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[bookmark: _Toc148102519][bookmark: _Toc182842466][bookmark: _Toc198633095][bookmark: _Hlk148102359]About this resource
[bookmark: _Toc148102520][bookmark: _Toc182842467][bookmark: _Toc198633096]Purpose of resource
[bookmark: _Toc148102521]The resource is a sample program of learning for teaching intelligent systems in Year 12 during the Enterprise Computing 11–12 course.
[bookmark: _Toc182842468][bookmark: _Toc198633097]Target audience
This resource can be used by teachers to support effective syllabus implementation of Enterprise Computing 11–12.
[bookmark: _Toc148102522][bookmark: _Toc182842469][bookmark: _Toc198633098]When and how to use
This resource is designed for implementing over 10 weeks or for a term of learning on intelligent systems. The resource can be adapted and contextualised to the school setting. Adjustments can be made to the program of learning to suit students in the teaching and learning cycle.


[bookmark: _Toc198633099]Rationale
The NSW Department of Education publishes a range of curriculum support materials, including samples of lesson sequences, scope and sequences, assessment tasks, examinations, student and teacher resource booklets, and curriculum planning and curriculum evaluation templates. The samples are not exhaustive and do not represent the only way to complete or engage in each of these processes. Curriculum design and implementation is a dynamic and contextually-specific process. While the mandatory components of syllabus implementation must be met by all schools, it is important that the approach taken by teachers is reflective of their needs and faculty/school processes.
The NSW Education Standards Authority (NESA) defines programming as the process of ‘selecting and sequencing learning experiences which enable students to engage with syllabus outcomes and develop subject specific skills and knowledge’ (NESA 2022b). A program is developed collaboratively within a faculty. It differs from a unit in important ways, as outlined by NESA on their advice on units page. A unit is a contextually-specific plan for the intended teaching and learning for a particular class for a particular period. The organisation of the content in a unit is flexible and it may vary according to the school, the teacher, the class and the learning space. They should be working documents that reflect the thoughtful planning and reflection that takes place during the teaching and learning cycle. There are mandatory components of programming and unit development, and this template provides one option for the delivery of these requirements. The NESA and department guidelines that have influenced this template are elaborated upon at the end of the document.
This resource has been developed to assist teachers in NSW Department of Education schools to create learning that is contextualised to their classroom. It can be used as a basis for the teacher’s own program, assessment, or scope and sequence, or be used as an example of how the new curriculum could be implemented. The resource has suggested timeframes that may need to be adjusted by the teacher to meet the needs of their students.

[bookmark: _Toc198633100]Overview
Description: the lessons and sequences in this program of learning allow students to learn about the design and evolution of intelligent systems and investigate how they support people and real-world enterprises. Students develop the knowledge, understanding and skills used to support expert systems and explore the data, patterns and processing power of intelligent systems.
Weeks 1 to 3 has students introduced to intelligent systems and their applications. They investigate decision support systems and categorise decision-making within these systems. Students investigate common applications of expert systems and describe their key features. They research factors that have led to advances from rule-based systems to integrate probability. Students describe how people’s changing needs have shaped the proliferation of expert systems as they complete Activities 1 to 30 of the Teacher support resource (TSR).
Weeks 4 to 6 has students comparing techniques used by different inference engines. They investigate the hardware used in an intelligent system and explore how computational thinking can be integrated into the development of an intelligent system. Students communicate the logical processes performed by an intelligent system by using flowcharts, data flow diagrams and infographics. They investigate the disruptive effects of intelligent systems and complete Activities 31 to 60 of the TSR.
