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The purposes of high school mathematics have to do 

with empowerment. High school mathematics 

empowers students to—

• expand professional opportunity;

• understand and critique the world; and

• experience wonder, joy, and beauty.

https://www.nctm.org/100timeline/
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“Verbal problems in algebra are usually regarded 

by the pupil as the most difficult part of the course…

…the ideas involved are sometimes remote from 

the pupil’s experience and therefore are of little 

interest.” 
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1923 Modern Algebra Textbook 

Based on Modern Psychology:
• Topics introduced by practical, concrete problem…to 

arouse interest

• Challenge to the pupil: Tell how to solve the problem or 

explain how to get started.

• Discovery by the pupil 

• Provisions for individual difference…depending on level 

of independence

• Tried, tested, reviewed, revised, repeatedly
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Modern Algebra, 1923

Schorling and Clark

In Surrey, British Columbia, there is a flagpole that 

is 282 feet tall. It is casting a shadow that is 115 feet 

long. Justin Beiber sees it and slams on his breaks 

because it is so big. He gets out of the car, how long 

is Beiber’s shadow? 
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https://www.nctm.org/Classroom-

Resources/Illuminations/Interactives/Algebra-Tiles/

So long as people continue to think 

about young people, so  long will 

improved ways be found for doing both 

new and old things.
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NCTM “will at all times keep the values and interests of 

mathematics before the educational world. Instead of continual 

criticism at educational meetings, we intend to present 

constructive programs by friends of mathematics. We prefer that 

curriculum studies and reforms and adjustments come from the 

teachers of mathematics rather than from educational 

reformers.” 

Charles M. Austin, 1920, First NCTM President

The National Council of Teachers of Mathematics advocates for 

high-quality mathematics teaching and learning for each and 

every student.

NCTM’s Mission Statement, 2020
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“In mathematics classrooms, mathematical identity is mediated 

by how students engage with mathematics. Consequently, 

mathematics teaching involves not only helping students learn 

concepts and develop skills and understanding but also 

empowering students to see themselves as capable of 

participating in and being doers of mathematics.” Catalyzing 

Change

Lynde, 

Mathematics Teacher

1920
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Mathematics 

Teacher, 1930

1. Connections to algebra

2. Rules of Algebra 

3. Solving Linear Equations

4. Graphing Linear Equations

5. Writing Linear Equations

6. Solving and Graphing

Linear Inequalities

7.    Systems of Equations

8.    Powers and Exponents

9.    Quadratic Equations

10.  Polynomials and Factoring

11. Using Proportions and

Rational Equaions

12.  Functions

13. Radicals

Algebra 1 text

from 2000s

1930

9



10



What are the purposes of assessment?

Use the chat box
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What are the purposes of assessment?

• Looking at errors in students work.

• Explaining mistakes to the class.

• The teacher learns from the student work.

• To diagnose student learning        Mathematics Teacher, March 1930

Assessment is an integral part of instruction, provides evidence of 

proficiency with important mathematics content and practices, includes 

a variety of strategies and data sources, and informs feedback to 

students, instructional decisions, and program improvement.

Too much weight is placed on results from assessments—particularly 

large-scale, high-stakes assessments—that emphasize skills and fact 

recall and fail to give sufficient attention to problem solving and 

reasoning.              Principles to Action, NCTM, 2014 12



Elicit and use evidence of student thinking. Effective 

teaching of mathematics uses evidence of student thinking 

to assess progress toward mathematical understanding 

and to adjust instruction continually in ways that support 

and extend learning. 2014, NCTM, Principles to Actions

Right        Wrong
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1940
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Today when the question of the value of mathematics is 

raised so often by pupils parents, and administrators, the 

teacher needs to have a ready answer. 

Mathematics Teacher, April 1940
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• In the past, much dependence was placed on mere drill. Recent 

psychological investigations suggest that all techniques should be 

based on insight.

• No new topics without providing the background knowledge or 

prerequisite skills required. 

-- 1940 Joint Report

• Build procedural fluency from conceptual understanding. Effective 

teaching of mathematics builds fluency with procedures on a 

foundation of conceptual understanding so that students, over time, 

become skillful in using procedures flexibly as they solve contextual 

and mathematical problems.

• Productive Beliefs: The role of the student is to be actively involved 

in making sense of mathematics tasks by using varied strategies and 

representations, justifying solutions, making connections to prior 

knowledge or familiar contexts and experiences, and considering the 

reasoning of others.                -- 2014, NCTM, Principles to Action 17



Using Appropriate Tools
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1940 - Almost half of students will 

not take make beyond 8th grade
• What is the plan for the “other half” ? No one best pattern of 

instruction. 

• It is possible to find a particular method and content for teaching 

mathematics as the best for all students at all times.

• Mathematics teachers are too hesitant to advertise themselves as 

teacher of democracy, and as promoters of social welfare, or even 

as promulgators of one of the social sciences. Mathematics 

Teacher, 1940

• When high school mathematics is approached as a tool to give students a 
better understanding of their roles as members of our democratic society, 
students are more likely to actively engage in their communities and to 
appreciate their potential power to challenge injustices and contribute to 
societal improvement (Gutstein and Peterson

• 2013). From Catalyzing Change in High School Mathematcs, 2018
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2020 – Robert Berry, NCTM, Past-

President
• Our love for mathematics, for students, and for 

communities is a common thread that binds teachers of 

mathematics together. It explains the willingness of 

teachers to engage in activities supportive of building 

community; to engage in professional networks, observing 

and providing feedback to one another, deepening 

knowledge of mathematics content and pedagogy, and 

taking time to learn about our students and their 

communities; and to engage in critical conversations on 

issues impacting mathematics teaching and learning. 
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What year was your first year of 
teaching? 

