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English Language Arts ELA
Council of chief state school officers CCSSO
National Geospatial- intelligence agency NGA
National Council of Teachers of Mathematics NCTM
Statistical Package for Social Sciences SPSS
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Mathematics | Grade 4

In Grade 4, instructiocnal time should foous on three critical areas: (1)
dewveloping understanding and fluency with multi-digit multiplication,
and developing understanding of dividing toe fimd quotients imrmeolving
multi-digit dividends; {23 developing an understanding of fraction
equivalence, addition and subtraction of fractions with like denominators,
arnd mulltiplication of fracticns by whole numibers; {3 understanding

that geocmetric figures cam be analyzed and classified based on their
properties, swch as having parallel sides. perpendicular sides, particular
argle Mmeaswres, and sSyrmimetry.

{13 Students generalime their understanding of placs walue o 1,000,000,
uﬁﬂ-ﬂrﬂﬂﬁﬂil‘lﬂl the relative sires of numbers in sach place Th-E:f apply theair
understanding of models For rmultiplication (Egual-sized groups, arreys,
ares rmrodels], place valoe, and properties of operations, in partioular the
distributive property, as they develop, discuss, amd wuse efficient, sccurate,
and generalizable methods o compute products of maulti-digit whode
numbers. Depending on the rumbers and the context, they select and
ESteurabely .ﬂtll‘.ﬂ}r Appropriate meethods o estirmabe or r'i"lli'-r'il..ﬂhr it N e T
products. They develop flusncy with efficient procedures for rooltiplying
whole rumbers: urrderstand and esplain why the procedores work B s oo
Place wvalue arnd propserties of operatiorns: arnd ose tharm o soleve prokslhenms.
Students apply their urderstanding of models Ffor divicion, places wsaloes,
praperties of oparations, and the relationship of division to multiplicaticn
as they develop, discuse, and use efficient, accurate, and gereralizakle
procedures o find guatients rrecslving multi-degit dividends. They select
Earve] .H:I:l..lrﬂtﬁl:" apply approprigbte meatvods o estinmates smd rrervtally
caleulate quatiants, ard interpret remairnders based upon the contest.

{20 Students develop understanding of Fracticon aguivalercs arnd
aperations with fractions. They recognize that bwe different fractions can
be equal (=g, 159 = 5,3, and they develop methods for generating arnd
FECoGnizing equivalent freactions. Students extend previous understandings
about how fractions are bailt From wnit Fractions, composing frections

frorm wnit Fractions, decomposing fracticns into wnit fractions, and using
the meaning of fractions and the meaning of multiplication o moltiphs &
fresction by a whodke aurmber.

{33 Students describe, analyze, compans, and classily Dwo-oirmensicrmal
shapes. Through building, drawing, and analyzing twoe-dimensional shapes,
students despen their understanding of properties af two-dinmensicrmal
abjects and the use of them o solve proBlems imeshsing Sy rmmeetry
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Grade 4 Overview
Operations and Algebraic Thinking

* Use the four operations with whole numbers to
solve problems.

« Gain familiarity with factors and multiples.

* Generate and analyze patterns.

Number and Operations in Base Ten

* Generalize place value understanding for multi-
digit whole numbers.

* Use place value understanding and properties of
operations to perform multi-digit arithmetic.

Number and Operations—Fractions

« Extend understanding of fraction equivalence
and ordering.

« Build fractions from unit fractions by applying
and extending previous understandings of
operations on whole numbers.

* Understand decimal notation for fractions, and
compare decimal fractions.

Measurement and Data

« Solve problems involving measurement and
conversion of measurements from a larger unit to
a smaller unit.

* Represent and interpret data.

+ Geometric measurement: understand concepts of
angle and measure angles.

Geometry

« Draw and identify lines and angles, and classify
shapes by properties of their lines and angles.

75

Mathematical Practices

1. Make sense of problems and persevere in
solving them.

2. Reason abstractly and quantitatively.

Construct viable arguments and critique
the reasoning of others.

