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Growth mindset and its impact on Mathematics:
Module 4: Classroom Activities and Strategies to Promote a Growth Mindset in Mathematics
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 4 out of 4. Estimated to take between 1 – 1.5 hrs
Learning outcomes
· To provide participants with student activities and strategies to use in their mathematics classrooms to encourage a growth mindset in students
· To provide participants the opportunity to explore the resources and share 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
Professional Engagement
Standard 6:		Engage in professional learning



Background Readings and Web links
Readings:
https://www.teachermagazine.com.au/articles/promoting-growth-mindset-and-effort-in-mathematics-classrooms
http://www.nctm.org/Publications/Mathematics-Teaching-in-Middle-School/Blog/Promoting-Growth-Mindset-through-Assessment/

Web links:
http://www.growthmindsetmaths.com
https://www.mindsetkit.org
http://nrich.maths.org
https://www.youcubed.org

Videos:
https://youtu.be/3auyGgYvjkw
https://youtu.be/zLp-edwiGUU
Resources
PPT Slides
Downloadable mistake activity (will need to print enough for one between two)
http://resolve.edu.au
Slide 1-3: Introduction
Title slides and introductory information, AITSL 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’.
Slide 4: Positive norms in the classroom 
Building a classroom culture that supports learning, encourages productive struggle, emphasizes the importance of understanding concepts and effort. Students are praised on their work ethic and persistence not their end performance at getting answers right.
Downloadable poster:
https://www.youcubed.org/resources/positive-classroom-norms/
Slide 5: What are maths talks?
Maths talks are also called number talks and are aimed at getting students to communicate their mathematical thinking. To explain their reasoning and describe their process for working through a task.
Slides 6: Maths talks
Open this question up for discussion with participants. Teachers are to provide and argument as to which is greater and why. They can use a whiteboard to visually represent their argument. You may encourage this by saying show what you are saying.

Slide 7: Mistakes are valuable
The presentation of this trivia is to high light that making mistakes is not a reflection of intelligence or how good you are at Mathematics it is a step in the process of learning how to solve a task. Encourage participants to share this with their students. Emphasize it is how we react to a mistake that makes it valuable or detrimental to our learning.
Video:
https://www.youcubed.org/resources/mini-youcubians-england-talk-power-mistakes-growth-mindset/

Slide 8: Explaining the mistake
This slide is to emphasize the need for students to value mistakes. You can support this reasoning by mentioning that there are schools where students provide their best mistake to the teacher to be presented to the class. The class then identify where the error occurred and provide explanation why that error may have been made. They then vote on the best mistake. Students are then able to value their mistakes and realize that they learn from these rather then they are reflection of poor performance or a lack of intelligence.
Slide 9: Mistake Activity
Ask participants to break into groups of two. Provide each pair with the mistake cards. They are to select a card one at a time then identify the mistake on the card. Once the mistake is identified they can share their thoughts on the mistake and identify what students could take from this exercise.

Slide 10: Inquiry and guided discovery
The skills listed on this slide form part of the 21st Century skills set identified by employers as the most valuable skills required by employees of the future. The next three slides will explain what inquiry and discovery learning means through providing them with a mathematical example. You can also add to this definition by providing explanation form the following links:
http://www.inquirymaths.com
http://authenticinquirymaths.blogspot.com.au
http://www.mathematicshed.com/maths-inquiry-shed.html
The emphasis here is on the word ‘guided’ discovery. Allowing students to derive mathematical formulas through guided activities can empower their learning and improve their retention of both the process and the concepts.

Slides 11-13: Area of a Trapezium
The next three slides are examples of how the same concept can be delivered by initially presenting a formula to students in a teacher driven approach or using guided discovery and inquiry in a student driven approach. You can assist students in generating their own formulae or strategies for calculating the area of a trapezium. The aim is to demonstrate the different style of task targeting the same concepts however the second two delivery methods assist students in understanding that mathematics is attainable, they can think like a mathematician and are capable of learning. In presenting slide 11 you may ask the participants why does this formula give the area of a trapezium? Open up discussion on how you might answer a student’s question of why? Slide 12 you could get participants to actually undertake the activity to demonstrate through the guided discovery they can enable students to generate a formula for the trapezium. Slide 13 is an inquiry prompt slide that students could be given with manipulatives to initiate an inquiry lesson.
Slide 14: reSolve: Maths by Inquiry
The reSolve project is a federally funded project aimed at delivering curriculum content through guided inquiry. The resources are available through the web site http://resolve.edu.au The curriculum resources through the reSolve project use a protocol that mathematics is purposeful, tasks are challenging yet accessible and that classroom develop a knowledge building culture. You may take participants through the web site using the hyperlink on the slide and if time permits, un pack a couple of the resources.