If you remember, what were you 
teaching?

What is a tool or resource you 
used then that you no longer use?  
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Mathematics Teacher, April 1950
• Inclusion of larger and larger numbers of children in 

public education has a profound effect upon the thinking 

of those responsible for that education.

• What would this experience in school do for all these 

children?

• How would the state and nation benefit, in order to justify 

the cost…

• Without steady progress in evaluation [standardized 

tests], as well as in curriculum reform, adverse criticism 

of mathematics instruction, by colleges and the general 

public, will continue.
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“Mathematics teachers should judiciously adopt technology 

that supports effective instruction but not simply for the

sake of using more technology in the classroom.”

Principles to Actions, NCTM, 2014
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Where do you go to discuss teaching 

mathematics?
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Discussions

• https://mathcircles.org/find-a-math-circle/

• www.mtbos.org (Twitter)

• https://my.nctm.org/browse/allrecentposts

• Conferences (Local, State, Regional, 

National)

• Reddit
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https://student.desmos.com/join/

8pb2a5

Take 3 or 4 minutes to work 

through a slide or 2 or 3…
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1960 – Algebra or

General Mathematics?

• An appreciation of mathematics is a cultural necessity 

and a command of its techniques is a practical 

occupational need

• One phenomenon associated with society is the sharply 

dwindling market for unskilled labor and the 

consequently enhanced value of scientific and technical 

education.

• High-speed computers 

• 1955 was “Teaching Arithmetic With Calculators” in 

Elementary School

• March toward almost every American completing high 

school 

• Students with every type of motivation of lack of it
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Plato on the ILLIAC
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1930s Flashback! From 1960.
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Algebra 1 in the 8th grade. 1960

• 1960 Recommendation: Combine 7&*8th

grade mathematics and take Algebra 1 in 

the 8th grade

• In 1990, only 16% enrolled in an algebra 

course, compared to 20% in pre-algebra 

and 61% in 8th grade math

• By 2011, nearly half (47%) of all eighth 

graders took algebra or a more advanced 

course. Only 48% were in a basic math 

course, down from 81% in 1990. 36



Catalyzing Change, 2018

High school mathematics should discontinue 

the practice of tracking teachers as well as 

the practice of tracking students into 

qualitatively different or dead-end course 

pathways.
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Teaching that:

• Anticipates student inquiry

• Opportunities for student 

conjecture and exploration

• Students learning from 

discussion

2014, NCTM, Principles to Actions,

Effective Mathematical Teaching Practices

Pose Purposeful Questions

Facilitate Meaningful Mathematical Discourse

April 1970
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May, 1969, Mathematics Teacher
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y =mx + b

40



Mustang 350 GT:

Acceleration From a Standing Start.

What questions could we ask students?

Use the chat box.
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1969-1970

$142,000

1972 – TI 

Handhelds
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1980

• Teachers and Sex Bias In Mathematics
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• Low Achievers and High Achievers

January, 1983, Mathematics Teacher

45



1986 

Benjamin

Banneker 

Association
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1990

Are Teachers Prepared to 

Implement the Standards?

Iris M. Carl is elected NCTM’s first 
African American president. During 
her tenure as President (1990–1992), 
Carl helps catapult NCTM into the 
forefront of the public debate on 
establishing and adopting national 
academic standards.
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What rule can we use to transform 

the big fish in figure b to the 

small fish in figure b?

What rule can we use to 

transform small fish in figure a

to the small fish in figure b?
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2000
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2010

Common Core State Standards
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Common Core State Standards
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x + 7 = 3

y = 6x – 4

Principles to Actions, NCTM, 2014
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Which One Doesn’t Belong?
http://wodb.ca/
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2019

59



April, 2020, 

Noticing Before Responding
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Moving Forward, advocate for—

•providing and protecting access to rigorous 

and engaging instruction, quality learning 

experiences and instructional time, and 

supporting resources for each and every 

student;

•building and sustaining a positive identity 

and disposition toward mathematics for all 

teachers and students;

•ensuring that we are increasing, not 

decreasing, opportunities for each and every 

student; and

•communicating with, engaging with, and 

supporting our families and community.

https://www.nctm.org/uploadedFiles/Research_and_Advocacy/NCTM

_NCSM_Moving_Forward.pdf
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2020 – Robert Berry, NCTM, Past-

President
• Our love for mathematics, for students, and for 

communities is a common thread that binds teachers of 

mathematics together. It explains the willingness of 

teachers to engage in activities supportive of building 

community; to engage in professional networks, observing 

and providing feedback to one another, deepening 

knowledge of mathematics content and pedagogy, and 

taking time to learn about our students and their 

communities; and to engage in critical conversations on 

issues impacting mathematics teaching and learning. 
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• Thank you for attending

• Thank you Cindy Bryant and the members of the 

Centennial Annual Conference Committee

• Thank you to the people at NCTM who made 

tonight possible.

• Good luck meeting the unique challenges this 

school year will bring to our teaching this year. 

Let’s do the best we can to move our students 

forward. Remember, our emotional and mental 

health as a teacher is invaluable to our 

instruction. It is also in limited supply. 
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Questions

bsinwell@anderson4.org

• Thank you for attending

• Thank you Cindy Bryant and the members 

of the Centennial Annual Conference 

Committee

• Thank you to the people at NCTM who 

made tonight possible.
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