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Teaching About Brain Plasticity

Purpose
Teachers are encouraged to use this tool to plan classroom activities that promote students’ awareness of the impact of effort on abilities. 

Materials
Laptop and projector 

Copies of the sample material, You Can Grow Your Intelligence. 
Media 
None
                                       This tool and related media and materials are located in the Doing What Works Library (https://dwwlibrary.wested.org/). For assistance, contact dww@wested.org.
Topic
Encouraging Girls in Math and Science

Practice
Ability is Expandable

Teaching About Brain Plasticity

These activities can be integrated into existing curriculum at the beginning or end of math and science classes, or to spark special projects about the ability of the brain to grow. The activities suggested target students in grades 5–12 and should be adapted to the grade level taught.
Part 1: Savannah’s Story

Introduce the topic by reading aloud or asking students to read the short story below, and contrasting the two mindsets that students can have with respect to academic abilities: 

· Fixed Mindset: If I struggle with math/science it is because I don’t have the academic ability.

· Growth Mindset: If I struggle with math/science it is because I haven’t put in the time and effort needed to learn it. 
	Savannah’s Story

	“Hello, my name is Savannah Rodriquez. I live in a small town in Missouri. When I was in second grade my family moved from California to where we live now. The teacher showed some math problems and everyone seemed to understand except me. I felt that there must be something wrong with me in math. I did not realize that all the other children learned something in first grade that I never did. My teacher thought that I just couldn’t do math and assigned me different worksheets than the other students. I didn’t work very hard on them, because I knew I wasn’t going to do well no matter what. I felt left out, angry, and frustrated. I felt I was disappointing my parents and everybody else. I think that at a certain point I didn’t do well in math because I didn’t even bother to try. I was afraid of trying and only further showing to everyone how stupid I am. 

When sixth grade came along, I had this amazing teacher, Ms. Wilson. She knew how much I hated math and how I felt like I couldn’t do it. She was an awesome teacher, because she taught her class in a fun way, through games, discussions, races, anything that would keep us on our feet. She gave me the book The Heart by Edmondo de Amicis. It was a book about a boy named Henry who kept a diary, describing his friends, family, and town. My teacher talked with me about one of the characters in the book, a boy from a poor family, who didn’t read well. But he was stubborn and persistent, and spent a lot of time trying to read books. He saved money to buy new books and treated them like his treasure. With his hard work, he earned good grades at school. It did not come to him as easily as it was to other students, but nonetheless, he became one of the best students in class. My teacher asked me what I think I would need to become one of the best students in math. I thought about it a little and suggested that a tutor might help. So, Ms. Wilson spoke with my mom and the same week I started learning math with a tutor. 

Meeting with a tutor allowed me to ask any question I liked without worrying about anyone laughing at me or thinking I was stupid. At first it seemed like it would take me days to solve what seemed to be a simple math problem, but after a while it took less and less time to solve these problems. I also gained a lot of confidence in myself. With self-confidence I knew that I could solve the problem and it didn’t matter if it was right this minute, tomorrow, or even next month. I don’t think anymore about how others think about me. I think about what I need to do to become a better student. 

I am now in high school, and enrolled in the AP Calculus class. There are still moments in which I am tempted to give up when I feel I can’t keep up with my class and everything looks impossible again. But then I remind myself that I have made a choice to find out what I need to do to become good at math. I chose to see my math abilities as infinite, not something fixed that I cannot control. I keep reminding myself that this choice got me to where I am now, and that I shouldn’t give up. It is relaxing not to worry so much about my abilities, and to trust myself to eventually get it.”


Follow-up questions for classroom discussion:

1. Which mindset describes Savannah’s feelings about herself at the beginning of the story?

2. Which mindset describes her feeling at the end of the story? 

3. What changed? Why? 

4. Do you feel more like Savannah at the beginning of the story or the end? What do you WANT to feel like?

Part 2: Grow Your Brain

Distribute copies of the article, You Can Grow Your Intelligence. Ask students what they have learned from the article. 

Provide some overview of the brain structure, using the neuron diagram included in this tool. Use the level of details appropriate to the grade level of your students. An example of description may include:

· An explanation of how the brain sends and receives information through its brain cells, also called neurons.

· Neurons can grow two types of branches: axons, which send information out, and dendrites, which take in information. 

· When new branches grow, the number of synaptic contacts between neurons increases. 

· Brain plasticity, or neuroplasticity, is the lifelong ability of the brain to make adjustments in the strength of connections, or synapses, between brain cells, following a new experience, such as learning.  

Note that there is no difference between male and female brains in how they grow. Ask the students to predict who will do well in math if— 

· Jennifer and John both work hard on the same problem, versus:

· John works hard on the problem, but Jennifer asks for an easier one because she doesn’t think she can do the hard one. 

Ask students to explain their responses. Summarize with the point that the female brain is just as capable as the male brain to grow following repeated practice and effort. The implication is that consistently avoiding games and tasks that could develop certain abilities could deprive our brains of the potential of growing those abilities. 

Part 3: Student Exercises

Give students brief assignments that allow them to apply the growth mindset concepts in ways that are personally meaningful. Make sure assignments are appropriate for the grade level. For example: 

· Promote middle school students’ understanding that abilities are expandable: ask students to write a letter to a younger student or a sibling who doubt their academic abilities. The purpose of the letter would be to encourage that person not to give up. In the letter they should explain that abilities can be changed through effort, using what they have learned during classroom activities. 
· Demonstrate to high school students to how everybody can experience breakthroughs in terms of academic abilities: have students reflect on and discuss examples from their own experiences—especially those positive examples they can offer where they “grew their own intelligence.”
Part 4: Concluding the Lesson

End the lesson by asking students to summarize key points taught during this lesson today. Ask each student to complete self-reflection chart such as the one below (adapt this table to your students’ grade level and the subject you teach).
	
	Yes – write down one thing you could improve if you worked harder 
	Unsure – write your questions here
	No – write down what support from teachers/parents/ friends/others you would need

	Do I feel now that I can do better in school?
	
	
	

	Do I feel more confident now about my abilities?
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