

Cost N

o

GEMETRIC FIGURES. AND RELATIONSHIPS
* Formal definition of "51m11ar flgures

* SSS,. AA, SAS to show trlanghe snﬁllarlty

.1".

¢ Slmllﬁrlty problems

¢ Area and perimeter formulas of polygonal

gions
. zxncepfs relating to circles ‘

* Circuniference and area fbrmulas of a -
circle

+.* Volume formulas of commnon geometrlc .
solids

TRANSFORMATIONS
*® Translatjons, rotations, reflectlons,
expan51ons and contractlons

-

‘,Combinations of transformations

. Notion 6& "symmetry"" ////’

OTHER CONSIDERATIONS:

1.




1

. . GEMETRY B .
. Page 2
: ) ’ L
| - 2. Does the teachers' guide include
' a. strategies for tuching?
b. supplerﬁen‘taxy activities?

[

c. suggested time schedule?

‘d.- testing program? /\

f@ ?;. other? . \

3. Are supplementary materials available? (e.g., tests, duplicating’masters) ,
. ! - ' i

oL : N

4

Tet
L 4

. 4. Does the student book have any special features? (e.g., enric

communication skills,?,

—

*

#1d the material help students to improve:

. problem golving strws?

6.7 Are practical applic}tions included?

' &

T

%

-
- »

.4«‘

AT ‘
7. \!Qesi the student text §{|c1ude a

’J‘ - ! -
* - N L Y

. 8. Other comments:

LA 4

4
N ‘.

sufficient number of exercises?

f

1
PS

>

t activities)'
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ALGEBRA IIA

Title t

| Author

Publishef'

Copyright Date

Cost

Comments

REAL NUMBERS: t
* Definition of a real number

® Writing a repeating decimal as the quo-
tient of two integers

i Relatlonshlp between the set of reals
and its subsystems
-/

L4

_EXPONENTS |
+ * Laws of exponents - (1nc1ud1ng rational
exponents) .

* bperations with radicals i

by

. ‘ / . ; B
FACTORING _ :
® Techniques of factoring

* Application of factoring to-rational
expressions

L]

RELATIONS AND FUNCTIONS

* Definitions of function and functlonal

notations

* Graphing relations and functions-
’ . R 3 ‘ ) -

® Domain and range of a functiom

® Combination of functions

‘OTHER CONSIDERATIONS:

1. 1Is the mateﬁipl appropriate in terms of:
K] b - \

s
a,? sequencihg of topics?
. B

*b. reading Igvel?

A
L4 L ]

* '
- c.” pse of Pechnical lahguage?

e 4




- ALGEBRA IIA.
Page 2

2. Does the teacilers' guide include:

a. strategies for teaching?

b. supplementary activities‘?

c. s{xgge ted time scheduleﬁ

d. testisfp program? = | % { | -
e. othei'?' o K ~

3. Are é%pplementhry materials available? (e.g., tests, duplicating masters)

’

o =, s “

-

. -, 4. Does the student book have any special features? (e. g, enrichnent-activiti’ies)

[

S. Wouldl the material help students to improve:
a. problem éolving. strategies? ‘ -
& . - S Cy

- . b.  commmication skills?
" 6. Are practical applications included?
¢ ( £
7. Does the student text include a sufficient mmber of exercises?

~ -

Other comments; v




ERIC
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e ALGEBRA 1IB

‘Title

Author

Pubfisﬂer B /

Copyright Date.

Cost

POLYNOMIAL FUNCTIONS ;\ _

* Graphing constant functions

* Graphing linear functions

. Solvingllinear equations and inequalities

. Solving.syS;ems of linear eguations;
graphing system of linear inequalities

® Graphing quadratic functionse

® Solving quadratic equations and inequa-
lities ‘

* Solve problems using quadratic equations

Graphing tgchniques

.

Solving polynomial equations of degree
more than two

-l

Graphing pblynémial functions of degree
more than two '

RATIONAL FUNCTIONS :
* Intercepts, symmetry, and asymptotes

* Graphing rational functions ¢

INVERSE FUNCTIQNS )
* Notion of "inve;se function™ °*

* Finding £ 1(x) from £(x)

* Graphing £-1 from the graph of a
. function £ e -

® Graphing exponential and logarithmic

\ functi'ons s

* Solving exponential and logarithmic
' equations Co N - '

o Logarithmic tables.

(W ad

L Sy




@ JwmmIn "
‘Page 2

4

1.

OTHER CONSIDERATIONS: - : C ’ :

b. commmication skills?

. é_re,practical applications included?

Is the material ap_pro;r;riate in te_-I"mS of:
a. sequencing of topics? .

b. reading level?

c. use of tec}ini;al language?

Does the tegc}é's" guide. ’include:

a. stratégies for teaching?

b. suppiemeritary activities?

c. suggested time schedule?

d. testing program? ' -7

¢

. e. other? .

4

Are supplementary materials available? (e.g., tests, duplicating masters)

Does the student book have any speical features? (e.g., enrichment activities)

X <
i

Would the material help students to improye:

a. problem solv,il‘ng strategies? .

A ‘ .,‘.‘

Does the student text. include a ‘sufficient number of exercises?

Other comments:

’ .
P] .




TRIGONQMETRY

Title A

Author

Phbligher

Copyright Date

Cosf

TRIANGLE TRIGONOMETRY |
¢ Six trigonometric ratios

* Trigonometric tables
* Right triangle problems S—

e Cosine<end sine laws

ANALYTIC TRIGONCMETRY
* Trigonometric functions

* Radian measure for angles

* Trigonometric values for the multiples
of n/6 and /4

d P“aphlng periodic and bounded func-
tions

¢ Graphing trlgonometrlc functlons

® Graphing y = A sin(Bx + C) and
y = A cos(Bx + C)

¢ Trigonametric identities _
0 »
' * Addition and subtraction formulas,
double-angle forimilas, half-angle
formulas

* Formulas for the sums and differences
of sines and cosine$ ¢ :

® Product formulas
1

'® Trigonometric equations and inequali-
ties

¢ Relation between trigonometric func-'
tions and their inverses

# Graphing the 1nverse trlgonometrlc
functions

”~

o * Equations involving .the inverse trlgo—
[:R\}: nometric functlons




OTHER CONSIDERATIONS: © .

1.

T z L]

Is the material .appmpriate.in terms of: :

a. sequenciné of topics? | _ )

b. reading level? t

c. use of technicul language? A_
Does the teachers' guic\le include:

strategies for teaching?

a
A>/ b. supplementary activities?
c

. suggested time schedule?
d. teSting program?

e. other? , .

Are supplementary materials available? (e.g., tests, duplicating masters)

L]

w
.
-
Y

Does the student book ﬁave any special features? (e.g., er_xrichment activities)

3
{

Would the material help\ﬁudents to improve:
a, problem solving strategies? RS . ;

b. commmication skills?

-Are practical applications included? , .

\ . S ]
Does the student text include a sufficient mumber of exercises?

L3
ts: S .
Other commen _ | : 5-53
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* Open sentepces containing fractional
expressions

¢

ALGEBRA" ITI
Title : o [
4
‘Author 9
'~
Publisher ]
FO ]
. - o 2
Copyright Date g é}'
. - 1]
Cost / 3 i ‘ Comments
LINEAR SENTENCES-
® Equations and inequalities (one var-
iable) .
s Absolute value expressions 0
* Graphing equations and inequalities ‘
(two variables) : l
* POLYNOMIALS AND FRACTIONAL EXPRESSIONS
* Algebraic manipulation |
® Factoring and its applications ‘
. Graphing polynomial.equations l s

SEQUENCES AND SERIES
* Notations ?.nd definitions

® Recursive definitions
* Arithmetic and geametric sequences
® Arjithmetic and geometric series

* Limits of infinite-geometric series

MATRICES AND DETERMINANTS
* Matrix addition and multiplication

* Determinants (include expansioﬁ by
minors) , .

¢ Cramer's rule (3 x 3)-

Y L




... ALGEBRA IIT - o
Page 2 N
g
L Fal
o X
g
7 & i &0
N, , }ug é,‘
‘ 3 S Comments
4 T e e =
’ _REAL AND COMPLEX NUMBERS
"¢ Relationships between the set of complex
numbers- and the reals .
® Properties of equality and order -
* Computations (ihclude radicals, expo~
nents, complex mumbers) f
* Fquations with radicals . : , /

OTHER CONSIDERATIONS:

1. Is the material appropriate in terms of:
‘a. sequencing of topics?

o b\ reading level? . / '
‘ s, c. ‘use of technical 1anguage'7

2. Does the teachers' guide include:
a. strategies for teaching?

b. supplementary activities?

c. suggested time schedulé‘.f . ‘
d. testing program?

e. other?

