
Leading together to strengthen 
cognitive pathways to support 
successful student learning.

Upper Plenty 
Primary School



Learning Intention

To improve our knowledge of our journey to lead, inspire, 
learn and network to support student learning through 
strengthening students’ cognitive pathways.



Our School

● Goulburn Area-
Mitchell and 
Murrindindi Network

● 9 composite classes
● 200 students

Presenter Notes
Presentation Notes
Upper Plenty Primary School is located at the foothills of Mt Disappointment, approximately 60 kilometers north of Melbourne.  Nine classes operate currently.  In addition to the nine classroom teachers, we have a part time STEM teacher, Phys Ed teacher, AUSLAN and Art teacher. There are three part time office administrators and part time integrations aides who support the intervention program.Upper Plenty Primary School is proud of the educationally rich Foundation-6 program delivered in each of the Key Learning Areas. We offer programs that promote active learning and we differentiate the curriculum to meet the needs of all individuals. Our Strategic Plan focuses on Literacy, Numeracy and Wellbeing.It is our vision to provide a learning environment for all students that is challenging, engaging and optimises student’s ability to work at their full potential.  At Upper Plenty Primary School we aim to provide a safe and caring environment for all our students, staff, parents and community volunteers. We believe that children’s educational, emotional, social and physical development will thrive in a positive and caring environment. We are committed to establishing an atmosphere that builds self esteem and confidence, a place where children can learn without fear of failure.



Problem of Practice

“knew that last term”

PLC Comments

“... has been ticked off on this skill”
“knew that last week and now doesn’t”

“... forgot how to…”

Teacher frustration in reteaching of skills and knowledge, as well as 
the negative influence this had on planning.

Presenter Notes
Presentation Notes
One of the major messages from our beginning PLCs in 2021 were based around teacher comments such as:knew that last term… has been ticked off on this skill… knew that last week and now doesn’t… forgot how to..It was clear that teachers were feeling frustrated in having to re-teach skills and knowledge to their students and they were frustrated at the negative influence that this problem was having on planning and delivery of lessons. 



Problem of Practice

Data was declining

- NAPLAN data 
- AToSS data

Presenter Notes
Presentation Notes
Along with feedback from our teachers, we noticed that some of data sets were slipping. Our NAPLAN data had taken a dive in the years from 2019 and 2021 across all test areas.Some of the Attitudes to School data from 2021 around effective teaching practice for cognitive engagement in the areas of differentiate learning challenge, effective classroom behavior, effective teaching time, stimulated learning had starting declining. With all this feedback and evidence, it lead us to our leadership question… (next slide)



Why don't students know this 
anymore?

Let’s do some research!

Leadership Question

Presenter Notes
Presentation Notes
Why don't students know this anymore?As a School Improvement Team, we were already in the process of upskilling and embedding the work of Dylan Wiliam from our networks professional development series into formative assessment,This was a natural stepping stone into completing more research and improving our own professional knowledge into improving our students skills and knowledge across the curriculum and improving our students engagement in learning.Through our deep dive, we came up with a wide range of strategies and teaching practices to improve student learning through strengthening cognitive pathways.



Who Impacts Student Learning?

. Teachers make the difference

Hattie, J.A.C. (2003, October). Teachers make a difference: What is the research evidence? Paper presented at the Building Teacher 
Quality: What does the research tell us ACER Research Conference, Melbourne, Australia.

Presenter Notes
Presentation Notes
Our journey into Hattie’s research at the time allowed us to discover the power of the teacher on student learning. Although students account for about 50% of the variance on student achievement, our focus was on the greatest source of variance that can make a difference, which was our teachers. Our goal was to learn about how do teachers make a difference and have the biggest impact on student learning. How could we improve our teachers through building their instructional practices?Our professional learning led to the questions around what things can the teacher do and say to maximise student engagement and learning? How can we direct our focus to having higher expectations and high quality teachers to have the most powerful influence on student achievement.We shifted our focus to what teachers know, do and care about to create optimal classroom climates for students to make progress as well as monitoring students understanding, progress and providing relevant and useful feedback to our students. 



