Meaningful mathematics experiences:
What would your students say?

Ted Coe’ Ph'D' coeqmucrchaemlcmcs
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Daily attention to mathematical meanings

Programmatic attention to meaningful pathways




“The ants are my friends, they’re blowin’ in the wind .”
-not Bob Dylan



What does it mean to be mathematically proficient?
What does it mean to learn mathematics?

What would your students say?




Allow Me to Explain...

Mathematics learning, at a minimum, means learning:
* Ways of thinking
* Habits of thinking

e \Ways of doing




Ways of Thinking (Example)

* How many years was it from December 7, 1941, to December 7/,
20147

* How did you figure it out?




Step 1: Notice the subtraction exercise.
2014 — 1941
Step 2: Set up the problem in a template.

2014
—1941

Step 3: Work from right to left. Subtract 1 from 4.

2014
—1941
3

Step 4. Got it. Now move one column to the left. Subtract 4 from 1.
Step 5. Realize that | cannot subtract 4 from 1.
Step 6. Remember that | need to “borrow” from the next column to the left.

Step 7. Notice there is nothing to borrow. (Perhaps also consider how | wasn’t going to ever give it
back anyway.)

Step 8. Borrow from the 2 in the far left column. Make it a 1.

Step 9. Think of the “0” in the top row as a 10. Wedge a tiny 1 between the 2 and the 0. Some might
want to make it a little higher than the 0.



Step 10. Now borrow from the newly made 10. Make it a 9 by crossing out the 0 and
1 you just created during the previous step.

Step 11. Wedge a tiny 1 to the left of the original 1. | now have something that looks like this:

| A
77 Y
— 194

3

Step 12. Subtract 4 from the newly-made 11. Get 7.

Step 13. Subtract 9 from 9.
Step 14. Subtract 1 from 1.

Step 15. Declare the answer to be 73.



What do we mean by mathematical rigor?

What would your students say?




Definition

1 a(1):harsh inflexibility Jn opinion, temper, or judgment : severiTy (2) : the quality of being
unyielding|or inflexible : sTriCTNESS (3) @ severity of life : ausTerRITY
b : an act or instance of strictness, severity, or|cruelty

2 :[atremor caused by a chill] e————

3 :acondition that{makes life difficult) challenging, or uncomfortable; especially : extremity
of cold

4 :strict precision : exacTness » logical rigor

5 a obsolete : RIGIDITY, STIFFNESS
b : rigidness or torpor of organs or tissue that prevents response to stimuli

C . |RIGOR MORTIS \

https://www.merriam-webster.com/dictionary/rigor



https://www.merriam-webster.com/dictionary/rigor

MG T =0
a1z e =0

~ 1G4 T =0

iy
[ e S

et 4 229 =00
FR tasl

Bt p2e—
a4 10 -8 =00
22570

9 4122 £ 4=0

Harts
4 il =00
5ef - led2=0
[

4741240 =0
e

T R
e

827G b T =D

e

i1 00
Pogeb
o

-
Sk Fe0
T
20770

otant]

-0
St rue-sn
Py

g
SR

#oaisen
B e 2e-3-0
s=0

i s ii=0

G a2 =l
[t

FERT

sl T=0

9412zt 1=0
ks

.
Al 70
A 1229
A

_uqm a-0
-

4&5«4 0
=

0
—ar iz a0

PR 2 0
Ve Thm0 earieracn




N‘4Ih:|-0

w

]
]
=i
a7 - Ta =0

Piasis-o

FEee
-3 + 1 -8 =0
21

-v-vnl-n

-1

A isatib=0
—8=0

e

?