Slide 15: Goal setting in Mathematics
Goal setting is an integral part of the learning process however research supports that in order for goals to be effective they need to be internally constructed, purposeful and achievable. To promote a growth mindset in students, goals need to be focused on learning, knowledge building rather than performance orientated. You may introduce the SMART goal setting model or link this to models already in place within the school with an emphasis on the actual goals.
Web links:
http://www.mathgiraffe.com/blog/goal-setting-for-students
https://www.edutopia.org/blog/smart-goal-setting-with-students-maurice-elias
http://pin.it/q4OKgN4
Slide 16: Teacher Activity
In this Think Pair Share activity you may supply teachers with post it notes or butchers paper to scribe their ideas. Allow the pairs to share their examples with the whole group. You may choose to collate these responses to form a teacher resource that can be used as an inspiration poster for students setting Mathematics goals.
Slide 17: Reflection Activities
An important part of the learning process is reflection where we can think back over the experience and process what we have learnt. This assists in the retention of information, the connection of ideas, mathematical links and the deeper conceptual understanding of a concept. If students are allowed opportunity to look back at previously learned concepts and connect them to the current learning and then look forwards to where this may take them in the future, they are also able to see purpose in their mathematical learning. The two graphics show two types of reflection activities you may choose to use. The internal, external, big picture model allow students to reflect on what they have learnt , what the class has done and how this fits into their mathematical learning. The second graphic illustrates the looking back on what they have learned and forwards to where they want to be in their learning journey. Questions like what do I now know and what do I still need to understand?


Slide 18: Reflection and mindsets
This slide introduces the participants to the use of reflective journals in mathematics. Research supports that if students are able to record their learning either pictorially, in words or symbols it helps them develop a growth mindset as they can see their own growth and have evidence of what they have learned. Articulating the learned experience can also strengthen the conceptual understanding as it consolidates and connects their thinking. Reflective journal do not have to be hand written, you may choose to use video journals using tablets, digital diaries etc. 
Further reading;
https://www.eduweb.vic.gov.au/edulibrary/public/teachlearn/student/reflectivejournals.pdf
http://archives.evergreen.edu/masterstheses/Accession89-10MIT/Banken_JM_MIT2015.pdf

Slides 19 & 20: Leave pass or exit ticket
Leave passes or exit tickets are used to evaluate the strengths and weaknesses of students individually and collectively. Teacher’s can use the information formatively to assess where the students are at, how effective was the lesson in achieving in its objectives etc.. Based on this data, teachers can plan future lessons that meet the needs of their students individually and their class as a whole. It also allows students to briefly reflect on what they have learnt and process the lesson outcomes. There are many templates for exit tickets you can access on line however it is useful to generate your own that provide you with the data most useful to you. The main aim of the process it that it focuses the lesson on learning outcomes rather than mathematical performance on exercises and it improves the relationship between students and teachers assisting the building of classroom norms that promote a growth mindset culture.


Further reading:
http://www.theteachertoolkit.com/index.php/tool/exit-ticket
https://www.edutopia.org/practice/exit-tickets-checking-understanding
http://study.com/academy/lesson/math-exit-ticket-rubric.html
Slides 21 & 22: Mathematics Journals
The next two slides list the benefits of using student mathematics journals and how they improve student mindsets in mathematics. 
Slide 23: Examples of Journals
This slide has examples of student journals.
Slide 24: Teacher Activity
Break the participants up into groups. You may need to provide them with butchers paper and pens or use a digital mode of recording their generated ideas such as ‘Evernote’  https://evernote-sticky-notes.en.softonic.com or ‘Padlet’ https://padlet.com
Once the groups have produced their list you can opt to share these and then collate them into a one page document that again could be made into a poster for display in classrooms or used in the front of student journals to prompt their writing.
Slide 25: Summary
This slide summarizes the main points addresses during the module.
Slide 26: 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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