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Essential Question(s)

What is the relationship between students’ mathematical knowledge and their perception of
mathematics?

How can this perception be used to develop a growth mindset?

Summary
This activity focuses on eliminating the emotional fear of mathematics by allowing students to evaluate
where they are on the math spectrum and identify their goals moving forward. This is a great activity to do
not only in the first days of school but also to revisit multiple times a year. The Extend phase can serve as a
repeat reflection tool to help students see their mathematical and emotional progress throughout the
school year. By allowing students to understand their emotional relationship with mathematics, set goals,
and identify barriers, this learning experience fosters a growth mindset moving forward.

Learning Goals
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Attachments

Activity Slides—Walking Along the Math Spectrum.pptx

Exit Ticket—Walking Along the Math Spectrum - Spanish.docx

Exit Ticket—Walking Along the Math Spectrum - Spanish.pdf

Exit Ticket—Walking Along the Math Spectrum.docx

Exit Ticket—Walking Along the Math Spectrum.pdf

Math Concepts—Walking Along the Math Spectrum - Spanish.docx

Math Concepts—Walking Along the Math Spectrum - Spanish.pdf

Math Concepts—Walking Along the Math Spectrum.docx

Math Concepts—Walking Along the Math Spectrum.pdf

Math Goals—Walking Along the Math Spectrum - Spanish.docx

Math Goals—Walking Along the Math Spectrum - Spanish.pdf

Math Goals—Walking Along the Math Spectrum.docx

Math Goals—Walking Along the Math Spectrum.pdf

Note Catcher—Walking Along the Math Spectrum - Spanish.docx

Note Catcher—Walking Along the Math Spectrum - Spanish.pdf

Note Catcher—Walking Along the Math Spectrum.docx

Note Catcher—Walking Along the Math Spectrum.pdf

Materials

Activity Slides (attached)

Note Catcher handout (attached; one per student; print one-sided)

Math Concepts handout (attached; one per student; print one-sided)

Math Goals handout (attached; one per student; print two-sided)

Exit Ticket handout (attached; optional)

Spectrum Line Materials: tape and string or whiteboard (see Preparation section for options)

Sticky notes (one per student)

Student devices with internet access
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10 minutes

Engage
Introduce the activity using the attached Activity Slides. Share the essential questions on slide 3 and the
learning objectives on slide 4. Review each of these with your class to the extent you feel necessary.

Distribute a copy of the attached Note Catcher handout to each student and then show the With Math I Can
video found on slide 5.

Embedded video

https://youtube.com/watch?v=sLPFaOvhlKw

Give students a couple minutes to reflect on the video. Ask them to write down a takeaway they got from
the video. The cloud on the handout will be a place for them to write down thoughts they have throughout
the learning experience.

After students have written their takeaway on their handout, transition to slide 6. Have students discuss
their takeaway with an Elbow Partner. Have students use the prompts on the slide to guide their
discussions.

What did you like about the video?

What did you not like about the video?

What one takeaway really caught your attention?

Display slide 7 and ask students: “How much math do you know?” If your math spectrum line is physically on
display in your classroom, instruct students to take a sticky note, write their name on it, and place it where
they believe they lie on the math spectrum that you have created for the class. If you choose to make your
math spectrum line on an interactive whiteboard, instruct the students to write their names on the line. Use
the graphic on the slide to help communicate to students that the far left side represents having zero
knowledge and the far right side is a master at the subject.

Optional Modification for Distance Learning

To make use of this resource in an online or distance learning environment, you can make your own
digital math spectrum line (see details in the Preparation section above). The handout can also be
recreated using Google Docs where pairs could collaborate in shared documents. Alternatively,
students can send their completed handouts to their partners and then discuss. Download all
attachments to use this resource in Google Classroom.
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15 minutes

Explore
After students have analyzed where they are on the math spectrum, show slide 8. Direct students’ attention
to the “Brain Dump” section of their Note Catcher handout. Have them use a modified Collective Brain
Dump and list every math concept they can remember learning.

Once they have written down a list of math concepts, move to slide 9. Have students select two concepts to
start exploring online. Distribute the attached Math Concepts handout to each student. Introduce the Stop
and Jot strategy to guide students in taking key notes while they are researching their topics. Have students
read through different resources, stop to process the information, and then jot down any key terms on
their handout. Inform students that they will be explaining the topics they research to another student, so it
is important to take good notes.

Teacher's Note: Concept Coaching and Math Term Prompting

You may have to guide students through this process by asking them what they have learned in the
past. If they say nothing, give them an example of a math concept you are sure they know. Or if they are
vague, guide them to the mathematical term for the concept. For example, if a student says they
learned how to add up all the sides of a rectangle, you can tell them to start researching the perimeter
of an object.

