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Growth mindset and its impact on Mathematics:
Module 3: The impact of mindsets on mathematics pedagogy
Information for teachers 
 “The limitless potential of neuroplasticity is best achieved for students to reach their highest potential when learning is individualized for interest, mastery, achievable challenge and with corrective and progressive feedback. Incorporation of these practices into education is strongly supported by neuroscience research and is critical for the success of today’s students in life and learning now and in the 21st century they inherit.” 
Dr Judy Willis
www.pearson.com.au/community/in-conversation/judy-willis-science-of-learning/



About this module
This resource was developed by
Rachael Whitney-Smith
It is suitable for 
Mathematics Teachers from all levels of teaching
The resources for this module include 
Power Point Slides, printable resources, facilitator notes, readings and web links to further resources and YouTube clips.
This module is
Number 3 out of 4. Estimated to take between 1 – 1.5 hrs
Learning outcomes
· Participants will be able to identify their own mindset
· Make a link between mindsets and teaching
· Participants will have the opportunity to share their experiences
AITSL Standards addressed
Professional Knowledge
Standard 1:		Know students and how they learn
Professional Practice
Standard 3:		Plan for and implement effective teaching and learning
Standard 5:		Assess, provide feedback and report on student learning
Professional Engagement
Standard 6:		Engage in professional learning



Background Readings and Web links
https://www.youcubed.org
Carol Dweck’s Developing a Growth Mindset
https://youtu.be/hiiEeMN7vbQ
Productive struggle:
http://interactivestem.org/wp-content/uploads/2015/08/EDC-RPC-Brief-Productive-Struggle.pdf
Resources
PPT Slides
Internet Access to view You Tube clips
Self reflection sheet PDF
Slide 1-3: Introduction
Title slides and introductory information, AISTSL standards and Learning Objectives for the module.
Although not mentioned specifically in the Australian Curriculum: Mathematics, ‘growth mindset’ would apply directly to 'student diversity' and the 'general capabilities' of ‘critical and creative thinking’ and ‘personal and social capability’.
Slides 4: What is a mindset?
This slide is aimed at revisiting the definitions and ideas behind mindsets. The work of Carol Dweck from Stanford University. Allow the participants to respond to the questions as this will provide you with direction on how much the audience knows and can recall from the previous two modules. You may run this as a ‘Think Pair Share’ activity or ask participants to place some of their ideas on post it notes and bring them out to the board. 
Slide 5: Fixed vs Growth Mindset
Now that participants have shared their understandings this slide demonstrates visually the way a fixed mindset is closed and restricts growth in learning where as a growth mindset encourages persistence and effort. It promotes hard work and practice. You may also like to hand out the following PDF poster http://www.growthmindsetmaths.com/uploads/2/3/7/7/23776169/growth_mindset_poster.pdf
Slide 6: Teacher Activity
You will need to have downloaded and printed off enough of the ‘Self Reflection Sheets’ for your participants. Ask them to complete the sheet reflecting on their own experiences.

Slides 7 & 8: What mindset do you have about learning mathematics?
The next two slides are aimed at asking teachers to think about their own experiences in learning mathematics and internally reflect on the questions raised. The facilitator is to read out the questions and points on each slide. You may choose to discuss these or move to the next activity depending on time.
Slide 9: Numbered graph activity
This activity is designed to challenge the participants. You can print the worksheet out for them to work on either independently or in group or you may choose to do it as a whole group from the slide. The purpose of the activity is to challenge teachers and then get them to reflect on how they initially felt when faced with the activity. This reflection can be done through the facilitator asking the group for their feedback.
Slide 10: Impact of mindsets on teaching
Participants are to now break into small groups and discuss the 4 questions on the slide. You may provide them with some butchers paper and coloured markers for them to scribe. Each group can then share their answers to the group.
Slide 11 & 12: Impact of a teacher’s fixed mindset in mathematics
After the previous activity, the next two slides are to highlight the impact that a teacher’s fixed mindset can have on mathematics. The points raised may be confronting and could lead to some discussion. The points are not a measure or to be presented as a judgment of a teacher’s practice but merely to demonstrate the impact that having a fixed mindset (believing that mathematical ability of students is fixed, that they are either academically gifted, middle range performers or low achievers in mathematics due to their innate mathematical ability) can have on your decisions as a teacher. If you have a growth mindset you will support that all students are capable of learning mathematics and all students should be given opportunity for enrichment using open-ended rich tasks. Grades are performance measures and not intelligence measures.

