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History of Reasoning and Sense 
Making in NCTM’s Principal 

Position Documents 
2000 - Principles and Standards for School 

Mathematics!

– Updated the 1989 standards, and 
incorporated the messages in"
• Professional Standards for Teaching 

Mathematics (1991) "
• Assessment Standards for School 

Mathematics (1995)!
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NCTM’s Recent Position Documents 

2006 - Curriculum Focal Points for Prekindergarten 
through Grade 8 Mathematics: A Quest for 
Coherence!

– Outlined the most important mathematical 
topics for each grade level; based on 
Principles and Standards; importance of 
reasoning and conceptual understanding 
emphasized 

But what about high school mathematics?!
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Putting Reasoning  
and Sense Making  

at the Center(

Focus 
in High School 
Mathematics"
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Focus on Reasoning 

"Reasoning"
“The process of drawing conclusions on the 

basis of evidence or stated 
assumptions.” (FHSM)"

– Justification!
– Generalization!
– Building towards proof!
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Focus on Sense Making 

"Sense making:"
 “Developing understanding of a situation, 

context, or concept by connecting it with 
existing knowledge.” (FHSM)"
– Communicating your thinking!
– Listening to the thinking of others!
– Connecting the mathematics and the context!
– Connecting across mathematical ideas!
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Focus in High School Mathematics: 
Reasoning and Sense Making 

•   Topic Books 

– Statistics  
and Probability 

– Algebra     

– Geometry 

– Equity    
– Technology (2011) 
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?E3$P/7?$@K39Q$$

•  &1-@-.3$?1$S1?$+1P-$/-J$/++7@1-/0$
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•  =1/0N$F1$L.70+$?E79$?1$L341K3$/$H'($81*?/0$

F/9C$O*7@-D$F/9C$W1*43$

•  =1/0N$F1$4*3/?3$/$07L*/*J$12$?/9C9$?E/?$?3/4E3*9$
41.0+$.93$7-$?E37*$40/99*11K9$
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– B3b3*$E7DE07DE?$41--34@1-9$P7?E$H'($

•  ,-$/++7@1-/0$93?$79$L37-D$4*3/?3+Q$



!"#!"##$

%&'($!)*+$,--./0$&1-23*3-435$6-+7/-/810795$
6%$::::$,8*70$;<##$ ;<$

t7+31$F/9C$W1*43$

•  =1/0N$F1$4*3/?3$I7+31$3R/K8039$12$H'($7-$?E3$
E7DE$94E110$K/?E3K/@49$40/99*11K$

•  t7+31$/441K8/-73+$LJ$9?.+3-?$P1*C$P7?E$07DE?$
94*7L3$83-9$79$L37-D$/993KL03+$

•  >73439$12$?E3$T*9?$8*1?1?J83$E/I3$L33-$
+3I30183+$/-+$P700$L3$8.003+$?1D3?E3*$7-?1$/$
T-79E3+$3R/K803$?E79$J3/*$

6?G9$-1?$J1.*$?J874/0$%&F($41-23*3-43n$
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OE/?5$OE3-5$OE3*3j$

•  ;QY$+/J$7-?3*/4@I3$7-9@?.?3$
•  M*0/-+15$Ws$$$].0J$;k:)<5$;<##$
•  '39971-$?J839$
–  u3J-1?395$P1*C9E1895$?/9C$D*1.895$$
$$$+794.9971-$D*1.89$

•  '?*/-+9N$L3D7--7-D$/0D3L*/5$D31K3?*J5$$
7-?3*K3+7/?3$/0D3L*/5$8*1L$U$9?/?9$

'39971-$FJ839$
•  9%:+#)%'(%&&5#+&$f$O300$C-1P-$K/?E3K/@49$03/+3*9$P700$/++*399$
4*7@4/0$?18749$*30/?3+$?1$/-+$9.881*@-D$*3/91-7-D$/-+$93-93$
K/C7-DQ$$$

