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FOREWORD

The Numerical Skills curriculum is a contribution to the Navy's

increasing effort to provide basic skills training. The curriculum, designed

for use in either Academic Remedial Training or Apprentice Training, enables

the student to attain a "minimum proficiency" in elementary mathematics.

The Training Analysis and Evaluation Group (TAEG) was tasked by the Chief

of Naval Education and Training to field test the curriculum. Results of a

field test with recruits awaiting entry into the Fireman Arrentice Training

course showed that the curriculum successfully teaches basic mathematic3'

skills. Student performance measures indicated that a group with an initial

mean mathematical grade level of 6.9 raised their proficiency to above e>ghth

grade after an average of eight days in the curriculum.

This curriculum guide presents a complete description of the ski s

taught by the curriculum, instructor activities, supplemental reading

materials, and criterion tests. Throughout the guide, the curriculum is

referred to as the Mathematical Skills Curriculum; however, that name has

been changed to Numerical Skills Curriculum.
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SECTION I

INTRODUCTION

The need for adequate academic skills by today's sailors is becoming

increasingly important because job classifications are more complex and more

technologically oriented. Training programs for Navy job classifications

require that the sailor have a thorough knowledge of the basic academic skills

--mathematics being one of these skills. Failure to demonstrate an adequate

knowledge of the basic skills may result in the sailor being unable to

function in his job classification and, therefore, being unsuccessful in the

Navy. On the other hand, mastery of the basic skills will enable the sailo "

to experience success in Navy life and career advancement.

The Mathematical Skills Curriculum1 is designed to remediate deficiencies

as measured and identified by diagnostic test results in mathematics. The

remediation activities will enable the student to show at least -inimal

proficiency in mathematics.

Operational Overview of Mathematical Skills Curriculum

It is necessary to understand the process through which remediation

occurs in order for the instructor to be successful in quidinq sk4il

development. The design for implementation of the curriculum is shown in

Figure 1-1. The major phases of this design are: administering the Stan.ord

Diagnostic Mathematics Test (SDMT), preparing the Instructional Management

Record for mathematics, selecting the skill prescriptions, assigning the

prescriptive activities, holding a conference with the student who will

receive instruction, preparing for and conducting instruction, and

administering the criterion tests.

1Throughout this guide, the curriculum is referred to as the Mathematical
Skills Curriculum; however, that name has been changed to Numerical Skills
Curriculum.
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Administration of Stanford
Diagnostic Mathematics Test

Completion of ITnstructional
z "jManageme nt Record

Selection of Skill
Prescriptions

Assignment Of Prescriptions

-Co nference with Student

Instruction

Administration of
Criterion Tests

Figure 1-1. Design for Curricular Implementation
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A brief description of each operation is provided to increase understand-

ing of the process of remediation. It is imperative that all instructors

become thoroughly familiar with this process in order to implement the curri-

culum effectively and guide the students in skill development.

Administering the SDMT

The administration of the SDMT is the first step in the remediat'on pro-

cess. The instrument is administered to all students who are assigned to tne

Mathematical Skills Curriculum. The purpose in administering the SOMT is to

identify the specific deficiencies that should be addressed by the remedial

activities. An individual student will be assigned only those remedial c iv -

ities that relate to his weaknesses as diagnosed by the SDMT.

Instructional Management Record

The Instructional Management Record is a tool that serves as a manalement

device for recording and tracking an individual's progress through the reme-

diation process. It must be maintained on a current basis because ': tells

the instructor where the individual student should be working at any given

moment. It also shows the student how much progress that he has made since

entering the program.

Selection of Skill Prescriptions and Activities

The skill prescriptions are the central part of the remediation process.

Each skill prescription is coded to an objective of the curriculum and treats

a particular skill deficiency. The instructor selects the skills prescrip-

tions that are applicable for treating the deficiencies identified for each

student through the diagnostic test.

Each skill prescription contains several activities that can be assigned

for remed ition. B using one skill prescription at a time and wisely
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selecting the activities to be performed, the instructor will e aoi :

structure an individualized program for each student. It is important mna:

the instructor become knowledgeable of each skill prescr :r; ,,'1 tts

activities in order that he may make the best possible selection for :rz

student who needs remediation.

Conference

The conference is designed for the purposes of acquainting thE v~ a"

student with how to proceed in the remediation process, to help the inciy'cla.

overcome any anxieties that may develop because of the deficiencies identlf ie;

with the SDMT, and to create a feeling of confidence between the instrc::.r

and the student. Positive motivation is the key to establishing oo, rEc-

tionships between the student and the instructor. It is the responsib-lity

the instructor to set the climate for learning. Thus, the conference is dfn

excellent vehicle for establishing an effective teaching-learnins c' mate.

Instruction

Instruction for the mathematics curriculum involves both group an

individual work. The instructional groups will be formed on the basis of

common need. For example, if five individuals need to work on multiplication

of fractions, then the instructor should teach this concept to all of them 41

a group. Individual work will be based on the deficiencies identified by the

SDMT.

Instruction requires that several tasks be performed. These tasks

include instructional planning, group instruction, individual instruction,

record keeping, monitoring progress and providing motivation, reassigning

students, and administering criterion evaluations. It should be emphasized

that the instructor is the key to good instruction.



Criteriun Eva uation

The criterion tests are used to assess tne proficiency of tne st:dent.

Whenever the student has completed eacn of the assigned prescr'-cns, ie s

ready for the criterion test. The results of tme criterion test may proVce

basis for (1) concluding that tne efciency has been reiediate!,

continuing in the prescription if mastery has not been achieved, or 3' ex:Z-

ing the mathematics curriculum if all modules nave been completed.

Curricular Objectives

The objectives of the Mathematical Skills Curriculum have been for-uJ :el

at three levels: general, terminal, ano enabling. At tre hignes: 'e.,-,'

general objective is a statement of performance related cirect -a

skill area. For example, number system and numeration is a broad F a

whose general objective covers wnole numbers/decimal place vale, ra3ora.

numbers/numeration, and operations properties.

The terminal objectives represent more specific statements of perc-t-,arce

than the general objectives. Each terminal objective includes the spec;fica-

tion of the behavior to be demonstrated, the conditions under which tne pe'-

formance is to occur, and the mastery criterion. Terminal oojectives are

subsumed by higher order general objectives. For example, the terminal objec-

tives for the computation area focus on whole numbers, fractions, decimals,

and number sentences, respectively. The modules of the curriculum are definea

at the terminal objective level. The assessment of exit performance using the

criterion tests is conducted at this level as well.

The enabling objectives focus on skills at the lowest level of specific-

ity. Each enabling objective contains the specification of the behavior to be

demonstrated and the conditions under which the performance is to occur. One



or mre enabling objectives would be enzQ..passed by each terminal obective.

For example, enabling objectives on decimals include addition anC suotraction

skills and multiplication skills. The skill prescriptions are aesie t

address deficiencies which are identified at the enabling objective level.

A three-digit numerical code system is used to designate :ne ois

levels. 3eneral objectives are numbered from 1.00 through 3.CO. Tne >ncl,-

sioa of one digit greater than 0 in the first place to the right cf -,e

aecimal identifies an oojective as a terminal objective. Enabling o3Dec -,es

are designated by two digits greater than 0 to the right of the decima.

The curricular objectives are presented below for the general, termina.,

aria enabling levels.

NUMBER SYSTEM AND NUMERATION

GENERAL OBJECTIVE

1.00 The student will demonstrate an understanding of the whole nuzer ,

tem, decimal place value, fractions, decimals, and numerical Jaer.- -.-

and properties.

TERMINAL OBJECTIVES

i.l3 Given instructional activitiec 3,o whole numbers and decnnai place vase,

the student will be able to count, to read and in:erpret numoers, to

compare and order numbers, and to approximate numbers with an accuracv

of at least 80 percent.

1.20 Given instructional activities on common fractions an decima> , tne

student will be able to name parts of a whole in terms of fract ons Zanc

interpret fractions and decimals with an accuracy of 80 percent.

0 Given instructional activities on numerical operations and properties,

.he student will demonstrate an understanding of the fundamental opera-

tions and their properties with an accuracy of 30 percent.

-- • ii
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ENABLING OBJECTIVES

1.11 Given an instructional format usir numoer series and number lines, tne

student will be able to conpiete counting patterns with an accuracy )i

at least 80 percent.

1.12 Given a series of four-digit to eight-digit numbers ifc]idifl numoers

with zero digits, the student wili be ile to read the noinoers witn a

accuracy of at least SC 7erc-?rt.

.i0 Given a series of numerals in expanded forn and standard form, the s-

dent will be able to interpret these nurerals in opposite forms adnd

determine the value of digit ;n numerals with an accuracy of at leas:

80 percent.

1.14 Given a series of numerical roblems, the student will be aboe tc e

the missing digit in the solutions to the problems with an accur;, JD

80 percent.

. Given a number series, the student will be able to iden'fy tre -.s ng

number in a series, order the numbers by identifying the large r.1jer

in a series, and naming the number of odd or even numbers in . seres

with an accuracy of 80 percent.

1.16 Given sets of numbers, the student will be able to round the num,ers t2

an approximation and estimate products with an ac:uracy of at least C

percent.

1.21 Given a series of fractions, the student will be able t- name a desg-

nated part of a unit as a coiivnn fraction, rename fractions, and deter-

mine the largest or smallest fraction with an accuracy of at least -0

percent.

I I II II I Ul , , h - - • ..... I



1.22 Given a series of decimals, the student will be able to identify tne

largest and smallest decimals and rename decimals as common fract'ons

with an accuracy of at least 80 percent.

1.31 Given a series of fundamental operations, the student will aemonstrate

an understanding of the operations by identifying number factors arc

applying the distribution and inverse properties with an accuracy of at

]east 80 percent.

COMPUTAT ION

GENERAL OBJECTIVE

2.00 The student will demonstrate an understanding of basic numerical ope-

tions of addition, subtraction, multiplication and division involv'ng

whole numbers, fractions, decimals, and number sentences.

TERMINAL OBJECTIVES

2.10 Given instructional activities on addition of whole numbers .n re,:--

ing, the student will be able to add numbers through the thousana A -r,

an accuracy of 80 percent.

2.e Given instructional activities on subtraction of whole numbers wit

renaming, the student will be able to subtract whole numbers througn tne

thousands with an accuracy of 80 percent.

2.30 Given instructional activities on multiplication of whole numbers invol-

ving renaming and partial products, t . student will be able to ultiply

whole numbers through the hundreds with an accuracy of 80 percent.