Cognitive Pathways

.

Presenter Notes
Presentation Notes
As mentioned, our attention was drawn to the work Dylan Wiliam in 2020 via professional learning that was provided by our network, North East Region, during Covid,During a series of webinars around embedding formative practices into our instructional teaching we focused on building our teachers’ responsive teaching practices to be able to develop minute-to-minute and day-to-day formative assessment practices to increase student learningThis series sparked our interest and dug deeper into more of Dylan Wiliam’s research and developed our knowledge of Cognitive Load Theory. Dylan Wiliam describes cognitive load theory, which is managing the overload in our working memory, as ‘the single most important thing for teachers to know’. Grounded in a robust evidence base, cognitive load theory provides support for explicit models of instruction which we began to build our instructional model around.



Focus on Cognitive Pathways

.

https://dataworks-ed.com/blog/2014/07/the-information-processing-model/

Presenter Notes
Presentation Notes
The first step in our new learnings was to understand how students learn.Information from our senses is temporarily stored in our short-term memory, which has a limited capacity, which means our brain can only deal with a small amount of new information at once. In order for something to be considered ‘learned’, it has to be moved from our short-term into our long-term memory, which is considered to have almost infinite storage capacity (Cowan, 2008). The process of learning (transferring the information from short term memory to long term memory) involves an aspect of the short-term memory referred to as our working memory. This is where we organise and manipulate information, making links to prior knowledge in order to transfer the information into our long-term memories. Small amounts of short term information are processed in the working memory. The average person can only hold about four ‘chunks’ of information in their working memory at once.With this knowledge, we began to delve deeper into this

https://dataworks-ed.com/blog/2014/07/the-information-processing-model/


Cognitive Pathways

Working memory can become 
overloaded

but...

memory overload can be 
prevented.

Presenter Notes
Presentation Notes
Working memory can become overloaded.If a student’s working memory is overloaded, there is a risk that they will not understand the content being taught and that their learning will be slow and/or ineffective.Memory overload can be prevented.With practice, and strategies to minimise cognitive load, information can be automatically recalled from long-term memory, freeing up the working memory to learn new information.Examples



Cognitive Pathways
NAPLAN data 
AToSS data

Presenter Notes
Presentation Notes
Inside our long-term memories, a bit like this filing cabinet, factual and procedural information, memories, life events and knowledge is stored. We build upon our existing knowledge, by adding and relating new information to what we already know. We link new ideas to prior knowledge and elaborate on our knowledge. New information is organised,  and linked to our existing knowledge and understanding in what’s known as schema.Let’s review what we have learnt so far to check for understanding



Cognitive Pathways: CFU

Where does information from our senses initially go?

A. Long-term memory

B. Working memory

Presenter Notes
Presentation Notes




Cognitive Pathways: CFU

What characterises the capacity of our short-term memory? 

A. Infinite capacity 

B. Limited capacity

C. Medium capacity

D. Variable capacity

Presenter Notes
Presentation Notes




Cognitive Pathways: CFU

What role does working memory play in the learning process?

A. Storing information indefinitely

B. Organizing and manipulating information 

C. Retrieving information from long-term memory 

D. Filtering sensory information

Presenter Notes
Presentation Notes




Cognitive Pathways: CFU

On average, how many 'chunks' of information can the 
average person hold in their working memory at once? 

A. 2 

B. 4 

C. 6

D. 8

Presenter Notes
Presentation Notes




Transferring new knowledge about how students learn 
into our teaching practice.

Leadership Challenge

Presenter Notes
Presentation Notes
Our next challenge was to transfer our new knowledge into our school culture and instructional practices.



