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Our Objectives Today

• Understand what inquiry teaching is and its importance 
is science classroom

• Understand what mindset is

• Understand how a fixed/growth mindset can influence 
student learning and behavior in STEM

• Understand how to promote a growth mindset through 
STEM and online simulations

• How to promote Growth Mindset with verbal and 
written feedback
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What is Inquiry ?

• Scientific inquiry: the process scientists go 
through to answer a research question (collect 
data, analyze it, reach and communicate 
conclusions, etc)

• Inquiry teaching – instruction that allows 
students the opportunity to answer research 
questions: from data collection to hypothesis, 
data analysis and interpretation.



Importance of Inquiry Teaching

Inquiry teaching helps with

• Conceptual understanding

• Interest in science 

• Nature of science understanding

• Future scientists



Types of Inquiry based lessons 

How much information is given to the student?

Level of inquiry Question? Methods? Solution?

Confirmation ✔ ✔ ✔

Structured Inquiry ✔ ✔

Guided Inquiry ✔

Open Inquiry



What is YOUR Mindset ?

• People have a certain amount of intelligence and 
there isn’t a way to change it.

• We can improve our basic abilities and personality.

• You can learn new things and improve your 
intelligence.

• People have particular talents. You can’t acquire 
talent for things like: music, writing, art, athletics.

• Studying, working hard and practicing new skills are 
all ways to develop new talents and abilities.



What is Mindset?

A belief in the flexibility of a personal 
trait characteristic (Carol Dweck, 2006)

• Growth-minded: believe trait is learned or acquired 
and can be improved upon

• Fixed-minded: believe trait is inherited and cannot 
really be altered



Types of Mindset
Mindset 1 Mindset 2

I can’t grow my brain. I can grow my brain.

I want to be the best! I want to get better.

Mistakes mean I am a  failure. My perseverance brings  me 
success.

I ignore comments on my  work. Comments lead me to my next 
steps.

I give up if it doesn’t  work. I never give up. I try new  
strategies.



Growth vs Fixed Mindset

• Research by Carol Dweck, Cathy Seeley, Sarah 
Mercer and Steven Ryan, Malcolm Ocean and 
many more.

• Growth Mindset people believe they can learn 
and develop their intelligence through dedication 
and hard work.

• Fixed Mindset people believe that intelligence is 
static.



Intelligence Mindset

Intelligence is malleable

Embrace academic 
risk/challenge

Perceive failure/difficulty as 
area for growth

Moderate emotional 
response

High achievement

Growth 
Mindset

Intelligence is innate

Avoid academic risk/challenge

Perceive failure/difficulty as 
indicators of intelligence 
deficit

Strong negative emotions

Low/moderate achievement

Fixed 
Mindset



• Intelligence (Dweck, Chiu, & Hong, 1995)

• Morality (Dweck, Chiu & Hong, 1995)

• Math and Science ability (Dweck, 2008)

• Self-attributes/personality (Dweck, 2008)

• Teaching (Fives & Buehl, 2008)

A fixed mindset in one domain is independent of 
mindsets in other domains. (Dweck, 2006)
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Mindset Domains



Good News!

• Mindset itself is flexible (Dweck, 2006; Murphy & Dweck, 2009).  

• Students can become more growth minded about 
their ability to do things (e.g., math, general 
intelligence, computer programing, science).

• You can change students beliefs about their 
science and math related abilities and academic 
achievement.



The “Math/Science Brain”

• Is there such a thing?

• Research says that everyone is a 
math/Science person and that students 
can reach any level in math/Science

• Brains can change/grow the hippocampus 
in 3 weeks. Just think of what can happen 
in the course of a school year!



Math/Science Mindset

Math ability is 
malleable

Be willing to 
engage in scientific 
inquiry/take risk

Learning gains

Growth 
Mindset

Math ability is 
innate

Avoid 
risk/challenge

Limited learning

Fixed 
Mindset



Teach a Growth STEM Mindset

• Students learn more content when they are using 
data to answer research questions.

• STEM Simulations allow you to purposefully teach 
not only content and inquiry-based skills, but also 
a growth mindset in math. They allow for a lot 
trials and mistakes so they promote perseverance



Prior Knowledge Check

What do you know about energy 
production in animals?