•  ;#"<&.#6&$f$>*/4@@1-3*9$3-D/D3$8/*@478/-?9$7-$E/-+9:1-$
/4@I7@39$?E/?$8*1K1?3$*3/91-7-D$/-+$93-93$K/C7-DQ$$$

•  =*&<'>"#?6&$f$>/*@478/-?9$*3D79?3*$21*$/$9?*/-+$dL3D7--7-D$/0D3L*/5$
7-?3*K3+7/?3$/0D3L*/5$D31K3?*J5$8*1L/L707?J$/-+$9?/@9@49g$/-+$
3R83*73-43$P1*C7-D$?E*1.DE$/$?/9C$/9$/$-3P$03/*-3*Q$6-$?E3$?E7*+$
F/9C$=*1.8$'39971-$8/*@478/-?9$P700$+3I3018$1*$K1+72J$/$?/9C$.97-D$
/$?3K80/?3$8*1I7+3+Q$

•  @5&$?&&5#+'>"#?6&':$W/4707?/?3+$+794.9971-$/K1-D$9K/00$D*1.89$12$
*103:/07C3$1*$7-?3*39?:/07C3$831803Q$$o794.9971-$P700$E308$D.7+3$
8/*@478/-?9$7-$?E3$+3I3018K3-?$12$?E37*$/4@1-$80/- 
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M.?41K39$

•  .-+3*9?/-+$?E/?$*3/91-7-D$/-+$93-93$K/C7-D$/*3$7-?3D*/0$?1$?E3$
?3/4E7-D$12$?E3$3#''#,(3#"&()8/8&()8/,1/"10$2#"(</8;&'/650C$
9?/?3$9?/-+/*+95$/-+$8*1I7-47/0$D.7+307-39Q$

•  03/*-$9?*/?3D739$21*$4*3/@-D$/-+$K/7-?/7-7-D$/$E7DE$94E110$
40/99*11K$7-2.93+$P7?E$*3/91-7-D$/-+$93-93$K/C7-DQ$$$

•  03/*-$E1P$?1$.935$93034?$/-+$+3I3018$K/?E3K/@4/0$?/9C9$?1$*3I3/0$
9?.+3-?$?E7-C7-D$/-+$3-D/D3$9?.+3-?9$7-$*3/91-7-D$/-+$93-93$
K/C7-DQ$

•  4*3/?3$/-$/4@1-$80/-$21*$?E37*$94E110$1*$8*/4@43$7-21*K3+$LJ$
7-9@?.?3$3R83*73-439Q$

s14/@1-5$s14/@1-5$s14/@1-$

H3-/799/-43$M*0/-+1$/?$'3/$O1*0+$
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OE1j$

•  &0/99*11K$?3/4E3*9$
•  '.83*I791*95$s3/+3*95$,+K7-79?*/?1*9$

•  (/?E3K/@49$F3/4E3*9$Z+.4/?1*9$

•  >o$8*1I7+3*9$
•  >*3:93*I743$?3/4E3*9$

ABC7$

NCTM’s new Reasoning and Sense 
Making Initiative--Summary 

•  Special Conference this summer! --An 
Interactive Institute with a Focus on RSM for 
Secondary Teachers"

•  Creation of Video Clips and supporting materials
—examples of secondary students engaged in 
RSM in classrooms"

•  Development and Posting of examples of RSM 
tasks on the NCTM website—there are five up 
there now, more on the way!"
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Reasoning and Sense Making has long 
been a goal of instruction for NCTM  

"Reasoning and sense making is an 
evolution of NCTMʼs longstanding position 
that problem solving should be the 
emphasis of mathematics teaching and 
learning."

