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About this resource

Students will gauge the authentic use of mathematics and begin to explore skills training that
utilises mathematics. They will begin to develop practical skills and explore the role mathematics
plays in industries like engineering and mechanics. This is an ideal capstone activity for the final

unit of Year 9.

To participate in this activity, it is assumed that students have a basic understanding of the

following Stage 4 content:

e Prerequisite knowledge of measurement including calculations of area of circle and volume

of cylinder
e Stage 4 review of algebraic expression and solving 2-step equations.
Intended audience

Mathematics teachers in secondary schools.

Purpose

This lesson plan is designed for mathematics teachers to showcase how Stage 5 Measurement
and Space outcomes are applied in real-world workplace settings. It emphasises the critical role of
Mathematics in industries like manufacturing, engineering, automotive and transport and enhances

students’ learning by connecting classroom concepts to industry practices.

Suggested timing for use

The timing of the lesson will align with the school’s Stage 5 curriculum planning and scope and

sequence.

How to use

This lesson plan can be included as part of the teaching and learning program for Stage 5
Mathematics outcomes in MA5-RAT-P-01 and MA5-VOL-C-01.
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Learning intentions

We are learning relationship between cylinder diameter, area, and movement in hydraulic systems.

Success criteria

| can:

o understand how inverse variation applies in real-world contexts by investigating the

relationship between cylinder diameter, area, and movement in hydraulic systems.

o explain how changing the diameter affects the distance moved in a hydraulic jack using the

concept of inverse variation.

o represent and interpret the relationship between area and movement using a scatter plot and

derive a mathematical equation to model it.

Syllabus outcomes

¢ Identifies and solves problems involving direct and inverse variation and their graphical
representations: MA5-RAT-P-01

e Solves problems involving the volume of composite solids consisting of right prisms and
cylinders MA5-VOL-C-01

Materials
e Calculators (optional, depending on the complexity of numbers)

o Laptop or desktop computer connected to a data projector or interactive panel.

e Access the Digital Learning Selector on the Staff Portal for learning activities and tools.
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Lesson plan

Activity 1 — engage and connect

Watch a video of SOLITECH employees talking about how Mathematics is used in their
workplace htips://bcove.video/4mt79gf (1:27min).

Reflective Questions:

e How do people in jobs like engineering, mechanics, or business owners use math
skills like geometry, number, or measurement to do their work?

¢ What measurement tools are commonly used by mechanics to ensure
materials are cut with precision?

e How do mechanics use mathematics to troubleshoot problems, such as, calculating the

amount of material needed for a project?

Note: Solitech is a Mechanical Engineering and Manufacturing business that maintains, services

and refurbishes primarily underground mining equipment and engines for the Hunter Valley.

Activity 2 — hydraulic jacks

1. Watch a hydraulic jack demonstration video:
https://www.youtube.com/watch?v=IXmp9gUuel4 (1.21min)

2. The teacher explains that movement of the load cylinder is inversely proportional to the
diameter of the cylinder.

3. Consider the volume of a load cylinder which is the shape of the jack:
Area x distance moved = Volume of oil (pumped into the system)

With constant volume, doubling the area results in moving half the distance. Tripling the

area results in moving one-third of the distance.
We can relate this using an equation: Distance Moved = ﬁ , k is the volume of oil.

4. Students complete the tables below:
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Table 1
Diameter of the Diameter of the .
pump piston A load cylinder B e
Diameter 20mm 40mm 2
Area 4
Distance
Moved 10mm 1/4
Volume of
displaced oll
Table 2
Diameter of the Diameter of the .
pump piston A load cylinder B SEHD R
Diameter 20mm 60mm 3
Area 9
Distance 10mm 1/9
moved
Volume of
displaced oil

Note: Teachers could play this animation to visualise the movement of load cylinder:

https://www.youtube.com/watch@?v=IXmp9gUuel4

5. Discuss and predict: What would happen to distance moved if the diameter of the load

cylinder is quadrupled?

Activity 3 — inverse variation

Students work collaboratively in their groups to complete the table below. Write your answers to

1 decimal place.

Table 1
e
Diameter of 20 25 30 35 40 45 50
the load
cylinder (D)
Area of the 125.
load cylinder 6
(A)
Movement of 40
the load
cylinder (M)

Create a scatter plot of variable A versus variable M, using technology or drawing by hand. Identify

the type of relationship between A and M and write an equation that represents this relationship.
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Assessment and differentiation

This section provides strategies to meet the diverse needs of learners through targeted
assessments and flexible learning pathways. Differentiated opportunities support students to
engage meaningfully with content, build confidence, and demonstrate understanding in ways that

reflect their individual strengths and readiness.

Suggested opportunities for differentiation

Activating prior knowledge

Activating prior knowledge allows students to recall and connect prior learning with new content.
Through differentiated prompts, real-life connections, and targeted review strategies, students are
prepared to engage meaningfully with key mathematical ideas in a familiar and accessible way.