+20-3=0
e+ =M
2 -7=0
W12 A =0
+da =3

P
E Rt R )
A= -a

2l -Tre2=
4 1t 3=
B Qe 4 T= 0

e -
A 120k
~Tem0)
.l.n.m 0

-

—‘h‘+'h+4 0

73
-

l'olrtlhll]
wonoe v
- s Trsd=0 -2 +Trsd=0

AP L 12 -9=0 G-z 1m0
e 0

a.u.nn-n
s onm

2 5=0
iel-lieeaee 4rhn+| -0
12— e
Aiaes
-
e dre1 =0
-1+
a

D412 44
Ar=-

r’-&uﬂﬁxo
w g

S heris0
G or-2-0

Fearsli=0
-3-0

-2+ Tebd =0
b x-2-8

—da? 4 12 o
W2
2043 -2=0
]
a0
Aty e

8514 1204 4m
Ahr=3
T lem
—a? 4 im0
A Mir e T=00
-'-11-0-1-0 4100
e +T=0 4 -3e42=0
2t

P

B4 Ll b 30
B -6 4T=0 S -drslmB
At 49=0

P

] e b8l

G s br-d=d g4 12 40=0

k100 M Teep
-‘tl:om-n

Sttrims

ur‘un.w-n
#-2-3
H et
2B -T=0

e
3¢+ 105 - 8

+6r

n.'.uu-n
12+ 4=0
Be=0

4 k2r s 4=

9124 =0




The Shifts of the Common Core

@ Focus strongly where the standards focus.

@ Coherence: Think across grades and link to major
topics within grades.

@ Rigor: In major topics, pursue conceptual
understanding, procedural skill and fluency, and
application with equal intensity.

Source: Student Achievement Partners



Ohio’s High School Math Pathways

Rig ©@X': Students use mathematical language to communicate effectively and describe their work
with clarity and precision. Students demonstrate how, when and why their procedures work
and why they are appropriate. Students can answer the question, “"How do we know?"

Rigorous courses are... EZX Rigorous courses are not...

Defined by complexity, which is a measure of the
thinking, action or knowledge that is needed to complete
the task.

Characterized by difficulty, which is a measure of effort
required to complete a task.

Measured in depth of understanding. Measured by the amount of work.

Opportunities for precision in reasoning, language,

definitions and notation that are sufficient to appropriate Based on procedure alone.
age/course.
Determined by students’ processes. Measured by assigning difficult problems.

I s = o = e e

Ohio’s High School Math Pathways - Rigor



https://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Resources-for-Mathematics/Math-Pathways/Higher-Ed-Entry-Level-Math-Pathways-Course-Descrip/MathPathways-Rigor.pdf.aspx?lang=en-US

What is meaningful mathematics discourse”?

What would your students say?




NCTM
Teaching Practices

Facilitate meaningful mathematical discourse. Effective teaching of mathematics facilitates discourse
among students to build shared understanding of mathematical ideas by analyzipgand companno student
approaches and arguments.

Meaningful mathematics
discourse must center
on mathematical

meanings!

https://www.nctm.org/Conferences-and-Professional-Development/Principles-to-Actions-Toolkit/Resources/7-EffectiveMathematicsTeachingPractices/



Fractions

What is a fraction?
|s a fraction one number or two numbers?

=:= coequal See: https://www.nwea.org/resource-center/formative-conversation-starter/48315/Formative-conversation-starters-grade-3_NWEA_instructionalresource.pdf/
mathematics



Angles

What is an angle?

What attribute are we measuring when we measure angles?




Division

* What different things does division do?

* How can you make sense of 12 = 37

1
* How can you make sense of 12 =+ 3 ?

1
* How can you make sense of 12 =+ —5?




You have three broomsticks

The RED broomstick is three feet long

The YELLOW broomstick is four feet long

The GREEN broomstick is six feet long




22

The YELLOW broomstick is four feet long | |

The RED broomstick is three feet long

The GREEN broomstick is six feet long

How much longer is the GREEN broomstick than the RED broomstick?

r 7 ’r""‘gfoé




The RED broomstick is three feet long D

The YELLOW broomstick is four feet long |

The GREEN broomstick is six feet long

1. How much longer is the GREEN broomstick than the RED broomstick?

L feet

/

Times A°
LoNG—

2. How much longer is the YELLOW broomstick than the RED broomstick?

1 oot

7




3. The GREEN broomstick is

times as long as the TLLOW broomstick.
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A certain stock started at a value $74. One year later it was valued at $89.54. By what
percent did the stock’s value increase?

