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Success in mathematics opens opportunities for students. A
wealth of research literature exists on how mathematics
instructors can facilitate rich, meaningful learning experiences
and on what instructors can do to improve teaching and learning
at the undergraduate level: Effective teaching and deep
learning require student engagement with content both
inside and outside the classroom. This Instructional Practices
Guide aims to share effective, evidence-based practices
instructors can use to facilitate meaningful learning for students of
mathematics. Professional associations in the mathematical
sciences along with state and national funding agencies are
supporting efforts to radically transform the undergraduate
education experience; it is truly an exciting time to be a mathematics instructor!




OFostering Student Engagement

OBuilding a Classroom Community

O Collaborative Learning Strategies
OPaired Board Work! (definitely NOT bored work)

OSelecting Appropriate Mathematical Tasks



Q: Who is doing the thinking In the classroom?

You?
or
Students?



Q: As teachers, do we “cover the material”?

Q: Or do we help students “uncover the
material”?



SEMINAL: Student Engagement in Mathematics through an Institutional Network for Active Learning
(collaborative project between San Diego State, University of Colorado-Boulder, and University of
Nebraska-Lincoln)

Teaching methods and classroom norms that promote:

1.
2.
.
4,

Students’ deep engagement in mathematical thinking
Student-to-student interaction
Instructors’ interest in and use of student thinking

Instructors’ attention to equitable and inclusive practices






Who Is doing the thinking?




O Active engagement

Oldea that learning occurs when students
construct their own knowledge through social
iInteractions.

O Cognitive engagement

Oldea that learning occurs when students are
cognitively engaged in the mathematics.
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MATH

M1. Make sense of problems
and persevere in solving them
M2. Reason abstractly and
quantitatively

Mé. Attend to precision

M?7. Look for and make use
of structure

M8. Look for and express
regularity in repeated
reasoning

E6. Use technology
and digital media
strategically and
capably

M5. Use appropriate
tools strategically

SCIENCE

S2. Develop and use models
M4. Model with mathematics
S5. Use mathematics and
computational thinking

E2. Build a strong base of
knowledge through content-rich
texts

ES. Read, write, and speak
grounded in evidence

M3 and E4. Construct viable
arguments and critique
reasoning of others

S7. Engage in argument from
evidence

S1. Ask questions and

define problems

S$3. Plan and carry out
investigations

S4. Analyze and interpret data
Sé6. Construct explanations and
design solutions

S8. Obtain,
evaluate, and
communicate
information
E3. Obtain,
synthesize, and
report findings
clearly and
effectively in
response to task
and purpose

E1l. Demonstrate independence in reading complex texts
and in writing and speaking about them
E7. Come to understand other perspectives and cultures

through reading, listening, and collaborations

Source: Stage, E., Asturias, H., Cheuk, T., Daro, P., Hampton, S. (2013). Opportunities and Challenges in Next Generation Standards. Education Form, 340, 276-277.
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0 Sketch a graph of the 2 ‘! B
skateboarder’s o | AT
horizontal distance
from his starting place
(the left edge of the
half-pipe) as a
function of time since
the video began.
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The Skateboarder Problem
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Maximum Rectangle Task: A rectangle is to be inscribed within a right triangle with a base of
3 and a height of 4. What is the largest rectangle that can be created?




O Makes student thinking public - written and
verbal!

O Formative assessment of students’ thinking
and learning.

O Provides opportunities for students to
develop precision of notation and language.



for Implementing Paired Board \Work

OBuild classroom community...on Day 1
ONeed whiteboard space or poster paper...and markers!
Olnvest in a good pair of tennis shoes!
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Advice for Implementing Paired Board \Work

OPaired board work is about making students’ thinking
public - and for you, as the instructor, to use this
thinking to guide instruction.

OBe prepared to be surprised, shocked, wowed, &
amazed at what students CAN do!




Q: Who is doing the thinking In the classroom?

You?
or
Students?
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