4

3. Aré supplemenfary materials available? (e.g., tests, duplicating masters)
4. Does the student book have any special features? (e.g., enrichment¥activities)

- 5. Would the material help st;udentgé to improve:
a. problemisolving strategies?: .

%

| :
: b. commmnication skills?
6. Are practical applications included?
|

.. 7. Does the student text include a sufficient number of exercises?

8. Other comments:

‘ . 5"55 194)




ANALYSIS

Title
Author »

Publisher

Copyright Date

Cost

Camments

FUNCTIONS (algebraic.‘transcehdeﬁtal

discontinuous) ¢

* Graphing : ,

* Domain and range

®* Inverse function

* Trigonometry (properties, identities)

© * Trigonpmetry formulas

POINTS AND LINES

- * Distance, midpoint formulas

® Equations of lines

NP 4Bxy +Cy’ +Dx +Ey + F=0

* Standard forms of equations of conics

. * Translation-and rotation

* Graphing conics

* Determining equations of conics

.

POLAR COORDINATES

® Rettangular «—ypolar conversions

* Graphing polar equations

7 o ‘ 5-56




ANALYSIS )
Page 2 h o , -

CTHER CONSIDERATIONS:

1.

Is the material appropriate in terms of:

a. sequencing of topic's? i
b. reading level? |
c. use gf technical language?
~ Does the teachers' guide include:
"a. strategies for teaching? ) -
b. supplementary actifities?
c. suggested time schedule?’ —~
d, testing progran?
' N

e. other?

Are supplementary materials available? (e.g., tests, duplicating masters)

-

Does the student book have any special features? (e.g., enrichment activities)

4

-

Would the material help students to improve:

a. problem solving strategies?

. b. commnication skills?

Are practical applications included?
' K. ' e ;7 (]
Does the student text include a sufficient nqmber of exercises?

Other comments: , A .

: ». . 5-5T- ‘192
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Iﬁtle

. Authbr

Publisher

Copyright Date _

" Cost ' .

Comments

RECTANGULAR COORDINATES ‘
*. Distante 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 ligear ineciualitie{

* Svstems of linear equations

Formula for ‘distance from a point to
a line

A+ By +Cyf+Dx +Ey #F=0
* Standard forms of equations of conics

® Translation and rotation of axes
* Completing the square
® Graphing the conic sections

® Graphing A&z + Bxy + Cyz +Dx +Ey + F20
(or L) S '

* Determining equatioﬁs of conics

Re%ationship between ’ .
Ax¢ + Bxy + Cy* + Dx + Ey + F = 0 and
the conics !

POLAR COORDINATES
® Polar coordinate system

-t

& Tectangular ¢ polar conversions

5-58
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i T
ANALYTIC GEQMETRY , L.
Page 2 o

4

4
¥
'
j

OTHER CONSIDERATIONS: ' -

hd

1. Is the material appropriate in termb of:i-'
a. sequencing of topics? - 3 . ’

» b, reading level?

T's

c. use of technical language? I

2. Does the teachers' guide include:

«

a. strategies for teaching?

b. - supplementary activities? jf
c. suggested time schedule? h
d. testing program? ;

e. other?

3. Are supﬁlementary materials available? (e.g., tests, dublicating masters)
{

4. Does the student book have aﬁy speéial features? (e.g., enrichment activities)

’

]

~

5. Would the materiél help studerits to improve:
[
{

a. problem solving strategies? ! -

b. canmunicat}on skills?

L)

6. Are préftical applications included? - ,

J ) et
N .

7. Does the student text include a°§ufficient number of exerc}ses?

{

-~

t

8. Other comm@hts: ‘ , S E O
» , 5-59 194
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Title

Author
Pub}isher

Copyright Date

Cost

INEQUALITIES AND ABSOLUTE VALUBS ,
¢ Inequalities a((mdudmg those \ilth
absolute v [

® Graphing functiqns' with absolﬁ’te value

D
LIMITS 4
¢ De£1n1t10n of lam Jx)
X a »
® Limit theqrems Z : ,’

® Continuity y

.
t

. i o "
'( Limits at infiqi_t& and infinite limits

DIFFERENTIATION |

¢ Definition of dtlvati%

* Perivatives usin ‘defz‘mjltlon ’

¢ Theorems on der1vat1va3

e Chaln rule Yo j?

‘ » v
Differentiation of cglem_gntary functions

Use of first and seaond der1vatives in
g‘r aphing &, .

Differentiation in so\?{ing problems

B .
INI’EGRATION T
* Definite and mdefimte tegral

* Relatigpship between integi'ation and
differgntiation - .

3
s

* Property es’of the integral

»
* Approximation of defm1te mteg’ral

i Integratmn of elementary functl bns

' ® Use of appropriate techmqucs of x}nte- { :
ation _ _
EC & ‘ 5 -60




CALCULUS .
Page' 2 .

L

; &

. . [8)

e, | g
' - I8

* Improper integralst S ‘ -" L

¢ Integration in solving problems o o

mer

Lea
Co
I o
%?,
3
@

. OMER CONSIDERAT{ONS: ]
1. Is the material appro#riate in -terms of:

o . ? - N -
a. sequencing of topics? . . -

=

~—. b. reading level?

c. use of technical language?

2. Doe; the teachers' guide igclude:

. . a. s?rategies for teaching;?

b. supplementary activities?

c. suggested {;;e schedule?
d. tgfting program? - . ) .
o { e. other? . ' ¢
k) . Are supplementary maxgriais available? (e.g., tesfs,“dup}icating masters)

! s
» . L
i LI

. 4, Does the student book have any special fegtgréé? (e.g., enrichment activities)
& " o

/ . . -
S. Would the material help students to improve: -

a. problem solving strategies?

b. communication skills? . ' .

S , -

o

6. Are practical applicétipns included?

v 7. Does the student\text include a sufficient number of exercises?

8. Other comments:.




, A , JHIGH SCHOOL . . -
, o SCHEDULE G ‘l'
' . SUGGESTIONS FOR IMPLEMENTATION S c

The examples below provide suggestions for beginning the implementation
of the department’s improvement plan. These suggestions do not cover all the
p0551b111t1es nor are allgsuggestlons approprlate for every department

1, contact District Mathematics Coordinator regardlng .

.
' N - *

o deadlines for }n-service requests

* . - . .
' o e . X ' ot . “ ')

« in-service needs identified in the depattment's improvement plan

LXY .

s

2. contact District Mathematics Cbordinator, regarding -

. awﬁglability of resource personnel (e.g., UH College of Education,
, - commmity college, parent and commupity groups)

o the nature and availabili&y of District and State resources . / o

I

* the services of the District Mathematics fResource Teacher

/
e examination copies of current textbook series, alternative mathe- .
matics progrems,. and supplementary materlals

N "
4 /

e assistance in usmg or reviewing instructional materlals in the 3 .
District's Resource Center

3. contact textbook representatives and publishers through District Mathe§9”>
matics .Coordinator regarding “ -

/
e availability of teacher in-service training

o €xamination copies of instructional materials (e.g.; ; for remedlal
for enrichment, fot incorporating procedures) «

~

4. begin setting up’a teacher resource’ room or area

» collgct examination copies:of student texts and teacher refer-
ences A '

* inventory other instuctjonal materlals (e.g., games, calcu-
lators) that are available -in the departpent :

subscribe to the Arithmetic Teacher and/or the Mathematics

:ngeacher i ] .
~
5. schednle mathematics department meetings related to the 1mprovement .
plan ;
) e schedule meetings for the first quarter . ' : .
| ® P : : o
e ‘have aQizeS;fic agenda for each meeting .
Y 5—62 .

i

~ ! .
¢ 19:2. ' ~




.
. .
‘ ‘“ ‘ 4

. 6. plan.for a quarterly newsletter highlighting acconlpliémnents, qurreq;/
‘tasks, and future goals relative to the department's improvement plan
\ 7. determine criteria\for evaluati:ng intervention ’strategies identified
) : fOr*ﬁimproving the mathematics program

e ' . |
8. establish in-house in-service training for particular.content areas
and/or teaching stradegies .

