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How can we help struggling students?

If you are struggling, it makes a difference in what environment you
are struggling.
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What does it mean to be college ready?

A physics professor says: “Of course, it is easy to see that
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The Common Core was built on progressions
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The pathway to algebra
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Kindergarten: Understanding place value

Kindergartners arrange teen numbers into 10 ones and some
more ones, in preparation for viewing 10 ones as a new unit
called a ten in Grade 1.

Kindergarten: Understanding 
Place Value

Kindergartners arrange teen numbers into 10 ones and some 
more ones, in preparation for viewing 10 ones as a new unit 
called a ten in Grade 1

Children)place)small)objects)into)105
frames)to)show)the)ten)as)two)rows)of)
five)and)the)extra)ones)within)the)next)
105frame.

Layered)place)value)cards)help)
children)see)the)10)``hiding'')inside)any)
teen)number.)
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Rest stop: how to read the standards

COMMON CORE STATE STANDARDS for MATHEMATICS

G
R

A
D

E
 2   |   19

Operations and Algebraic Thinking  2.OA

Represent and solve problems involving addition and subtraction.

1. Use addition and subtraction within 100 to solve one- and two-step 
word problems involving situations of adding to, taking from, putting 
together, taking apart, and comparing, with unknowns in all positions, 
e.g., by using drawings and equations with a symbol for the unknown 
number to represent the problem.1

Add and subtract within 20.

2. Fluently add and subtract within 20 using mental strategies.2 By end of 
Grade 2, know from memory all sums of two one-digit numbers. 

Work with equal groups of objects to gain foundations for 
multiplication.

3. Determine whether a group of objects (up to 20) has an odd or even 
number of members, e.g., by pairing objects or counting them by 2s; 
write an equation to express an even number as a sum of two equal 
addends.

4. Use addition to find the total number of objects arranged in 
rectangular arrays with up to 5 rows and up to 5 columns; write an 
equation to express the total as a sum of equal addends.

Number and Operations in Base Ten  2.NBT

Understand place value. 

1. Understand that the three digits of a three-digit number represent 
amounts of hundreds, tens, and ones; e.g., 706 equals 7 hundreds, 0 
tens, and 6 ones. Understand the following as special cases:

a.	 100 can be thought of as a bundle of ten tens — called a 
“hundred.”

b.	 The numbers 100, 200, 300, 400, 500, 600, 700, 800, 900 refer to 
one, two, three, four, five, six, seven, eight, or nine hundreds (and 0 
tens and 0 ones).

2. Count within 1000; skip-count by 5s, 10s, and 100s.

3. Read and write numbers to 1000 using base-ten numerals, number 
names, and expanded form.

4. Compare two three-digit numbers based on meanings of the hundreds, 
tens, and ones digits, using >, =, and < symbols to record the results of 
comparisons.

Use place value understanding and properties of operations to add 
and subtract.

5. Fluently add and subtract within 100 using strategies based on place 
value, properties of operations, and/or the relationship between 
addition and subtraction. 

6. Add up to four two-digit numbers using strategies based on place 
value and properties of operations.

7. Add and subtract within 1000, using concrete models or drawings 
and strategies based on place value, properties of operations, and/or 
the relationship between addition and subtraction; relate the strategy 
to a written method. Understand that in adding or subtracting three-
digit numbers, one adds or subtracts hundreds and hundreds, tens 
and tens, ones and ones; and sometimes it is necessary to compose or 
decompose tens or hundreds.

8. Mentally add 10 or 100 to a given number 100–900, and mentally 
subtract 10 or 100 from a given number 100–900.

9. Explain why addition and subtraction strategies work, using place value 
and the properties of operations.3 

1See Glossary, Table 1.
2See standard 1.OA.6 for a list of mental strategies.
3Explanations may be supported by drawings or objects.
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Kindergarten to Grade 1: The connection between
addition and subtraction

Grade 1: The connection between 
addition and subtraction

• Lucy has 3 apples. Julie has 5 
apples. How many more 
apples does Julie have than 
Lucy?  

• Lucy has 3 apples. Julie has 5 
apples. How many fewer 
apples does Lucy have than 
Julie? 

• If x + 2 = 5, then x = 5 - 2.
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Grade 1–2: Addition using place value and the properties
of operations

Grade 1: Addition using the any 
order, any grouping property

• Students might start by counting 
on by 10s, then by 1s. 

• (40 + 6) + (30 + 7) = (40 + 6 + 30) + 7 

• They move towards the standard 
algorithm by adding tens and ones 
separately. 

• 40 + 6 + 30 + 7 = 40 + 30 + 6 + 7. 

• 4x + 6 + 3x + 7 = 4x + 3x + 6 + 7
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Grade 3: Extending from whole numbers to fractions