Slide 13: Fixed mindset on assessment failure
The next slide graphically outlines from a teachers perspective with a fixed mindset in mathematics, how assessment failure may be viewed. You may choose to read out the points and allow for a moment of internal reflection.
Slide 14: Growth mindset on assessment failure
As with the previous slide, this slide graphically outlines from a teachers’ perspective with a growth mindset in mathematics, how assessment failure may be viewed. You may again choose to read out the points and allow for a moment of internal reflection.
Slide 15: Actions that encourage a growth mindset in mathematics
This slide introduces the 3 points that will be elaborated in the next section of slides. They are actions that teachers may take to encourage the development of a growth mindset in students.
Slide 16: Differentiating in the classroom
Participants are to break into groups again to discuss the two questions on the slide. This activity may take several minutes depending upon your group. Allow enough time for all participants to share their point of view. Again, you may choose to supply butchers paper or have this as a post it note session and groups present each of their ideas individually on a post it notes which can be placed under the questions on a white board.
Slides 17 - 19: Differentiation
The next three slides outline the myths associated with differentiation, ways to support differentiation in the classroom and a graphical summary of differentiated learning in mathematics. The theory and research to support these statements and points can be found from a variety of sources;
http://www.mathsolutions.com/documents/presentations/09_nctm_differentiating_instruction_talk1.pdf
https://www.edutopia.org/stw-differentiated-instruction-replication-tips
http://165.139.150.129/intervention/Differentiated%20Instruction%20for%20Math.pdf


Slide 20: Mathematics Talks
An explanation needs to accompany this slide if teachers are not aware of what Mathematics talks are. These are sometimes called number talks; and can take on a ‘Think-Pair-Share’ model. The aim is getting students to communicate mathematically and share their thinking to demonstrate how we think differently. Information on mathematics talks can be found at https://www.youcubed.org/resource/number-sense/
You may also choose to show the following video time permitting to demonstrate how amazing a math talk can be if the classroom culture has been created to support it. https://deepblue.lib.umich.edu/handle/2027.42/65013
Slides 21-23: Teacher Activity
This next three slides support the teacher activity demonstrating a mathematics talk. Take the participants through the activity. Pause on slide 21 long enough for them to have worked out a solution to the question. Then move to slide 22 without getting any of them to provide their answer. Slide 23 is designed to provide you with space to record visually their responses. As you go around the group ask participants to share how they calculated the answer and represent this both visually and numerically on the board.
For example: If they responded that they multiplied the 5 by 10  and 5 by 6 , then added them together you could record this as;               5
16 x 5	500

10 x 5  +  6 x 5				10
50 + 303030

80						 6
							
Slides 24: Productive Struggle
The main points of this slide are to encourage productive struggle in your class by setting up a classroom culture that supports challenge as a means of improving your learning rather than performance. You could print off and share this PDF on setting up classroom norms; https://bhi61nm2cr3mkdgk1dtaov18-wpengine.netdna-ssl.com/wp-content/uploads/2017/03/Norms-Paper-2015.pdf
http://interactivestem.org/wp-content/uploads/2015/08/EDC-RPC-Brief-Productive-Struggle.pdf  
Slide 25: What do you notice
This slide is an inquiry prompt to get discussion happening but it is also aimed at encouraging productive struggle as it is thought provoking, the relationship is not obvious and it is designed to intrigue. Depending upon your audience you may like to leave them grappling with the slide or conclude that this is a true statement which can be proven using index laws and the number fact that multiplication is commutative. 
2 x 32016 = 32017 -  32016 as RHS =>  32017 – 32016 = 32016( 31 – 30)
							      = 32016(2)
							      = 2 x 32016
							      = LHS
Slide 26: Encouraging productive struggle
Activities and information to demonstrate productive struggle
http://cdn2.hubspot.net/hubfs/239103/McCoy_-_Productive_Struggle_NCTM_2015.pdf?t=1435206422051
Further reading:
http://interactivestem.org/wp-content/uploads/2015/08/EDC-RPC-Brief-Productive-Struggle.pdf
Slide 27: Task selection
The types of Mathematical tasks you give students can impact upon their mindset and their perception of Mathematics. Setting students multiple closed response questions perpetuates the myth that Mathematics is purely a performance-based subject that you either understand or you don't. Placing an emphasis on the thinking and process of solving multiple response, rich open tasks can promote a growth mindset in mathematics.
Further reading:
http://www.pme38.com/wp-content/uploads/2014/05/RF-Clarke-et-al.pdf
Slides 28 - 30: Example
The next three slides demonstrate how the same concept can be explored through three alternate tasks. The initial task is a closed question requiring a single right or wrong response. The second and third slides require the use of the mathematical thinking process. If participants are interested in more information on rich tasks and open questions there are further professional learning modules available on dimensions.
Slide 31: Summary
This slide summarizes the main points addresses during the module.
Slide 32: Other modules in this series
This slide outlines the other modules in this series.
Further ideas
Mindset Kit is a resource created for students, teachers and parents including short courses, Professional learning activities and sessions and materials to use with students.
https://www.mindsetkit.org/growth-mindset-parents/learn-about-growth-mindset/research-how-mindset-affects-learning
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