49.¢4 L, many QPLES
Y oF 7y nee ™
bo.c47 21
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Measurement

What do we mean when we talk about “measurement”?




s area a measure”?
...or is it something we can measure?

True or False:

* The only way to measure area is with another area




Measurement

“Technically, a measurementis a number that
indicates a comparison between the attribute of an
object being measured and the same attribute of a
given unit of measure.”

—Van de Walle (2001)

But what “comparison”?

== coequal Van de Walle, J. A., (2001). Elementary and middle school mathematics: Teaching developmentally, 4t edition.

mathematics



12 little lengths, called “inches”

versus

_the total length of this

is 12 times as
large as

the Iengm of this.

Figure 4. Measure as a number of things vs. measure as a ratio comparison.

Thompson, P. W., & Saldanha, L. (2003). Fractions and multiplicative reasoning. In J. Kilpatrick, G. Martin & D. Schifter (Eds.), Research companion to the Principles

..: Coequa and Standards for School Mathematics (pp. 95-114). Reston, VA: National Council of Teachers of Mathematics.(pdf p. 22)

mathematics



Measurement

How about this?

*Determine the attribute you want to measure
*Find something else with the same attribute. Use it as the measuring unit.

Compare the two: multiplicatively.




Adjust Radius ——e—

Pull Diamaters e

Spin the bit «

* The circumference is three and a bit times as large as the diameter.

== coequal http://tedcoe.com/math/circumference

mathematics



Adjust Arclength:

Adjust Radius:

r=1.2

Slide To Unwrap:

_I_

r Show Radius Ruler

r Show Radian Measure (0..2m) /

W

= e T & e

K2 coequal

mathematics

o

http://tedcoe.com/math/radius-unwrapper-2-0



Rise over run

* Why divide?
e Related: What’s the difference between a rate and a ratio?




Proportional Relationships

* What is a proportional relationship?

* What does it mean in general to say that one quantity is
proportional to another quantity?*

from Dick Stanley at http://blogs.


http://blogs.ams.org/matheducation/2014/11/20/proportionality-confusion/

“The confusing jumble of responses here is disturbing. At the very
least it points to a lack of a common understanding within the
school mathematics community of this very basic and important
subject.”

Quote from Dick Stanley at http://blogs.


http://blogs.ams.org/matheducation/2014/11/20/proportionality-confusion/

Proportional Relationships
Decluttered

Many common scenarios involve two or
more quantities that we can naturally
measure,

* whose measures can or do adopt a variety
of possible values,

* whose measures seem related to each ' Proportions o
r i p
other, and | Jdecluttere d_aj ationships

........ Ct; Ted C.
mmmmmmmmmm oe, Nwj -
fict Schoo) Boarqd 'ty College; Kyle pearce “ ?;'r::tm Strém,
eeeeeeeeeee
nty

e the measures “scale in tandem.”

Nweq

https://www.nwea.org/uploads/2022/01/Proportional-relationships-decluttered-at-last. NWEA_Whitepaper-1.pdf



_ _
Adjust Purple and Red Lengths

--———————

=.'= coequal http://tedcoe.com/math/geometry/similar-triangles

mathematics



* Suppose you have a bank account that grows from $60 to $103.68
over three years.

* |If the accountis growing linearly, what can you tell me? Stick to the
quantities and avoid formulas.

* |f the accountis growing exponentially, what can you tell me?



Total Change:



Pointless Points and Plotless Plots?

* Attend to meanings, even those that seem simple
* What do you mean by...?
* Never let an “it” go unchallenged

* Focus on ways of thinking




Starbucks
wé ﬁv @Starbucks - Follow
Replying to @taylorswift13
@taylorswift13 Wait, it's not?

6:17 PM - Feb 14, 2015

¥ 7K Reply (22 Copy link

Read 119 replies

“All the lonely Starbucks lovers, they'll tell you I'm insane”

-not Taylor Swift



Daily attention to mathematical meanings

Programmatic attention to meaningful pathways




College Ready?

