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I would like to acknowledge the Wurundjeri people of the Kulin nation who are 

the traditional custodians of the land on which we meet, and pay my respects to 

elders past, present and emerging.
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By the end of this session, you will:

• Learn about high impact metacognitive strategies that are effective in practice

• Discuss how to implement a whole-school metacognition strategy

• Develop practical strategies to help students plan, monitor and evaluate their 

learning

• Understand how a combination of teaching strategies including feedback, self-

regulation, scaffolding and monitoring work together to improve metacognition in 

classrooms.
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The current state of the evidence base suggests that…

1. Randomised controlled trials only involve quantitative analysis (True or 

False)

2. Professional learning that focus on pedagogy alone (how students are 

likely to learn) is seen to be less effective on student outcomes (True or 

False)

3. Metacognition needs to be taught explicitly to help students develop 

‘thinking skills’ (True or False)

4. Students cannot be taught Metacognition, rather it is found within the 

innate ability of the student (True or False)
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How would you define 

metacognition and self-

regulation? 

Do you think that they are 

helpful skills for students to 

have?

Enter your answer in the 

chat box.



• Metacognition is ‘one’s knowledge concerning one’s 

own cognitive processes or anything related to them. 

For example, I am engaging in metacognition if I 

notice that I am having more trouble learning A than 

B; if it strikes me that I should double check C before 

accepting it as fact’ (John Flavell, 1976, p. 232)

• Metacognition and self-regulation approaches aim to 

help students think about their own learning more 

explicitly, often by teaching them specific strategies 

for planning, monitoring and evaluating their 

learning. 

• For teaching, it is about helping students become 

more aware of their thought processes and 

encouraging them to think through a problem using a 

range of strategies 
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Am I on the right 

track? 

What can I do 
differently?

Is this similar to a 

previous task? 

What worked well? 

What could be done 

better?
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Metacognition considered to have two dimensions:

• Metacognitive knowledge refers to what learners know

about learning e.g. the learner’s knowledge of different 

strategies to accomplish a task “If I scan the text first, it will 

help me to understand the overall meaning”

• Metacognitive regulation refers to what learners do about 

learning. It describes learners’ awareness and control their 

cognitive processes and includes planning, monitoring and 

evaluating their performance. E.g. if a particular strategy is 

not achieving the results they want, they may decide to try 

a different strategy “Is the strategy that I am using working? 

Do I need to try something different?”
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• Self-regulated learning can be broken into three essential components:

o cognition - the mental process involved in knowing, understanding, and learning e.g. 

subject specific - making different marks with a brush or using different methods to 

solve equations in maths. 

o metacognition – learners monitor and purposely direct their learning e.g. checking 

our memorisation technique was accurate or selecting the most appropriate cognitive 

strategy for the task we are undertaking. 

o motivation - willingness to engage our metacognitive and cognitive skills e.g. 

undertake a tricky revision task now – affecting current well-being – as a way of 

improving our future well-being.

https://educationendowmentfoundation.org.uk/tools/guidance-reports/metacognition-and-self-regulated-learning/
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“Too often, we teach students what to think but 

not how to think.”

- OECD Insights (2014) 
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Effect sizes for studies of metacognition and self-regulation 
2017

0.62 Mean 

weighted 
effect size

teachermagazine.com.au/articles/growth-in-the-evidence-ecosystem

https://www.teachermagazine.com.au/articles/growth-in-the-evidence-ecosystem
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Effect sizes for studies of metacognition and self-regulation 
2018

0.54 Mean 

weighted 
effect size

evidenceforlearning.org.au/toolkit/metacognition-and-self-regulation

http://evidenceforlearning.org.au/toolkit/metacognition-and-self-regulation/technical-appendix
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https://www.teachermagazine.com.au/articles/growth-in-the-evidence-ecosystem
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Strategy Effect size Definition Description

Help-seeking: peers,

teachers, adults

0.60 Explaining to someone else, asking 

questions, answering questions

Using a study partner.

Keeping records, 

monitoring

0.59 Recording of information related to study 

tasks.

Note taking, 

summarising.