Weeks 7 to 10 see students investigating current and emerging technologies associated with intelligent systems. They explain how intelligent systems meet the needs of enterprise and investigate the infrastructure requirements for an intelligent network with devices linked through an Internet of Things (IoT). Students explore collection, type, storage, processing, application and transmission of data in an intelligent IoT network. They investigate simulation, data modelling and the automation of systems in a range of enterprises. Students explain the role of intelligent systems in surveillance and how AI supports efficiency in an IoT network. Students' groups create intelligent systems. They develop a set of rules and facts to draw conclusions and apply certainty factors to construct a decision tree for a proposed expert system. Students verify the sources of data used in a decision support system. They use a flowchart to develop a knowledge base of IF-THEN rules to be used by an expert system. Student groups design and model an automated smart system using a range of inputs and outputs and implement automated processing using software. They assess the output produced by a decision support system, including graphing to detail the success of decisions, and comparing the proposed versus the actual outputs and explain how expert systems contribute to the efficiency of intelligent systems. Students complete Activities 61 to 94 of the TSR.
Duration: this program of learning is designed to be completed over a period of approximately 10 weeks in 60-minute lesson sequences but can be adapted to suit the school context.
Explicit teaching: suggested learning intentions and success criteria are available for some lessons provided. Learning intentions and success criteria are most effective when they are contextualised to meet the needs of students in the class. The examples provided in this document are generalised to demonstrate how learning intentions and success criteria could be created.

[bookmark: _Toc198633101]Outcomes
A student:
explains how systems meet the needs of a range of enterprises EC-12-01
explains the function of data and information within enterprise computing systems EC-12-02
explains and evaluates how data is safely and securely collected, stored and manipulated when developing enterprise computing systems 
EC-12-03
explains how data is used in enterprise computing systems EC-12-04
applies tools and resources to analyse complex datasets EC-12-05
analyses how innovative technologies have influenced enterprise computing systems EC-12-06
explains the social, ethical and legal implications of the application of enterprise computing systems on the individual, society and the environment EC-12-07
justifies the selection and use of tools and resources to design and develop an enterprise computing system EC-12-08
evaluates the effectiveness of an enterprise computing system EC-12-10
communicates an enterprise computing solution to a specific audience EC-12-11
Enterprise Computing 11–12 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.

Prior to planning for teaching and learning, please consider the following:
Engagement
· How will I provide authentic, relevant learning opportunities for students to personally connect with lesson content?
· How will I support every student to grow in independence, confidence and self-regulation?
· How will I facilitate every student to have high expectations for themselves?
· How will I identify and provide the support each student needs to sustain their learning efforts?
Representation
· What are some different ways I can present content to enable every student to access and understand it?
· How will I identify and address language and/or cultural considerations that may limit access to content for students?
· How will I make lesson content and learning materials more accessible?
· How will I plan learning experiences that are relevant and challenging for the full range of students in the classroom?
Expression
· How will I provide multiple ways for students to respond and express what they know?
· What tools and resources can students use to demonstrate their understanding?
· How will I know every student has understood the concepts and language presented in each lesson?
· How will I monitor if every student has achieved the learning outcomes and learning growth?

[bookmark: _Toc198633102]Lesson sequence and details
[bookmark: _Toc198633103]Week 1
Table 1 – lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
EC-12-01
EC-12-02
EC-12-04
Content
Systems and their applications
Student investigate applications of decision support systems.
	Learning intention
Understand intelligent systems and decision support systems and their applications.
Success criteria
I can:
define and describe a system and explain how intelligent systems differ from traditional systems.
explain and justify the use of decision support systems for a range of enterprise scenarios and case studies.
Teaching and learning activities
Activity 1: students provide examples of different types of systems that they have heard of or studied in a Think, Pair, Share.
Activity 2: students create a table that compares traditional systems with intelligent systems.
Activity 3: students consider decision-making in their lives.
Activity 4: students choose a business, workplace, club or sports association with which they are familiar and list some of the decisions they would need to make to run this enterprise. The example could also be from their Enterprise project.
Activity 5: as a class, students watch Intelligent systems (26:14) and mark off the syllabus content points with a highlighter as they are discussed.
Activity 6: students consider how their chosen enterprise business, club or association could be made an intelligent system.