9. plap tfor teachers to observe other teachers within the department

/ . 10. plan on- visitations to other schools . ’

. ’ . - ”
11. contaét schools within complex (elementary feeder schools, interme-
. - diaté feeder schools, high schools) for articulation meetings

12. conta‘ctkother 'high. schools within the district to share information, |
concerns, expertise, and so.on - ’

;

- .
~ < o
. A ‘
- |
N . ‘]
¥ Yy, Y - |
- « 4 \ ]
- |
=, " |
» . ?
[SEEAN ‘ 4
. b )
-
N |
’
'l
* 4 * & »
3
. ¥
O ‘ . #
3 - -
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6, TRENDS AND ISSUES IN MATHEMATICS EDUCATION

\J
»

Introduction <
Any issue in ﬁéthématics education is often thought of aé two or
more bhilosophiest recommendations, efperimental‘projects,»curricula,
and so on, each seeking the same genera{ goal. Any trénd seems to be an
agreement By factions with the.differing viewpoints to work together for
the commén goal. That common goal, although expressed in various ways,
is often}"to improve mathematics educétion." Tren&é, in an attempt to
. move'towafd that goal, have taken various forms in the last Fwenty years.
Soﬁé that are readily recogn?zable are: | . v
e Emphasis on structure and unifying concepts .
\® Use of mathematics laboratories —
¢ Preparing and iﬁplementing behavioral objectives,
e Changing ‘patterns of teacﬁer'éducation-
‘o Equlty in school mathematics opportun1t1es N
o Of late.twp issues somewhat related, Back-to-Basics and Cowpetency Based
;Education, have attracted a great dgal of attention. The first is ev1degce§}
;5? the publicity in NeWSpapers, on television, in professional magazines,
égd the publication of textbooks with titles containing the word '‘basic"

i

’ ’ . ’ t * v - 3 N
and a count of the huge number of cofputational exercises 1n the book is- )

¢
= . . C o 4
v so ‘often given to.promote its worth. The competency-based ﬁducatlon

T
e,

a - . -
issue is a '"hot".one.- Nationwide, as of April 1977, at least twenty-eighty_

states have moved or are moving to competency-based education. Hawaii

is one of these. No resolution of either issue is in sight. Eggh is x
N * “ »
. considered in more detail in the follpwing pages. °
K \ \ ) -

i




Major Trends and Issues o~

»

-

Many 1lists of trends and issues of varying length have bden compiled.
The following classification is a composite of those published and those » ,
uhder discussion by teachers. This Iist like all others contains titles

at involve more than one topic. There are important issues and trends

that have not been ingluded, not because they do not affect mathematics

education, but because tﬁéy invblve the entire schools. Among these are |

~

disci%fine, involvement of teachers in policy decisions and budget.

1. Changes in Cofhtent of Mathematics Programs v

_There have not been major changes in the content of mathema%ics
prograﬁs in the last ten years when compared éb,tha period-ten to -
twenty years ago. The recént changes have been chahéeé in, emphasis
and changes resulting in delay in introducing tépics, symboiisﬁ,

. ~* ‘and aigorithms. . ( “
- Some‘spécific dManges in content are the following:

’ ' a. Formal work with sets is deemphasized. Sets remain

important but in early instruction, the words "'group" ' ' . ’

v

, and ''set" ére used.intérchangeably and the gigtinction

is made in the uppé; grades as needed., .
b. Bases other than ten are deemphasized or deleted;
.C. Leslons on rational mmbers (a§'equivalence c%gsées{ are . ) S

v
. a
-
.

, 'Jaelayed.
d. Symbolism such asU , ¥, ¢ , AB, ¥ and so on is delayed
until really needed.

§

e. Algorithms such as those for division of fractions and
A c ‘

long division with ldrge divisors are delayed until grade

- T v e

Y
> seven or eight, ' N , ‘ :
. ~ . ! . .
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b / < N * 1

-

f. In algebra and geometry an appeal- is made for\1ntu1t10n
- ~

. ] o as well as for formal proof. i ’ -

' g. l\n.struction in the metric systém of measurement a$ well as

) } <

T - the customary system 1s provided. . L ’

It should be recognized that changes in content do not reJect Jmpgrtant

\

| goals of the 'new mathematlcs" ‘The goal of understandmg I;rocedures

so often empha51zed in the sixties remams a top priority. However,

the changes are generaIly acceptedyby most mathematlcs teachers as

' ‘ be'ing in the rllgh.t direction. S . a
-

‘There is one 1ssue related to content that is being discussed /
and may attract more attention soon. Sometimes th1's has bgen referred
' . to as the "content crunch;' thch descrlbes the fact that during the ~
sixties new topics were introdu‘ced "traditional" topics were 'intro—
‘ duged at lower grade levels and the number of pages in books was
‘ ) ,., increased.« This- rema1ns in effect today. “Pn the one hand the need

. for more content in this technological age is recognized; but at the
\‘,‘ ~ . »
v same time major increases in ;z’ontent at any grade causes more diffi-
‘ culties’ for mote pupils. - RN I A
L) - -

L}

2. Changes 1‘n Teaching Strategy

The ‘revolution of the SD(tleS was content oriented--the introduction

v

' of new content, the teaching of top1cs at lower grade levels, and so

.

on and except .for“‘isolfated instances there- were no-dramatic changes .
in teaching strategies. Many educators have said, "'The New Math was
o t?aught in the same old way." Drill'in "0ld math' was replaoed by -,
) ) ~ drill in "new math:" | _‘f |
]

»

J ’ ( In the seventies some research on effective instructional strategies
o

| ‘ was conducted. In Hawaii helping teachers to use the language, experience
. -

L
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d thinkin'g (LET) of the learner in effectire instruction has been

D  Jonmer In efpese 17 ro
*a concern, " ) . . A .

Current nat10na1 trends in teachmg sgrategles are as follQWs

-
a. Reductlon in fomallsm , . 8

. . : LI Nt |
= The discarding of extremes in detail, in symbolism, * .

-

and in precise definitions is evident by examindtion of

recently published books. " The trend has been expressed i
- . . ’ C e
: many ways. Two of the'se ‘are’ )

-~ ‘

-~

. R e Pupils can grasp many complex 1deas long before
_ 4 S0 they can understand the word statement and symbollsm

~ . describing it. (Think ahout-conmmtatinty for -

. addition.) . v f . N

e Informality and intuition are better teaching strategies

: ‘ than formal structures. Vend
' . ' On the elementary school 1eve1 ten years ago, teachers ‘
were urged to help pupils learn that minus \flVé 1s not - 5

. '

mposslble but cannot be named w1th a whole number. Now

L

we hope pup11s worklng with physical mater:.als f,1nd they L

cdnnot remove five obJects fyom a g1ven set of three, In
4 [

. algebra prec1§§n of rules for addi\ng 1ntegers covermg , S

I

half a page of 1ff1cu1t readmg w1th complex symbolism

" was in vogue a decade ago. Now we tend to emphasize addition ) -

~ . -

of integers as eounting on and securmg answers -intuitively,
with formal rules delaypd until more experience with absol%e i)
value and inequélitiesnis accunmlated.

.. b, Intreased emphasls on concepts . . ° R

Presently, attentlon is being focused .on experiences ‘

- B . ]

. ‘6-4 2'0
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- ,

. which help students continu'ousl): refine the meaning of
mathematical ideas. For example, students' introduction
to 4 is through measuring diameters and circumferences
of circles and comparing by division; later they -find
vnrious ~approximations,to v ; still later they find many
applications and one day learn it cannot berexpressed as a
fraction, ) -

\\{ We may not heve a theory that describes exactly how
concepts a.re 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
1mportance in learning computatlonal procedures:. and

N 1earn1ng to solve problems. ; ' P

Th¢ importance of concepts is')identif‘ied at various |

the Mathematics Program Guide: on page 27 in

L %he "Scope‘an;,c; Sequence Chart''; onﬁge%gy 156 where
%

of%“h\ “3 i~ 6’%- gog

»“%  ULearner Q%ngtlves and Related Conmérfts'' contain exp11c1t
A . %:f 3.0

“.¥  and 1mp11c & reference to concepts.

.c. The place % drill .

( ’ Eal - ot o

Drill is important today. The issues are: 1% ;M is
the purpose of cirill how can it be meaningful and effic'f t},
N~ v

and how d‘é& it relate to other 1nstruct10na1 'act1V1t1es.

° 1(A

Today the “teacher must search for a var1ety of dr111 exerc1ses

-

and for some wa? of determlnlnz the amount of drill; necessary .