What did it mean to be “college ready” in mathematics in 20107

What will it mean to be “college ready” in mathematics in 20307




CBMS 2015 Survey

* In fall 2015, 58% of two-year colleges
reported having implemented a
pathways sequence



http://www.ams.org/cbms/cbms-survey
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Two-year pre-college level enrollments (in thousands, not including Dual Enrollment)

(9 | |
.': coequq in mathematics programs based on Table TYE.3 in the Fall 2015 CBMS Survey.

mathematics
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=.'= coequal Based on Table TYE.4 in the Fall 2015 CBMS Survey.

mathematics




University System of Georgia
Math Pathways

All majors Majors that Science, Engineering
other than require Technology, majors and all
Who:‘ those listed to calculus at Mathematics Georgia Tech
the right some pointin  majors students
the sequence
Area A2 Quantitative College Algebra Pre-calculus Calculus
Math Reasoning OR
course>> OR Trigonometry
Mathematical
Modeling
Next Math Statistics Pre-calculus>>> Calculus More Calculus
course>> Calculus

=:= CoeqUCII : ia. (The University System of Georgia, accessed October 3, 2019)

mathematics


http://completegeorgia.org/math-pathways

University System of Georgia

Start Smart — Choose the Right MATH Pathway!

Health Information
Management®

MATH 1112 College
MATH 1001 Quantitative Reasoning Trigonometry
Math OR MATH 1101 Introduction to Mathematical | MATH A':':b‘:""g’ OR Calculus
Course Modeling 9 MATH 1113 Pre-
(OR MATH 1401 Elementary Statistics’) calculus
What Anthropology History" Business Administration? | Agricultural Science® Engineering
majors Business Administration? Intgtr:;t:;r‘\al Exercise and Health Architecture
start gqmmumcatlpn' Journalism/ Mass Science Astronomy ALL Georgia Tech
here? niminal Justice ; Exercise Science Biology students
Dental Hygiene Communication Geography (B.A.) Chemistry
Digital Media Music Health and Physical Computer Science
Educator Preparation gz:':slng T Education (P-12) Educator Preparation
Birth-to-Five CURROnN THeseny Health Information Mathematics (Middle
Early Childhood Philosophy' . Management® Grades or Secondary)
Middle Grades (except | Political So?noe Information Science Science (Middle Grades
Math and Science) Psychology' : Information Technology or Secondary)
P-12 Programs (except | Fublic Relations Logistics* Engineering Technology
Health & Physical Recreation Radiological Sciences Environmental Science
Education Reepiratory Therapy Forestry
Secondary (except Math | Social Woirk Geography (B.S.)
and Science) Sociology Geology
English Speech Mathematics
Film/Media Studies Theatre Pharmacy
Foreign Languages Visual Arts Physical Therapy
General Studies' Physics

' Students in these majors may take MATH 1001, MATH 1101, or MATH 1401
2Business Administration recommendations are institution-specific. See the chart below for Business Administration recommendations for each institution
3 Some Health Information Management programs require MATH 1111 College Algebra. Students should check institutional catalogs
4Some Loaistics proarams require MATH 1111 Colleae Alaebra. Students should check institutional catalogs

mathematics

http://completegeorgia.org/math-pathways (The University System of Georgia, accessed October 22, 2024)



http://completegeorgia.org/math-pathways

AMATYC (2014)

* The equivalent content in intermediate algebra courses is not
required to master the content for most college-level
mathematics courses that do not lead to calculus;

https://amatyc.site-ym.com/page/PositioninterAlg


https://amatyc.site-ym.com/page/PositionInterAlg

ACCUPLACER

Next-Generation Quantitative Reasoning, Algebra, and
Statistics (QAS) assesses the following knowledge and skills:

e Rational numbers

* Ratio and Proportional Relationships
* Exponents

e Algebraic Expressions

* Linear Equations

e Linear Applications and Graphs

* Probability Sets

* Descriptive Statistics

» Geometry Concepts

=:= coequal https://accuplacer.collegeboard.org/students/prepare-for-accuplacer/whats-on-tests

mathematics



“...the mathematics that most What Il,toes
enables students to be successful Oifice Manager 1% R e ally
in college courses is not high Mean

school mathematics, but middle to Be Blotechinology

school mathematics, especially COIlege
arithmetic, ratio, proportion, and B —

expressions and simple equations.” Worlkk
Ready?