Activity 7: students approximate a definition of a decision support system (DSS) based on the title alone before creating a formal definition.
Activity 8: students investigate applications of decision support systems via a jigsaw activity.
Activity 9: students complete a cloze passage on decision support systems.
	Students participate actively in class discussions contributing ideas for systems and suggestions for the comparison table.
Students contribute to decision-making activity and how these apply to scenarios they are familiar with.
Students' complete Activities 1 to 9 in the Teacher Support Resource (TSR) including cloze passages.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check for understanding of concepts.
Prompt student discussion with real-world scenarios and examples.
Include multiple opportunities to respond, for example:
Verbally
individually
partner turn and talk
Non-verbally
gesture
response cards.
	




[bookmark: _Toc198633104]Week 2
Table 2 – lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
EC-12-01
EC-12-02
EC-12-04
EC-12-08
Content
Students describe categories of decision-making within decision support systems, including:
an infinite set of instructions where judgement may be required (unstructured)
use of a specified set of finite instructions (semi-structured)
automated decisions (structured).
	Learning intention
Describe categories of decision-making within decision support systems including unstructured, semi-structured and structured.
Success criteria
I can:
identify and describe categories of decision-making and apply these to an enterprise startup scenario and for my Enterprise project. 
replicate the steps in an IF Function in Excel Tutorial (6:13).
replicate the steps in a VLOOKUP in Excel (5:42) tutorial and apply this understanding to a digital examination practice question.
Teaching and learning activities
Activity 10: as a class, watch Types of Decisions (2:41) to watch how a decision can be unstructured, semi-structured, or structured.
Activity 11: teacher-led discussion on the characteristics of unstructured decision-making.
Activity 12: students describe how decision support systems could be used offer insights to make better judgements.
Activity 13: students imagine developing a startup company based on their Enterprise computing project and consider the type of decisions they would make in a Think, Pair, Share.
Activity 14: teacher-led discussion on how DSS could assist with decision-making for their startup.
Activity 15: teacher-led discussion on semi-structured decision-making.
Activity 16: teacher-led discussion on structured decision-making.
Activity 17: students apply their understanding of decision-making to a scenario.
Activity 18: students complete spreadsheet activities to investigate decision support systems.
Activity 19: students watch and replicate the steps in an .
Activity 20: students watch and replicate the steps in a .
Activity 21: students complete a digital examination practice question.
	Student contribute to Think, Pair, Share and classroom discussion.
Completion of activities 10 to 20 of the TSR as well as successful completion of Excel tutorials. 
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check for understanding of concepts.
Prompt student discussion with real-world scenarios and examples.
Include multiple opportunities to respond, for example:
Verbally
individually
partner turn and talk
Non-verbally
gesture
response cards.
Extension activities using Excel spreadsheets are provided in the Appendix of the TSR.
	




[bookmark: _Toc198633105]Week 3
Table 3 – lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
EC-12-04
EC-12-06
EC-12-07
EC-12-10
Content
Students:
[bookmark: _Toc196404504]investigate common applications of expert systems, including
diagnosis
monitoring
process control
scheduling and planning.
[bookmark: _Toc196404505]describe key features of an expert system
research factors that have allowed expert systems to advance from rule-based systems to integrate probability
describe how people’s changing needs have shaped the proliferation of expert systems.
	Learning intention
Understand the evolution and applications of expert systems, including their key features and the influence of human needs on their development.
Success criteria
I can:
explain common applications of expert systems.
describe the advancements of expert systems from rule-based systems to those that integrate probability.
discuss how human needs have influenced the design and functionality of expert systems.
Teaching and learning activities
Activity 22: students watch and actively take notes on: Expert Systems – Lesson 1 (11.00).
Activity 23: students complete a cloze passage on common applications of expert systems.
Activity 24: students participate in a jigsaw activity on expert systems for diagnosis, monitoring, process control, scheduling and planning.