. @0& for various students, find a plan of spaced practlce for
o U ] 9’;‘ 2y )
v ;”,Zef mamtenance of. sk111s, make decisions on exactly what content

is to be learned *a’é a skill by dr111 and determine what is

15‘\
i
’

43\’

3
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.
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* the proper balance between qrillzand other kinds ofﬂlearniﬁg
'within his/her clas;{‘
. Emph351s on appl;tatlons and problem solving
The’ empha51s on relevant appllcatlons and problem solving

.is to soﬁe exten% both a trend and an 1ssue. The 1mportahce :
of appllcatlons is definitely recognlzed and the ab111ty to
solve problemsﬁﬁ; regarded by most mathematics educators

as an ultimate goal of the curriculum. However, for too many
teachers, appllcatlons mean word problems in textbooks, where'
the~major task of the pupil is to translate the technical

Jargon 1nto simpler language and then into suitable symbolic

form.

x

In its 1ist of*recommendations for school mathematics of
the 1980's, the National Council of Tcachers of Mathematics
recommended that problem solving be the focus of school

mathematics. It stated that the mathematics curriculum should

be organized around problem solving and that methematics

programs‘should involve students-in problem solving by /{’
representing epplications at all grade levels.

Tﬁe NACOME report states, "Abplieations include allfgf the
practical uses”ef mathematics needed by everyone for daily
life today and in the future, a need. . .poorly fulfilled by - °
present...programs But appllcatlons in school mathematics
cannot be limited to this important dimension. They must
include all probler susceptible to mathematical ana1y51s..."

-~ é& despite theé vdlid need for more aﬁplicationsg there
seems to Be a lack of them. In addition.there are many

2




“questions and problems concerning applications:

e Which concepts or skills are,taught most effectively
through specific real 1life models?

e Are applications best used .to introduce or to illustrate

mathematical ideas? X

e Does the use of applications improve interests and
; , - ‘> :
attitudés of students? '

e Where can the teachér find hélp in securing these
applications? . .
e Are applications .best taught through an interdisciplinary
approach7 '
The 1mportance of problem solv1ng is highlighted 1n the

Mathematics Prooram Gu1de for the State of Hawa11 on the

following pages: page 13 as one of four broad goals for
the mathematics program; pages 16- 17 where experlences to
promote problem solving ab111t1es\are listed; pages 26-27,

where problem solving is found in the program for every
: _ ; :

o

grade K-12.
The place of discovery
This ié an issue with opponents'argu;ng 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,

jllustrated by the lessons of Max Beberman, Robert Dav1s,

Dav1d Page and others, is a thing of beauty and effectlveness

when used for approprlate topics by the competent teacher

o is well prepared and who believes'in the strategy_bf

kah

J 13

- A
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~ discovery. But it is a fiasco when uSed on an inappropriate

topic or when attempted by a good teacher with-no faith

« *

. ¢ > v

~ Certainly discevery is not to be used every day nor

for every topic. It is only one instructionai strategy

~

®  that the teacher should know and use with jﬁdgment. No*

one can prescribe which topics lend themselves to th. T,
diseorery approacn Further, we do not even know if it -

is most effectlve for students of certain ability or- maturlty
levels. In additionm, - the literature 1s fllled with varlatlons
of-discovery such as guided discovery, inductive dlscovery,
deductive qiSCOvery, and so on. The teacher should be
knowledgeable about discovery and prepared to make judgments
and adaptationélon its use.

It seems that the best adv1ce to teachers is first
examlne the objectives carefully. If the teacher understands'
dlscovery then he/she should decide if discovery may be the
instructionai 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 Mathematics Program

Guide use words such as investigate, explore, experlment
organize, 1nterpret dev1se, guess, and so on. When

students engage in such act1v1t1es under needed guldance

from the teacher, discovery of ideas is one possible qutcome.

£. The place of mathematics laboratoriés and the use of physical

materials ’ ,

.a’




‘phy51ca1 matergals is. to expect serendlplty toreplace p1ann1ng

;'to use" should be made at the classroom level with decision

.based‘on’a mmber of criteria ranging from the equlpment.of

There is great publlshed enthn51asm for mathematics

laboratorles and the use of manlpulatlves, K- 12. It is
emphasized here that the 1nteract10n of students.with materlals

form the basis of 1eafn1ng, ie., students learn by d01ng.

i

\

i

I

|

Yet, except for the primary grades, extensive use of concrete ‘

' |

representations of mathématlcal 1deas has ‘never been popular. J

Seemlngly, more, and more, purchased materials are being stored |

in teachers' closets. One reasons seems to be the dlsclpllne l
probleéms created witﬂ‘laboratory 1essons. Another'seems to

be ‘the plannlng 1nxb1ved in uslng “the materials.

EN

Research ev1dence tends to sunport patterns of 1nstruct10n -

that contain carefo\“planned experiences. with’ ph131ca1 materlals.

A very serlous mlstake/W1th mathemat1ca1 1aborator1es or

More p1ann1ng is required. Contentions that learning outcomes
in such programs are fragmented and difficult to,assess or
even based on faith are probably due to the lack of carefully ¢
planned experience. \“)
- .\ A case can be made for experiences with materials and
pictures at all grades. From a beginning concept, 'What 1s
two'' to one encountered by only a few students at grade 12,
"What is meant by a derivative," extremely effective lgssons
1nvolv1ng phy51ca1 or pictorial experlences can be identified.
There are, then, advantages and disadvantages to the ,
use of physical materlals. It would be futile to try to dec1de

in gé%eral which list is stronger. Decision '"to 1ge’" or "mot
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the classroom, while considering sthe objective of the

lesson, to the ability of the stqunt. For this reason,

‘the Mathematics Program Guide, whlle Jecommending strongly

] N

the need for students to represent 1@g@§ physically, does .
s\no'c proJide a list of objectives best‘learned in a '
“-laboratory situation. \

'3, Hand-held calculators in the classroom
Answers of ''Yes' and 'No" bath remain strong in answer

to the question of ''Should hand-held calculators: be used

. in the classroom?’’ . Arguments, written and oral, cone not

only from school personnel at all levels of instrucfion

"®ut also from parents, manufacturers, profe551ona1 drganl-
A .
zations, and so on, The general CONSEensus Seems. to be tya’_/// i

bl

the hand-held calcula%br\gannot be 1gnored. Yet nearly
every knowledgeable person in this field believes reseafch

-

is needed ‘to further explore its use. ,'
A A National Council of Teachers of Mathematics pqsition‘\\

'statement (September 197§) still summarizes the-présent §tafus'

of the issue: .
.The National Council O?ATéaghers of Math-

.ematics encourages the use of calculators in the
classroom as instructional aids and.compufational
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 for learning computational skills,

’

:g(
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‘ .As instructional aids; calculators can
support the development and discovery of math-
ematical concepts., As computational tools,
they reduce the time needed to solve problems, -,
) , t?xereby allowing the considerations of a wider
- . ' variety of applicationms. ‘Furthermore the use
of calculators .requires students to focus on = ~
0 . the analysis of problems and the selection of ) N
appropriate operations. The effiective use of ‘
calculators can improve student attitudes to-
wards, and increase interest in mathematics. .
‘ Other electronic devices, programmed to’ o
. ~-generate questions and activities, that} pro-
\ . P vide immediate feedback t0 students, are not :r
SRR .to be confused with calculators or computers. . . .o
... * - These devices can berused t6 reinforce comp-
‘ N - uta‘tional skills%ﬁr’ough drill. ‘ ‘ L

- &

.

Furthermore, the Nat1ona1 Counc11 of Teachers of

* Mathematlcs reconmended ‘that school mathematlcs programs of

the 1980"s take full advantage of the power "of the calcula‘t‘%’rs )

at all grade levels.
4, 'Classnoom organization ? ) ¥ )

b ' The many different classroom orgam,zatlons proposed - .
have one goal although expressed with different words. The

curriculum must be planned so:

¢ It is adapted for the individual student.

.

/ ‘ ' e Each student progree’ses: to the limit of his/her |

potential,

The variety of organizations include ,-individua;l’iza,tion,

. F « i .
. . *  small groups, a single group, team teaching, and so on,

- . C ! .
' N
N ..
' . w
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with numerous variations of each., For each of these

. hd

_plans there is a range of packaged materials (further -
*" subdivided for slow 1ea§ners, fast learners, and so on)
to teacher-made schemes which in some cases are daily .