H

)
&
=
=
||

EXECUTIVE SUMMARY

The Mathematics and English Literacy Required
of First Year Community College Students

https://www.ncee.org/wp-content/uploads/2013/05/NCEE_ExecutiveSummary_May2013.pdf



An oversimplified, yet illustrative picture:

S







Accelerating to where?

What would your students say?

MAA/NCTM, 2022: “A high school calculus course should not be
the singular end goal of the PK-12 mathematics curriculum at the
expense of providing a broad spectrum of mathematical
preparation.”

https://www.nctm.org/Standards-and-Positions/Position-Statements/Calculus/



Accelerating to where?

“About a fifth of those who have studied calculus in high school
earn and take advantage of advanced placement, starting in

college with Calculus Il or higher. About a third will retake
Calculus I.”

The strange role of calculus in the United States, Bressoud, 2020, p. 524



Oregon 2+1 (2021)

College and career math opportunities

Calculus Data Science Quantitative
Pathway Options Pathway Options Pathway Options
—
Optional fourth
credit options __
with flexibility
between paths
G -
Specialized
third credit
options
(+1course) |
v credit focus
Core two

credits for

all students Algebra, Function, Number

1 credit focus

S—

https://www.oregon.gov/ode/educator-resources/standards/mathematics/Documents/2plus1Model.pdf



Ohio’s High School Math Pathways

Algebra1
Math 1

Geometry
Math 2

Potential Careers
Algebra 2

Doctor/Veterinarian Financial Manager
Engineer Scientist
Farm Manager

Statistics and Probability

Human Resource Manager Political Scientist
Medical Technician Social Worker
Nurse Firefighter

Data Science and Foundations
Algebra 2

Eauival Software Quality Assurance  Public Relations Specialist
G ! Journalist Sales Representative

Marketing Research Analyst

Discrete Math / Computer Science

Computer Systems Analyst Software Developer
Computer Support Specialist Web Developer
Cybersecurity Analyst

Quantitative Reasoning

Elementary School Teacher Musical Composer
Graphic Designer Technical Writer/Editor
Lighting/Set Designer Construction Tradesperson

Districts may offer 1 or more courses listed in addition to Algebra 2.)

https://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Mathematics/Resources-for-Mathematics/Math-Pathways/Higher-Ed-Entry-Level-Math-Pathways-Course-Descrip/Algebra-2-Equivilency.pdf.aspx?lang=en-US



Chart 1: Pathways through K-12 Mathematics

Alabama Math Standards

Grade 7 ]—} Grade 8 L
7 K

7L
athematics > Grade 7 > Grade 8 =
Accelerated Accelerated

satisfy Algebra 1
with Probability
requirement

/-"_ T,
r/ possible for\\,
accelerated }-..
P palth\mlaylI i
”
Geometry with > Algebra | with Algebra Il with
Data Analysis Prn::babllny,r Statistics
v TN
Optional Lab Optional Lab
Course Course Opélzr;erlls‘l;ab

may be taken
concurrently

See p. 177 https://www.alabamaachieves.org/wp-content/uploads/2021/03/2019-Alabama-Mathematics-COS-Rev.-6-2021.pdf

/ ‘7_’\

ALSDE-APPROVED COURSES FOR
FOURTH MATHEMATICS CREDIT

Specialized
Course Options
(can be taken in

any order)

