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Emmaus College

TAS KLA – Stage 5 iSTEM – Year 9
2017 / 2018 Academic Years


Mapped Areas of Studies / Projects / Essential Content 
	Teaching Programs
	Focus Areas 
	Skills
	Projects
	Tasks

	9.1 
	Core Module 1 & 2

25 hours total

STEM Fundamentals
	Science

Biology – DNA Testing

Technology

CAD/CAM laser cutting

Engineering

Designing of an interactive installation using timber and electronic media to communicate the multicultural nature of Emmaus College community.
Mathematics

Probability
Scale


	STEM Fundamentals – 

Community Tree

Develop an interactive community tree through collaborative practices that indicates where in the world the people at Emmaus College come from.
	Task 1
Community Tree

The students individual input into a collaborative task where the cohort work together to create an interactive installation that capture the multicultural nature of the Emmaus College community.

	9.2
	Elective Module 5

25 hours total

Aerodynamics
	Science

Bernoulli's principle
Newtons Law
Technology

Bottle rocket launchers
Altimeter

Compressor

Engineering

Aerodynamics used in the construction and calculations of rocket flight
Mathematics

Forces
Algebraic expression


	Aerodynamics – 

Aeronautical Velocity Challenge
Derived from, and directly linked to, the IIATE competition.
	Task 2

Velocity Challenge

Students in teams of no more than four are to work together to design and create a bottle rocket and supporting video engineers report that documents the progress being made in the challenge.



	9.3
	Elective Module 8
3D CAD/CAM 1
Oro-Boule Jewells
	Science

States of Matter
Crystallography
Technology

CAD/CAM milling 3rd & 4th axis
Engineering

Methods of production using cast alloys
Mathematics

Ratio
Circle geometry

Percentage


	3D CAD/CAM (A)

Oro Boule Jewels 
	Task 3

Designing and CAD/CAM processes

Wearable products containing silver and semi-precious stones.


	9.4
	Elective Module 8
3D CAD/CAM 2
F1 Challenge
	Science

Forces and Motion
Technology

CAD/CAM Rapid Prototyping
CAD/CAM milling 3rd axis

CAD/CAM milling engraving

Engineering

Designing of an F1 Co2 race car as specified by competition rules.
Mathematics

Algebraic equation
Calculation of speed
Averages (time)

Graphs


	3D CAD/CAM (B)

F1 Challenge
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	Task 4

Designing and CAD/CAM processes

F1 Race Cars

Engineers Report (Project Folio as per competition standards)




	Teaching Programs
	Focus Areas 
	Skills
	Projects
	Tasks

	10.1
	Elective Module 6
Motion
	Science

Energy

Centrifugal forces

Electrical curcuits
Technology

CAD/CAM laser cut Perspex’s
CAD/CAM laser cut cardboard

Electronics

Engineering

Designing of an electrical car that has its performance improved by the process of prototyping.
Mathematics

Calculations of resistance
Gear ratios

Electric motors

Energy sources

Momentum


	Power Anchor car racing.

Developing prototypes to improve the performance of a race car.

Austin’s Butterfly
	Task 1

Fast Cars!

Develop a series of prototypes in order to create the fast Perspecs car.

Video report based on the engineering report developed.

	10.2
	Core Module 3 & 4

Total 25 hours

Mechatronics
	Science

Social, ethical and policy issues surrounding the development of scientific theory.
Fiction vs reality … Asimov
Technology

Lego Robotics
Coding

Textiles (Team Uniforms)

Engineering

Students working in small teams program robots to compete in a Robo Soccer competition.
Mathematics

Algorithms
Logic gates


	Building a team to compete in internal and external competitions for Robo Soccer as per competition rules.
	Task 2

GOOAAALLLL!!!!!

Students’ team building ability to develop robots, strategies and training routines in order to create a winning team in a Robo Soccer competition.