.

ditto master worksheets, -~ -
. There are dﬁﬁiously advantages and limitations for
each'plan. The advantages identified by satisfied users
of any plan include the following: ’
. e It facilitates class management.
o It promdtes active involvement of the learner.
e It promotes interaction.among pupils and among
\) teacher and pupils. | ‘ ’ ' -
It is interesting that the same advantages are'stressed
by programs whose plans seem to conf11ct
. Limitations of many plans seem t cenxer on the ‘
eomplexity.of the bookkeeping requirtd, the Z’st,for equip- .
ment and the fact that teachefs'are not prepared for the.
intricacies of the plan. Of course for most- plans there . K
are always snatements that materials to support the plan .
are inadequate and the cost'is too great. ‘Claims)of a
panacea fof any plan are'exaggerations.
The tfpe of classroom organization %s ordinarily not
~mandated at the state or district’level. "Such is the case
in Hawaii where nearly every teacher has a number of optlons
from whlch to choose. Teachers should adapt organlzatlonal "
strategles after careful evaluation of the advantages and
disadvantages, considering what will work best for the

- particular teaching situation. -

-
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5. Back-to-Basics | . -

The "Back-to;Basics" movement has a long history
\ , and can be identified by many differehr ritles. ~Over"chis: \ .
period different groups have lied leadership with:
. varylng philosophies and jvgrying 1mpact on educatmon.
‘The latest emphasls ont back-to-basics has been supported
by parents and legislators “who believe the schools, while
spending more money, have not accomplished their.purpose.
Tﬂef cite illiterate high school graduates, inflated ~
grading policies, courses with no basis in any discipiine,
' and decllnryg standardized test scores as ev1dence.
- The national. assessment results for -thé 1977-78 mathe-
maftlcs assessment 1nd1cate contmueg\strength in computat:enal
\

skills with whole mmbers and dec11ne in problem-solving ' ~\

*

skills, This reﬁ}ects narrow1ng of the mathematlcs currlculum

in response to publis sugport of back sto- ba51cs-~a narr0w1ng v
- ¢ that is-an overteaction. ‘Thls narrowing is evidenced by the
f ~190 . - ) .q) . 't
. + following: 3 A N

N

o Textbook publishers advertise "basics' in books

.that have mich more computational material and

L 3

1ess conceptual and probrbm material, -

e Teachers, in general, are providing more dr111

~

e Programs, advertised as,"1nd1V1duallzed" in which
s ; '
. , pupils so often practice. only computation, are

popular,
: P
° Prof1c1ency testlng is  increasing.

The Mathematics Program Guide does ‘ot refer to "Back-®- -

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 objeCtives at all grades. “The DEpartment

LY
of Education's Foundation Program ObJéctive I is concerned

with basic skills; and the Performance Expectations for,

"+ grades K-3, six, eight, ten, and twelve GWathematics 'Program

Gu1de pages 30 -31) summarize the basic skills. - -
. ‘The National Councilt of Superv1sors of Mathematics

position paper on basic sk111s was3nrexp11c1t attempt to

focus the positive direction of. back-to-basics for mathe-

" matics programs. (See Appendix B of the Mathematics Program
» The.National Council of Teachers of Mathematics has _

recommended that '"basic skills in mathematics b€ defined to

"encorfipass more than comptitational facility" in its list of

- recommendations for school-mathematics of the 1980's.

6.. Competency -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 which determines effectiveness of programs

»as weil as competerice of students. ' \
~ Competency-based programs came into‘focusiin the recent
past as educators.wrote long lists of behavioral objectives.
%hese were the basics for experiences in the classroom and s
then'tests were produced ta evaluate'accomplishment of the .

’

obJectxves. Regardless of criticisms that the objectives
were of lower order mental abrlities, such as skills in .
operations, and omitted the higher order abilities, such as

reasoning, there have been great gains for many segments

. 6-14 1




of the teachmg professmn. Any time teachers think

carefully and record the goals of their 1nstn’:t10n, they

are better prepared to provide an effectl\[e program,

The debate “over mindmum competency remains in the .

shouting stage with-emotions taking the place of logic

becalise evidence is. meager to support either side of the

/issue,

Some school districts or states which have adopted

minifmm canpetency report greater acluevement more interest

and better attendance by pupils. Other dlstrlcts and even

states have postponed implementation of'minimum competency

procedures evén after 'adopting and funding them,

There is no ‘resolution in‘sight for sthis issue . y

‘ questions requiring thought and research have been ra1sed

Among them are:

What are the minimum competencie; in mathematics?
How are they different for various individuals?

How high are they set" |

Wwill establlshmg them cause a lowermg of standards'?

Hawaii is moving to competency-based educatlon. The

Hawaii State Department of Education has developed performance

expectations in twenty-one -areas, including mathematics, for .

" grades three, six, e1ght ‘ten’and twelve. It.has aldo

1dent1f1ed flft‘een essential coq}petenmes for high school

graduation. Mathematics teachers nust thoroughly understand

the performance expectations in planning i)rogramsl and instruction.

Commmication of Mathemat1ca1 Tdeas-

That "'word problems are difficult" has been common knowledge

for years. It is especiall){ true in Hawaii with scores of




v

4
..

pupils approaching the national average in computation
on normed tests and scores on word problems definitely
below the nationai average. This statistic describes the

\ L]
situation not only for the present but also for the past

number of years. :

If we were tofask ourselves or fellow teacheré,"What '
hare I (or you) done to improve pupils' ability to solve
word orobleme?", a truthful answer would be .'not much',

If we pooled our ‘ideas we would probably have fewer
strategies~than needed to d0'an'effective_job. This is a
field that needs mnch study and research. !

In developing skills for writing, reporting, or
listening to mathematical ideas we have also done less
than needed.for literacy. For example, some question§°on
the recent National Assessment of Educational Progress tests
were read to examinees. Listening and interpreting skil}s

o were reported as less than adequate.

.

As teachers our first task is to conV1nce ourselves of
the importance of these communicatien ‘skills., Then we must
incorporate the necessary objectives into the curriculum
with the needed experlences to accomplish those objectives.
The needed experiences included pupils readlng and reporting

' in their own words, describing orally or in writing the
mean1ng of a symbol or expression, drawing a picture of
a numerical situation, reword1ng def1n1t1ons or procedures,

~

using systematic vocabulary, and so op.

The 1mportance ‘of commmication of mathemat1ca1 1deas

is recognized in the Mathematics Program Gu1de in the -
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8.

follow1ng places: on page 2 as one of the emphases of

the guide; on page 30- where 'Develop basic SklllS for
learning and effective commumication w1th others' is .
_ Foundation Program GBJectlve I; on pages 39 -156 where many

Learnér ObJectlves and Comments are d1rect1y related to

» ! b

communication skills.
v ‘

'

Evaluation
The entire process of evaluation ié often overwhélming
for €eachers. B?ey~find a varieﬁy of tests: achievement,
diagnostic, invéntory,,attitude, and so on. They are told
that evaluation in'tﬁeir classroom goes beyond papéf and
pencil tests, to include information from interviews, °
observatlons rating scales, and so on. They are expected
to know norm-referenced and cr1ter10n-referenced tests along
with varieties of each. Then, with test results come the
technicalities of item analysis, deviations, correlations,
and so on. At some level of the school's administraéion,
the technical aspects of evaluation are extremely important,
Teachers are concerned with tests that will determine progress
of students toward pre-detergﬁned goals.

. One aspect of evaluatioh that is so often ignored at
the classroom level is the establishing of objectives for
a course, a chapter, or a lesson. Many times in preparing
a test e look in a book and pick out exercises like those
studied with little thought to 'Do, these really test the

objectives?"' This is one area that teachers can improve

their evaluation techniques.

ot
o

x -t
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At the same time there are many practical questiahs:
for which teac;}}ers need answers:
e How can I use the-resulte of the administration's
evaluation program to im@rove'my program?

What (if any) are alternatives to paper and pencil

" tests?
V- -, L 4

What are som€ suggestions for writing test questions?
5

How can I evaluate higher order mental skills or

even problem solving strategies?

One evaluation so seldom made is of the mathematics
program for a grade or school. This can be carried ogt as
a self-study by the department (secondary), a group oﬁ
teachers (algebra or fourth grade), or even a single téacher, uf"
Searching questions concerning objectives, experlenées of »
pupils, worth of texts, physical equipment in the classroom
~and so on lead-to a better understanding of anléégﬁgiﬁh

Even a comparison of the present program to thé%§,Z ngp;‘

o

& A

Mathematics Program Gu1de prov1des data fo;-neede‘él roveﬁbnt,

if any, B
Equity in school mathematics opportunities ' ﬂiﬁ
. o /® e
Truly equal opportunity to achieye in school mathematlcs
for various groups of students has been }acking. -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 qf Public Law 94-142
in 1975 reflects a major commitment by this country to .
educate all handicapped children. Mainstreaming, that is,

. providing the most approbriate education for each child in

6-18
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_the 1ea§t fsrestrlctlve settmg has become a challenge to

»

the mathengatlcs classroom teacher. Other exceptlonal s,

~

studenjts y namely the tale‘lklted‘&%nq gifted, are recelvmg
Ad -
. |

@
[

“ In 1ts reconmendatlo?ls for school mathematlcs of the

mcreased att;gntlon.