2.40 Given instructional activities on division of whole numbers excluc'.ng

and includinG internal remainders, the student will be able to Jivide

three-digit numbers by two-digit numbers with an accuracy of 30 percent.
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2.50 Given instructional activities on the addition anl sibtraction Cf

common fractions, the student will De able to find the sums and

differences with an accuracy of 80 percent.

2.60 Given instructional activities on the addition, subtraction, o

multiplication of decimals, the student will De able tc ado, subtra-ct,

and multiply decimals through the hundredth with ar acuracy of it

least 80 percent.

2./0 Given instructional activities on number sentences, the stwdent , ',

be able to solve simple and parenthetical number sentences with 3r

accuracy of at least 80 percent.

LNABLING OBJECTIVES

2.11 Given addition problems, the student will be able to find the

the numbers with an accuracy of at least 60 percent.

2.21 Given subtraction problems, the student will be abip io t e

differences with an accuracy of at least 80 percent.

?.5I Given multiolication problems, the student will be able t2

product of two factors with an accuracy of at least CO percent.

2.3? Given a series of multiplication problems with ren~ r- and ithrjt

partial products, the student will be able -o *nd the prc, ouct cf

factor in the tens or hundreds and a factor Detween 2 and 9 with in

accuracy of at least 80 percent.

2.33 Given multiplication problems with partial products, the student V011,

be able to find the product of two factors, one not exceeding 25, N-II

an accuracy of at least 80 percent.

2.41 Given division problems, the student will be able to name tho

quotients when the divisors are less than 10 and the dividends a,-t

greater than 25 with an accuracy of at least 80 percert.
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2.42 Given division problems with one-digit divisors and no internal remain-

ders, the student will be able to divide whole numbers by 2, 3, or 4

with an accuracy of at least 80 percent.

2.43 Given division problems with internal remainders, the student will be

able to divide whole numbers by 2, 3, or 4 with an accuracy of at least

80 percent.

2.44 Given division problems with divisors in the tens, the students '4l1 "e

able to find the quotients with an accuracy of at least 80 percent.

2.51 Given common fractions with like denominators, the student will be able

to find the sums and differences of these fractions with an accuracy i

dt least 80 percent.

61 Given problems to add and subtract decimals, the student will be aD~e

find the sums and differences of decimals with an accuracy of at ie~st

0 percent.

2.62 Given problems to multiply whole numbers and decimals, the studern -

be able to find the products expressed in tens and rundreds w-tn an

accuracy of at least 80 percent.

2.71 Given simple multiplication and division number sentences, the stucent

will be able to find missing factors with an accuracy of at least &C

percent.

2.72 Given number sentences involving parentheses, the student will be able

to solve the sentences and find the correct factors with an accuracy Cf

at least 80 percent.

APPLICATIONS

GENERAL OBJECTIVES

3.00 The student will demonstrate the ability to solve mathematical word

problems, to use tables and graphs for problem solving, and to apply

knowledge of geometry and measurement.

-- - -



TERMINAL OBJECTIVES

3.10 Given instructional activities on so'ving mathematical problems pre-

sented in word form, the student will be able to solve two-step pro)e :.s

and ratio problems with an accuracy of a: least 80 percent.

3.20 Given instructional activities involvin) the ,se of tables anG gra rs,

the student will be able to reao and ite'- ret date from tables ar.

graphs with an accuracy of at least 80 percent.

3.30 Given instructional activities involving simple geometric figures a:

measurement units, the student will' 'e able to recogrize gecnetr-

figures and their properties and to understand time, Engliso, arc ,

units of measurement with ani accuracy of at least 30 perce-t.

ENABLING OBJECTIVES

3.11 Given word problems involving one step or two steps, the st- .ent "

able to identify the appropriate number sentence to so' the -rc.le:-s

with an accuracy of at least 80 percent.

3.12 Given two-step word problems, the student will be able to solve tne

problems with an accuracy of at least 80 percent.

3.13 Given word problems involving ratios, the student will be able to so'ie

rate problems involving time, time and Gistance, and money witn

accuracy of at least 80 percent.

3.14 Given word problems with missing data, the student will be ao'e

identify the additional information needed to solve the proDle!ns witr an

accuracy of at least 80 percent.

3.21 Given tables containing rows and columns of data, the student will be

able to read and use the data in the tables with an accuracy of at east

80 percent.

, 0
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3.22 Given graphs using columns and bars, the student will be able to reac

and use the data in the graphs with an accuracy of at least 80 percent.

3.31 Given geometric figures, the student will be able to ident'ify specified

figures and to recognize geometric properties with an accuracy of at

least 80 percent.

3.32 Given problems involving units of time, the student will be aole to

solve problems involving hours, days, and weeks with an accuracy of at

least 80 percent.

3.33 Given problems involving English units of measurement, the student wil'

be able to estimate units and convert from one unit of measurement

another with an accuracy of at least 80 percent.

3.34 Given problems involving metric units of measurement, the student i

be able to name the appropriate metric units used in different si--

tions and relate the meter to other linear metric units with an accr;L:

of at least 80 percent.



SFCT;ON :1

SCREENING, DIAGNOSTIC, AND EVAL1,17,VE ,'S TRLMENTS

Mathematical skill development requires o systematic process f (r

identifying students who need additional mathematical st,, rrsn (nq tho

specific skill deficiencies to be addressec through instr c. r

determining when these skills have Deer cD.9rci. d2 , s. .

students into the curriculum are the Meo t " e.'

Mathematics Survey Test and the Armed Fo'ces Qualifictio 1,st. cYe c tt i fn

Diagnostic Mathematics Test is used to diagnose the specific leficlencie "

need to be remediated. Criterion tests are used to determine when te

has acquired the skills covered in each module of the curriculim.

Rationale for Instrumentation

The primary reason for using the screening-diagnostic-evalukt ve ';)or c,:

in the Mathematical Skills Curriculum is that mathematical ski!

interrelated and sequential. After beinq screened into the cur-c ,

diagnostic assessment determines which skills need developmert. Toe . .c-

of development is an important consideration. For example, mutnl :-$

.prerequisite skill for division. A student must be aDle tc mult'piy >.

numbers (3 x 3 = 9) before performing the inverse division operation (Q 3

3).

Another reason for using the particular testing approach is that i.l

criterion tests can be patterned after the SDMT. The criterion tests that Y, (

provided for each module are similar in structure to the SDMT. Therefore. trc

student sees a consistent format in the diagnostic and criterion tests. To -

content of the criterion tests is based on the instructional -nd prescriptivo

activities in the modules. The level of difficulty of the items is cnntroliuc

13
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Dv the activity content at approximately the eighth grade level. Such control

3sures that the criterion tests are valid for assessing the Droficiency level

of the students when they complete each instructional module.

Screening

The procedures used in screening students into the Mathematical SKiliS

Curriculim may vary depending on the setting where it is implemented. The

recommended procedure is to administer the Metropolitan Mathematics Survey

Test in order to obtain a mathematics grade equivalent score for ea-h

irdividual based on the total score. An optional procedure is to use

Armed Forces Qualification Test (AFQT) score as the basis for screening.

Metropolitan Achievement Tests: Mathematics Survey Test

The Metropolitan Mathematics Survey Test, 1978 edition, is an achieve;T ar

test in a series that is designed for the grade range from kindercarter

through the twelfth grade. The test is standardized on a national representa-

tive sample of students that provides a normative reference for the

interpretation of scores. Consequently, the items are designed to

discriminate among varying levels of achievement in mathematics.

Depending on the achievement level needed by a particular student

population, the Intermediate Level or the Advanced 1 Level of the Metropolitan

Nathematics Survey Test is recommended for screening. The Intermediate Level

is designed for the grade span of 5.0 through 6.9. The Advanced 1 Level

covers the grade range of 7.0 through 9.9. The test for each level contairs

50 items and requires about 40 minutes for administration. Both levels have

norms that are extrapolated to cover the grade range from the first grade

through the twelfth grade.



While the items for the two levels of the test differ in content ari

difficulty, each level measures mathematical skills in the following areas;

numeration, geometry and measurement, problem solvinq, operatvos whcle

numbers, operations - laws and properties, operations - 4actions anc

decimals, and graphs and statistics. The number of items on the two leve'

are approximately the same for numeration, qeometry and measurement, problem

solving, and operations - laws and properties. The Intermediate Leve! has more

items on operations - whole numbers while the Advanced 1 level has more ite7's

on operations - fractions and decimals, and graphs and statistics.

AFQT

The AFQT is a composite score based on four subtests of tne r-,e

Services Vocational Aptitude Battery. The four subtests are Word Knc,.,-

Paragraph Comprehension, Numerical Operations, and Arithemetic Reasoning. T, e

AFQT is derived by combining the four -ubtest scores and trnvet tre

combined score to a standardized score.

The Stanford Diagnostic Mathematics Test

Description

The Stanford Diagnostic Mathematics Test, 1976 edition, Brown love,

measures competence in concepts and skills that represent basic mathematics:

competence necessary for continued study of mathematics. Since the tcst

measures competence in basic concepts and skills, it becomes an excellen, teo'e

to determine the entry level of the student. As a diagnostic instrument, tht.

SDMT focuses on specific mathematical skills in more detail than do surv , -

general achievement tests.
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The SDMT provides four levels of instruments that have two parallel

forms. The Red Level is for use at grades 1-3 and low achieving pupils in

grade 4. The Green Level is for use in grades 4 and 5 and low achieving

pupils in grade 6. The Brown Level is intended for use in grades 6 and 7 and

low achieving grade 8 and high school students. The Blue Level is designed to

use with students in grade 8 through community college. This curriculum is

designed using the Brown Level.

The Brown Level of the SDMT has three subtests: number system and

numeration, computation, and application. A brief descriotion of each subtest

is presented below.

Number System and Numeration (Test 1

The subtest requires that an individual demonstrate a knowledge of tK

number system by counting, reading and interpreting numerals, and ordering

numerals. Rational numbers and common fractions are named as parts of a whole

in terms of fractions. Basic numerical operations and their properties are

also emphasized in this subtest.

Com>.tation (Test 2)

The basic computational activities of addition, subtraction,

Tultiplication, and division are essential elements of this subtest.

Computational skills are also applied to fractions, decimals, and number

sentences. In each case, the emphasis of this subtest is to demonstrate the

:.ilty to perform the computations.

Applications (Test 3)

Problem solving, reading and interpreting tables and graphs, and geometry

and measurement are the elements of this subtest. The student must read the

problems, determine the mathematical terms and operations to be applied to the

.... '1 • 'A
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problem, and perform the operation. This is the most complex subtest beca,;.e

it requires higher order skills.