Model with mathematics.

Use appropriate tools strategically.
Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated
reasoning.

W
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Operations and Algebraic Thinking .04
Use the four operations with whole numbers to selve problems.

1

Interpret a multiplication eguaticn &% & companson, &g, interpret 35
= 5 m 7 &% & statement that 35 is 5 times a8 many as 7 and 7 tirmes as
many as 5. Represent verbal statements of multiplicative comparisons
a5 multiplication equations,

Multiply or divide to 2olve word problems involving multiplicative
carmiparison, &g., by using drawings and equations with a symbel
For the unknown number to represent the problem, distinguishing
multiplicative camparison from additive comparisan.'

Salve multistep waord problems posed with whole numbers and having
whale-number answers using the four eperations, including prablems
in which remainders must be interpreted. Represent these problems
using equations with a letter standing Tor the unknown gquantity.
Assess the reasonableness of answers using mental computation and
estimation strategies including raunding.

Gain familiarity with factors and multiples.
4. Find all factar pairs for & whaole aumber in the range 1-100. Recognize

that & whale nurmber i & multiple of esch of its facbors. Deberming
whether a given whale number in the range 1-H00 is a multiple of a
given one-digit number. Determine whether a given whole number in
the range 1-100 is prifme or composite.

Generate and analyze patterns.
5. Generate a nurmbear or shape pattern that fallows & given rule. ldentify

apparent features of the pattern that were nol explicit in the rule itsell.
For axarmpls, given the rule dad T and the slarting number [, generale
ferms in the resulting sequence and absense thal the ferms appear fo
alfernate between ood and even numbers. Expian nformally wiy the
aurmnbers Wil confinue bo affernale it BhE wa

Mumber and Operations in Base Ten? 4.NBT
Generalize place value understanding for multi-digit whole numbers.

1

Recognize that in & multi-digit whale number, & digit in one place
représents ten tirmes what it represents in the place to its right. Sar
example recogmize that 700 « 70 = [0 by appiying concapts of place yalue
aned alivisicn.

Read and write multi-digit whaole nurmbers using base-ten nurmerals,
numbser names, and expanded farm. Compare two multi-digit nembers
bated on meanings of the digits in each place, uging >, =, and <
gymbols o record the results of comparisons.

Uze place value understanding o round multi-digit whaole numbers to
any place.

Use place value understanding and properties of operations to
perform multi-digit arithmetic.

4. Fluently add and subtract multi-digit whole numbers using the

standard algarithm.

Multiply & whale number of up to four digits by & one-digit whole
rumbser, amd multiply beeo Lwﬁ-ﬂigil mumbers, u!.il‘lﬂ SerI‘.EﬂiIES 2101 a
an place value and the praperties of oparations. Nustrate and explain
the caloulation by using equations, rectangular arrays, and/for area
mcsdels,

'See Glossary, Table 2.
Grade 4 expactations in this demain are limited o whale rumbers less than or

eqpual te 1,000,000,
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Find whale-mumber quatients amnd remainders with up o four-digit
dividends and ane-digit divisors, using strategies based an place
value, the properties of operations, and/for the relationship betwean
miultiplication and division. llestrate ard explain the caleulation by
wsing equatinns, rectangular anmays, andsor area models.

MNumber and Operations—Fractions®
Extend understanding of fraction equivalence and ordering.

1

Explain why a fraction a/b is equivalent to a fraction {7 x 230 =< B}

by using vizual fraction models, with attention ta how the number and

gize of the parts differ even thouwgh the two fractions themselses are

the sarme size. Use thizs principle to recognize and generate equivalent

fractions.

Compare two frections with different numerators and difféerent

denominatars, eq., by créating commoen denominators ar numerators,
ar by comparing to a benchmark fraction swch as /2. Recagnize that

camparizons are valid only when the two fractions refer to the same

whale. Record the results of comparisons with Symbols =, =, ar <, and

justify the conclusions, &g, by using & visual fraction model.

Build fractions from unit fractions by applying and extending
previous understandings of operations on whole numbers.