Activity 25: students watch the following videos and answer questions from the TSR:
Expert Systems – Lesson 1 (11.00) 
Expert Systems – Lesson 2 (10:41) 
Activity 26: students summarise the key features of their expert system.
Activity 27: teacher-led discussion on factors that have allowed expert systems to advance from rule-based systems to integrate probability.
Activity 28: students apply these factors to expert systems for diagnosis, monitoring, process control, scheduling and planning.
Activity 29: students note take from teachers description of how people’s changing needs have shaped the proliferation of expert systems
Activity 30: students participate in a matching exercise of IoT, IoMe, Industry 4.0 from the TSR.
	Students note take on the Expert Systems – Lesson 1 (11.00) and Expert Systems – Lesson 2 (10:41) video and describe the methodology they use to take notes including keywords, thumbnail diagrams and headings.
Students contribute to the jigsaw activity on expert systems for diagnosis, monitoring, process control, scheduling and planning and can describe their findings. 
Students successfully match definitions of IoT, IoMe, Industry 4.0 and complete Activities 21 to 29 of the TSR.
Students complete a table on the factors that have allowed expert systems to advance from rule-based systems to integrate probability.
Students collate their notes, presentations and completed tables into course notes.
Students take turns to read out text while classmates are note taking and summarise information into key points and diagrams.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check for understanding of concepts.
Prompt student discussion with real-world scenarios and examples.
Include multiple opportunities to respond, for example:
Verbally
individually
partner turn and talk
Non-verbally
gesture
response cards.
	




[bookmark: _Toc198633106]Week 4
Table 4 – lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
EC-12-01
EC-12-03
EC-12-05
EC-12-06
EC-12-10
Content
Students:
[bookmark: _Toc196404535]describe the operation of simplistic and complex intelligent agents used by search engines, including predictive search strings and the use of voice assistants to initiate interaction
compare techniques used by different inference engines, including
truth maintenance
hypothetical reasoning
heuristic knowledge and fuzzy logic
and ontology classification.
[bookmark: _Toc196404537]investigate the hardware used in an intelligent system, including
biometrics
haptics
touch and gesture
virtual and augmented reality (VR/AR)
voice and sound
microcontrollers
sensors, actuators and motors.
explore how computational thinking can be integrated into the design and development of an intelligent system, including:
decomposition
pattern recognition
abstraction
algorithms.
	Learning intention
Explore the operation of intelligent agents, the techniques of inference engines, the hardware involved in intelligent systems, and the application of computational thinking.
Success criteria
I can:
describe the operation of both simplistic and complex intelligent agents, including predictive search strings and voice assistants.
define and provide use cases for techniques such as truth maintenance, hypothetical reasoning, heuristic knowledge, fuzzy logic, and ontology classification.
explain the general workings of hardware used in intelligent systems.
demonstrate the application of computational thinking concepts like decomposition, pattern recognition, abstraction, and algorithms in designing intelligent systems.
Teaching and learning activities
Activity 31: group research activity on IoT, IoMe, and Industry 4.0 from the TSR.
Activity 32: teacher-led discussion and questions from the TSR on how these technologies overlap or support each other
Activity 33: teacher demonstrates the operation of predictive search strings and students make suggestions as to how this works.
Activity 34: jigsaw activity on truth maintenance, hypothetical reasoning, heuristic knowledge and fuzzy logic, and ontology classification.
Activity 35: students collect images of each type of hardware used in an intelligent system and provide a description on how they work. This research is presented in a slide deck and used as class notes.
Activity 36: students apply computational thinking to a series of Bebras questions.
Activity 37 to Activity 41: teacher-led discussion on decomposition, pattern recognition, abstraction, algorithms. Students complete questions from the TSR.
	Students contribute to the IoT, IoMe, Industry 4.0 from the TSR group research activity and compile their research for course notes.