“The processes of mathematics— 
Problem Solving, Reasoning and Proof, 
Connections, Communication, and 
Representation—are all manifestations 
of the act of making sense and of 
reasoning …” "

National Council of Teachers of Mathematics 
(2009). Focus in High School Mathematics: 
Reasoning and Sense Making. Reston, VA, 
p.5"
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Reasoning and Sense Making 

$`,$214.9$1-$"%*&#+5+D'*+,'&%+&%'3*<5+D5$
PE3-$+3I30183+$7-$?E3$41-?3R?$12$7K81*?/-?$
41-?3-?5$P700$3-9.*3$?E/?$9?.+3-?9$4/-$
/44.*/?30J$4/**J$1.?$K/?E3K/@4/0$8*143+.*395$
.-+3*9?/-+$PEJ$?E193$8*143+.*39$P1*C5$/-+$
C-1P$E1P$?E3J$K7DE?$L3$.93+$/-+$?E37*$
*39.0?9$7-?3*8*3?3+Qc$
$ $ $ $::::D1/09$12$H3/91-7-D$/-+$'3-93$(/C7-D$

o794.9971-$\.39@1-9$

•  OE/?$7K8/4?$K7DE?$?E3$X7DE$'4E110$H'($
8*1S34?$E/I3$1-$J1.*$P1*C$/9$/$?3/4E3*$
03/+3*j$

•  OE/?$^.39@1-9$1*$9.DD39@1-9$+1$J1.$E/I3j$
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Focus on Reasoning and Sense Making 

“Reasoning and sense making is a 
way to approach instruction no 
matter what content you are 
teaching.” (FHSM)!

THANK YOU FOR COMING 

 Now, go forth, and REASON!  



HORSESHOES IN FLIGHT
Example 5 from Focus in High School Mathematics: Reasoning and Sense Making, NCTM

Purpose Students analyze the structure of algebraic expressions and a graph to determine what information 

Focus on 
Reasoning and 
Sense Making

FHSM Reasoning Habits

PSSM Process Standards

Reasoning and proof—recognize reasoning and 
proof as fundamental aspects of mathematics
Connections—recognize and apply mathematics 
in contexts outside of mathematics
Representation—select, apply, and translate 

problems

CCSS Mathematical Practices

Focus on 
Mathematical 
Content

FHSM Key Elements

Reasoning with algebraic symbols—meaningful 

tions

CCSS Content Standards

Materials and 
Technology



 In the Classroom

Task: 
 

(See the attached activity sheet.)

 Use in the Classroom

-

A class discussion of possible responses might follow, encompassing the 

-

-

-

Asking these types of questions may assist students in real-
izing that they need to analyze the problem by looking at 
the structure and various parts of the algebraic expressions.

Question 1 requires students to choose an appropriate 
representation and justify their choice.

In responding to question 2, students move back and forth 
between the parts of the mathematical models and the 
real-world context as they analyze expressions, draw math-
ematical conclusions, and interpret the results in context. 

Re!ecting on the solutions can suggest or strengthen stu-
dents’ belief in the potential of a mathematical reasoning 
strategy that employs multiple mathematical representa-
tions in other situations.

 Focus on Student Thinking

t -

height at t 

-

t 

y

-
x

t 

-



 Assessment

-

x

x

 Source

Focus in High School Mathematics: Reasoning and Sense Making  



HORSESHOES IN FLIGHT
Student Activity Sheet

As shown in the graph, the height of a thrown horseshoe depends on the time that has elapsed 
since its release. (Note that this graph of the horseshoe’s height is parabolic, but that it is not the 
same as the graph of the horseshoe’s ! ight path.) 

The height of the horseshoe (measured in feet) as a 
function of time (measured in seconds and represented 
by the variable t) from the instant of release is

 

1 3/16 + 18t – 16t2.

The expressions (a)–(d) below are equivalent: 

(a) 1 3/16 + 18t – 16t2  

(b) –16(t – 9/16 )(t + 1/16 ) 

(c) 1/16 (19 – 16t)(16t + 1) 

(d) –16(t – 9/16 )2 + 100/16

1. Which expression is the most useful for " nding the maximum height of the horseshoe, and 
why is it the most useful expression?

2. What information can you conclude about the horseshoe’s ! ight from other equivalent 
expressions? Explain your answers.

H
ei

gh
t 

(f
t.

)

Time