	10.2
	Elective Module 7 & 8
STEM Project

Based Learning Project Minor and Major
Engineering Fair
	Science

Student directed
Technology

Student directed
Engineering

Student directed
Mathematics

Student directed

	Student focussed learning experience where students design a new-engineered product for the Google Science Fair competition.


	Task 3

Google Science Fair

Student focussed extended learning experience to test theories and develop products in the students own area of interest. 

Students, in the final products and ideas must demonstrate the STEM ideology.



	
	
	
	
	Task 4 
Practical Examination 

Students set a challenge to use specific materials to solve a stated problem.

Students are to evaluate their efforts in undertaking the challenge.




Based on the above mapping grid:
· Syllabus Version 3 being used

· 200-hour course 
· 4 core modules have been completed

Mapped Outcomes – Stage 5 iSTEM
	Stage 4 Outcomes
	A student:
	Tasks

	
	
	Year 9
	Year 10

	
	
	1
	2
	3
	4
	1
	2
	3
	4

	1.

initiative, entrepreneurship, resilience and cognitive flexibility through the completion of practical STEM based activities 

Report Outcome 1


	5.1.1
	develops ideas and explores solutions to STEM based problems 
	
	
	♦
	
	
	♦
	
	

	
	5.1.2
	demonstrated initiative, entrepreneurship, resilience and cognitive flexibility through the completion of practical STEM based activities


	♦
	
	
	
	
	
	
	♦

	2.

knowledge, understanding and application of cognitive processes to address real world STEM based problems 

Report Outcome 2
	5.2.1


	describe how scientific and mechanical concepts relate to technological and engineering practice  
	♦
	
	
	
	
	
	♦
	

	
	5.2.2  
	applies cognitive processes to address real world STEM based problems in a variety of contexts  


	
	
	
	♦
	
	
	♦
	

	3. 

knowledge and understanding of STEM principles and processes 

Report Outcome 1


	5.3.1
	applies a knowledge and understanding of STEM principles and processes     


	
	
	
	♦
	
	
	
	♦

	
	5.3.2
	identifies and uses a range of technologies in the development of solutions to STEM based problems


	
	♦
	♦
	
	
	♦
	♦
	

	4. 

skills in planning and managing projects using an iterative and collaborative design process 

Report Outcome 3


	5.4.1
	plans and manages projects using an iterative and collaborative design process  

 


	
	♦
	
	
	♦
	
	
	

	
	5.4.2
	develops skills in using mathematical, scientific and graphical methods whilst working as a team
	♦
	
	♦
	
	
	
	
	

	5.

skills in communicating and critically evaluating

Report Outcome 4 


	5.5.1
	applies a range of communication techniques in the presentation of research and design solutions  
	♦
	
	
	
	♦
	
	♦
	

	
	5.5.2  
	critically evaluates innovative, enterprising and creative solutions  


	
	
	♦
	
	♦
	♦
	
	♦

	6.

problem solving and decision making skills in a range of STEM contexts 

Report Outcome 2

	5.6.1
	selects and uses appropriate problem solving and decision making techniques in a range of STEM contexts  

 
	♦
	
	
	
	
	
	♦
	

	
	5.6.2
	will work individually or in teams to solve problems in STEM contexts  


	
	
	
	♦
	
	
	♦
	

	7. 

an appreciation of the value of STEM in the world in which they live 

Report Outcome 5

	5.7.1
	demonstrates an appreciation of the value of STEM in the world in which they live 


	
	
	♦
	
	
	
	♦
	

	8. 

an appreciation of the importance of working collaboratively, cooperatively and respectfully 

Report Outcome 3
	5.8.1
	understands the importance of working collaboratively, cooperatively and respectfully in the completion of STEM activities 


	
	♦
	
	
	
	
	
	♦

	
	Teaching Programs
	9.1
	9.2
	9.3
	9.4
	10.1
	10.2
	10.3
	All


♦
Outcomes being formally assessed. Please note all other outcomes may contribute to learning.
Rules for the Course

200 indicative hours for the Stage 5 course.