Scoring tne SOMT

The SDMT is scored to provide informatior on each individual at the luw-

est of the three levels of item grouping: the enabling objective leveT. A:

this level of diagnosis, the responses to the test items for each enabling

objective are scored. The score for each enabling objective is compared with

its specified criterion performance (passing score) in order to identify those

areas of deficiency for which prescriptive instruction is required.

Criterion Tests

Description

The Mathematical Skills Curriculum contains thirteen criterion tes., -r

use with individuals diagnosed as needing help in mathematics. The cr-terion

tests parallel the format of the SDMT. Each criterion test .s to

measure skills taught through the prescriptive instructional acTe T"e

purpose of the criterion tests is to determine whether or not the stident nis

remediated the identified deficiency before moving into another set Lf

prescriptive activities.

Scoring of Criterion Tests

Each criterion test contains items that have a multiple-choice format.

The student is to choose the best answer for each item. The length of the

criterion tests is variable depending on the concept/skill being measured.

The length ranges from ten items to fifteen items per test. Each test is

scored to determine the number of correct responses made by the student.
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Minimum Performance Levels on the Instruments

Xinimum performance levels have been specified for the mathematics

acnievement, diagnostic, and criterion tests used in the Mathematical Skils

Curriculum. The raw scores to pass the Metropolitan Mathematical Survey Test

are presented in Table 2-I. The information in the table shows that the pas-

score depends on the test level, grade level, and test form. If the minimum

performance desired is an 8.1 grade level, the table indicates that a minimum

raw sco-e of 39 is required on Form JS of the Intermediate Level, 30 on th-

worm KS of tne intermediate level, 30 on Form JS of the Advanced 1 Level, or

,n Form KS of the Advanced I Level.

Table 2-1

Raw Scores fer Pass on the Metropolitan Mathematics Survey Test
by Test level, Grade Level, and Test Form

Test Forms
Test Level Grade Level JS KS

-termediate 6.1 31 31

8.1 39 38

Advanced 1 6.1 23 21

8.1 30 29

regression analysis of AFQT scores and MGL scores on the Metropolitan

Mathematics Survey Test can be performed to produce a prediction equation.

Using this equation, AFQT ranges for a 6.1 and 8.1 MGL can be obtained. Then

an individual's AFQT score can be used to predict his/her MGL score when

testing with the Metropolitan Mathematics Survey Test is not possible.



However, extreme caution should be e,:rc sec n j, '-rnq the AFQi score to screw

students into the curriculum because AFQT is nct kkely to ne :n cr., 2,e ...

predictor of MGL for a student.

On the SDMT, a minimum pertormarn.r: iev' ..- spec-fied 1,r c-, crab

objective at the sixth and eightn eraie -e-,'" . ' e ,eveIs speci ied fr- trL

enabling objectives are based on the subtest norms for s-,xIh and eicrth crcc

students on the SDMT-Brown Level. The qroQress inccatcr cutoff sc-es t

the enabling objectives were utilzI -cr 4j.rc- :n witt the sinbtest rn.c-

determine the pass scores for the enabling object I"ves. The pass scor,

the enabling objectives are presentuc in Table 2-2. incroases Cr

the minimum levels may be approp- ,c it s cn -actcrs such as tre -c :

profile of the student and the performance cf the student on tre scr ,- -rc

instrument.

A minimum performance leve of 8O percent cor;:ect responses is

for each of the mathematical skills criterion 'tests. Since the tests

designed for the eignth grade level, a sligrtly lower n-ur" -evel 'f

example, 70 percent) may be used if an exit ccmpetenc< of sixth grae i

stipulated. A standard performance 'evei is spccifie- ; the criterion tess.-

since they are intended to ascertain that a minimum proficmency level has Oec'

achieved before the student exits the module.

. ... . A
i Il i H I N . . . ... . .. . • , , --
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Table 2-2

Number of Items and Pass Scores for Enabling Objectives
Based on the SDMT-Brown Level

Pass Scores
Enabling Objective Number Number of Items 6th Grade 8th Grade

1.13 2 2
1.12 3 2 2
1.13 6 3 4
1.14 3 2 2
1.15 3 2 2
1.16 3 1 2

1.21 6 3 4
1.22 3 1 2

1.31 6 3 4

2.11 3 2 3

2.21 6 4 5

2.31 3 2 3
2.32 3 2 3
2.33 6 4 5

2.41 3 2
2.42 3 2
2.43 3 2 2
2.44 3 2 2

2.51 3 2 2

2.61 3 2 3
2.62 3 2 2

2.71 3 2 3
2.72 3 1 2

3.11 3 2 3
3.12 3 2 2
3.13 3 2 3
3.14 3 2 2

3.21 3 2 2
3.22 6 4 5

3.31 3 1 2
3.32 3 2 2
3.33 3 1 2
3.34 3 2 2



SECTION IlII

CURRICULVM AND NSTKCTIN

The Mathematical Skills Curriculum has r orgaz&- . e

objectives derived from the Stanford D'agnost-c mdnemat*cs Tes' ISMT

Three general areas of instructil-n "re 'CUI, :ne , %e., si-.z<

system and numeration, coputator, ar., upplc::i,ns.

The number systen ano numerazion area of -ne : rr- -" "c" jce- ' re.

subsets of the SDMT. The sucsets used are: ce -.. :er& ar.2 .:.m. oace

value, rational numbers and numeration, dr.O opera:'>s d"c :roper :,..

Generally, the number system ana numeration ar s c-,s rAseC J ac.

that teach the recognition anc d'1criminaticn of nrera s.

includes naming, ordering, rcundIng, and est iatn$ w n e ','.--e

includes expressing parts of a whole number in ter,-s o ! rac:' ,

decimals.

Two examples will iliustrate the recogn4t.ion an discr ;;1n :

numerals as niasure o zy the SDMT.

Example of recognit:uon:

Which is another name for 3600?

a. 3 + 600
b. 3000 + 600
c. 3000 + 6000
d. 3000 + 6

Example of discrimination:

Another way to show 3 x 16 is

a. (3 x 10) + (3 x 6)
b. (3 x 10) + 6
c. (3 x 6) + 10
d. (3 x 1) + (3 x 6)

21
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Computation is the second general area of the curriculum that is struc-

tu~red from the SONT. It consists of activities associated with addition,

subtraction, multiplication, and division of whole numbers. The basic

numerical facts are emphasized in the computations. An example, is the

following:

36 6

a. 6
b. 4
c. 8
d. 60
e. not here

Computation also includes activities related to fractions, decimals, ano

.umter sentences. In these activities, an individual must be able to ac,

Subtract, multiply, and divide fractions and decimals as well as use elements

in a parenthetical mode. The computation area of instruction ensures that

individuals can understand numerical situations and perform the basic ope-a-

tions of mathematics.

Applications is the third area of the curriculum. It involves activities

associated with problem solving, reading and interpreting graphs and tables,

and geometry and measurement. The individual must be able to deal with

numerals in contextual situations. He learns to solve problems from short

passages and to identify those operations needed to solve the problem. An

example is the following:

Joe can run 5 blocks in 12 minutes. At this rate
how many blocks can he run in one hour?

(a) 15 (b) 24 (c) 25 (d) 50 (e) not here

The example requires that the individual read and understand the problem as

well as perform the operations of division and multiplication.

The applications aspect of the curriculum requires a higher level of

understanding. It requires that the individuals build on their knowledge



base, make inferences, and apply je:ier. 2~ Z W'16t tneY read in :i

probl em. These types of activities hoh I . j njerSt~rdng anJ

mathematics in Navy job performance.

Scope and Sequence of tr.- r

The three areas of the mathematics curroul..:_, nave c: :r :&

thirteen modules, each of whic,, re,,. -u Ls dc'- instrucc.,n, pres -r,7 2n,

and evaluation. The modules are developmentaiiy euecc ; . rt tnI e f' -s*

areas listed represent the simplest of the ma-zneratical skills. Figore -

shows the developmental sequence of tt-e 7iathemr-&i-.i' ski", nIotues.

Assignment of ntu i I

The assignment of individuals to the t -- teen U'J s o~ase(: -7

results of the SDMT. Since modules corresp-cnc '.. term- ', oL~ec-i%:;,

deficiency on one enabling objective within a tef--,nal o~ectiv~ -3cnc ~ a

the individual be assigned to the related module. ke~'iew a-. re7L,.

focus on the enabling objectives for which the injiviui, 1, m ,ce,

In placing the individuals in a module, L~e fo~low:ng ud'q ~ s

be observed.

1. Instructional materials must be understood y tn" idividual.

will require instruction that may be Giver. D~~.ai r in r..

depending on the number of individuals who have deficiencles witr i'

skill.

2. Practice should be monitored after the instruct4Ion to Insure *,hat tne

individual understands "what and why" he is coinpieti!%, a &K,2) pre-

scription. Often, individuals perform functions in a rote fashlJ7

without understanding. 'When this happens, forgetLiry is erhanced.
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Higher
Order

Geometry andA
Me asuremnent

Appl ications
Reading and Interpreting

Tables and Graphs

Problem Solving

Number Sentences

Decimals
Computation

Fracti ons

Addition, Subtraction, multiplication, and
Division of Whole Numbers

Operations and Properties

Operations
Rational Numbers and Numeration

Whole Numbers and Decimal Place Value
__________________________________________________ Lower

Order

Figure 3-1. Developmental Sequence of Mathematical Skills Modules



EXIT Requirements for .  . .. ... c,

Once aa individual has been place- : _ .,

toward exit that is deterninea by a Cr>,i-frio " e' .

of the skills taught within a part;c>:1. .'.-. '. e cr it'.

representative of the instruct iona. "r- ------- ,- -

represents progress in the developmert f . is

ensure that the indiv'iual WJU>i : rfjr, . we s, sr7':! :c

examinations dealing with The same ski1.

The exit requirements relate drecti t " tv-' ect,,

module. The criterion tests have been e . '- K ,

level. The criterion test items to!Fow tne s, .e w,,r.et 3-. :ce :--

SDMT using the content of the mater,a's i, tr . rr

Although individuals exit eacrr, mcoz ' e, 3rc iKst ::e

ting this as skill "mastery." Learning t per-forn mathem,!, :tz ape-

requires time and understanding. Practice nc ad,-.tiona .

longer period of time will be required for true "mnastery o: tr s.

ever, the performance on the criterion tests 4s an inaicator tha -'.e 'e.-

vidual is on the road toward mastery.

Instrucziona1&Mater',i .

