
Introduction
According to NAEP (National Assessment of Educational Progress), 

only 25% of 12th grade students in 2015 scored proficient or above in 

mathematics.  NAEP (2015) also breaks down the scores into five 

percentiles: the 10th, 25th, 50th, 75th and 90th percentile groups.  In  

2015, the seniors in the middle and lower percentiles (50th and below) 

had lower scores than in 2013. The seniors in the higher percentiles 

scored about the same both years.  These results indicate that our 

educational system for mathematics could use improvement.  

Strategies to improve the teaching and learning of mathematics are 

needed.

A study done by Standford researchers in Chile found that 10th grade 

students were 5 times more likely to achieve high test scores if they 

had a growth mindset.  They determined that the mindset effect was a 

greater predictor for success than income level. Carol Dweck and Jo 

Boaler claim that greater math achievement is possible when students 

have the idea that mistakes are part of the learning process, and that 

brains grow with exercising it. Dweck asserts that  I.Q. was once 

thought to be unchangeable- but when you learn, you grow your brain, 

and I.Q. is malleable! According to Boaler (2015, p.186), students 

need to be encouraged to engage in productive struggle in order to 

grow their brain and that “hard work makes them achieve at the 

highest levels”.
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Before the treatment, the students scored pretty high in growth 

mindset, which is encouraging.  The average growth and fixed are 

shown above.  The highest score possible is an 8.  After the 

treatment, we see that the growth score average went up and the 

fixed score went down which demonstrates that even a  short lesson 

on growth mindset showed an increase in the ideas of having a 

growth mindset.

Encouraging Growth Mindsets
in High School Math Classrooms

Conclusions
If a teacher can help a student to change their mindset from a fixed 

one to a growth one, this could possibly change their trajectory in life.  

This is a challenging but necessary, responsibility for every teacher. Jo 

Boaler (2016) explains that ability grouping helps to create a fixed 

mindset for a student and their ability.  She advocates mixed-ability 

groups, with the teacher presenting multileveled work so that students 

can work at the level and pace that is appropriate for them. She also 

offers 12 strategies for adults working with students to use to help the 

students achieve higher levels of math. Three of the 12 strategies 

specifically speak to mindset. 

Carol Dweck (2010) tells us that teachers can influence the mindset by 

praising the process of learning versus a student’s ability.  It is also 

important to encourage tenacity when challenged, and highlight 

progress and effort. Authentic encouragement is the key element for 

teachers and parents to remember when students are faced with 

challenges, give praise for hard work and for persistence (Boaler, 

2015). A teacher could implement short intentional lessons throughout 

the year to help students gain a greater growth mindset.  Schools could 

also implement these ideas as part of their mission and culture across 

the campus. 

Driving Question: Can a short Lesson on Growth Mindset help 

students to improve their Growth Mindset score?

From Dr. Bobbe Baggio:

● We cannot retrieve information or knowledge that has not gone 

into our memory

● Of the 3 domains Baggio speaks of, the affective domain has to be 

"reckoned with" before we can proceed- we need to address that 

emotional filter before real learning can take place.

● Contextual Learning is not the same as Situational learning and 

what really matters is that it is relevant to the learner- it could be 

real or imagined.

● Imagination is one of the-if not the-most powerful words in 

learning.

Can teachers help students to imagine their success?  If we can, then 

we can change their trajectory.

Students enrolled in the Davis Summer 

Academy between their eighth grade and 

ninth grade years were given the online 

mindset quiz from Carol Dweck’s

website.  Students watched a short video 

clip from the movie, Meet the Robinson’s 

entitled “You Failed!” then we looked at a 

list of famous people who kept working 

hard at what they do to be successful. 

They then experienced an interactive slide 

show, where growth mindset ideas were 

presented and fixed mindset statements 

were examined, rewritten with a partner 

as a growth statement, and discussed.

Students then took the same mindset quiz 

again, and the results are shown below.   
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