1980's the Natlonal Councﬂ of Teachers of Mathematlcs

# hagsﬁeconmended t:hax{~ Hg gﬁemble curriculum with-a- greater ' R
range of opt10n5 be de51gned to accomnodate the diverse needs

of the student populatlon." In its newly de51gned secondary

u’

mathematics prog¥am in the Mathematics- Program Guide, Hawaii
t

has made provisions-for mcreased educatlonal opportunities~
in mﬁher;l;:ltics. -

The low rate of participaltion of girl$ in the study .
of mathematics has become a concern not only to the tradi- '

tional feminists who have raised many questioné about sex
55

Y

stérgotyping
: énﬁ'umty such as the National Institute of Education, Offiee> )
< : A

but also to members of the traditional education

of Education and various.schools and professional associations

across the nation. The National Council of Teachers of

. Mathematics has also adopted a position statement stressing

the need for equality of opportunity fer girls and young . . .

women m mathematics study. The low rage\gf participation in '

the study of mathematics in hiéh school has closed many |

doors in both emplo&ﬁent; and contiJming‘academic _progress.
In-1968 and -in 1974 Cohgress established the right of -

every non-English-speaking child to.a bilingual prqg}am of _—

‘education, The implications of such a program in mathematics

]




S , o
are enormous. T )
For the handicapped gtudent,‘the individual teacher

chooses tﬁéﬁérbgraﬁ which fits the 'student's ‘specific

skill needs. If the student's skill needs_aré in mathemgtibs,
then tﬂe téacher can request;an evaluation of the stude#t

for special e&ucation services. When a student in special
education isready to bé'mainstreamed in a regular class

for mathematics, the special e&hcation teacher usually
attempts to place the student in the same text as is being
utilized in the regular class to which he/she wili be
mainstreamed. This method‘is utilized to ensure consisteﬁcy
and succéss in jthe regular classroom. ~

Opporéunities available in mathematics for the academically

gifted and talented student include 1) enrichment activities

" at the elementary and intermediate levels; 2) mathematics

contests; 3) Advance@-PlacFment (AP) courses; and 4) early
enrollment at the ﬁhiversity of 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 covered in a regular program during
. N &

the school year. Mathematics contests, sppnsofed by ‘the Hawaii
Council of Teachers of Mathemati?s (HCIM), are held each

year th%oughout.thé state. By the competitive nature of

these goﬁéests, they'are limited to.the most capable students.
Advanced Placement courses in calculus'arg offered at various

schools, Although some of the students who take.thé'AP

'courseé are Jot necessarily academically gifted, they are

214
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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

4

enroll in advanced level courses. <o
’ . Developing mathematical progfém;‘ib meet the variéty
of interests, abilities, and goals of eiceptional students
places a’sﬁecial resgonsibility‘on mathematics educators.

‘In An Agenda for Action: Recommendations for School Mathematics

' a of the 19805*the_Nationa1 Council of Teachers of Mathematics

makes the followiﬁg 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 with handicaps,

*  including physical or learning difficulties. These
programs will need to move awgy from the idea that
everyone -must learn the same skills... :

In many current programs, the student who' does
.poorly in -the algorithmic skills finds progress
in all aspects of mathematical development halted,
since remediation is designed te concentrate solely
* on this deficiency. Remedial programs should
identify other areas of mathematical ability--
for example, spatially related skills--ard concentrate
attention dlso on the students' strengths, not solely
on their deficits.
’ The student most ' neglected, in terms of realizing
‘full potential, is the gifted student of mathematici;///

INational 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 Foundat‘:ion
Program Objectives adopted by the Department of Education. As such,
problem solving must be considered ohe of the basic skills that each
student must develop. ' |
| Mathematical problem solving is often thought of as synonymus 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 fj
an appropriate response to a new situation or to a questlon which does not
have an obviocus answer; that is, getting the answer molves more than .
an act of simple memory or the applicatioﬁ of a familiar algorithin. The

problem solver must analyze the situation and determine th{e best strategy

among a choice 'of many.

Often,, gettmg the correct answer to word problems 1n 'cextb'ooks
is a mere exercise mvolvmg the appllcatlon of a prev1ously learned
algorithm. Instructional practices tl_)at overemphasize algorlthmsh and -
exercises do not encourage students to analyze and think through ''story
probiems," nor do th_éy build a foundation for developing skills with
v‘rhich to approach unfamiliar problems.

Problem-solvmg skills cammot be developed through occasional
exposure to problems, but need to-be a part of the daily classroom
experience. The teache1; plays a key role in d1rect1ng and guiding the
development of pl"oblem-lsolving skills, and in establishing a climate

for promotmg ‘problem-solving behavmr. A problem-solving épproach

to mathemat1cs mstructlon fosters. student involvement in the learn:mg

P .
>
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process through quegtionﬁlg and cueing, providing the time to think
through and analyze the situation, and emphasizing the process or
strategies involvéd, rather thanlgetting the "correct'' answer., Students
should be entq;_raged to question, ,e.xpiore and suggest alternatives in

a problem situation,

Problem solving involves a mmber of interrelated skills and

processes and cannot be taught through re;:ipes and fomulés. Instruction\
will need to provide' opportunities for students to engage in problem
solving to develop their'problem-solving abilitigs. Instructional
emphases of a problem-solving approach in mathematics are discussed below:
1. Problem-Solving Héuristics
While problem solving fg:annot be ;educed 3:0 a- fornula or an
algorithm, there are a variety of strategies that can be taught -
to improve students' problem-solving skills. These strategies | ‘
do not guarantee su'ccessfpl problem solviﬁg but serve as a guide -

or rule of thumb.




Most of the m@tefia}s on problem solving follow the four stages

of the problem-solving process identified by George Polya. The
’ tgble below reflects these four stages and describes behavior of students,

.

PROBLEM-SOLVING STAGES
* .

‘ Understanding the Problem

Asks questions to clarify problem
States problem in own words'
Determines relevant facts in the problem

°
°
°
e .Perceives implied relationships

Devising a Plan

e Summarizes data by making a table, graph or diagram
e Analyzes information (e.g. looks for patterns, works
problem backwards, makes predictions and verifies,
decomposes problem into parts) '

e Recalls related problems previously solved
e - Estimates solution ' i \

‘I’ Carrying Out the Plan

Uses a table or diagram ta arrive at solution
Applies a formula v
Performs computation required for solution .
Decides on where to begin i . )
Switches strategy when it is no longer applicable

N L‘oklng Back o - )
e Describes strategy used in solving the problem
e Verifies that solution satisfies conditions of the
problem . , ) )
e Looks for alternative ways to solve the problem . .
e Creates applications or related story problems .

b ' C
.




~The role of the teacher is to facilitate this process by modeling
) these behaviors, and questioning or cueing students during their
° problh‘ solving experiences. The emphasis of problem-solvmg
1nstq&ct10n 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.

e rewarding a good question, a different approach or
an alternative procedure, even if it does not lead

- 'to the "answer",

e providing enough time for students to think about the
problem (if the "answer" is obvious, then‘there was
no problem).

2, Commmication Skills

Discussion is an important aspect ofgproblem solving, Students
should be provided many=opportunities for developing language and
communicatibn skills in the problem-solving process. These include:
a. ask1ng 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 teachér-student and student- student 1nteractions prOV1de
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
%erceives. These language experiences provide insights into student °
thinking.

3. Applications to Student Enviromment

¢

The National Council of Supervisors of Mathematics has identified

applying mathematics to everyday situations as one of the ten basic




.

[l

skill areas. These include providing‘students with exberiences in .
’ : applylng mathematlcs to a11 practlcal uses in daily life, in social

and natural sciences, and in consumer and career related areas, .

’ Opportunities for students to relate mathematical skifis and /‘
concepts to the real world promoté’ the development of functional
competence. ,.For instgnce, students need to learn-both how to compute' “
and when to compute. Thélesulgs of a national assesment show that
w,..skills are not'masteréd at the time when greatest emphasis is- P,

given in the curriculum but”fp/é later date after practice and ‘

.

application.'*

»

These results suggest that the instructional practice of teaching
\\\, for mastery of skills before introducing applications may be depriving .

* some students' of the very experiences that would lead to masté?y of

these skills. 4 >

-

4, ‘Use.qf Manipulatives and Representations y

o

Mathematics concept development should proceed from the manipulative

%

or concrete level to the representational or pictoral to the abstract

e

or symbolic. Exﬁioratory activities with ﬁanipulativés provide .
students with the experiences necessary for developing concepts, and
acquiring vocabulary and appropriéte langhage to describe the objects
they“gre manipulating.