The curriculum and instructional modules .have DeL.n e-,KneO . .

specific skill deficiencies identified through the SDY,. ,ar. c a --

ials have been incorporated into mos- 7odules. These ', *.J E s w-_

because (1) they contained content that was appropriate for the sKi!,,

content is applicable for adults - not children, and 13) they are aztract-re

in appearance and durable in manufacture.

Two sets of materials have been chosen eSPCCidldy for -,Pe r -trs.

These materials are Mathematics and Your Cater. Arnscc Scrai Pj, lic't:n,
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New York, 1978) and Arithmetic Skill Workbook (Amsco School Publications, New

York, 1973). These were chosen because they have suggestions on how to pre-

sent a mathematical skill, examples to use for the instructiona, time, and

mathematical problems that can be used as practice items with the students.

Many of the other curricular materials have suggestions about teaching

strategies that will also be useful to the instructor. These should be used

tj the extent possible within the classroom. It should be pointed out that

not all parts of any set of material have been incorporated into the curricu-

lum. The materials have been screened and analyzed with only those portions

directly related to the mathematical skills of the curriculum being

incorporated into the prescriptions.

Organization of the Instructional Program

A sample schedule for mathematical instruction is shown in Figure 3-2.

This shows an organizational outline of the modules and how they may be

assigned for specific days. After testing and orientation, the indivicual

enzers only those modules where he is deficient. The individual may enter on

-:j ,iven date; therefore, his schedule will be different from that of other

individuals. Each individual continues to work in the assigned skill until

remediation is achieved. Then he begins to work on the next higher order

remediation area.

Several items must be remembered about the schedule:

. The curriculum is an open entry-open exit one. Individuals will be

entering and/or leaving the program each day.

2. The schedule is only suggestive. Each individual will have his own

schedule based on his deficiencies identified by the SDMT.
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3. Criterion testing will occur based on the ability of the individuals

to perform on the prescriptive activities and based on the judgement

of the instructor.

4. Each center using the curriculum will need to develop its own master

schedule for expedient use of instructor time.

5. Student behavior is fluid. Some individuals will be doing individ-

ualized study while others will be attending lectures.



SECTION TV

INSTRUCT:ONAL PROCZ* .?S

The Mathematical Skills Curricui, m e - . pr oTte "!nna,ze

instruction for students who are taug h usic , . . . .: > v~d~1

ized instructional approach requires that : - ,tc ,;w - spec¢;:

deficiencies of the students and know wtn .. ,r r>2'e te

identified deficiencies. The SDMT has oeen .rcor..r2 : " c yric ,s:.

in order to provide a tool for identify'r,. ',e . c .es ' e.cr, stent.

The remediation of deficiencis nvclve . -earn', eA;&e-

iences for students. The instructonia S ,d , J S .2 2. .

can be used by instructors to direc t ..ce

that is, remediation. There is nc. sing'e :a,-c. - z:' zr 3 i,, :ee s

to an instructor in working with all st Cen '- cc , ice rztegk _ ,nc

steps for conducting instruction that are esc- :e. : ' ,e

for many teachers over the years. Thus, t:.e, Ire o:er , 2.

approaches to use in the instructional process.

Instructional Strateqies

The design of the Mathematical SkiIIs ur" ccl:n c ! raes the jse oF

several instructional strategies. A variet,' : t".es- : -te',es can e .sec

in the classes. Some of the more Important strate, es - arge groups, srai'

groups, individual conferences, questioning, ani tcr'% - 3re reviewea

help the instructor.

Grouping Patterns

Large groups, small groups, and individual conferences ,c,, :e evi Jent

in the classroom. Large group activities are jc for r-'e'tation, testing,

and the initial teaching or introduct-on o ,dLne:odt~ca slls. Lectures,

29
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demonstrations, films, reviews, and :notvt tIvdt ,' . z. ns cirn De carried cut

effectively in large groups. Larger Dlocks of ,--:: ca- ne conveyed in

these sessions.

However, large groups often allow a st.ct, 'rif- 3wcy from the

specific purpose of the group session Oecas- csc i ' in large

numbers of students. When teaching *Iarge iruz&s, i -rctor is encc3raged

to use feedback information from r,;s c iss. ,.. -: 'e ontac:, ask:

questions and then direct them, and reinforce ,r- ;, _' sa"C 'n class by

writing or visualizing the material on the bDI; .

Small groups should be structured to teao-I i l e secf-c *,atnema:-

ical skills. Small groups will vary in size Ou s .::acly De no 'drgt

than six students. To use instructional trMe e- , .' , 'rs:-:1ctr rust

group students. The small group instruct, ona 5 . 7 " e sef., to the

instructor when he needs to provide drill anu r ce ising probiens ,rat

require knowledge of two or more skills.

An additional benefit of small group instruc-ic:: oczrs when Unai r:.ai

students are given leadership roles within each ,., . They can learn from

one another in a shared learning experience. Tnis "', e of ac.-v.ty relieves

the instructor of some of the heavy buro'. t :tac' r, . -,r- Example, stu-

dents can explain how a particular set of rate:' ''I " ,ec jr now it is

scored, checked, or recorded. Within a group, scen Oan cl-stribute and

check materials. Whatever the case, the ins:rjctr , 'e ree to allow

students to work in small groups and, in the proce .,. is'g- s ecifc respon-

sibilities that enable him to accomplish more i'port-K tsching .

Individual conferences are also useful c'.r , c- e too s. V4" ,

potential ratio of 15 students to each instructor. t ". expected that each

student should have at least two 15-minute conf --'-,:wes week. Three kinds
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of things happen in conferences. First, conferences are information gathering

sessions th.~t can provide useful information about how an individual is pro-

gressing. This information provides the substance for the second aspect of a

conference: teaching. The teaching usually stems from the miscues gathered

and recorded during the first phase. This is sometimes called incidental

teaching for it is done instantly as the need arises without much preparation

on the part of the instructor. Lengtny instruction should be avoided in this

type of teaching. If it is required, it should be rescheduled for another

time and the instructor should seek other students who need the same or

similar help.

The third kind of activity that takes place in a conference coc-%

counseling. This conference activity often occurs when a student fails :o

achieve what has been programmed for him in his academic and mil',.:jrv

training. In this situation, the instructor may need only to listen to, an

individual relate his troubles. He may find it necessary to question ;- talk

about the problems in greater depth or detail. If this is the case, then

additional time should be scheduled for counseling in greater depth.

Questioning

Questioning is a basic tool that should be used by an instructor '.o

approach instruction because it enables him to exchange information with, to

solicit information from, and to evaluate understanding of those being taught.

The use of questions to exchange information is extremiely beneficial because

the instructor can immediately assess the degree to which the student under-

stands what is asked of him. Assessing student rrogress through question-

ing is important. Its use with multiplication tables and knowledge of basic

arithmetic facts is almost unlimited.
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Questioning also helps to arouse interest on the part of the student. In

question and answer sessions, the student must listen to what is being dis-

cussed and must concentrate on the operations associated with it. These

sessions also provide the benefit of students being actively involved in

learning.

Tutoring

Tutoring is an instructional strategy that can be used whenever an indi-

vidual needs specific help. Usually, the strategy is used to help those

students who are having undue difficulty in mastering a concept or skill. The

instructor, in a tutoring situation, must use every technique available to ni m

to nelp the individual grasp what is being taught. Tutoring requires ques-

tioning, reviewing, and responding on the part of both the instructor and t'e

learner.

Since tutoring is an individualized approach, the instructor must Jse

care to insure that the student does not feel isolated and rejectea. The

tutoring process requires much sensitivity and patience on the part of the

ir-ctructor.

Instructional Steps

There are six instructional steps that should be employed in each lesson

or lecture which are evident in all good teaching regardless of subject matter

or instructional level. Recent research verifying their importance indicates

that the instructor may be the most significant factor in determining the limits

of a student's achievement. The steps described below should be followed in

each lecture session or lesson conducted by the instructor.

A'VA
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Preparation

Preparation occurs before the instructor meets with his class. This is a

time for reviewing class records, checking tests, marking worksneets, or cor-

recting other previous assignments. The instructor may review his master

schedule to determine what he has taught and what needs to be taught, to

identify which individuals need additional work, or to identify students who

are ready for a criterion test. The preparation period is a time for sorting

out information, deciding "who" and "what" to teach, or selecting specific

instructional activities.

Materials for a lesson are important. They must be selecteo and ass; red

to students for specific practice or drill during the lecture perioc. The

instructor must have all materials ready for every facet of tie lesson. :n

orief, everything for teaching a lesson for the next period must be preparec

before time for the class to begin.

Readiness

Readiness is the state of a lesson when an instructor meets his students.

zvery instructional day needs a readiness period of some type designea t,

ascertain the acaQemic and motivational needs of the students. The first task

is to take care of the administrative details before teaching begins. The

instructor will note attendance, read announcements, review or highlight any

rules or regulations, and get out the instructional supplies for the day.

Tnese tasks should help the students relax and assist the instructor in his

endeavor to control the focus of attention.

In the readiness phase of a lesson, the instructor will outline the

activities of the day. He will present a general instructional outline so

that each person knows the sequence of events for the lecture period. The

outline reveals the instructor's intent or pirpose. Specific topics or skills
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to be taught wil be listed. Grouping plans and individual assignments will

be explained with specific time constraints accompanying each. Instructors

will encourage students during this stage. Positive attitudes are important.

They are fostered by the completion of tasks in an orderly manner. Students

should be reminded to turn in their completed work and to plot their progress

or advancement through the curriculum. They should also be reminded of the

importance of the academic work for it is their route to success in the Navy.

Instruction

During instruction time, the instructor will have direct control at al'

t imes. Skilled instructors may find that they teach smaller groups or nlnl-

viduals while they have other students gainfully employed at other learning

tasks. In the instructional phase of the lesson, the instructor will demor-

strate a skill, explain a process, or illustrate a point to be learned. It 4s

a part of an overall lesson that demands special materials. The instrct)r

will have lecture notes, handouts, films, or other materials specif-ca Iy

cesigned to teach.

During this time, the instructor will actively teach. He will question

them, have them write, work with them at the board, and otherwise involve them

in the learning process. This involvement is impotcant in the teaching pro-

cess. Instruct..rs should strive to include as much involvement as possible.

While it is generally understood that this is an instructor's lecture time, it

is also understood that the instructor should involve the students actively so

that there is as much interaction as possible.

New instructors may find answering a question with a question a useful

strategy in promoting responses. This technique allows the student to answer

his own question. If not, another student may. This interaction promotes

active thinking and learning.
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A summary of the actions of both instructors and students durinq thrw

lecture period is shown in Figure 4-1. The instructor should be aware that

learning comes through an understanding of the skill being tauoht. In order

for the student to understand what is being taught, the instructor mutt

perform designated actions. Concurrently, the student must share some of the

responsibility for learning by performing associated actions. When both the

actions of the student and the instructor are meshed, maximum learning and

understanding of the skill will occur.