Optional Modification for Distance Learning

To make use of this resource in an online or distance learning environment, you can have students
submit digital lists before they research in order to check students' topics. Allow research and note-
taking to proceed as normal. Consider assigning students to pairs as you review their topics in order to
prepare for the next activity. Download all attachments to use this resource in Google Classroom.
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15 minutes

Explain
Display slide 10 and ask students to find a partner who did not research the same math concepts they did.
Allow about 5 minutes for partners to share their findings. As they present, each student should explain the
math concepts they researched. Instruct students to take notes on their partner’s explanation in the space
provided on the Math Concepts handout.

After both students have shared, move to slide 11. Ask students to use the space at the bottom of the
handout to write one summary statement that explains a connection between one of their concepts and
one of their partner’s. Invite students to share their summary statements with the class.

Teacher's Note: Purpose

This activity will allow students to recall previous knowledge and help them to realize that they
remember more concepts than they may have initially thought.

Optional Modification for Distance Learning

To adapt this activity for an online or distance learning environment, have students share their
completed Math Concepts handouts with a partner via email or a shared document. Then, ask pairs to
discuss their findings through a video call, chat, or collaborative platform. All attachments can be
downloaded and uploaded to Google Classroom or your learning management system for student
access and submission.
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20 minutes

Extend
After each pair shares their summary statement, display slide 12 and ask, “How much math do you know
NOW?” Invite students to reevaluate their position on the classroom math spectrum and move their name if
they feel it is appropriate. After hearing various math concept presentations, many students may shift their
name to the right—toward mastery.

Once students have adjusted their position, continue reinforcing a growth mindset by introducing the next
activity: creating a math plan for the school year. Display slide 13 and distribute the attached Math Goals
handout. Ask students to reflect on past successes and challenges with math, then record those reflections
on the front of the handout.

Show slide 14. Direct students’ attention to the back of the handout and introduce the concept of SMART
Goals. Have students write three math-related goals for the year. Emphasize that this step helps students
develop a personal vision for their learning journey.

Teacher's Note: Facilitating Math Goals

Be sure to include a discussion about the things that students can and cannot control when they are
making their math plans. Concentrate on ways to improve their current practices and make positive
changes this year.

Once students have completed their math plans, display slide 15 and ask students to take out a piece of
notebook paper. Invite students to reflect on potential obstacles to their success in math by identifying
barriers they may face this year, as well as barriers that may have impacted their math performance in the
past. Ask students to record at least one barrier on their paper. If they feel comfortable, invite a few
volunteers to share their responses with the class.

Sample Student Responses:

Students may identify a variety of barriers, such as a fear of failure in math, a belief that math “doesn’t
run in their family,” or hesitation to ask questions when they don’t understand. Other common
responses might include test anxiety, past negative experiences, or difficulty staying focused during
math lessons.

Once everyone who wishes to do so has shared, transition to slide 16. Invite the students to raise their
notebook paper (on which they have written their barriers), rip it up, and toss the remains in the trash. This
will symbolize that their past barriers can no longer hinder their future.

Optional Modification for Distance Learning

To make use of this resource in an online or distance learning environment, consider using Padlet as a
space for students to share and discuss through video. Download all attachments to use this resource
in Google Classroom.
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5 minutes

Evaluate
To end the activity in reflection, have the students complete an Exit Ticket on a piece of paper or on the
attached Exit Ticket handout. Display slide 17 and have students respond to the prompts listed:

1. What did you learn about your relationship with math today?

2. This year in math will be a success if…

Teacher's Note: Purpose

The first prompt will give students time to reflect, while the second will give them a focus for future
success. Both prompts will give you a starting point to understand where the students are emotionally
so you can help them break down their barriers and misconceptions throughout the year.

Optional Modification for Distance Learning

To make use of this resource in an online or distance learning environment, consider having students
submit their responses using a tech tool like Google Forms. Download all attachments to use this
resource in Google Classroom.
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Research Rationale
Research suggests that a growth mindset supports student achievement and success beyond high school.
When an individual has a growth mindset, they are not as timid to take on challenges and not set back by
their failures on the way toward success. Motivation increases because achievement is not only tied to an
immediate outcome, but also to the process of learning or growing.

Some research shows that students who were taught malleable intelligence had a clear increase in math
grades (Yeager et al, 2016). Teacher mindset also has a big impact on student mindset (Boaler 2020; Dweck,
2007). Mindset has been linked to academic achievement (and by extension, college preparedness) in that
students with a growth mindset are more willing to take on new challenges and not give up as soon as they
experience failure.

Yeager and colleagues (2016) reported results in a very large study (N = 3676) of students transitioning to
high school. A revised growth mindset intervention was given online during two class periods at the
beginning of the fall semester. Semester GPA was better for students in the experimental group than in the
control group, but only for those who entered high school as low achievers (based on 8th grade GPA). The
growth mindset intervention also meant reduced rates of poor performance for low, but not high,
achievers. However, although high achievers in the experimental group did not see an improvement in
grades, they did exhibit more hypothetical challenge-seeking behavior compared to the control, suggesting
that growth mindset interventions can encourage challenge-seeking in high achievers whereas it improves
academic performance in low-achievers.
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