The transition from the manlpulatlve ‘to the representatlonal level

varies with each student. Language plays a critical role in connecting
<

these levels. As the level of abstractlon 1ncreases from manlpulatlng

.

-objects to manipulating pictures and symbols, ‘language serves as the

bridge that cennects the symbols to thgir referents in the real world

and provides the context for meaningful learning.

X
*Carpenter, et. al. Re¢sults from the Second Mathematics Assessment of the

National Assessment of Educational Programs. Reston,
Council of Teachers of’Matﬂematlcs, 1981 p. 13.
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S. Independent Investigations
Every problem may be exterled or modified to create a new, rglated
problem. Given variations could result from changing the given
context, numbers, or conditions., Initially these changes and
extensions ﬁay be suggested by the teacher, but eventually students
should be encouraged to investigate extemsions or variations on
their own, -For example:
Given the follow1ng problem:
There were 8 people at a meetlng Every person shook
hands with each other person exactly once, How many
handshakes were there? .
Possible variations and'extensions include:
a. changlng the mummber of people to 12
b. changing the given to 28 handshakes and asklng 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 mathematics identified by the -
National Council of Supervisors of Mathematics is appropriate’
. AT
computational skills., While the availability of calculators

minimizes the need for long and comﬁlicated computations, knowledge

of single-digit number facts, mental. arithmetic and estimation
skllls are still essential. (1;5
The Department of Education has 1dent1f1ed flfteen essential

competenC1es'con51dered to belﬁhe minimum required for becoming

pro&uctive and contributing members of society.. One of these
is related to computation.l . ,
{

;Department of Educatlon, State of Hawaii, Office of "Instructional Services.
Student Performance Expectations of the Foundatlon Program. August, 1978,

p. 107. ‘ .
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. ' .. Use computai‘tlonal skills in situdtions c'Bnmon to

' . multiplying, and dividing whole mmbers, adding
.and subtracting dollars and cents, and computing’
dlscount and 51mp1e(1nterest.

-

everyday life. These include adding, subtracting, '
|
y . The’ statefment of ;hls essential com@efehcy focuses on using com-
< putational skills. Research in mathematics education has found ‘

[y - <

that computational skilis learned in isolétion at a rote, mech-
anicai level éontribute littl; to the ability to-use mathematics
- ' ~ in everyday life. . . : |
| Instructional strategies for developing and ﬁéintaining computational
skills must be meaningful to the learner. These strategieé in-
clude using mhniﬁulﬁgz;es for coqcepf development and applying
skills to the student's daily. experiences that were distus;ed
above, -’ 1
. ' The instructional emphases discussed above are interrelated and over-
lap with’ each other. Each suﬁports the development of the ability t§.feason
and think through unfamiliar 51tuat10ns. Problem-solwing skills are not
learned in a short uﬁzt; rather, the learning of'ﬁroblem solving skills is
a contlnulng process of develépment and refinement,
Teaching problem solving is more than a collectlon of instructional
. ' techn1que§. It is an attltutae*and an approach to teaching in an environ- ’
ment éhat fosters thinking about problems, and encourages and values.

) | ‘

alternatives and creative insights.

+
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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 cdurse is an
Option X, level B course in the restructured, grades 9-12, mathematics
program. ' o '

Krulik, S. and Pudnick, J.A. Problem-Solving: A Handbook for Teachers.
Boston:, Allyn and Bacon, 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. ' L

»

Krulik, S. and Reys, R. (eds.). Problem éolving in School Matheﬁatics: 1980
Yearbook, Reston, Virginia: ~National Council of Teachers of Mathema-

. . tics,.1980. - - . .
. Contains something to help every teacher of mathematics teach problem i~
' -solving, Ideas at all levels of instruction are included. Here. are .
problems$, examples, and illustrations. - - ’

National Council of Teachers of Mathematics. An Agenda for Action: Recom-
' mendations for School Mathematics of the 19807s, Reston, Virginia: NCIM,

‘ 1980. . . : .

N The National Council of Teachers of Mathematics' eight retommendations .
for school mathematics 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. . v “ :

!

National Council of Teachers of Mathematics. Arithmetic Teacher. November o

! 1977, : :
This entire issue is devoted to summaries, discussion, and ideas of

problem solving. .

National Council of Teachers of Mathematics. Arithmetic Teécher. February
1982, . ) ‘
The issue focuses on ''Teaching Problem Solving.'" Articles span
_ primary to junior high school levels and contain ideas and suggestions
for engaging students in problem-solving experiences. '

Polya, G. How to Solve, It. Princeton, New Jersey:fPrinéetbn University

Press, 1957, o .
A classgp and- a must for mathematics teachers. The stages and beRaviors

of prob¥em solving as discussed in the Mathematics Program Guide are

discussed further herg.




. 8. READING IN MATHEMATICS . | |
The nght to read includes the. right to read mathematics. Accord‘ing

to the State Reading Improvement Framework®, the content area of mathematics

should include strategies for reading mathematics. To asfist teachers in -
" carrying out their responsibility to teach reoding in mathematics, the
: Department of Bducation has made available sweral documents. These are: , -

Langua%_ e Arts Strategies for Basic Skills, }3 Honolulu. Department |
Education, State of Hawaii, 1978. . |

Coniprehension in the Content Areas 3-6, Strategies for Basic Skills.
onolulu partment o cation, State of wail, 19/9.
Oomprehen510n in the Content Areas 7-12, Strategles for Basic Skllls.

“Honolulu: Uepartment of B?iucatlon, State of Mawaii, 1979.

These materials offer teachers and administrators suggestions on how to
assess their students' reading comprehension level and on analyzing and - v
selecting instructional strategies and activ;tie;. In addition to the
general reading references,made available by the Department of Education
there are references pertaining specifically to the reading of mathematics.
N

These are provided in the annotated bibliographic listing. Course work a |

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 e'ach‘ of the districts.

To assist teachers and schools in assessing the reading levels of
.mstructlonal matenals in use or “intended for use by the school several
assessment tools are d1scussed in this section. These assessment tools are

basically of two types: those that actually involve students reading the

" materials being assessed and those in which the materials are assessed

-
L4

without student involvement.

l

lDepau'tment of Education, State of Hawan, Offlce of Instructional $ervices; |
State Reading Improvement Framework June 1979 \ -

a

' *
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| The Cﬁz} Techmique. This technique involves the students 'readingy : . ‘
« passages lrcm the feading materials being éssessed. What follows are '

i.nschtions for its construction, adminis,trat:ion, scoring, and interpreta-
tion. -
' Construction: ° _ '
1. Select a reading passage of approximately 275 words from materi;l ’
. that you will be assigning to your students. This shoulgl be ‘
material that they ha;ve ‘not yet read,
2,~ Typerthe selected passage. Lea-vle the first sentence of your
~ selection intact, Starting with the seébnd sentence, select
at random‘one of the first five words., As you type the passage,
~leave an underlined blank 15 spaces leng to replace the word you
have chosen, A shorter blank, 5 spaces long, ‘shoulq be used for 2 ‘

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, Type one more senten;:é Intact, ‘ | ?
Administration; The cloze test can be easily administered by individual
teachers within their own classrooms through the f(?llov'v'ing dire;:tions:
1, Students are not to use their textbooks in completing the cloze N

exerclse,

2. Before passing out the tests, inform students that they will be

taking a test that will try to measure the difficulty of their /

class 'reading materials, Shpw them how the cloze works on the

°  beard with saniple sentences such as, "t's dark in here, Please . e
. o ) .4
" Or, "The mar down

turn on the

23U




‘ . the sta1rs." Emphasize to swdents that they Can get clues from @
the context of the reading passaée'that will help them detexmine

words that fit.
. 3. Allow students the entire class penod to complete the test.

(Many should finish early.) -
2 e 4N

chring: '

1. Count as correct every exact word studerits s‘upply.'I Do not count
synonyme judged to be satisfactory, Counting synonyms will not
improve the usefulness of the test; the rank order performance
of the class will be essentially unchanged and it is sometimes
extremely difficult to Judge the correctness. of a synonym.

: ' 2, , Multiply the total nu’mbe‘r of exact word replacements by two in

ordeyc to determlne the student ts cloze percentage score.,

‘ Interpretation: ' ‘
~ The results of this assessment are for'class interpretation, not -
individual assessment, Hence a profile of class results is needed . -
for mterpretat;ton.

Generally speakmg scores below 40% 1nd1cate a difflcult reading,

scores between. 40% and 60% indicate a satisfactorry reading, and scores )

abOVe 603 indicate aveasy reading level, To interpret results,

the munber or percent of students functioning at each of these
three levels must be vz.ewed Instructional materials are best,
from a reading- level v1ewp01nt if the majonty of the students
find the materials at a S&tleaCtGr}f reading level.