Drill and Practice

The fourth stage of a lesson requires an individual to try a rewly

learned skill on his own. Once a new skill has been taught ir the

instructional stage of the lesson, drill and Dractice on that skill should be

assigned to each student individually. The instructor should require each

student to try out or practice the skill that has been taught.

This type of activity often requires the assignment of d-c erent

eyercises for each individual in the class. Here, the experienced instructor

>arns to differentiate between assionments and allows the students to work at

different levels or with different materials while the same skill is beinn

practiced.

Drill and practice under supervised conditions is a necessary ingredient

of a total lesson. It is a stage that commits the learner to a task. He has

tc' do it on his own with the instructor being there to supervise and assist

when needed. It is a time of rather intense activity when misunderstandings

and questions arise. Immediate reinforcement or rewards can be applied at

this stage to encourage the student to continue. The more confidence that a

student gains during the drill and practice, the more likely he is to succeed

on his own in situations outside of the classroom.
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instructor's Action Student's Action

1. Describes a skill, concept, 1. Listens to description given
process, or task using: by instructor and makes notes
a. verbal explanation
b. visual media

2. Asks questions to determine 2. Answers questions asked by
degree of understanding at instructor and asks clarifying
the level of: questions
a. recall (knowledge)
b. rewording (comprehension)
c. implication (application)

3. Assigns practice exercises on 3. Does practice exercise
the skill, concept, process, assigned by instructor
or task that range from simple (worksheets or board work)
to more difficult

4. Monitors practice exercises 4. Asks for assistance
by moving among students and when needed
observing work

5. Conducts a review of the skill, 5. Listens to review, seekingconcept, process, or task by clarification when needed
summarizing critical points

6. Assigns reinforcement exercises, 6. Completes reinforcement
if needed exercises

Figure 4-1. Actions of Instructors and Students in the Lecture Session
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The drill and practice stage of the lesson is the stage where the student

demonstrates the skill taught in the lesson. Some learners will require

practice periods that are longer and more intense than w21*! others. This is

not unusual . In these instances, the instructor needs to remain with the

student and, if necessary, recycle him through the instructional stage of the

lesson.

Drill and practice materials are separate from other materials used

the lesson. These are the consumable materials that take the form of ditto

sheets or workbook pages. They are not randomly assigned but are specially

assigned to reinforce a particular skill and to form the basis for an

individualized approach to instruction. The skill prescriptions con'a'n

listings of materials that should be used for enrichment and reinforcement of

the skills taught in the lecture.

Eval uation

Evaluation takes place when an instructor checks a student's progr~ss to

see if the instructional objective has been achieved. Evaluation is easily

-inderstood as a test appl ied at the end of a Ilesso i. The test should be

carefully constructed and reflect precisely what has been taught. In this

phase, the instructor needs to learn how to frame good questions. Because

specific enabling objectives have been built into the mathematics curriculum,

the instructor should have little difficulty teaching and testing for specific

objectives.

Evaluation may take a variety of forms and need not be viewed only as a

written test. Oral questioning, working problems at a blackboard, or having a

student work specific mathematical problems may be considered methods of eval-

uation. If a student can perform satisfactorily, he should De advanced into

the next skill area that needs rernediation. If he cannot perform the task, he

must be recycled through more teaching of the skill.
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Follow-Up or Application

Skills learned and not applied are soon lost. Follow-up or application

activities take the student out of the classroom and encourage the use of the

newly acquired skills in some practical way. Follow-up activities will most

likely be useful in situations that demand study, personal adjustment, and/or

counseling. It is recommended that instructors use follow-up activities to

aid or assist the student in studying from Navy manuals and materials.

Preparation, readiness, instruction, drill and practice, evaluation and

follow-up are all part of a well-taught lesson. These stages form the basis

of good teaching. Remedial instruction is always planned instruction. It is

based on the apparent needs of the individual and, as such, is always indivi4-

ualized. Diagnostic prescriptions are aimed at specific deficiencies t. it

should be evident to both the teacher and the student as measured by the SDMT.

In summary, the curriculum requires a special and systematic kinc of

instruction that places a great demand on the instructor for effective teac.-

ing. Lesson plans must be prepared carefully; specific materials should e

prepared for each class; and students' needs must be met as they are demon-

strated in class.

.4



SECTION V

INDIVIDUALIZED INSTRUCTIONAL MANAGEMENT SYSTEM

Management of the instructional process is crucial to the success of the

student in the Mathematical Skills Curriculum. The management system has been

developed to provide prompt information to anyone who wants to know about the

progress of the student. The instructor plays the significant role in the

success of the management system because he assigns the skill prescriptions,

maintains the instructional management record, and monitors the skill folders.

Skill Prescriptions

The skill prescriptions provide the information needed for individualizl-

tion of instruction. Each skill prescription contains four types of informa-

tlon: (1) identification, (2) enabling objective, (3) instructions, ano '4',

materials. The identification includes the specific skill (e.g. Computation -

Addition of Whole Numbers) and the enabling objective (e.g. 1.11). The ena-

bling obJective states the behavior that the student should be able to

-: :ne completion of the assigned prescriptive activities.

The instructions give directions to the student for completion of tne

activity. The instructor as well as the student must be aware of what is tc

oe accomplished because, in some cases, the instructor may be required to give

additional guidance before the student can begin to work on the assigned

prescriptive activities.

The materials are the heart of each prescription because they represent

those remediation resources that the student will use to overcome his defic-

iency. If a prescription has several remedial materials listed, only selected

materials will be assigned for the student to use in practicing the skill

oeing remediated. In those cases, individualization is provided through the

39
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instructor's choices of materials for each student. n a Larger scale, indi-

vidualization is achieved through the assignment of the student to work on

only those prescriptions related to his identified deficiencies.

Instructional Management Record

The purpose of the Instructional Management Record (IMR) is to maintain a

record of the student's progress. The IMR contains (1) personal data

including name, social security number, and dates of entry and exit into the

Mathematical Skills Curriculum, (2) mathematical scores obtained on the

screening instrument, (3) deficiencies identified from analysis of the

Stanford Diagnostic Mathematics Test, and (4) criterion test scores. T7e

instructor will be required to maintain the IMR so that he can continually

monitor the progress of the learner. (See Figure 5-1.)

Skill Folder

The skill folder is a personal record maintained by the student. It can-

rains -he prescriptions that are to be completed. After completing a remecia-

t-o activity, the student records this information on the prescription. The

value of the skill folder is that the learner has his own record of the pro-

gress that he is making in remediating his deficiencies. The elements of the

skill folder are (1) a file folder and (2) a prescription sheet for each

deficiency addressed by the student.

Facilitating Student Progress

Several elements of the instructional phase must be constantly monitored

and handled by the instructor. For example, planning for instruction is

essential in order to be effective. The instructor must be knowledgeable

about those students assigned to him. The instructor will plan appropriate

large-group instructional activities that will benefit several students as

they progress through the program.
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INSTRUCTIONAL MANAGEMENT RECORD
MATHEMATICAL SKILLS CURRICULUM

I. Personal Data:

Name Soc. Sec. No.

Program Entry Date Exit Date

II. Score obtained on Screening Test:
Metropolitan Mathematics Survey Test
AFQT

ITI. Deficiencies based on Stanford Diagnostic Mathematics Test:
Check those objectives for which the student is deficient.

Number System and Numeration Computation AP2 ,cations
Addition of Division of Problem SolvinQ

Whole Numbers 'Whole Numbers Whole Numbers 3.'i
and Decimal 2.11 2.41 3.12
Place Value 2.42 3. 3
1.11 Subtraction of 2.43 _.-

1.12 Whole Numbers 2.44
1.13 __ 2.21 Re
1.14 __ Fractions rterpreti u
1.15 _ Multiplication of 2.51 __ Taesraprs
1.16 Whole Numbers 2_

2.31 Decimals .
Rational Numbers 2.32 2.61
and Numeration 2.33 __ 2.62 Geometry and
1.21 Measurem'ent
1.22 __ Number 3.31

Sentences 3.32
Operations and 2.71 3.33 --
Properties 2.72 -- 3.34 --
1.31

iV. Criterion Test Scores:
Record the score for each attempt on a criterion test.

Number System and Numeration
1.10 1.20 1.30

Computati on
2.10 2.20 2.30 2.40
2.50 2.60 2.70

Applications
3.10 3.20 3.30

Figure 5-1. Instructional Management Record Form
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ACTIVITY DATE ACTIVITY DATE
COMPLETED COMPLETED COMPLETED COMPLETED

Figure 5-1 (Continued). Instructional Management Record Form
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Sequencing the Jnstruction is an element that is completed by the

instructor. Knowledge of the student's needs is vital at this point. Proper

sequencing of the remediation will enable the student to spend minimal time in

the program.

The monitoring of mathematical skill development by individual students

must be conducted in the atmosphere of concern for the learner. Through

oraise and interest, the instructor can boost the student's morale. Addition-

ally, the instructor must constantly ask and evaluate several basic ques-

tions:

1. Is the student applying his time most efficiently?

2. Is the student using the materials properly?

3. Are the materials of interest to the student? Should other materials

from the prescriptions be selected?

4. Does the student need encouragement?

5. Has the student maintained his record of activities compieted?

6. Is the student ready for the criterion test? Should other actori:es

be completed prior to taking the criterion test?

7. To what extent should the student be recycled through the skiM1

development activities?

These basic questions require that the instructor make decisions about

the remediation and progress of students. Failure to continually ask these

questions may result in the failure of the student to remediate his mathemat-

ical deficiencies and failure of the student to improve his potential contri-

bution in Navy job performance.