The number line 3Grade3ThemeaningoffractionsInGrades1and2,studentsusefractionlanguagetodescribepartitionsofshapesintoequalshares.2.G.3In2.G.3Partitioncirclesandrectanglesintotwo,three,orfourequalshares,describethesharesusingthewordshalves,thirds,halfof,athirdof,etc.,anddescribethewholeastwohalves,threethirds,fourfourths.Recognizethatequalsharesofidenticalwholesneednothavethesameshape.Grade3theystarttodeveloptheideaofafractionmoreformally,buildingontheideaofpartitioningawholeintoequalparts.Thewholecanbeacollectionofobjects,ashapesuchasacircleorrect-angle,alinesegment,oranyfiniteentitysusceptibletosubdivisionandmeasurement.Thewholeasacollectionofobjects!Ifthewholeisacollectionof4bunnies,thenonebunnyis14ofthewholeand3bunniesis34ofthewhole.Grade3studentsstartwtihunitfractions(fractionswithnumer-ator1).Theseareformedbydividingawholeintoequalpartsandtakingonepart,e.g.,ifawholeisdividedinto4equalpartstheneachpartis14ofthewhole,and4copiesofthatpartmakethewhole.Next,studentsbuildfractionsfromunitfractions,seeingthenumer-ator3of34assayingthat34iswhatyougetbyputting3ofthe14’stogether.3.NF.1Anyfractioncanbereadthisway,andinparticular3.NF.1Understandafraction1�asthequantityformedby1partwhenawholeispartitionedinto�equalparts;understandafrac-tion��asthequantityformedby�partsofsize1�.thereisnoneedtointroducetheconceptsof“properfraction"and“improperfraction"initially;53iswhatonegetsbycombining5partstogetherwhenthewholeisdividedinto3equalparts.Twoimportantaspectsoffractionsprovideopportunitiesforthemathematicalpracticeofattendingtoprecision(MP6):•Specifyingthewhole.TheimportanceofspecifyingthewholeWithoutspecifyingthewholeitisnotreasonabletoaskwhatfractionisrepresentedbytheshadedarea.Iftheleftsquareisthewhole,itrepresentsthefraction32;iftheentirerectangleisthewhole,itrepresents34.•Explainingwhatismeantby“equalparts.”Initially,studentscanuseanintuitivenotionofcongruence(“samesizeandsameshape”)toexplainwhythepartsareequal,e.g.,whentheydivideasquareintofourequalsquaresorfourequalrectangles.Arearepresentationsof14Ineachrepresentationthesquareisthewhole.Thetwosquaresontheleftaredividedintofourpartsthathavethesamesizeandshape,andsothesamearea.Inthethreesquaresontheright,theshadedareais14ofthewholearea,eventhoughitisnoteasilyseenasonepartoutofadivisionintofourpartsofthesameshapeandsize.Studentscometounderstandamoreprecisemeaningfor“equalparts”as“partswithequalmeasurement.”Forexample,whenarulerisdividedintohalvesorquartersofaninch,theyseethateachsubdivisionhasthesamelength.Inareamodelstheyreasonabouttheareaofashadedregiontodecidewhatfractionofthewholeitrepresents(MP3).Thegoalisforstudentstoseeunitfractionsasthebasicbuildingblocksoffractions,inthesamesensethatthenumber1isthebasicbuildingblockofthewholenumbers;justaseverywholenumberisobtainedbycombiningasufficientnumberof1s,everyfractionisobtainedbycombiningasufficientnumberofunitfractions.ThenumberlineOnthenumberline,thewholeistheunitinterval,thatis,theintervalfrom0to1,measuredbylength.Iteratingthiswholetotherightmarksoffthewholenumbers,sothattheintervalsbetweenconsecutivewholenumbers,from0to1,1to2,2to3,etc.,areallofthesamelength,asshown.Studentsmightthinkofthenumberlineasaninfiniteruler.Thenumberline0123456etc.Toconstructaunitfractiononthenumberline,e.g.13,studentsdividetheunitintervalinto3intervalsofequallengthandrecognizethateachhaslength13.Theylocatethenumber13onthenumberDraft,5/29/2011,commentatcommoncoretools.wordpress.com.
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Rest stop: A note on the number line

When community college students were asked to mark
the approximate locations of ´0.7 and 13

8 on a number
line, only 21% were able to locate both correctly.

Cathy Kessel, citing What Community College Developmental
Mathematics Students Understand About Mathematics James W.
Stigler, Karen B. Givvin, and Belinda J. Thompson University of
California, Los Angeles
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Grade 4: Extending operations with whole numbers to
fractions

Using the number line to see that 5
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Grade 5: Connection between division and fractions

Why is
5
3
“ 5˜ 3?
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Grade 6: Ratios and Equivalent Ratios
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Grade 7: From Ratios to Proportional Relationships

William McCallum The University of Arizona Remedial Mathematics and the Common Core



Grade 7–8: From Proportional Relationships to Linear
Functions
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MP8: Look for and express regularity in repeated
reasoning

Moving from the table and the graph to the equation

for each 1 unit you move to the right, move up 2
5 of a unit.

when you go 2 units to the right, you go up 2 ¨ 2
5 units.

when you go 3 units to the right, you go up 3 ¨ 2
5 units.

when you go 4 units to the right, you go up 4 ¨ 2
5 units.

when you go x units to the right, you go up x ¨ 2
5 units.

starting from p0, 0q, to get to a point px, yq on the graph, go x units
to the right, so go up x ¨ 2

5 units.

therefore y “ x ¨ 2
5
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High School: Seeing structure in expressions

Which of the following could be an expression for the function
whose graph is shown below? Explain.

(a) px ` 12q2 ` 4 (b) ´px ´ 2q2 ´ 1
(c) px ` 18q2 ´ 40 (d) px ´ 10q2 ´ 15
(e) ´4px ` 2qpx ` 3q (f) px ` 4qpx ´ 6q
(g) px ´ 12qp´x ` 18q (h) p20´ xqp30´ xq

Task from Illustrative Mathematics. For solutions and discussion, see
illustrativemathematics.org/illustrations/640.
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How can we help struggling students?

Better to be behind but on the pathway rather than lost in an alien
universe.
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