Students contribute to the jigsaw activity on truth maintenance, hypothetical reasoning, heuristic knowledge and fuzzy logic, and ontology classification.
Students contribute their descriptions of “how hardware is used in intelligent systems” to the class notes.
Students can describe and explain the terms ‘decomposition’, ‘pattern recognition’, ‘abstraction’, and ‘algorithms’ and how these are used in intelligent systems.
Students complete Activities 30 to 40 from the TSR.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Message abundancy may be useful when introducing new terminology. The word is spoken, written on the board, represented by visuals.
Include multiple opportunities to respond, for example:
Verbally
individually
partner turn and talk
Non-verbally
gesture
response cards.
Bebras questions can be selected that are commensurate with students’ experience and background knowledge.
Extension activity: teachers may consider enrolling students in this annual challenge.
	




[bookmark: _Toc198633107]Week 5
Table 5 – lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
EC-12-04
EC-12-06
EC-12-08
EC-12-10
EC-12-11
Content
Students:
[bookmark: _Toc196404539]communicate the logical processes performed by an intelligent system by using flowcharts, data flow diagrams and infographics
investigate the disruptive effects of intelligent systems, including
multitasking versus digital distraction
working differently to complete the same task
automation of enterprise and manufacturing processes
impact of artificial intelligence (AI) on employment.
	Learning intention
Communicate the logical processes by using flowcharts, data flow diagrams and infographics and understand the disruptive effects of intelligent systems.
Success criteria
I can:
recognise and apply the flowcharts, data flow diagrams and infographics from the Enterprise Computing HSC Course Specifications (PDF 2.3 MB) in Intelligent systems.
identify and mitigate against the disruptive effects of intelligent systems.
Teaching and learning activities
Activity 42: students examine examples of flowcharts in the Enterprise Computing HSC Course Specifications (PDF 2.3 MB).
Activity 43: students label each shape in a sample flowchart with the name of the symbol.
Activity 44: students create a flowchart to represent a system which includes a knowledge base of IF-THEN rules to be used by an expert system.
Activity 45: students create a Level 0 DFD (a high-level view) of an AI chatbot responding to user queries. 
Activity 46: teacher-led discussion on the disruptive effects of intelligent systems.
Activity 47: students keep a log for one hour of how often they are interrupted by notifications or tempted to check their phone while completing a task. They develop strategies to reduce digital distractions while using intelligent systems.
Activity 48: teacher-led discussion on working differently to complete the same task.
Activity 49: students compare how they would plan a study schedule manually versus using an AI scheduling assistant.
Activity 50: teacher-led discussion on the automation of enterprise and manufacturing processes.
Activity 51: students list examples of tasks that automation has replaced.
Activity 52: teacher-led discussion on the impact of artificial intelligence (AI) on employment.
	Students identify and label the shapes from a flowchart with correct symbol names.
Students create a flowchart to represent a system which includes a knowledge base of IF-THEN rules to be used by an expert system.
Students create a Level 0 DFD (a high-level view) of an AI chatbot responding to user queries. 
Students keep a log for one hour of how often they are interrupted by notifications and digital distractions.
Students research and answer questions from the TSR on the impact of artificial intelligence (AI) on employment
Students complete Activities 41 to 51 of the TSR.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check for understanding of concepts.
Prompt student discussion with real-world scenarios and examples.
Include multiple opportunities to respond, for example:
Verbally
individually
partner turn and talk
Non-verbally
gesture
response cards.
Students will benefit from working collaboratively to draw flowcharts on a whiteboard or desk (in whiteboard markers)
	




[bookmark: _Toc198633108]Week 6
Table 6 – lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
EC-12-07
EC-12-08
EC-12-10
EC-12-11
Content
Students:
[bookmark: _Toc196404541]investigate social and ethical issues to be considered when developing, implementing and using intelligent systems
[bookmark: _Toc196404542]investigate current and emerging technologies associated with intelligent systems, including AI
explain how intelligent systems combine innovative techniques and technologies to meet the needs of enterprise
	Learning intention
Understand the social and ethical implications of intelligent systems and explore current and emerging technologies, including AI, while examining how these innovations can address enterprise needs.