A minimum of two (2) design projects.
Design projects must involve the design, production and evaluation
Mapped Cross Curriculum Content

	Content
	Aspect
	Year 9
	Year 10

	Information and Communication Technologies (ICT)


	· word processing and desktop publishing to record and present documentation of design ideas, solutions and project work
	
	
	
	♦

	
	
	

	
	· databases to interpret and manipulate data when problem-solving and developing information solutions
	♦
	
	
	
	
	
	

	
	· spreadsheets to analyse, calculate, sort, filter and present numerical data when developing information solutions
	
	
	
	♦
	
	
	

	
	· multimedia to create presentations of designed solutions
	
	♦
	
	
	♦
	♦
	

	
	· graphics in the form of existing and created images in design development and presentation
	
	
	♦
	
	
	
	

	
	· electronic communication in the researching of information.
	♦
	
	
	
	
	
	

	Work, Employment and Enterprise
	♦
	
	
	
	
	
	

	Aboriginal and Indigenous
	
	
	♦
	
	
	
	

	Civics and Citizenship
	
	
	
	
	
	
	♦

	Difference and Diversity
	
	
	
	
	
	
	♦

	Environment
	
	
	
	
	
	
	♦

	Gender
	♦
	
	
	
	
	
	

	Key Competencies
	· source, select and sequence information with regard to design research and idea generation, developing competence in collecting, analysing and organising information
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	
	· debate, describe, discuss and explain design-related issues in written, graphic and oral form, developing competence in communicating ideas and information
	♦
	
	
	
	
	
	♦

	
	· work as individuals and as members of groups to conduct investigations and analysis, developing competence in planning and organising activities
	
	
	♦
	
	
	♦
	

	
	· cooperate with individuals and groups, developing competence in working with others and in teams
	
	
	
	
	
	♦
	

	
	· design, implement and evaluate solutions to materials-based problems, developing competence in solving problems
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	
	· plan, develop and modify projects including costing, quantities, measurement and time, developing competence in using mathematical ideas and techniques
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	
	· experiment with a range of tools, materials and techniques, developing competence in using technology.
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	Literacy
	SST
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	
	Discussion
	
	
	
	
	
	♦
	

	
	Explanation
	
	
	
	
	
	
	♦

	
	Exposition
	
	
	♦
	
	
	
	

	
	Narrative
	♦
	
	
	
	
	
	

	
	Procedure
	
	
	
	
	♦
	
	

	
	Recount
	
	
	
	♦
	
	
	

	
	Report
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	
	Response
	
	♦
	
	
	
	
	

	Multicultural
	
	
	♦
	
	
	
	

	Numeracy
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	
	Teaching Programs
	9.1
	9.2
	9.3a
	9.4b
	10.1
	10.2
	10.3


Please note that these aspects are specifically and explicitly taught at this dedicated time period. However, depending on the technology being use, they will be revised in class and discussed in greater detail to aid student learning. 

Parramatta CEO Values and Competencies

	Content
	Aspect
	Year 9
	Year 10

	Catholic Christian Values
	CCV-15

Family
	Cherishing and fostering the family unit as the primary unit of belonging in society, in whatever way this is expressed or understood. It assumes personal values of identity, love, commitment and self-sacrifice for the sake of the family unit.

	♦
	
	
	
	
	
	

	
	CCV-30

Knowledge  
	Admitting that our minds and knowledge is limited in the face of God’s ‘hugeness’ and what God has created. Displaying a willingness to pray for wisdom to increase understanding of God’s designs.


	
	♦
	
	
	
	
	

	
	CCV-32

Multicultural Understanding
	Interacting positively with other cultures for mutual enrichment; demonstrating an openness to understanding and dialogue toward those of different cultural backgrounds.

	
	
	♦
	
	
	
	

	
	CCV-33

Patience  
	Showing the ability to endure understandingly, over a long period of time, courageously and without complaint; especially in the face of adversity or suffering. It is the opposite of being indifference, intolerant, insensitive or ‘short fused’.
 See also Courage; Perseverance.