Opportunities:
Tiered questioning

Use targeted questions to review prerequisite knowledge (e.g. “What is the formula for the area of

a circle?” vs. “How does changing the radius affect the area?”) to match student readiness levels.
Visual prompts:

Provide labelled diagrams of cylinders and hydraulic jacks to support visual learners and EAL/D

students
Connecting learning

Connecting learning helps students to students to build links between mathematical concepts,
other subject areas, and real-world contexts. Through career exploration and cultural perspectives,
learners deepen their understanding and see the relevance of mathematics in diverse and

meaningful ways. Opportunities:
Real-world video analysis

Allow students to choose from different industry videos (e.g. mining, automotive, construction) to

see how math is applied in varied contexts.
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Think-pair-share:

Scaffold discussion on how previous learning in algebra and measurement connects to hydraulic

systems.
Worked examples at varied levels:

Present examples with different levels of complexity (e.g. simple ratio vs. full inverse variation) to

cater for different learner confidence.
Releasing responsibility

Releasing responsibility allows students to take greater ownership of their learning through guided
problem-solving, meaningful choices, and collaborative roles. By gradually shifting responsibility,

learners build confidence and independence in applying their mathematical thinking. Opportunities:
Collaborative group roles

Assign specific roles (e.g. calculator, recorder, checker, presenter) to ensure every student

contributes based on their strengths.
Scaffolded tables

Offer partially completed tables or guiding prompts for students who need more support when

applying the inverse variation concept.
Extension tasks

Invite advanced learners to investigate real hydraulic systems and propose design improvements

based on mathematical reasoning.
Independent practice

Providing students with independent practice, gives students the chance to apply their learning
through structured tasks and open-ended challenges. With tiered activities, reflection prompts, and
self-assessment tools, students demonstrate mathematical thinking and decision-making in

realistic scenarios tailored to their skill level. Opportunities:
Choice boards or tiered tasks

Offer a selection of tasks varying in complexity (e.g., simple calculation, graphing relationships,

deriving equations).
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Self-assessment rubrics
Provide a success criteria checklist so students can track their own understanding and progress.
Optional tech-enhanced tasks

Allow students to use digital tools (e.g. Desmos, GeoGebra) to model relationships for deeper
exploration.

Suggested opportunities for assessment

This section outlines practical ways to check students' understanding and progress throughout the
unit. From quick check-ins to creative reflections and hands-on design tasks, each task links

classroom learning with real-world thinking.

Activating prior knowledge

Activating prior knowledge, provides opportunities to uncover students’ existing understandings
before introducing new concepts. Through quick tasks and discussion strategies, teachers can

identify misconceptions and tailor instruction to better support learning. Opportunities:

Quick check-in / entry ticket

Before introducing new content, ask students to complete a short task such as:

o Use quick questions on area of circles and volume of cylinders to identify student readiness.
o Clarify common mistakes

Assessment purpose: Gauge individual starting points and foundational understanding.
Think-Pair-Share / class discussion prompts

During the class discussion on hydraulic jacks (activity 2):

o Observe how students explain prior concepts (e.g. “How does doubling the radius affect the

area?”)
Assessment purpose: Assess student understanding and articulation of mathematical reasoning
KWL chart

Use the KWL (Know, Want to know, and Learned) chart to help students activate the prior learning.
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o Have students complete the “What | Know” section

Assessment Purpose: Gauge individual starting points and foundational understanding
Connecting learning

Connecting learning helps students to make meaningful links between mathematical concepts and
real-world contexts. Through visual mapping and reflective tasks, students deepen their
understanding and begin to see how classroom learning connects with everyday life and future

careers. Opportunities:

Class discussion or reflective journaling

o Ask students to articulate how prior learning links to hydraulic systems.

o Assess their ability to draw conceptual connections.

Assessment purpose: Informal oral assessment; supports targeted scaffolding.
Concept mapping

Students build a concept map connecting:

e Volume
e Area
e Ratio

e Inverse variation
Assessment purpose: Assess the depth and accuracy of relationships shown
Exit slips
Ask: “How is the distance moved affected when the cylinder diameter increases?”
Assessment purpose: Check for immediate understanding and learning outcomes

Releasing responsibility

Releasing responsibility provides opportunities for students to apply their learning independently

and collaboratively. Through estimation tasks, peer feedback, scenario activities, and design
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challenges, students demonstrate their reasoning, creativity, and ability to transfer mathematical

knowledge into real-world contexts. Opportunities:
Group work observation checklist
Use a rubric during group work to assess:
e Mathematical reasoning
e Collaboration
e Application
Assessment purpose: Evaluates reasoning and supports peer learning
Scaffolded tasks with feedback loops
Monitor how students complete or extend a partially completed inverse variation table

Assessment purpose: Builds evaluative thinking; assess mathematical applications
Independent practice

Assessment opportunities
Data representation:
e Tables and graphs

Assessment purpose: Assess accuracy and understanding in completing the inverse variation

table and generating a scatter plot.
Short answer question

o Written explanation of relationships: Students write and explain the equation that models

the area vs. distance relationship
Assessment purpose: Assesses both procedural and conceptual understanding
Short reflection or self-assessment
o Written or verbal reflection on what they understood well and what they found challenging

e Use success criteria to guide responses
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Further information about this resource

Alignment to system priorities and/or needs Related resources
CLiC Collection on URH

Our Plan for NSW Public Education (2023) — “Support, Career and Workplace Learning - Curriculum Support
inform and inspire all students to choose post-school
pathway options aligned to their goals”. “Improve access,

opportunities and choice across post-school pathways Reviewed by

including university, training and work for all students.” Careers and Pathways Programs, Skills and Workforce
Programs

Alignment to relevant department policy,

procedures and frameworks Created / Last updated

School Excellence Framework v3 — Effective classroom July 2025 / July 2025

practice: Lesson planning, explicit teaching; NESA
Australian Professional Standards for Teachers —2.1.2,

3.3.2; NESA Mathematics K—10 Syllabus Anticipated resource review date

Annually

Consulted with

Secondary Curriculum, Educational Pathways Program,
VET for Secondary Students, Career and Workplace
Learning.

Feedback

Careers and Pathways Programs would
appreciate your feedback. Please use the
Pathways resource feedback form or QR code
to provide a short evaluation of this resource.
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