Success criteria
I can:
explain the social and ethical issues related to the development and use of intelligent systems.
discuss current and emerging technologies associated with intelligent systems, including AI.
propose combinations of innovative techniques and technologies that can effectively meet the needs of enterprises.
Teaching and learning activities
Activity 53: teacher-led discussion on defining social and ethical issues in intelligent systems.
Activity 54: students justify whether an issue in intelligent systems is a social or ethical. 
Activity 55: as a class, watch, take notes and discuss videos on ethics and AI.
Activity 56: students research and share current and emerging technologies associated with intelligent systems, including AI using:
AI Emergency service 911 calls: the limitations of AI (7:10).
Could this tech save lives? | LSE Research (5:29)
How can we understand AI? 
Activity 57: students complete a cloze passage on how intelligent systems combine innovative techniques and technologies to meet the needs of enterprise.
Activity 58: students watch: What is AnyLogic Simulation Software? (1:39) and complete the table in the TSR.
Activity 59: teacher-led discussion on how enterprises benefit from intelligent systems.
Activity 60: students respond to a scenario from the TSR:
A large supermarket chain wants to improve its operations using intelligent systems. 
	Students participate in discussions on the impact of artificial intelligence (AI) on employment and answer questions in the TSR.
Students participate in discussions on the social and ethical issues to be considered when developing, implementing and using intelligent systems.
Students differentiate between social and ethical issues in intelligent systems and justify their choices.
Class watches What is AI Ethics? (6:09) and Ethics of AI: Challenges and governance (6:41) and students practise their notetaking and response to stimulus material that will be required in the digital examination.
Students watch, take notes and discuss the videos.
Students correctly complete cloze passages, tables and activities in the TSR.
Students answer questions to a scenario from the TSR and complete Activities 52 to 59.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Provide visual and/or multimedia examples and check for understanding of concepts.
Prompt student discussion with real-world scenarios and examples.
Include multiple opportunities to respond, for example:
Verbally
individually
partner turn and talk
Non-verbally
gesture
response cards.
Students play and discuss the Moral Machine and debate the scenarios.
Extension activity: students research emerging technologies: MIT Technology Review
	




[bookmark: _Toc198633109]Week 7
Table 7 – lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
EC-11-08
EC-12-09
EC-12-10
EC-12-11
Content
[bookmark: _Toc196404545]Data and intelligent systems
Students:
[bookmark: _Toc196404546]investigate the infrastructure requirements for an intelligent network in an enterprise with devices linked through an Internet of Things (IoT), including:
networks with servers
local and cloud storage and end-point devices
communication links that enable the efficient control and flow of data.
[bookmark: _Toc196404547]explore collection, type, storage, processing, application and transmission of relevant and surplus data in an intelligent IoT network
[bookmark: _Toc196404549][bookmark: _Hlk196212346]investigate the application of simulation, data modelling and the automation of systems in a range of enterprises, including: 
education and training
business analytics
high-risk applications
[bookmark: _Toc196404550]explain the role of intelligent systems in surveillance.
	Learning intention
Understand the key components and functionalities of intelligent networks, particularly in the context of IoT, and how these systems are applied in various enterprises, including their role in surveillance.
Success criteria
I can:
list and describe the necessary infrastructure components for establishing an intelligent network in an enterprise.
explain how data is collected, stored, processed, and transmitted in IoT networks.
identify and provide examples of how simulation, data modelling, and automation are utilised across different enterprises.
articulate the functions and benefits of intelligent systems in enhancing surveillance operations.
Teaching and learning activities
Activity 61: teacher-led discussion
Students discuss what the infrastructure requirements would be for an intelligent network in an enterprise.