	
	
	
	♦
	
	
	

	
	CCV-8

Conservation
	Maintaining and cherishing what is good in the environment with a view to ecological / environmental sustainability.

	
	
	
	
	♦
	
	

	
	CCV-25

Humility
	Showing an awareness of one’s own limitations and shortcomings in relation to others, God and the world. Realising that one often ‘falls short’ of the ideal. Humility is based on the word ‘humus’, suggesting that we ought to be grounded in our own ‘soil’ or reality.


	
	
	
	
	
	♦
	

	
	CCV-47

Stewardship of Creation
	Honouring the created universe as a gift from a loving Creator God given in trust for all. Respecting and sharing the resources of the earth, based on the belief that we are all part of the community of creation. Demonstrating that by our work we are co-creators in the continuing development of the earth.

	
	
	
	
	
	
	♦

	

	Cognitive Organisers
	CO24
	Prediction Tree
	♦
	
	
	
	
	
	

	
	CO15
	Fishbone
	
	♦
	
	
	
	
	

	
	CO21
	PMI
	
	
	♦
	
	
	
	

	
	CO29
	SWOT Analysis
	
	
	
	♦
	
	
	

	
	CO18
	Cause and Effect Chain
	
	
	
	
	♦
	
	

	
	CO25
	Round Robin
	
	
	
	
	
	♦
	

	
	CO1
	Negotiation
	
	
	
	
	
	
	♦

	

	Literacy Strategies

(Text Types)
	TT-1
	Narrative 
	♦
	
	
	
	
	
	

	
	TT-2
	Procedure 
	
	
	
	
	♦
	
	

	
	TT-3
	Recount 
	
	
	
	♦
	
	
	

	
	TT-4
	Report
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	
	TT-5
	Explanation
	
	
	
	
	
	
	♦

	
	TT-6
	Exposition
	
	
	♦
	
	
	
	

	
	TT-7
	Discussion
	
	
	
	
	
	♦
	

	
	TT-8
	Response
	
	♦
	
	
	
	
	

	

	Learning Styles
	LS - 1
	· Reading
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	
	LS – 2
	· Watching
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	
	LS – 3
	· Doing
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	
	LS - 4
	· Listening
	♦
	♦
	♦
	♦
	♦
	♦
	♦

	
	
	
	
	
	
	
	
	
	

	
	Teaching Programs
	9.1
	9.2
	9.3a
	9.3b
	10.1
	10.2
	10.3


Mapping Grid of Learning Experiences and Skills in HSC
Engineering Studies Pathway
The following is the planning that has been undertaken in order for the students to develop their level of skills from naïve to proficient within the Engineering Studies courses offered at Emmaus Catholic College.   
	Stage
	Year
	Unit
	Assessment Tasks
	Content
	Skills

	6
	12
	1
	Civil Structures 

Engineering Report – 

Bridge over the Nepean River


	The development of a bridge that could span a section of the Nepean River that would increase traffic flow that is accompanied by a model tested to destruction.


	· Material Testing

· Communication methods

· Engineering Report using computer aided software

	
	
	1 - 2
	Personal and Public Transport

Half Yearly Examinations


	Examination of the content learnt over the first two units of the course. The greater focus of the examination will be based on the Personal and Public Transportation unit of work.


	· Examination techniques

· BOSTES key words

· Mathematical processes



	
	
	3
	Aeronautical Engineering

Engineering Report


	Syllabus defined engineers report.

Power Anchor and model planes
	· complete an Engineering Report on the aeronautical engineering profession with reference to the following aspects:

· nature and range of the work of aeronautical engineers

· engineers as managers

· technologies unique to the profession

· current projects and innovations

· health and safety issues

· ethics related to the profession and community career prospects

· training for the professions

· use of appropriate computer software and presentation technique

	
	
	4
	Telecommunications Engineering

Collaborative Engineering Report


	Collaborative task to engineer a communication product.