- -
Applications of
Finite
Mathematics

d\ [
P Mathematical
Modeling
- '-.)
Precalculus
~
N N
[ ~a
AP
| Calculus

Y \ 4

Extended Content

Science

AP
Statistics

[ AP Computer J

Other ALSDE-approved
courses, including dual
enrollment



https://www.alabamaachieves.org/wp-content/uploads/2021/03/2019-Alabama-Mathematics-COS-Rev.-6-2021.pdf

Alabama

Seep. 178

Algebra Il with
Statistics

s ) e POST-SECONDARY
ALSDE-APPROVED COURSES FOR - EMPLOYMENT
FOURTH MATHEMATICS CREDIT - - -
(See next page for other options.) _. = e - S [ Certifications ]
# -
o _- EXAMPLE
o Spectalized L o _F O s EXAMPLE POST-SECONDARY
res Options P AREAS OF STUDY
(can be taken in # (See Note 3) (See Note 4)
any order) 7/ P - ~
/7 Technical £ — Career-Technical
/ S| Mathematics Education
/ W -

Applications of L+ =

Finite oo o 2

Mathematics

.» Modeling -

—
P
Precalculus L
-
—
A‘\ \\‘5"§~
l \ \\ ~§~~
a \\
\ i
| N i
e AP -_/_\
I Calculus = N:’z -
—~ e
N -

v

Extended Content

including dual enroliment

[ Other ASLDE-approved courses, ]

LEGEND:

Preferred Pathway

‘ —
-
s -

~
\ 4
- Mathematics
for Elementary =+
Education
A

......
......
......

Course of Study

NOTES:

S e 1

v N
=>|  Business
Calculus B
P
- * ’
- Calculus |
-

English - History - Philosophy
Psychology - Political Science - Art
Music - Foreign Languages
Sociology - Journalism - Theater
Secondary Education (non-STEM)

Elementary Education
Early Childhood Education

-

Architecture - Interior Design
Apparel Design - Exercise Science
Human Development

Agriscience - Nursing - Forestry
Animal Science - Fisheries - Nutrition

|

Business Administration - Accounting
Finance - Information Systems
Marketing - Supply Chain Mgmt,

Science Education

)

N>

>

Biology - Economics - Food Science
Medical Tech - Marine Biology
Wildlife Ecology - Pre-Optometry
Pre-Med - Pre-Physician’s Assistant
Pre-Physical Therapy - Pre-Pharmacy

Criminal Justice - Cybersecurity

‘

Engineering (Aerospace, Civil,
Computer, Electrical, Mechanical,
Materials, Industrial, Software)
Mathematics - Mathematics Education
Physics - Geology - Chemistry

vk

(

Computer Science

1. Completion of any one specialized course should provide acceptable
preparation for the courses in the orange bracket.

Possible Pathway [ Other Approved Course J

Supplemental Pathway (additional
mathematics coursework required)

2. Substitution may be possible, depending on institutional policies.
3. Course offerings and policies for course placement may vary.
4. Program requirements may vary by institution and area of specialization.



https://www.alabamaachieves.org/wp-content/uploads/2021/03/2019-Alabama-Mathematics-COS-Rev.-6-2021.pdf

Washington State: -
SUSREAcatEn Modern Algebra |l e

Data Science

T e Algebraic Mathematical Quantitative
Functions Modeling Reasoning

Advanced
Relevant, adaptable content Algebra
Utilizes equitable teaching practices
* Meets university expectations for readiness and
admission

e Supports Washington high school students on a
variety of graduation pathways

https://ospi.k12.wa.us/student-success/resources-subject-area/mathematics/educator-resources/modern-algebra-2



IDAHO MATH TRANSITIONS E:

TN REQUIRE

REQUIRE CALCUILUE
Er.ﬂl'l-"lﬁghlﬁmcs
he [daho Math Transitions project supports [daho high schools offering math
T coursas aligned with college and career interests, with the goal of advancing

opportunities in mathematics for students. High school juniors and seniors may ﬂ%%ﬁ
take math courses based on their chosen career pathway and miaximize dual-credit (BURDMAN, 2015)
- general education math courses offered by ldaho's public colleges and universities.