3. Understand a fraction 25 with a4 = 1 28 & sum of fractions 175,

a. Understand sddition and subtraction of fractions &% jodining and

Separating parts referring to the same whole.

Decarmpose a fraction into a sum of fractions with the

sarne denaminabtor in mare than ane way, recording each
decomposition by an equation. Justify decompositions, eg., by
using a wisual frection model. Examples: 58 = /8 + Y8 + /8 ;
3/8=/B+2/B 2B+ 1+ VB =8B+ 8B+ /B

Add and subtract miked numbsers with like denominatars, eg., by
replacing each mised number with an eguivalent fraction, and/or
by using properties of operations and the relationship between
additian and subbraction.

Solve word prablems invalving addition and subtraction

af fractions referring to the same whaole and havirg ke
denaminators, &.g., by uting vitual fraction models and edquations
to represent the problem.

4. Apply and extend previous understandings of multiplication to

multiphy & frsction by & whale fnumber

a. Understand & fraction a/b a2 a multiple of /6. For sxampie, ugs

& visual fraction model [o represent 54 a5 the product 5 = (T4,
recordinng the conciudion by the aguation 544 = 5 a0 (1AL

Understand & multiple of a/b as a multiple of 178, ard use this
wnderstanding bo multiply a fraction by a whole nurmbeer. For
example, uwhe o visual fraction model o express 3 « (2/5) as 6 « (175
recogRiEng s product as B/5 (W general i w ab) = fnwaidb.)

Solve word prablems invalving multiplication of a fraction by &
whole number, &g, by uging visual fraction models and equations
to repreacent the problem. For avamods, F each parsan af & party will
eat T8 af a pound of roast beel and Fhere will be 5 peopie all the
ety how many pounds af roash beel will be needaa? Between whal
Fwa wihale frurmbers ot poLr Answer fs?
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Understand decimal notation for fractions, and compare decimal
fractions.

5. Express a fraction with demnominator 10 as an equivalent fraction with
denominatar 100, arsd use this technigque to add two Fractions wilk
redpective denaminatars W0 and W00 For example, expréss 300 a5
F0A100, and acd 30 « 700 = 4000

6. Usze decimal natation for fractions with denominatars 10 ar 1000 Far
example rewrite 062 as 62100 deseribe a Tength as 062 rmelers) iocale
D62 o & number Une cdiagrame

7. Coempare bwe decirmals ba hundredihs by resssning abBaut their sise.
REI:ﬂ-nl‘ii.!E Lhat comparifons are valid ﬂl‘ih.' wirsen the two decimals
refer o the same whole. Record the results of comparnsons with the
symbols >, =, or <, and justify the conclusions, e.g., by using & visual
el

Measurement and Data 4.MD

Solve problems invalving measurement and conversion of
measurements from a larger unit to a smaller unit.

1. Know relative sizes of messurement units within one systerm of wnits
including krm, m, em; kg, g; lb, oz |, ml; hr, min, sec. Within a single
system of measurement, express measuremeants in & larger unit in
terrms of & smaller unit. Record measurement equivalents in & bwe-
calurnn table. For exarmpde, koow Bhal 11T & 12 imes &% fong a5 1 in
Express the length of & 4 it snake as 48 in. Generale a conversion fable for
feal and imches DEting the aumber pairs (7, 123, (2, 24), (3 36), ..

2. Uze the four aperations o solve word problems invalving distanoes,
intervals of time, liguid volumes, masses of objects, and money,
includirg prablems invalving simple fractions or decirmals, and
problems that require expré<sing measurnements given in a langer wnit
in terms of a smaller wunit. Représent measurement quantities using
diagrams 2uch as number line diagrams that feature a measurement
Semfe.

3. Apply the area and perimeter formulas far rectangles in real warkd and
mathermatical problems. For axampds, fing Bhe wiath of a rectanguiar
room given the arsa af the Rooring and the length, by wWewing the area
farmuila 25 & multiplication equation with an unknown facter

Represent and interpret data.