Zooming into Cognitive Pathways

Presenter Notes
Presentation Notes
From all our professional learning as a leadership we decided that our instructional model will based around these. With the use of evidence based research, we applied these two main banks of research, Barak’s Rosenshine’s Principles of Instruction and Explicit Direct Instruction,



Key Adaptations to strengthen 
Cognitive Pathways 

- instructional model
- Explicit Direct Instruction
- daily review
- teaching practice
- formative assessment

Presenter Notes
Presentation Notes
From our learning about cognitive pathways, we began our journey by beginning with changing our whole school instructional practices.There were many different areas we focused on to raise the bar and close the gap.We reviewed and revised our instructional model. We audited how we currently teach and aligned our new instructional model to best practice and evidence based strategies that we learnt about We undertook lots of learning to support teaching practice around Explicit Direct Instruction. We held regular and ongoing whole staff professional learning sessions. During these sessions, we reshaped teacher practice by using the same principles of instruction as we expect teachers to use in their practice in our sessions. We began each professional learning session with a short review of previously learnt materials, we presented new information in small chunks getting teachers to practice after each step, we gave clear instructions and explanations, we asked questions to check for understanding before moving on, we provide models and scaffolds and gave time for teachers to take away and practice these new principles of instructions. We strengthen our teachers cognitive pathways to ensure they could strengthen our students. We allowed time for deliberate practice and ensure that any new knowledge was connected to previous knowledge. As not to overload teachers working memories, we began with implementing the Daily Review across math's lessons to support students to strengthen pathways.We upskilled teachers on how to implement and use whiteboards, cold calling, pair share, build upon their learning from Dylan Wiliam around formative assessment, These are adaptations we made together, but we will focus on how we implemented the daily review. We understood that with extensive practice, students’ knowledge and information can be automatically recalled from long-term memory with minimal conscious effort. This ‘automation’ reduces the burden on working memory, because when information can be accessed automatically, the working memory is freed up to learn new information. The first step was to implement a Daily Review into our instructional practice, as it is an important component of instruction. 



Cognitive Pathways: Daily Review

The forgetting 
curve shows…

https://teachlikeachampion.org/blog/an-annotated-forgetting-curve/

Presenter Notes
Presentation Notes
The research behind implementing the daily review to strengthen cognitive pathways that can be seen in the forgetting curve.The Forgetting curve tells us that:as soon as you learn something, you begin forgetting it almost immediately.the rate of forgetting is often shockingly high; a few hours after learning something, people routinely remember only a small fraction of it.each time you practice recalling what you know, the rate and amount of forgetting is reduced somewhat.retrieving something back into working memory slows the rate of forgetting, but how and when the retrieval happens is important.Provide copies of the ‘forgetting curve ‘ to participantsuse the sentence stem.. the forgetting curve shows…Participants have 5 mins to look at it, turn and talk and then discuss on their tables Cold call

https://teachlikeachampion.org/blog/an-annotated-forgetting-curve/


Cognitive Pathways: Daily Review

Spaced practice: studying a topic in regular intervals provides 
greater retention than cramming.

Interleaved practice: studying many different topics in short 
bursts is more effective than blocked practice (studying only 
one topic).

Retrieval practice: removing topics and bringing them back after 
a period of time makes memories more durable and flexible.

https://ldaustralia.org/wp-content/uploads/2021/03/Morkunas-Spaced-interleaved-and-retrieval-practice.pdf?ref=on.dystinct.org

Presenter Notes
Presentation Notes
The daily review is based around these practice principles… spaced, interleaved, and retrieval practice. These techniques are designed to strengthen the connections in students’ memories, allowing them to remember what they have been taught for longer. These techniques help to get rid of the teacher frustration and PLC comments from the beginning of our PLC journey. These principles are easy to understand, and were easily implemented in the classroom. �The implication was not only on our teaching practice and instructional model, but were reflected in the changes to whole school curriculum planning. Spaced Practice is the first principle, this is where we provided students with regular opportunities to review prior learning. From our research on best practice, we know that students will transfer knowledge and skills into long-term memory when they review prior learning every day.Interleaved practice; studying many different studying many different topics in short bursts, which is more effective than blocked practice (studying only one topic).Retrieval practice involves recalling information from our long-term memory into working memory. Remembering someone’s address, a recipe, or an actor’s name are all examples of retrieval practice. Retrieving information from long-term memory allows us to strengthen this information, making it less likely to be forgotten (Kirschner & Hendrick, 2020, p.213).In our classroom, we provide our students with opportunities to recall concepts, key ideas, facts, that we have taught previously through our Daily Reviews.By increasing our teachers skills and resources to implement this, we also implemented our new knowledge on formative assessment from our regions work with Dylan Wiliam as well as Sweller’s cognitive theory model. Using the daily review as a form of formative assessments allowed our teachers understand who remembered the previously taught skills and who might need some re-teaching.