Let Me Know….



Cellular respiration

Let’s share:
• Hypothesis
• Results
• Claim
• Evidence



LET’S GO TO THE GIZMO!



Plants and Snails Gizmo®

How can we confirm our initial ideas about energy 
production in animals using snails as our example 
animal?

What prediction do you have about the carbon 
dioxide and oxygen levels over time?



Cellular Respiration

Energy production in animals is called cellular 
respiration

Equation:

Glucose + oxygen Carbon Dioxide + Water 
+ ATP (Energy molecule)

Do plants do this? How could we use the Gizmo® to 
answer our research question?



Do Plants Produce Energy Just Like 
Animals?



LET’S GO TO THE GIZMO!



What observations can you make?

What inferences can you draw?

What does this tell you about energy production in 
plants and animals?

What additional questions would you like to 
investigate based on your findings or the group 
findings?

Cellular Respiration



Growth vs Fixed Mindset

Fixed Mindset Growth Mindset

Avoids Challenges Embraces challenges

Gives up easily when  

obstacles come up

Persists despite obstacles

Sees effort as fruitless Sees effort as a path to  

mastery

Ignores useful feedback Learns from criticism

Threatened by others’ success Is inspired by others 'success



• Educate students, teachers, parents,  
administrators on how the brain works.

• Remind parents that they do not need all of 
the answers to help their children succeed

• Give teachers, parents, administrators and most  
importantly students, strategies to apply a  growth 
mindset.

• Allow for mistakes and failures

• Give the opportunity for feedback and self-
evaluation.

Mindset Debrief



Mindset Debrief – Verbal/Written support

• Comments should focus on Effort (regardless of outcome)

• Commend willingness to try something new (e.g., investigate a 
question they don’t know the answer to, consider alternative 
explanations)

• Highlight what the student is doing to enable understanding in Science 
and Math, praising thinking and practices (such as willingness to 
collaborate, making detailed observations, looking closely at data) 

• Praise their engagement in scientific/Mathematical thinking and 
investigative reasoning (process not product).

• Point out growth in skills and knowledge (short and long term).

• Explicitly address that hard work and effort lead to science/Math 
understanding.



 Use appropriate language .               

 I know you have the ability, so I have set the bar high.

 As you learn this, mistakes are expected. Your mistakes help me support 
you.

 Add the word “YET” to that sentence.

 When you feel that what you are learning is hard, that’s your brain 
growing!

 What step can you try next?

 Of course it’s tough. If it were easy, would you be learning anything from 
it?

 You worked hard on that. Looks like that paid off! You worked hard on that, 
can you apply this elsewhere in a real life problem for example.

 Did you ask another student about the way they approached the problem?

Mindset Debrief – Verbal/Written support



 Allow students to reflect ontheir performance.

 Give 2 words that describe how you feel about your achievement on 
this assessment/project/assignment.

 Do you think your grade matches your effort level?  Why/why not?

 Praise their engagement in scientific/Mathematical thinking and 
investigative reasoning (process not product).

 Point out growth in skills and knowledge (short and long term).

 Explicitly address that hard work and effort lead to science/Math 
understanding.

Mindset Debrief – Verbal/Written support



 Set up positive norms in math or science class

 Everyone can learn math and science at the highest levels

 Mistakes are valuable 

 Questions are really important

 Use your creativity to ask, “Does this make sense?”

 Begin lessons with a real-world question.

 This is not the “word problems” in the textbook!

 Are the students struggling with how to solve the task?

Mindset Debrief – Verbal/Written support



 Allow the extra time for students to struggle and 

ask questions.
 Avoid saying “Yes/Correct” or “No/Incorrect”. Both 

answers cut a student off from further thinking.

 Instead, ask “Why do you think that?” or “How did you 
come up with that?”

Mindset Debrief – Verbal/Written support



When I’m  

frustrated, I  

will persevere.

My effort and  

attitude make all  

the difference.

I can learn

anything I

want to.

Mistakes help  

me to learn.

I can always try  

a new strategy.



If you are not challenged, you do
not make mistakes. If you do not
make mistakes, you do not grow.



THANK YOU!

Questions ?

Suzanne Saraya

Suzanne.Saraya@explorelearning.com