- 'a
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LISTING OF RESOURCES
MATHEMATICAL SKILLS CURRICULUM

1. SRA Computational Skills Development Kit - 1980 Edition

Science Research Associates, Inc.; Chicago, IL 1980

2. Mathematics and Your Career
Amsco School Publications, Inc.; New York, NY 1978

3. Arithmetic Skills Workbook
Amsco School Publications, Inc.; New York, NY 1973

4. P.-"grammed Math for Adults: Book II - More Personal Math

Weoster Division, McGraw-Hill Book Company: New York, NY-1977

5. Programmed Math for Adults: Book I - Basic Addition
Webster Division, McGraw-Hill Book Company; New York, NY 1976

6. Aritnmetic Module Series: Complete, Non-Programmed Edition
Addison Wesley Publishing Company; Reading, MA 1976

7. Steps To Mathematics - Book 2
Steck - Vaughn Company; Austin, TX 1975

8. Basic Essentials of Mathematics - Part 1
Steck - Vaughn Company; Austin, TX 1975

9. Basic Essentials of Mathematics - Part 2
Steck - Vaughn Company; Austin, TX 1975

IC. The Learning Skills Series: Arithmetic
Acquiring Arithmetic Skills
Building Arithmetic Skills
Continuing Arithmetic Skills
Directing Arithmetic Skills

Webster Division, McGraw-Hill Book Company; New York, NY 1976

Preparation for High School Equivalency in Mathematics - Book 5

Steck - Vaughn Company; Austin, TX 1978

12. :mproving Your Navy Numerical Skills
Training Analysis and Evaluation Group, Department of the Navy;
Orlando, FL 1980

-4 _ _
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MATHEMATICAL SKILLS CURRICULUM
SKILL PRESCRIPTIONS
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PRESCRIPTION 3.14
PROBLEM SOLVING - MISSING DATA

Worksheet i

1. Tom paid 9¢ for a pen. What other information will you need Lo figure
out whether or not he received any change?

a. Whether or not the pen was on sale

b. When he bought the pen

c. how much money Tom handed .re salesperson

j. The cost of three pe,;s

e. The color of the pen

2. It takes Angela 4 hours to travel to her grandmother's house. What
other information will you need to find out if she arrived by 6 P.M.?

a. Whether she drove or took a ,us

b. Whether she traveled alone

c. Where ,ier grandmother lives

d. How old Angela is

e. What time she left

3. , cashed her weekly paycheck on Friday. Her paycheck was for S'.3.
,,inat other information do you need to know if you want to find out how
-any hours Mary worked this week?

a. Where Mary is employed

b. How old Mary is

c. How much Mary is paid per hour

d. What kind of work Mary does

e. How much Mary spends for lunch

4. James walked home from work in 20 minutes. What other information will
you need to know if you want to find out how far James lives from work?

a. What time James got home

b. How old James is

c. What James does for a living

d. How long James has worked in the same place

e. How far James walks in one minute
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Worksheet 1 (continued)

5. Sam finished the first half of his math homework problems. If you assume
that Sam spends the same amount of time on each math problem, what will
you need to know to find out how much time it will take him to finish his
math homework?

a. If Sam likes math

b. How many pages the math book contains

c. How many problems Sam had to complete

d. How long it took to finish the first half of the homework problems

e. What grade Sam is in

6. Mary is seven years older than Fred. What information will you need to
know if you want to find out how old Fred is?

a. Mary's birthdate

b. Fred's birthdate

c. What year it is

d. Whether Fred and Mary know each other

e. Mary's age

7. Ann has to read five books for her English class. If you assume that Arr,
s:ends the same amount of time on each book, what other information will
you need if you want to know how long it will take Ann to finish her
English assignment?

a. How long each book is

b. What the books are about

c. Whether or not Ann likes to read

d. What other subjects Ann is taking

e. How long it takes Ann to read one book
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PRESCP.IPTION 3.14

PROBLEM SOLVING - MISSING DATA

Worksheet 2

In each of the following problems, you wouid need more infornation if
you wanted to solve the problem. Read each protlem carefully, then write the
information you would need to solve the problem.

EXAMPLE: Jim wants to go to the movies tonight. Will he be able to afford
the movie if he has S5. Would need to know how much the movie costs.

. Ja es had $27 in his bank account. He bought groceries and paid for them
by check. How much money did he have left in the bank?

2. Ed wants to save money to buy a car. How much money will Ed need to save
each month if he wants to pay for the car in 2 years?

3. Lisa is taking a course in auto mechanics. She will earn twice as much
money when she graduates as she earns now. How much money will Lisa err
when she graduates?

4. T:)F. is a playground supervisor. There were three times as many cnlic-_"n
or the playground Saturday as there were Friday. How many childrer ,,re
on zhe playground Saturday?

5. George wants to take Monday afternoon off from his job. His boss told
him that ne would lose one-half day's pay if he took off. How much mone,
would George lose?

6. Frank wrote checks for $37.50, $18.00, and $3.50. How much did Frank nave
left in his bank account?

7. Georgo wants to save some moneey each month from his paycheck. He spends
$150 on rent each month and $150 on other expenses. How much will he have
left for savinrs after he pays his rent and other expenses each mo--h?
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PROBLEM SOLVING - MISSING DATA

Worksheet 3

Look at the written problems in the section below. Some of the problems
contain all the information you would need if you wanted to solve them. Some
of the problems, however, need additional information. Read each problem
carefully. If the problem can be solved as it is written, leave the line
under the problem blank. If the problem cannot be solved as it is written,
use the line under the problem to tell what other information would be needed
to solve the problem.

EXAMPLE: Andy made a bank deposit in his account for $150. What is the total
amount Andy has in the bank now?
Would need to know how much was in the bank before the deposit was made

i. Fred wants to buy a pair of boots that cost $75. He can save some money
to pay for them. Will Fred be able to pay for the boots from his savings
for three months?

2. Joyce makes $500 every two weeks. She wants to move irto a new apartment
that rents for $350 per month. Will Joyce be able to afford the new
apartment?

Mr. Allen owns a flower shop. Last month he sold 500 roses and twice a
man,/ carnations as he sold the month before. What is the total number of
f'owers Mr. Allen sold last month?

4. Ann is a house painter. The first month she was in business, she painted
5 houses. The next month, she painted twice as many houses as the month
before. In the third month, she painted 12 houses. What is the total
number of houses Ann painted in the period of three months?

i
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PRESCR1P,,ON 3.14
PROBLEM SOLVING - MISSING DATA

Worksheet 4

Read the following problems carefully. After you read each one, read
the items under the problem and mark an X on the item that would not be
needed to solve the problem.

A -,*Ce is tnink;ng of buying a new car this month. She wants to cake sure
tnat s-e can afford to make the car payments ana take care of the car
properly. What information wouid not help Alice make her decision?

a. Price of the car

b. Alice's current monthly salary

c. The price of gas and oil

d. The car's mpg (miles per gallon)

e. Alice's salary last year

2. Jim wants to make extra money by selling some paintings that he dic.
information will not be helpful to Jim when he figures out how much mone.
he can earn?

a. T!ne number of paintings ne has to sell

b. Tne price he wants for each painting

c. His expenses for doinq each painting

His house payment

e. The fee he would pay to a seller

3. Paul want to trade in his old car for a newer model. What information wiil
not be helpful to Paul when he considers whether or not he can afford to
buy the new car.

Trade in value of his old car

b. The price of the new car

c. The old car's mpg (miles per gallon)

d. The new car's mpg (miles per gallon)

e. The style of the new car
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1i7

C .TLE,'N T.ST i1

WHOLE NU,,BERS A:NC jLC.:XAL PLACE V.LUE

Directions: Reac eacn cicr: carefjly. {.hoose tne nest an-
swer for each question. recorc yor ans-e," in the appropriate
space on the answer sheet.

Anat nuinber' i less tnan k"? a b c a
a. 3 b. 8 c. d. 9 3 C C

* ,..at numoer goes at po-,nt X or. the number 1ine?

C. , . 3 39

ecat number cos in tne empLy cox'

4S 44 i0 362

4 2

?. 3: t. 27 33 32

t.hat is the numeral for five thousand, e-ihty?

a. 580

b. 5080

c. 50080

d. 500080

4. What is the numeral for two nillion, fifteen thousand, thirty?

a. 2,000,;50,030

b. 2,000,015,030

c. 2,015,303

d. 2,015,030
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1.1 -2

5. Wh~at 's the rureral for:

3,000 + 60 + 7?

a. 3067

b. 30067

c. 3607

d. 30607

6. Whnat is another way of writing 4600?

a . 4000 + 60

b. 4000 + 600

c. 400 + 6000

d. 4±+600

7. What is the numeral for:

(6 x 1000) + (4 x 100) + (7 x 1)?

ai. 60,004,007

b. 6,000,407

c. 6470

d. 6407

8. Which numeral has the digit in the tens place that shows the greatest

number of tens?

a. 9562

o. 7634

c. 5483

d. 2527
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9. If the 6 in 76310 is changed to an 8, tnen 76310 is increased by:

a. 2000

b. 200

c. 20

d. 2

3. In the subtraction problem, what digit goes in the

8 2 3

-1 6 8

a. 6 b. 5 c. 8 d. 7

In the multiplication problem, what digit goes in the -- ?

68
x4

a. 3 b. 4 c. 6 d. 7

Which number is the largest?

a. 07917

b. 07197

c. 00989

d. 07791

How many odd numbers are between 14 and 24?

a. 10 b. 6 c. 5 d. 4

14. The number 840 rounded to the nearest hundred is:

a. 900 b. 800 c. 850 d. 400

s-
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L. How many digits does the product have for 4 x 272?

a. 2

0. 5

c. 3

cl. 4
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CRITERION ThST 1.2

RATIONAL NUMBERS AND NUMERATION

Directions: Read each question carefully. Choose the Lest answer
for each question. Record your answer in the appropriate space on
the answer sheet.

EXAMPLE:

The F stands for which number?
abcd

3 a. 2 b. 3 c. 1 d. a 00o03

1. Wnat fraction of the sectors in the figure is darkened?

a. h b. 3 c. d.
3

2. What fraction of the circles in the figure is darkened?

.0 0

7 1 3I

773 7

3. What nuaber goes in the ' ?

5 0

a. 25 b. 10 c. 1 d. 0

4. Which fraction nams the largest number?

1 1 1 1a.- b.- c.- d.-
5 9

-~ J
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5. Which fraction names the smallest number?
5 2 1 4a. 3- b. C c. - d. 7

6. What is the simplest form forL?
36

2 2 3 1
a.- b. -- c. - d.-9 3 4 2

7. What is the simplest form for9 ?

1 2 3 5

a.- b. c.- d.-S2 3 4 6

8. Which decimal names the largest number?

a. 0.25

b. 0.205

c. 0.025

d. 0.0205

9. Which decimal names the smallest number?

a. 0.024

b. 0.0024

c. 0.24

d. 0.042

10. What fraction is the same as 0.25?

a. 2-525

b. 25
250

1

100

d. 2s_
100

. . . . .I I -Cr l l ii i i i
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CRITERION TEST 1.3

OPERATIONS AND PROPERTIES

Directions: Read each question carefully. Choose the best answer
for each question. Record your answer in the appropriate Soace
on the answer sheet.

EXAMPLE:

The [J] stands for what number?