Activity 62: students revise the key concepts and content from Year 11 on Networking systems and social computing. 
Activity 63: students investigate cloud computing and the importance of data servers.
Activity 64: teacher-led discussion on communication links that enable the efficient control and flow of data Students take notes.
Activity 65: students are provided the following scenario to design an Intelligent IoT network for a smart office:
A company plans to transform its traditional office into a smart office by integrating IoT devices to enhance productivity and energy efficiency.
Activity 66: a practical group activity to explore the collection, type, storage, processing, application, and transmission of data in an IoT network.
Activity 67: teacher-led discussion. Students investigate simulation software: for example NetLogo and AnyLogic and answer questions in the TSR.
Activity 68: students complete a cloze passage on the role of intelligent systems in surveillance.
Activity 69: students are provided the surveillance term and complete a table by providing a definition and example.
	Students note taking from watching:
IoT In 2 Minutes | What Is IoT | Introduction To IoT | IoT Explained (1:51) 
· The internet of things (9:34)
(Jordan makes a prediction on the impact of IOT by 2025. Was he correct?)
The Internet of Everything | Tom Moran (13.02)
Students participation in revision of the key concepts and content from Year 11 on Networking systems and social computing.
Students collaboration in the design an Intelligent IoT network for a smart office
Students experimentation and contribution to discussions on simulation software: for example NetLogo and AnyLogic.
Students brainstorm contributions to the infrastructure components needed to establish an effective intelligent IoT network.
Students use of keywords to describe the components needed for these intelligent networks.
Students contribution to the group Smart Garden Project using either Micro:bit, Arduino or Raspberry Pi.
Students completion of Activities 60 to 68 including cloze passages, tables and group projects.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Include multiple opportunities to respond, for example:
Verbally
individually
partner turn and talk
Non-verbally
gesture
response cards.
The internet of things (9:34) 
(Jordan makes a prediction on the impact of IOT by 2025.Was he correct?)
Students investigate cloud computing via Minecraft’s Cloudcraft.
Extension activity: students investigate drawing network architecture: Cloudcraft – Draw AWS diagrams
The group project could be an extension the project from Year 11 Networking systems and social computing on the Ultimate Home network. Other project ideas are available in the appendix of the TSR.
	


[bookmark: _Toc198633110][bookmark: _Hlk196413901]Week 8
Table 8 – lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
EC-12-02
EC-12-04
EC-12-09
Content
Creating intelligent systems
Students:
[bookmark: _Toc196404551]explain how AI supports efficiency in an IoT network
[bookmark: _Toc196404553][bookmark: _Toc196404554]develop a set of rules and facts that could be used within an expert system to draw conclusions
[bookmark: _Toc196404555]apply certainty factors to construct a decision tree for a proposed expert system
verify the sources of data used in a decision support system.
	Learning intention
Explore the role of artificial intelligence in enhancing efficiency within IoT networks and will develop skills in creating expert systems and decision-making tools.
Success criteria
I can:
explain the ways in which AI contributes to improved efficiency in IoT networks.
create a comprehensive set of rules and facts for an expert system and describe its functionality.
construct a decision tree that incorporates certainty factors to aid in decision-making processes.
apply a checklist to evaluate and verify the reliability of data sources used in a decision support system for my enterprise project.
Teaching and learning activities
Activity 70: teacher-led discussion on how AI supports efficiency in an IoT network. Students extract key information via notetaking.
Activity 71: students consider a scenario of an expert system for diagnosing plant diseases in agriculture.
Activity 72: students determine other rules could be made for this expert system.
Activity 73: Think, Pair, Share 
Students build rules and facts for a new expert system chosen from a list of scenarios
Activity 74: students research an existing expert system with familiar factors for example weather forecasting.
Activity 75: students develop a set of rules and facts that could be used within an expert system applied to their Enterprise project.
Activity 76: teacher-led discussion on certainty factors.