H

An example of a cloze test follows.




3

CHIP

SKIP

Changing the order of

.Number of Bananas
Skip, 3+2___ 5
. Chip, 2 +
.:,*a» SO¢§______2 =

=5 .
2+

addends does not change :

sum.
This is the property of additien. :
1. ' the sums. Do the in the
parentheses first. .
e R34 T 34 8)
"' . Are the sums the S S ~
8 + 7 '+ 6 = 2 and 8 + ( +6) = 1.
- so (8 - 7) + 6 8+ (7 6)
Changing the of the addends does
change the.sum.
This the grouping property of .
2. Complete -
a.. 4 3=17, so +4 = .
. (4+2 . +6 =1 ,;so4+( +6) =
Add. “ .
a. 8+ b. 0+38 ¢ 9+0
7 - 0=7 . 98+ =98
When add 0 to a , the sum is that

-

This is the property

4.

a.  32+0 632 b.

properties are shown?

zero for addition.

3+ 42 . 42 + 2

. @z + 354 + 145 = 23+ (54 +145)

f

5. Make true sentences.

a. 34+,0=[:]

From Holt School Mathematics, Grade 4 by

Holt, Rinehart & Winston, 1978, pp. 36-37.

b. 12+2 = 2+[]

Eugene’D. Nichols, et al. New York:
NOTE: Key to this test on'p. 7-5.-




}. : 5 )( g% + 31, 2 41. What
. 12, . -grouping 32. 3 42. 6 , i
. 3. & 13. b 23. not 33. 0 43, =
4. 3 14, same 24, is 4. ¢ 4. 2
5. the 15. ) 25, addition 35, + 45, =
6. the 16. . 1 26. + 36. 0 46,3
7. order 17. 7 27. 3 37. we 47. 3
.8 Find - 18, 2 28., b 38. number 48, )
9. work 9. + 29. ) -39, mmber 49, 1
. 10, a 20, = 30. 2 40, of 50. 3

The Fog Index. This technique does not imvolve students in the

assessment fyrocess. Note that the teclmique assesses readability by
‘determining the length of words and‘sentex;ces in sa;nple‘passag;s of the
book or unit, What follows are instructions in the use of the Fog Index. .
S 1, Take three IOO-worgi paésages; one from the bégiﬂﬁing, one from
. ‘ 1 .thg middle and one from the end of the chapter or book.
' - 2, Count the mmber of words in each passage that have three or more
| syllables Note ‘this down for use in step 4. Do not count :
proper names, compomd words or verb forms that become three
’ syllables by addmg suffixes, If the same three-syllable word

appears several t1mes, count it on each occurrence. v

3. Determine the average sentence 1ength for each passage by’ .
" a, 'Eotaliﬁg the .numbc;:r of wordé';_ in the passage. Ipclude the
" words in the sentence containing the hmdredth word in your

s -

count, ‘ ' ) f , - )
b. Totaling the mumber of-Complete sentences in the selection.

In the total include decimal fractions of partial sentences.
R . , For a partial ‘sentence , estipate the percentage that is _ - ,
. included in the-100-word passage, .for ‘instance, .6 of a sen- L

tence.




c. D1vide the number found in a. by the number fomd in b.
4, Total factors from steps 2. and 3.c. (the number Of three or more syl-

lable words and the average sentence length), and multiply the sum by
0.4. The result is the Fog Index fc;;' 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 gext whose estimate of readability is desired is shown on the follow-
ing page. |
To estimat;e the -readability level of this texf estimates of level
of" difficulty must also be made of passages from the middle and fram 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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Equations

"Suppose you work in a food store.

You are to fill a display case with candy.
You have put. 16 boxes into the case.
The case can hold 24 boxes.

How many more boxes are needed?

You can write an equation for the problem.

Think: 16 plus some number is 24.

Write: 16 + n 24 L

You. solve the equation to solve the problem.
Find the number that makes the equation true.
You subtract to find a missing addend.

‘?R’/aw

24 . | “““"%x =

—16 = . Jadecsc ]
8 . W - m:ﬁm‘iﬂ.,ﬁu :
N Vopoa S WU FLMON O

8 makes the equdtion true. 16 + 8 = 24
8 more .boxes of candy are needed.

Q

Average sentnece length: 102/15z6.

| Level qf dtffwulty: (447) z .4 = 4.4

Harcourt, Brace & Jovanomc , 1978, p. 22.

=7 worda/aeni:ence

From Growth in Mathematics, Gradg 6 by David W. Wells, &t ali -New York:

g . ¢ ‘ "4 .
’ P . wt . 8'7 2\35 ‘ ’ . t"{‘




The Fry Graph. This technique also does not invelve students in

the.assessment process It, too, estimates T ility by the length

™

of words and sentences. What follows are instructions in the use of the

Fry Graph?. .

1,

Select three 100-word passages from near the begnmmg mddle, |
and end of the book. Skip all proper nouns.

Count the total mumber of sentences in each 100-word passaggy
(estiz;xatiﬁg to the nearest tenth of a sentenée) . Average

these three numbers™ (add together and divide by 3).

_Count the total mmber of syllahles)in each 100-word samplé.
“There is a syllable for each vowel sound; for example: cat (1),

blackblrd (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 eachword and

add 100. Average the totdl mumber of syllables for the three

R

samples.
Plot on the -graph the.average mmber of sentences per 100 words

_and the average number 'of%yllabieé per 100 words. ' Most plot

points fall near the heavy curved Iine. Perpendicular lines

mark off approximate @wel areas,

Q

»

25'

"Readabillty Formula That Saves ’rime " Journal of Reading.

April 1968, pp. 513-516, 575‘578

\‘l
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Average number of syllables per 100 words
A .
Short words T Long words

-
: - ,

;,08 {12 476 120 124 128 132 136 140 144 148 152 156 160 168 168 172
200
167 >

-
143}
125t
H.IE
1002

92 .
;'f LA P 4

&7
63 4
5 : :
5; = A / /

6} / £ /

53 % % ~

50 L4 ¢

. A /
2 2 -
O,

43 “o ya /]
- 42 %
3 ; QGQ,ZGLE AZWARD /
by verL-|Ld V2 (CasskeX

- HY T v aNEEES
4 ’ ~~ ‘

’

eer 100 words
Short sentences

Nere

A
(AN
\
\,

N

1B

Average number of sentences
Long‘ sentences

. Whatever assessment techriique is used to detemine readability of

: materials it must be¢ borne in mind that it is but cne means ﬁy 'which a
teacher attempts to obtam a "'good £it" between the author's assumptions
-regarding the reader’ s 1anguage, expefnence, and t}unkmg background and
the reader's actual language, experience, and thinking background, The

closer the Y'fit" is between the author's and reader's assumptions, the

easier the reading materials will be for the students.
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Annotated” Mbli>graphy - o

Earle, R. Teaching Reading and Mathematics, Newark, Delaware: Internation-
al Reading Association, 1976.
Gives many practical suggestions (by wvay of examples) for teaching the
- reading of mathematical materials.

Feeman, G. F. "Reading and Mathematics." Arithmetic Teacher. November
1973, pp. 523-529. : ' '

)

. Discusses the teaching of reading versus teaching of readirzg wm ,mathe-.
matics; symbol perception and vocabu ; and study guides--their
‘nature and congtruction. ~ Examples of study guides provided.

Henney, M. '"Improving Mathematical Verbal Problem-Solving Ability Through
Reading Instruction," Aritimetic Teacher. April 1971, pp. 223-229,
Discusses ways in which the teacher mey help students, aspéeially
fourth graders, develop their ability to read verbal problems,

McKillip, W. D. et al. ".’Teaching Reading Skills and Using Textbooks. "
Mathematics Instruction 'in the Elementary Grades. Morristown, New

Jersey: Silver Burdett Co., 1978. .
Discusses general guidelines for reading mathematics, reading skills

“in mathematics, special problems in reading mathematics, and reading
as a teaching technique.

Shepard, K. L. "Appi}'ing 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.

»

Wilson, J. '"What Skills Build Problem Solving Power?'' The Instructor.
February 1967, pp. 79-80. . . .
There are at least threa types of meanings of arithmetic operatioms:
. mathematieqlly pure, physical aotion, and socially significant. Of
- the three, definitions of opérations having socially significant
meanings lead us to "wanted-given" relationships. Guiding children
" to these "wanted-given' 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
ae the use of equations to express "wanted-given' relationships, =~ -
* estimating_correct answers, and having children make up their own
problems, Examples cfrj(gy;ven for the elementary level. ,