https://ldaustralia.org/wp-content/uploads/2021/03/Morkunas-Spaced-interleaved-and-retrieval-practice.pdf?ref=on.dystinct.org


Cognitive Pathways: Daily Review

Getting the right balance!

Presenter Notes
Presentation Notes
Throughout our journey to strengthen students cognitive pathways, we needed to ensure that we created a balance between new learnings and also making time for retrieval and recall of previously taught  information - this was the challenge!Achieving mastery in learning requires practice to build stronger connections to knowledge in Long term memory.We needed to support all of our students to focus their attention and be active participants in the daily review. 



Cognitive Pathways: Daily Review

Presenter Notes
Presentation Notes
Teacher doing daily review in 1/2 classroomCan hear teacher talking, can see the ‘pace’ of daily review, can see students actively participating through use of whiteboard.Quick paced PowerPoint presentations built from previously-taught content with embedded differentiation through teacher support, Wide selection of past topics in random order (interleaved practice)Topics are removed and brought back in regularly (retrieval practice)You will note that at one stage, she wrote down formative assessment about one student

http://drive.google.com/file/d/1E4edAh13tuq_SXNeAfIiHTS83a-hDk_j/view
http://drive.google.com/file/d/1IeZCIr1EMmIxBih5KHpKcnMGr_8F757t/view


Cognitive Pathways: Daily Review

Presenter Notes
Presentation Notes
Teacher doing daily review in 4/5 classroom in literacy

http://drive.google.com/file/d/1IiqFVq4rSyvFrG4OqMuV5fa2eGySc08U/view


Cognitive Pathways: Daily Review

Presenter Notes
Presentation Notes
Teacher doing daily review from 5/6 classroomusing the instructional practices

http://drive.google.com/file/d/1oL40UpAWqy36JNQ3jju5FlzcZ6cvjKD7/view


Cognitive Pathways: Daily Review

From watching the daily review, I noticed….

From watching the daily review, I am wondering...

Presenter Notes
Presentation Notes
Turn and talkwonderings - answer at the end



Leadership- Getting Started

School Improvement Team
- listened to and acknowledged the frustration of staff
- linked into current research we had became aware of
- commitment to learning together as a leadership team
- developed a clear focus of where we wanted to go
- started small, trialed with Kylie, our Learning Specialist, (2021) 

before introducing to whole staff
- unpacked and reflected on feedback to SIT provided by Kylie
- through consultation decision to implement in one area across the 

school

Presenter Notes
Presentation Notes
It was important that we were listening to and acknowledging the frustration of staff at the beginning of our PLC journey about their frustrationsWe had to ensure that we were on top of current research around best practices and were up to date with this. We were committed to improving our students knowledge and engagement across all curriculum areas and knew that improving our learnings was vital to this to the successful implementation across the school. Our learnings on how students learn was drawn from cognitive science, neuroscience and educational research,Understanding that change can be hard for some staff, we started small. We chunked teacher learning into small steps and practised each step in the process before we upskilled staff. We trialed implementing the daily review with one staff member, Kylie, our learning specialist, before we introduced this instructional practice to the teaching staff.Through consultation, the decision was made to implement the daily review in Math's only.