12=4 a. 6 b. 5 c3 d.2 abc d

1. Which pair of numbers names two factors of 18?

a. (2, 12)

b. k3, 7)

c. (8, 10)

d. (6, 9)

2. Which pair of' numbers names two factors of 24?

a (3, 9)

b. (10, 14)

c. (6, 12)

d. (8, 16)

3. Which numbers are a set of factors of 36?

a. (6, 9, 18

b. {8, 12, 16

c. {9, 10, 12

d. 18, 9, 18
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4. Which numbers are a set of factors of 56?

a. 4, 12, 14 1

b. {7, 9, 14 1

c. {7, 8, 28

d. {3, 8, 22 1

5. Another way to write 3 x 74 is:

a. (3 x7) + (3 x4)

b. (3 x70) + (3 x4)

c. (3 x7) + (3 x40)

d. (3 x70) + 7

6. In the subtraction problem, what number goes in thee?

-4 4 6

a. 117

b. 127

c. 765

d. 775

7. In the subtraction problem, what number goes in the ?~

-5 2 7

2 18

a. 635

b. 745

c. 319

d. 309
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1.3 - 3

8. What number goes in the fl ?

6 x (3 + 4) = (6 x[]) + 6 x 4)

a. 3

b. 4

c. 7

d. 18

9. What number goes in the [:] ?

5 x (7 + 8) = (5 x 7) + (5 x[l)

a. 40

b. 15

c. 8

d. 7

1C. Which number sentence has a relation to:

144 - 16 =F

a. x 16 = 144

b. 16: 144 = [

c. 144 x [] = 16

d. - 144 = 16
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CRITERION TEST 2.1

ADDITION OF WHOLE ',UMBERS

Directions: Read each question carefully. Choose the best answer
for each question. Record your answer in the appropriate space on
the answer sheet.

EXAMPLE:

16 a. 96 b. 23 c. 25 d. 24
+ 8

a b cd

1. 313
+101

a. 414 b. 404 c. 424 d. 212

2. 615
+315

a. 300 b. 820 c. 930 d. 966

3. 453
+264

a. 6117 b. 189 c. 617 d. 717

4. 327
+536

a. 863 b. 853 c. 209 d. 8513

5. 572
+243

a. 7115 b. 815 c. 805 d. 329

6. 823

+746

a. 77 b. 1669 c. 1596 d. 1569
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7. 7543
+1456

a. 6087 b. 6898 c. 8999 d. 9999

8. 6639
+1245

a. 7874 b. 7884 c. 5394 d. 78,814

9. 5734

+3457

a. 9191 b. 9119 C. 8191 d. 2277

10. 7695

+8537

a. 15,132 b. 15,232 c. 16,132 d. 16,232
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CRITERION TEST 2.2

SUBTRACTION OF WHOLE NUMBERS

Directions: Read each question carefully. Choose the best answer
for each question. Record your answer in the appropriate space on
the answer sheet.

EXAMPLE:

14 a c

a. 6 b. 8 c. 7 d. 9

1. 118
- 23

a. 131 b. 105 c. 95 d. 85

2. 374
- 57

a. 217 b. 317 c. 327 d. 431

3. 657
-36'+

c293 b. 313 c. 393 d. 1021

4. 764
-248

a. 1012 b. 916 c. 526 d. 516

5. 1437
- 829

a. 2266 b. 618 c. 608 d. 518

6. 1267

- 789

a. 588 b. 478 c. 587 d. 2056
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7. 1608
- 765

a. 843 b. 943 c. 934 d. 2373

8. 1804
- 637

a. 2441 b. 1277 c. 1167 d. VIT

9. 5060
- 4327

a. 9387 b. 1743 c. 1733 d. 733

i0. 6403

-2566

a. 4837 b. 3837 c. 3947 c.
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CRITERION TEST 2.3

MULTIPLICATION WHOLE NUMBERS

Directions: Please read each question carefully. Choose the
best answer and mark the appropriate space on the answer sheet.

EXAMPLE:

X9

a. 16 b. 81 c. 18 d. 61

L. 6 x 7

a. 24 b. 42 c. 48 d. 56

9x 6

a. 63 b. 56 c. 54 d. 45

8 x 4

a. 46 b. 12 c. 24 d. 32

Z, x

a. 13 b. 85 c. 58 d. 40

5. 67
x 8

a. 536 b. 546 c. 656 d. 563

6. 34
x 8

a. 332 b.1272 c. 262 d. 227

7. 314
x 4

a. 1256 b. 1246 c. 1248 d. 1346



. 638
6

. 2628 b. 3788 ,5. 382

, 7
,2

a. 111 b. 677 c. )67 o. 777

x2 5

a. 425 b. 1025 c. 625 d. 1225

S. . 53
22

a. 212 b. 1066 c. ;166 d. 166

~2. 3CC
3 06

a. 3672 b. 3662 c. 3 e. 91.3

37
A 3

a. 948 b. 46,864 c. 47,874 . 4i4

x 4. 23
xl 03

a. 824 b. 2673 ,. ,2C, a. 2 ,3

.. b4,

a. 108,300 b. 98,300 c. 17,000 1. 10,880
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CRITERION TEST 2.4

DIVISION OF WHOLE NUMBERS

Directions: Read each question carefully. Choose the best answer
and mark your answer in the appropriate space on the answer sheet.

EXAMPLE:

49 7
a b cd

a. S b. 7 c. 9 d. 6 0 1 0 0

. 36 6=

a. 5 b. 8 c. 7 d. 6

2. 56 * 0

a. 6 b. 7 c. 8 d. 9

3. 63 : 7

a. 7 b. 8 C. 9 d. 6

4. 4E 6

a. 3b. 7 c. 6 d. 9

5. 3/ 696

a. 202 b. 232 c. 236 d. 2122

6. 4/ 4-84

a. 11,11 b. 124 c. 111 d. 121

7. 21 618

a. 309 b. 319 c. 390 d. 39

8. 3/' 1536

a. 5120 b. 1412 c. 512 d. 502



Fur question 9 - 15, R stands for Reinoe'.

9. 31 /378

a. 1260 b. 126 c. 122 R2 . 20 R2

10. 5 / -5-

a. 10 b. 1CC ,. , R2 o. iCG RZ

4F'860

a. 205 b. 215 c. 21 R5 d. 215 R2

a. 252 b. 2G2 c. 252 L:.

13. 23/ 736

a. 32 R4 b. 22 4 c. 32 . 320

>. 26/ 650

,. 25 R13 b. 52 P"3 c. 250 . 25

I5. 14/ 588

a. 42 b. 420 c. 42 R2 . 24 RK

I.
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CRITERION TEST 2.5

FRACTIONS

Directions: Read each question carefully. Choose the best answerand mark the appropriate space on the answer sheet.
EXAMPLE:

1 I
5+ =

a b c d
a. - b. c. dc. l0 0 0

i0 5 25 0"-

2 2
1. 7+-

4 2 4 4a. 14 b. 14 c. 7'9 d. --

i 1
2. + -

3 3

1 2 1a. --ob. -3 c. d. 1

3. 7
7 7

9 6 6 3a. 79' b. -4 c. "7 d. 1-"4

2 1
4.

4 4

2 3 2 3
8. " b. c. - d. "

3 1
5. -+ I =

6 6

2 4 3 23b. 1 c. 36 d.



:35

7. +

.4 -

a. b.- .

K . o

C 0

.4

a.b.-;

i
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CRITERION TEST '2.6

DEC IMALS

Directions: Read each question carefully. Choose the best answer

and mark the appropriate space on your answer sheet.

EXAMPLE:

$5.00 .a b cd
+1.75 6 00 0

a. $6.75 b. $67.50 c. $3.25 d. $.0675

1. $3.45 + $0.50

a. $3.95 b. $3.55 c. $3.50 d. $2.95

2. $2.65 + $0.70

a. 5-2.35 b. $2.72 c. $3.25 d. $3.35

3. $5.00 - $1.85=

a. $4.85 b. $3.15 c. $3.85 d. $4.15

4. $1C.00 - $3.75=

a. $6.75 b. $7.75 c. $6.25 d. $7.25

5. 2.55 + 0.25 =

a. 5.05 b. 2.575 c. 2.5525 d. 2.80

6. 3.25 + 0.50 =

a. 2.75 b. 3.255 c. 3.75 d. 8.25

7. 4 x2.2=

a. 8.8 b. 0.088 C. 0.88 d. 88



2.6 -2

8. 3 x 12.2=

a. 366 b. 36.6 c. 3. 66 d. 0. 366

9. 4 x 0. 15 =

a. 0.60 b. 0.060 c. 6.0 d. 60

10. 3 x0.30=

a. 90 b. 9 C. 0.09 d. 0.90
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CRITERION TEST 2.7

NUMBER SENTENCES

Directions: Read the question carefully. Find the answer that makes

the statement true. Mark the appropriate space on your answer sheet.

EXAMPLE:

x 5 = 15
a bcd

a. 2 b. 3 c. 5 d. 10 0 0 0 0

x x6 =24

a.-4 b. 4 c. 30 d. 144

2. F- x 4 20

b. 24 c. 80 d. 4i

3. 18 = 3

a.b. 21 c. 54 d. 6

4. 12 4

a. b. 3 c. 16 d. 48

5. Z 9 3

a. 12 b. ~ c. 27 d. 3

6.5 3

3
b. 5 c. 8 d. 15

7. (6 +3) -(4 + 1) = []

a. 4 b. 5 c. 9 d. 14

8. 10O-(3 x2) = []

a. 16 b. 15 c. 5 d. 4



9. 18 -(2 x3) E]

a. 24 b. 23 c.12 d. 11

D. 5 x(2 +4) 5
a. 30 b. 14 c.13 d. 11
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CRITERION TEST 3.1

PROBLEM SOLVING

Directions: Read each question carefully. Choose the best answer

and mark the appropriate choice on the answer sheet.