DC/AP -
CALCULUS —
bC DC .
DC/AP
TECHNICAL _ ENGINEERING '
MATH ﬁmﬁgﬂcs cmgﬂgn
Sl DC/AP
PRE CALCULUS.
DC MATH IN '
MODERN SOCIETY DC STATISTICAL
- REASONING DC COLLEGE
= MATH 153 ALGEBRA
MATH 143

M_._:W-E:'E
'ﬂ:lanﬁ as:ﬂfE

%=
Board of Education

DO
9 STANDARDS FOR ALL STUDENTS 10 :

COMTEMT INMCLUDES ALGEBRA, GEOMETRY, STATISTICS
FOUMDATIOMAL COURSES

https://www.sde.idaho.gov/academic/math/



Percentage of Community College Students in High School in 2022-23

Dual enroliment as a percent of
commuity college headcount

6% 57%

Get the data * Created with Datawrapper ) o )
https://ccrc.tc.columbia.edu/easyblog/how-many-students-are-taking-dual-enrollment-courses-in-high-school-new-national-state-and-college-level-data.html



https://ccrc.tc.columbia.edu/easyblog/how-many-students-are-taking-dual-enrollment-courses-in-high-school-new-national-state-and-college-level-data.html

Maryland (March 2025)

All schools must shift from the current Algebra | - Geometry — Algebra |l (AGA)
secondary mathematics course progression to an Integrated Algebra course
progression that launches students into their chosen mathematics pathway.

Beginning in SY 2027-2028, all courses beyond Integrated Algebra 1 and 2 must be aligned to
secondary math pathway standards. Schools and districts must provide access to a variety of
secondary mathematics pathways that align with different career and academic interests.

* From the March 2025 PreK-12 Mathematics Policy

=:= CoeqUCII https://marylandpublicschools.org/stateboard/Documents/2025/0325/Pre-K-12-Comprehensive-Mathematics-Policy-A.pdf

mathematics



Opportunities?

What would you say?




Connecticut EQUITABLE Essential Conditions
MATHEMATICS
EDUCATION

E q u Ity To achieve the goal of equitable mathematics

. . ducation, we recognize that a foundation of
Modernize Align and education, e recog _
State m e nt SI-III;I;::'ilt!:::th Ve T e essential conditions must be established.
Programming Systems
2 2 - Ensurethatall = Modernize . Align 1. Focus on Strengths -
students see content for 21st assessment . . . .
themselves as century with Eliminate Deficit
capable math demands instructional .
learners goals and Perspectives of Students
* Enhance pedagogy
* Create relevance for
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Depth over Breadth

“...an important role of science education

IS not to teach “all the facts” but rather to ;
A FRAMEWORK FOR

prepare students with sufficient core K12 SCIENCE
knowledge so that they can later acquire ~ EPUCATION

s, Crosscutting Concepts, and Core |deas

additional information on their own.”

National Research Council A framework for K-12 science education: Practices, crosscutting concepts, and core ideas. 2012. p.31.



What can we do?

* Ask about meanings, even those that seem simple
* Attend to ways of thinking

* Design meaningful pathways
* Make sure all math courses go somewhere
* Healthy messaging around acceleration




What would your students say?

* Math is a collection of disconnected facts and algorithms
 Math is coherent and founded on relationships of ideas

Math is to be memorized as given
* Math is about constructing knowledge

Math is idiosyncratic and situation specific
* Math is logical and systematic

Math is about quick answer-getting
 Math is about authentic problem solving

My effort has no impact on my ability to learn math: | am not a math person.
* My achievement depends on my persistence

Adapted from the taxonomy of the “Views About Mathematics Survey.” For more information see: Carlson, M. P. (1999). The mathe matical behavior of six

successful mathematics graduate students: Influences leading to mathematical success. Educational Studies in Mathematics, 40(3), 237-258.



Thank you!

* ted@coequalmath.com
* tedcoe.com (classroom ready stuff)

* coequalmath.com

[=]

tinyurl.com/ctmath25

https://www.tedcoe.com/math/ct2025/
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