	· Electronics

· Communication methods

· Engineering Report using computer aided software


	
	
	All
	CSSA Trial Examination


	Examination of the content learnt over the duration of the course. This is a bind test that replicates the HSC examination experience.
	· Examination techniques

· BOSTES key words

· Mathematical processes



	Stage
	Year
	Unit
	Assessment Tasks
	Content
	Skills

	6
	11
	1
	Engineering Fundamentals

Mixed Media Products
	The study of different materials to understand the functional qualities before using them to manufacture a product that highlights their materials strengths and properties.


	· Classification of materials

· Communication methods

· Hand drawings

· Video evaluation of the importance of engineering in everyday life.



	
	
	2
	Engineered Products

Engineering Report - Reverse Engineering


	The study of everyday machines to determine their operational processes and methods of manufacture.
	· Everyday machines working ability

· Communication methods

· Engineering report

· CAD



	
	
	3
	Braking Systems

Collaborative Engineering Report – 

Braking Systems


	The design and construction of a billy cart able to be used in the Red Bull Billy Cart Challenge that can stop when needing too!


	· Braking Systems

· Communication methods

· Engineering report

· CAD



	
	
	4
	Biomedical Engineering

Engineering Report – 

Body Parts


	Engineer a body part that is electronically controlled that can be used to replace a component of the human body that has been damaged due to illness or injury.
	· Biomedical body parts

· Communication methods

· Engineering report

· CAD



	
	
	1 - 4
	End of Course Examination
	An examination of all components of the Preliminary course.
	· Examination techniques

· BOSTES key words

· Mathematical processes




	Stage 5 iSTEM

	Stage
	Year
	Unit
	Assessment Tasks
	Content
	Skills

	5
	10
	1
	Motion – 

Fast Cars!


	Electric motors

Energy sources

Momentum


	Electronics

Engineering report on the development of a race car

	
	
	2
	Mechatronics – 

GOOAAALLLL!!!!!


	Coded Lego robots

Robo Soccer
	Algorithms

Robots



	
	
	3
	PBL Task – 

Google Science Fair


	Student focussed learning experience where students design a new-engineered product for the Google Science Fair competition.


	Student focussed technologies and processes.

Presentation to an audience of external enemies.

	
	
	1 - 3
	End of Course Examination – 

Design Challenge


	Students set a challenge to use specific materials to solve a stated problem.

Students are to evaluate their efforts in undertaking the challenge.


	Problem solving


	Stage
	Year
	Unit
	Assessment Tasks
	Content
	Skills

	5
	9
	1
	STEM Fundamentals – 

Community Tree


	The creation of an Emmaus Community Tree installation that is interactive.

Globalisation

STEM Investigation – Primary research (DNA Testing) and secondary research (individual heritage stories)

STEM Principles – 

Material Properties

Interactivity


	Materials

Timber and electronics

Processes

CAD/CAM laser cutting

Project

Develop an interactive community tree through collaborative practices that indicates where in the world the people at Emmaus come from.

	
	
	2
	Aerodynamics – 

Aeronautical Velocity Challenge 

	iFly Excursion to understand aerodynamics – entry document from Pushing Tin

Vertical Challenge – bottle rockets

Attempting to hit a cover the greatest distance with the best looking rocket.

	Processes

Thrust; lift; drag; weight

Project

Video report on the difference rocket propelled and controlled mechanical flight.

	
	
	3
	3D CAD/CAM (A)

Oro Bule Jewels 
	Material Analysis

CAD/CAM Processes

Manufacturing techniques


	Designing and CAD/CAM processes

Wearable products



	
	
	3
	3D CAD/CAM (B)

F1 Challenge
	CAD/CAM Processes

Designing a C02 Race Cars


	Designing and CAD/CAM processes

F1 Race Cars

Engineers Report (Project Folio)




	Stage
	Year
	Unit
	Assessment Tasks
	Content
	Skills

	4
	8
	All Year 8 units engage students in the process of designing and creating using multiple technologies and thinking challenges that are directly linked to STEM ideals.

	
	7
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