EXAMPLE:

Joe boucht 5 gallons of gasoline on Monday and 6 gallons on Wednesday.
How many gallons of gasoline did he buy on the two days?

a b c d

a. 10 b. 11 c. 12 d. 8 0 1 0 0

1. Jeff had $4 in money. He mowed a yard to earn $8 more. Which number
sentence would you use to find out how many dollars he had in all?

a. $12 - = : $4

b. $4 + [-I $8

c. $4 + $8 = -

d. $12 - $4 = El

2. Ve' roae her bicycle 5 miles in the morning and 7 miles in the
af--2rnoon. Which number sentence would you use to find the number
of .iles that she rode in the morning and afternoon?

a. 12 - = 5

b. 5 + 7 - 5
c. 12 - 5] 7

d. 5+ E]=7

3. ja!,ies has a grocery store game card with 4 columns for stamps. Each
column has places for 6 stamps. Which number sentence would you use
to show the number of stamps needed to fill the card?

a. 6 + 4

b. 6 - 4 = 5
c. 6 4 5
d. 4 x 6 E



r-

3.1- 2

4. A club forns teams to play two kinds of games. One game has 4 teams
with 4 members on each team. The other game has 2 teams witb 5 members
on each team. Which number sentence would you use to find the number
of members on all teams?

a. (4 + 4) + (2 + 5)= '

b. (4x4) + (2 x5) E]

c. (4 x 5) + (4x 2)= D

o. (4+5) x (4+2) 0

5. Mary buys a bag of candy that costs 39¢. She pays for it with 5 dimes.

How much change should she receive?

a. lle

b. 21c

c. 34c

d. 89C

6. Bill pays for a coloring pencil that costs 57C. If he pays for it

with 3 quarters, how much change should he receive?

a. 8C

b. 43c

c. 54¢

d. 18€

7. Jean jogs 3 miles each day for 5 days during the week. She jogs 6
miles on one day during the weekend. How many milesdoes she jog
during the six days?

a. 21 miles

b. 18 miles

c. 33 miles

d. 14 miles
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3.1 3

S. One brand of soap cost 32 cents a bar. Another brand costs 28 cents a
oar. Jim buys 4 bars of the cheaper brand of soap. How much did he
save?

a. 61c

b. 16¢

c. 8z

d. 4c

9. It takes 3 people working 9 hours to pick up the trash from a stadium
parking lot. How long would it take one person to do the job working
at the same pace?

a. 3 hours

b. 9 hours

c. 12 hours

d. 27 hours

iC. Paul can drive 5 miles in 6 minutes. At the same speed, how many miles

miles can he drive in 18 minutes?

a. 16 miles

b. 30 miles

c. 15 miles

d. 10 miles

11. A 6-ounce glass of milk costs 30t. At the same cost per ounce, h-w

much would you pay for 12 ounces?

. 60

b. $1.20

c. 72t

d. $3.60
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12. it takes Carlene 2 hours to drive to the beach. What else do you
have to know to figure out if she arrives by 11:00 a.m.?

a. The number of miles to the beach

b. The speed that she drove

c. The kind of car she was driving

d. The time when she left

13. Eob earned $20.00 for painting the walls in a room. What else do you

have to know to figure out his hourly rate of pay?

a. How large the room was

- b. How many hours he worked

c. How much paint he used

d. How the paint was applied

14. Sarah has worked 15 problems on her math homework assignment. what
else do you have to know to figure out how many problems are left
to be worked?

a. How long it took to work the problems

b. The kind of problems in the assignment

c. The number of problems in the assignment

d. How hard the problems are to work

15. You pay for 5 gallons of gasoline that you buy for your car. What else
do you have to know to figure out how much you paid for each gallon of
gasoline?

a. The total cost of the gasoline purchase

b. The kind of car

c. The car's fuel efficiency rating

d. The capacity of the car's gas tank
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CRITERION TEST 3.2

READiNG AND INTERPRETING TABLES AND GRAPHS

:'Ccl~fS: Read each question carefully. Choose t ,e best answer
,anl mark the appropriate choice on your answer sheet.

:eena,,crs were wcrK, -ng to earn ,,oney for Their vacations. The table
-sh&fows rhow -',,ch moneythey earned during a period of four weeks. Use

-at'e -c. rswer questions 1-4.

Amount Earnec During Four Weeks

1st Week 21nd Week 3rd Week 4th Week J
I Jeff $44.00 $42.00 $54.00 $45.00

11Cnri st S20.00 $22.00 $2.0230

I Carole $12.0 $23.00 $13.00 $18.00

Cathy j$28.00 11$25.00 $25.00 $20,00

Steve $42.00 I$42.00 $30.00 $18.00

$27.00 1$29.00 $40.00450

.no .arnea tne smallest amount of money dluring the 3rd week?

a. Jeff b. Billy c. Cathy d. Carole

.iuring which week did Christy earn $5.00 more than Steve?

a. 2nd b. 4th c. 1st d. 3rd

3. -,-. ruch more did Jeff earn the 3rd week than the 1st week?

a. $10.00 b. $12.00 c. $9.00 d. $3.00

4. During which week dia Cathy earn $4.00 less than Billy?

a. 3rd b. 2nd c. 4th d. 1st



3.2 - 2

The cra;)h belew shows the kinds of trees that are found in a city park. in
'.'e graph, each 4 stands for 10 trees. Use the graph to answer questions

Number of Trees of Each Kind in a City Park

Each stands for 10 trees

I +

I A

Elm Oak Pine Maple

5. How many maple trees are in the park?

a. 5 b. 25 c. 50 d. 10

6. Find the kind of tree that has the smallest number of trees in the park.
How many trees of this kind are in the park?

a. 20 b. 40 c. 2 d. 10

7. How many more oak trees are in the park than pine trees?

a. 6 b. 30 c. 50 d. 60

-. Gi II .. -- --
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- below shows the number of questions on a test that were answerea
,rrcc y by five students. Use the graph to answer questions 8-10.

,u;:er of Test Questions Answered Correctly by Each Student

Jan 1
_'-- Bob

Ann *j

0 2 4 6 8 10 12 14 16 18 20

Number of Correct Answers

J. How many questions did Sue answer correctly?

a. 14 b. 15 c. 17 d. 18

9. Which student answered 15 questions correctly?

a. Ann b. Bob c. Jim d. Jan

10. How many more questions were answered correctly by Ann than Jan?

a. 2 b. 3 c. 4 d. 5
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CRITERION TEST 3.3

GEOMETRY AND MEASUREMENT

Directions: Read each question carefully. Choose the best answNer

and mark the appropriate choice on your answer sheet.

1. Which figure looks most like a rectangle?

a. b. c. d.

2. Which finure looks most like a cube?

a. b. C. d.

z. About how many degrees are in angle XYZ?

x

Y
z

a. 150 b. 450 c. 900 d. 1350

4. Which triangle is congruent to triangle XYZ? X

a. b. c. d.

~ 1AL
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5. You begin a trip at 10:00 a.m. and reach your destination at 1:30 p.m.
How many hours did the trip take?

a. 312 hours b. 1II- hours c. 11 hours d. 8 , hours

6. Assume that today is the 12th day of the month. What would the
Gaate be one week from today?

a. 13th b. 18th c. l9th d. 22nd

7. Assume that today is the 13th day of the month. What would the date
be two weeks from today?

a. 15th b. 20th c. 26th d. 27th

8. August has 31 days. How many days is it from August 25th to
September 20th?

a. 27 days b. 26 days c. 45 days d. 5 days

9. How many inches long would you estimate this page to be from top
to bottom?

a. 11 inches b. 8 inches c. 14 inches d. 21 inches

'10. Whicn, number sentence would you use to find the number of inches

in 4 feet?

a. 12 4 E4
b. 4 x 3=

c. 12 x 4

d. 12 +- 6 5
11. 'nich number sentence would you use to find the number of yards in

9 feet?

a. 9 x3=

b. 9: 12=E

c. 12 x3=

d. 9 3= E
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12. If a can of peaches weighs 14 ounces, how much do two cans weigh?

a. 1 lb 12 oz

b. 2 lb

c. 2 lb 4oz

d. 2 lb 8oz

13. Which of the units below would probably be used to measure your

height?

a. Decimeter

b. Centimeter

c. Meter

d. Kilometer

14. Which of the units below *vould probably be used to measure milk

that you would buy at the grocery?

a. Gram

b. Centigram

c. Kiloliter

d. Liter

15. How many centimeters equal one meter?

a. 0.1

b. 10

c. 100

d. 1000
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CRITERION TEST ANSWER KEYS
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MATHEMATICAL SKILLS CURRICULUM
CRITERION TEST 1.1

Answer Key

1.c

2. d

3. b

4. d

5.a

6. b

7. d

8. c

9. a

10. b

11. d

12. a

13. c

14. b

15. d
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MATHEMATICAL SKILLS CURRICULUM

CRITERION TEST 1.2
Answer Key

2. d

3. c

4. a

5. b

6. d

7. c

8. a

9. b

10. d
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MATHEMATICAL SKILLS CURRICULUM
CRITERION TEST 1.3

Answer Key

I d

2. c

3. a

4. c

5. b

6. d

7. b

8. a

9. c

10. a
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MATHEMATICAL SKILLS CURRICULUM
CRITERION TEST 2.1

Answer Key

1. a

2. c

3. d

4. a

5. b

6. c

7. c

8. b

9. a

O. d
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MATHEMATICAL SKILLS CURRICULUM
CRITERION TEST 2.2

Answer Key

I. C

2. b

3. a

4. d

5. c

6. b

7. a

8. c

9. d

10. b
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MATHEMATICAL SKILLS CURRICULUM
CRITERION TEST 2.3

Answer Key

1. b

2. c

3. d

4. d

5. a

6. b

7. a

8. d

9. d

10. b

11. c

12. a

13. c

14. d

15. a
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MATHEMATICAL SKILLS CURRICULUM
CRITERION TEST 2.4

Answer Key

1. d

2. b

3. c

4. a

5. b

6. c

7. a

8. c

9. b

10. d

11. b

12. a

13. c

14. d

i.a



158

MATHEMATICAL SKILLS CURRICULUM
CRITERION TEST 2.5

Answer Key

1.

2. b

3.c

4. d

:. a

i5. b

0k
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MATHEMATICAL SKILLS CURRICULUM
CRITERION TEST 2.6

Answer Key

1 a

2. d

3. b

4. c

5. d

6. c

7. a

8. b

9. a

10. d

i4

Ij
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MATHEMATICAL SKILLS CURRICULUM
CRITERION TEST 2.7

Answer Key

1. b

2. a

3. d

4. b

5. c

6. d

7. a

8. d

9. c

10. a
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MATHEMATICAL SKILLS CURRICULUM
CRITERION TEST 3.1

Answer Key

1. c

2. b

3. d

4. b

*5. a

6. d

7. a

8. b

9. d

10. c

11. a

12. d

13. b

14. c

15. a
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MATHEMATICAL SKILLS CURRICULUM
CRITERION TEST 3.2

Answer Key

1. d

2. b

3. a

4. b

5. c

6. a

7. d

8. a

9. d

10. b
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MATHEMATICAL SKILLS CURRICULUM
CRITERION TEST 3.3

Answer Key

1. b

2. c

3. b

4. d

5. a

6. c

7. d

8. b

9. a

11. d

12. a

13. b

14. d

15. c

-
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