Leadership- Leading Others

- presented staff with the why
- targeted professional learning
- knowledge sharing to improve their confidence
- peer observation of daily review
- provision of slides with worked examples 
- focused on one curriculum area
- dedicated collaborative planning time
- strategic staffing 
- formative assessment
- slow and steady

Presenter Notes
Presentation Notes
When leading others, we had ensure that the teachers knew and understood the evidence behind the changes we were making to strengthen cognitive pathways in students. We needed to motivate teachers to make changes and buy-in. Kylie’s positive feedback was important to build trust and motivation We ensured that our professional learning was targeted and focused on the mechanisms, observable actions and techniques that could be replicated by teachers to change their practice. It was important that these mechanisms were supported by credible sources and research.We agreed on and set goals which developed teaching techniques that supported teachers implementation of the daily review.We guided and supported teachers to adapt daily reviews and to be able to create their own to match their cohort needs.We ensured that we had dedicated unit collaborative planning time through timetable adjustment and leadership present to support successful implementation of the daily review. Teachers had the opportunity to collaborate as a whole staff and share resources through the Google Drive. We used our learning specialist Kylie, to model the daily review in her classroom for peer observation to allow teachers to see a daily review in real time.We were strategic with staffing to ensure that there was an expert in each unit to drive collaboration and change in practice to strengthen cognitive pathways in students.We develop our teachers formative assessment knowledge and practice and ensured that this was embedded in our instructional model and school routine. Most importantly, we went slow and steady.  



Leadership- Leading Others

Learning how to learn and agreed engagement norms

- icons and symbols
- call to attention and cueing
- pair-share
- sentence stems and response structures
- mini whiteboards
- cold calling
- checking for understanding
- questioning: process and probing 

Presenter Notes
Presentation Notes
it was important that our instructional approach was effective so students could learn, as well as efficient so students could learn quickly. We wanted a low variance instructional model which was independent of grade level, classroom, content etc.We understood that student engagement is directly related to the teaching practice. Our instructional model and daily review relied heavily on engagement norms and whole school participation in lessons. We had to train our staff in engagement norms starting from the first professional learning session. We had teachers participate in professional learning where we were modelling the meaning behind the icons, how to implement them in the classroom, how to train students to use them. Teachers had to improve their understanding of these and then train their students to respond quickly to directions, routines and proceduresWe had to understand how to use call to attention signal or call and response. Attention signals can be personalized to the teacher and classroom, the specific signal was not critical but the students need to be trained to respond quickly,Pair-share maximised the number of students thinking about and answering the questions. Through our targeted professional development, we ensure teachers understood the research behind this and how to implement these in the classroom. During all  our professional learning sessions, we incorporate pair-share and rehearse this powerful strategy to ensure that teachers are effectively implementing this into their teaching practice. Whiteboards are used, not only in the daily review, but throughout the lessons, to engage the entire class to do something at the same time. We had to lead our teachers and students on how to use whiteboards and their commands such as ‘chin it’ and ‘park it’ to make ongoing formative assessments and minute-to-minute decisions about student learning.Sentence stems and sentence frames was another engagement normed we practiced as a staff and taught our students to ensure that students respond to our questions, From the first day of school, we have student practice these norms, we stop and show them what to do and explain the commands.



Adjusting the Delivery

Presenter Notes
Presentation Notes
As we know, some students may require extra support due to variations in their background knowledge, skills and information-processing abilities. it was important that we differentiated for the needs of our students through various forms. The daily reviews are teacher led and highly scaffoldedDifferent examples/problems for students to do along the way. There could be differentiation through a set of questions to match student learning,



Adjusting the Delivery



Adjusting the Delivery

Presenter Notes
Presentation Notes
or it could be differentiation through supports on the screen, hands on materials, etc.Some students do a different daily review (lower, higher)- usually with an aide



Leadership- Monitoring Progress

- eyes and ears opened, mouths closed
- Kylie’s coaching and mentoring
- acknowledged the hard work
- celebrated the positive rewards and impact on student learners
- gathered data through learning walks
- provided regular feedback opportunities