4. Make a line plot to display a data set of measurements in fractions of
& unit (1,2, 144, 1/8). Salve problems imvalving addition and subtraction
af fractions by using information presented in ine plots. Far acampie
frewm & line plot find and inferpred the oifferance in Baglh befwesn the
Torgest and sharfes? specimeantg in an insect collection

Geometric measurement: understand concepts of angle and measure

angles.
5 Recognize angles ad geometric shapes that are formed wherever two
rays share a common endpaint, and understand concepts of angle
Meadurament:

4. An argle is meazured with reference to a circle with its center at
the common endpaint of the rays, by congidering the fraction aof
the circular arc batween the points where the bwo rays intersect
the circle. &n angle that turns thraugh 14360 of a circle is called &
“one-degrese angle” and can be used to measure angles,

b. An angle that turns through A one-degree angles s said to have
an angle measure of o degrees.

Students who can generate eguivalent fractions can develop strategies for adding
fractions with unlike denorminators in general. But addition and subtraction with wn-

like denominalors in general is not & requirerment st this grade.
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6. Mesture angles in whale-number degrees using & pratractar. Sketch
angles af specified measure.

7. Recognize angle measure as additive. When an angle is decomposed
into non-overlapping parts, the angle measure of the whole is the sum
of the angle measures of the parts. Solve addition and subtraction
problems to find unknown angles on a diagram in real world and
mathematical problems, &g, by using an eguation with a symbol for
the unknown angle measure.

Draw and identify lines and angles, and classify shapes by properties
of their lines and angles.
1. Draw points, lines, line segrments, rays, angles (right, scute, abluese),
and perpendicular and parallel ines. |dentify these in two-dimensional
figures.

2. Classify two-dimenzional figures based on the presence or absence of
parallel or perpendicular lines, or the presence or absence of angles of
a specified size. Recognize right triangles as a category, and identify
right triarvgles.

3. Recognize aline of symmetry for & twe-dimensional figure as a line

acrass the figure such that the figure can be folded along the line
inte matching parts. ldentify line-syrmmetric figures and draw lines of

SYIMIrTtry.
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Abstract

This study seeks to compare the degree to which the Palestinian mathematics textbook

for the fourth grade aligns with the Common Core State Standards in Mathematics

(CCSSM) and the standards set forth by the National Council of Teachers of Mathematics

(NCTM).

The present study employs a descriptive-analytical methodology to develop a tool for

analyzing the standards set forth by the Common Core State Standards for Mathematics

(CCSSM) and the National Council of Teachers of Mathematics (NCTM). These

standards are fundamentally grounded in five primary components: Numbers and

Operations, Algebra, Geometry, Measurement, and Statistics and Probability.

The standards revealed overlapping themes, with operations and numerical concepts

being more prominently featured in the National Council of Teachers of Mathematics

(NCTM) standards, accounting for 53.5% of the content. In contrast, algebra constituted

13.2% of the Common Core State Standards for Mathematics (CCSSM). Geometry

represented 23.3% of the CCSSM standards, which is a higher proportion compared to
the NCTM standards. Conversely, measurement, statistics, and probability were more
prevalent in the NCTM standards.

Furthermore, the Chi-square test was employed to assess the consistency of standards
within the Palestinian 4th grade mathematics textbook, revealing statistically significant
differences at the 0.05 level. The findings indicated notable disparities among the five

components of the aforementioned standards. Additionally, differences were observed
B



concerning the components of numbers and operations; however, no significant
differences were found between the geometry and measurement components at the 0.05
level across both sets of standards. Furthermore, differences were identified between the

components of statistics and probability, as well as algebra.

The study recommends the consideration of adopting these standards to improve the

mathematics curriculum for fourth-grade students in Palestine.

Keywords: Common Core State Standards in Mathematics (CCSSM), National Council

of Teachers of Mathematics (NCTM), Palestinian mathematics textbook, fourth grade

mathematics, numbers and operations, geometry and algebra, statistics and probability