Rehearsing, memorising 0.57 Memorization of material by overt or 

covert strategies

Writing a mathematics 

formula down until it is 

remembered.

Goal setting /  planning 0.49 Goals, sub-goals, timeline Making lists to 

accomplish during 

studying.

Self monitoring 0.45 Observing and tracking one’ own

performance and outcomes, often 

recording the, 

Keeping records of study 

outputs.

Adapted from Hattie, J (2017) https://visible-learning.org/hattie-ranking-influences-effect-sizes-learning-achievement/,  Lavery, l. (2008) as cited by Hattie, J (2009) Visible learning: A synthesis of over 800 meta-analyses 

relating to achievement. Routledge and Tan, K., Daw son, V., & Venville, G. (2008). Use of cognitive organisers as a self regulated learning strategy. Issues in Educational Research, 18(2), 183-207.

https://visible-learning.org/hattie-ranking-influences-effect-sizes-learning-achievement/
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Where this 

evidence sits

Source: Deeble, M. and T. Vaughan (2018) An evidence broker for Australian schools. Occasional Paper 155, 1-20. Retrieved from:
http://www.evidenceforlearning.org.au/evidence-informed-educators/an-evidence-broker-for-australian-schools/   

http://www.evidenceforlearning.org.au/evidence-informed-educators/an-evidence-broker-for-australian-schools/


Evidence informed decisions are about 

‘integrating professional expertise with the best 

external evidence from research to improve the 

quality of practice’ (Sharples, 2013, p. 7). This is 

not about ‘prescribing what goes on from a 

position of unchallenged authority’ (Sharples, 

2013, p. 7).

19Source: Vaughan, Deeble and Bush (2017). Evidence-informed decision making. Australian Educational Leader. 39(4) pp.32-35



Effect size is ‘the size of the effect’ from the intervention – the  magnitude of 

the difference between the average, or mean, outcomes in two different 

intervention groups. 

American statistician Jacob Cohen (1969) suggests using the following as a 

guide:

• A ‘small’ effect size is 0.2

• A ‘medium’ effect size is 0.5

• A ‘large’ effect size is 0.8

However, in education research, effect sizes will generally range from -.5 to 

+1.75 in most educational contexts.
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• The effect size of one year’s 

instruction at primary school is 

about 1 SD of learning progress 

(Glass, 1981)

• Based on this, we divide 1 by 12 to 

get 1 month’s worth of progress (an 

effect size of 0.09) 

• Months of progress is always 

proportional to effect size – a bigger 

effect size equates to more months’ 

of progress.
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• Five PL days over 3 school terms 

focused on specific content e.g. 

Patterns and Generalisation or 

Space and Measurement

• Incorporates metacognition, 
questioning, effective questioning 

and reflection within the content 

and pedagogical elements

• Facilitators model good 

questioning techniques and 
pedagogical practice 

• Teachers apply what they learnt 

at the PL lessons into their 

classrooms

22



23

https://www.youtube.com/watch?v=4TCoiBJ9LzA&t=53s


Does the program work?

• Did Thinking Maths develop middle-school students (Years 6-9) maths 

achievement above typical learning growth?

• Did Thinking Maths improve students’ a) maths self-efficacy, b) cognitive 

engagement in learning and c) meta-cognition?

• Did Thinking Maths increase teachers’ a) pedagogical content knowledge, b) 

beliefs about maths teaching and learning and c) professional identity?

To what extent and how?

• How cost-effective is the program?

• What are the conditions for success and how the program can be improved? 
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63 schools

104 schools

Pre and post data collection:

• primary outcome – student PATMaths test (Sep 2016 & Sep 2017)

• secondary outcomes – teacher and student surveys
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Thinking Maths 

RCT design 
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Results
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Findings



Thinking Maths strategies

The PL sessions help teachers deliver metacognition within an 

inquiry-based approach that focused on three areas:

28

Develop quality 
tasks

An inquiry-
based 

classroom 
learning

Establish a 
culture of 
learning
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How can you develop 

metacognitive talk in your 

classrooms? 

What explicit strategies can 

you teach your students to 

help them plan, monitor and 

evaluate specific aspects of 

their learning? 