Presenter Notes
Presentation Notes
During our journey, it was important to be continually monitoring the progress.When we introduced our new learnings to the teaching staff, we had to listen and acknowledge their concerns, when we were implementing the daily reviews in math's, it was also important that we regularly checked in with staff to gauge their feelings. we understood that there could be a resistance to change. It was important that we listened to concerns, problem solved, came up with solutions, being prepared to change, adapt and be flexible in response to staff feedbackKylie, our Learning Specialist, assisted with concerns with her experiences in the classroom. She was able to share the positives and support teachers.The process was hard, but positive rewards and benefits on student learners were motivators. We celebrated the wins and impacts on students learning, Every time our teaching practice improved, even by a small amount, the students were learning more, and our data was improving. Regular learning walks was vital to be able to gauge where the teacher were at.We provide regular feedback opportunities (turn slide)



Gathering Feedback along the way

Presenter Notes
Presentation Notes
The feedback we offered was two way regular feedback opportunities. There were regular opportunities for staff to share with leadership which focused on their learnings: what they understood and need more learning about in regards to our new learnings, what is going well as well was what is a concern. This feedback enabled us to monitor teacher confidence and address their concerns. We also sought feedback from students about their views on our changes to teachers instructional practices.  



Barriers to Overcome

Changing the mindset of teachers
- too much content
- too much time (teaching impact)
- valuing the whiteboard as formative assessment
- time on floor (students)
- staying on track
- focus on retrieval not teaching

Presenter Notes
Presentation Notes
Change can be difficult for humans and as we have mentioned it was important to acknowledge and recognise this. Like with our students, we needed to differentiate our approach and strategies to match the needs of the teachers.Through talking about recognize the barriers and what wasn’t going well, we were able to problem solve.Some teachers were concerned that student work was on the whiteboard and not in booksSome teachers voiced that there was too much content, which they need reassurance that they can use their teacher judgement and have permission to stop when neededStudents spent too much time spent on floor/ or at desks, but teachers needed reminding that the students are ‘doing’ something every minute during this review. Staying on track was a concern voiced by some teachers. Teachers wanting to ‘teach’ when a student had a mistake - rather than noting it down - as purpose of daily review is retrieval of information. Some students or even the whole class, may need to revisit and need re-teaching of a concept.managing distractions



Impact of Leading, Inspiring and 
Learning 

Outcomes of our work
- whole school approach to strengthening pathways
- embedded in math's and literacy
- bank of slides
- linking to other available high quality resources
- transparency shared drives
- students engaged, routines known
- results and data improved- NAPLAN, DIBELS, etc.
- formative assessment improved
- student voice/ survey feedback examples

Presenter Notes
Presentation Notes
The impact of hard work and leading to strengthen cognitive pathways in students is evident in many different aspects of school culture. The narrative changed from the students don't know this to “they can do it”Our instructional model reflects best practice and we have a whole school approach to strengthening cognitive pathways through our teaching practice.Our teaching practices are aligned with how students learn and the daily review is embedded in math's and literacyCollaboration between teams has led to a bank of slides and PowerPoints that support students learningTeachers use a range of other available high quality resources such as Ochre to support students learningTeacher transparency through shared drives across the schoolStudents are engaged in learning, the routines are embedded across the school and are known to all students. Students go from year to year, class to class and they understand how the lesson will runOur results and data has improved- academic data such as NAPLAN, DIBELS, has improved along with student attitudes to school data.They way we assess across the school is consistent and matches our teaching practices. Formative assessment, making changes and responding to students occurs in all lessons.student voice/ survey feedback examples



Strategies for Leading Together

Resources we used along the way  

Presenter Notes
Presentation Notes
There is an abundance of research and resources, these are just some of the ones we began with



Impact of Leading, Inspiring and 
Learning 

Presenter Notes
Presentation Notes
Video of students talking about DR 

http://drive.google.com/file/d/187NHwgM4mxHAqVoUJbYcCgQ6TjfWqS4T/view


Leading, Inspiring, Learning and 
Networking

Two key takeaways from today in leading together 



Learning Intention

To improve our knowledge of our journey to lead, inspire, 
learn and network to support student learning through 
strengthening students’ cognitive pathways.

Questions

Presenter Notes
Presentation Notes
Reflect on LI



Thank you
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