Enter your answer in the 

chat box.



Before lesson During lesson After lesson

Learning 

Strategy

Create a few questions 

about the content a week 

prior to class about the 

task, past successes and 

challenges with the topic

Have students work in pairs to talk 

out loud while actively engaging with 

the task (e.g. making predictions or 

draw inferences in reading)

Help students make connections 

between what they are learning and 

how they are integrating in their 

current learning structures (e.g. 

Teaching 

Tools

• Teaching students 

how to set goals e.g. 

using SMART 

(specific, measurable, 

achievable, realistic, 

time-bound).

• Prompt critical thinking 

by asking open-ended 

questions e.g. in 

secondary classroom 

“Do you think we live 

in a democracy?”

• Talks out loud to articulate the 

mental processes e.g. “I’m 

thinking…, I’m wondering…, I just 

learnt…, It reminds me of…”.

• Cognitive organisers e.g. mind 

maps to help organise one’s 

thinking or wall displays 

organisers.

• Heuristics model: Start with an 

answer and working backwards, 

thinking of an approach that has 

worked and trying that on the new 

problem.

• Evaluate sources or in secondary 

classrooms use of debate, 

discussion groups).

• Thinking journals or notebooks 

that record ideas related to the 

activity at hand e.g. words in an 

English class, numbers in math or 

science class, or images in an art 

class.
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Before engagement with a topic

- Why are we studying this?

- Why is this topic important?

- What do I already know about this 
topic?

- How does this topic relate to what we 
previously studied?

During engagement in topic

- How can I connect this to what I already know?

- What questions do I have?

- What am I confused about?

- How does this work?

- What are the reasons or evidence being 
provided?

- Whose point of view is being represented?

At the end of a topic

What are the most important ideas and 
concepts?

What do we need to know more 
about?

How has this change what I know?

How can I use this later?
31
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School

• Whole school culture and commitment 

• Teachers’ professional learning

• Build metacognition within a high-quality program or intervention 

• Integrate high impact strategies e.g. feedback, peer tutoring

• Deliver both domain and subject-specific metacognitive strategies

• Monitor and track delivery and implementation
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Classroom

• Build a supportive culture in the classroom to allow for metacognitive talk. 

• Help students set clear learning goals and how they can plan to achieve them

• Explicitly teach students how to plan, monitor and evaluate their learning as 

supported by learning tools. 

• Model your own thinking to help students develop their metacognitive and cognitive 

skills. 

• Set an appropriate level of challenge to develop students’ self-regulation and 

metacognition. 

• Carefully design guided practice, with support gradually withdrawn as the student 

becomes proficient, before applying them in independent practice

• Implement consistently and across different classrooms and curriculum
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Education Endowment Foundation “Metacognition and self-regulated learning” 2018

Task:

Alex and Jasmine have $5 

between them. Alex has 90 

cents more than Jasmine. 

How much money does 

Jasmine have?
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• Join our Evidence Informed Educator Network

evidenceforlearning.org.au/evidence-informed-educators/join/

• Webinar series - evidenceforlearning.org.au/evidence-informed-

educators/webinars/

• Subscribe to our newsletter for updates evidenceforlearning.org.au/

• Follow us on Twitter @acereduau , @E4Ltweets and Facebook Evidence for 

Learning and ACER

• Comments and feedback please to pho@evidenceforlearning.org.au

tvaughan@evidenceforlearning.org.au and Katherine.Dix@acer.org

http://evidenceforlearning.org.au/evidence-informed-educators/join/
https://www.evidenceforlearning.org.au/evidence-informed-educators/webinars/webinar-series-2019/
http://evidenceforlearning.org.au/evidence-informed-educators/join/
https://twitter.com/acereduau
https://twitter.com/E4Ltweets
https://www.facebook.com/EvidenceforLearning/
https://www.facebook.com/acer.edu.au/
mailto:pho@evidenceforlearning.org.au
mailto:tvaughan@evidenceforlearning.org.au
mailto:Katherine.Dix@acer.org


Helping great practice 

become common practice

info@evidenceforlearning.org.au | evidenceforlearning.org.au | @E4Ltweets