Activity 77: students study a decision tree for a smart home air conditioning system.
Activity 78: teacher-led discussion on how to verify the sources of data used in a decision support system.
Activity 79: students summarise the key points of the teacher-led discussion as to why data verification is important. 
Activity 80: student groups apply a checklist from the TSR to one of their Enterprise projects.
Activity 81: students evaluate data sources in a DSS scenario.
	Students identification and use of keywords in notetaking teacher-led discussion.
Contribution to class notes.
Students’ sets of rules and facts for an expert system to draw conclusions.
Students’ decision tree with certainty factors.
Students make this decision tree using Lucidchart.
Student evaluation of the data sources in a DSS scenario:
A city council is using a Decision Support System (DSS) to decide whether to invest in more bike lanes. The DSS uses data from 3 sources:
Students complete Activities 69 to 80 of the TSR including contributions to class discussions and notes.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Include multiple opportunities to respond, for example:
Verbally
individually
partner turn and talk
Non-verbally
gesture
response cards.
Extension activity: Students watch Visual Guide to Decision Trees (6:25).
	


[bookmark: _Toc198633111]Weeks 9–10
Table 9 – lesson sequence and details
	Outcomes and content
	Teaching and learning activities
	Evidence of learning
	Differentiation and adjustments
	Registration and evaluation notes

	Outcomes
EC-12-02
EC-12-04
EC-12-09
Content
Students:
[bookmark: _Toc196404556]use a flowchart to develop a knowledge base of IF-THEN rules to be used by an expert system
[bookmark: _Toc196404557]design and model an automated smart system using a range of inputs and outputs
[bookmark: _Toc196404558]implement automated processing using software
[bookmark: _Toc196404559]assess the output produced by a decision support system, including graphing to detail the success of decisions and comparing the proposed versus the actual outputs
[bookmark: _Toc196404560]explain how expert systems contribute to the efficiency of intelligent systems, including
supercomputers
digital assistants
autonomous vehicles
streaming services.
	Learning intention
Develop a knowledge base for expert systems, represent that knowledge visually, and understand the functionality of automated smart systems in various applications.
Success criteria
I can:
design and describe the workflow of an automated smart system using IF-THEN rules.
create a flowchart that effectively represents a knowledge base for an expert system.
explain how automated smart systems operate and identify the software used to automate these processes.
assess and compare the outputs of a decision support system (DSS) with the actual outputs of a system and create a simple macro to demonstrate automated processes.
Teaching and learning activity
Activity 82: students revise:
What is an expert system?
What is a flowchart?
Activity 83: students design an automated smart system (for example diagnosing plant diseases in their Smart Garden).
Students identify the system components.
Activity 84: students describe the workflow of the automated smart system scenario.
Activity 85: students describe the automated smart system scenario from the users perspective.
Activity 86: teacher-led discussion on software used to automate processing.
Activity 87: students watch: How to Create Macros in Excel Tutorial (9:16). They create a simple macro by following the tutorial and write a macro for one the spreadsheets they have created for this focus area.
Activity 88: students Think, Pair, Share and interview their teachers on the most unpopular and repetitive tasks they have to do during the day. They then consider which can be automated with software.
Activity 89: students identify the software used to automate processes in the Smart Garden.
Activity 90: students visit and explore Home Assistant. They read through Understanding automations and propose a technical solution for their Smart Garden.
Activity 91: group activity assessing decision support system outputs in a Smart Garden.
Activity 92: teacher-led discussion on how intelligent systems use artificial intelligence (AI), machine learning (ML), and expert systems to solve problems, make decisions and automate processes.
Activity 93: group work where students are put into 4 groups. Each group is responsible for researching their topic:
supercomputers
digital assistants
autonomous vehicles
streaming services.
Each group creates a 1–2 slide presentation or video clip that is collated with the others for class notes and study resources.
Activity 94: revision questions from the TSR on expert systems.
	Students contribute their knowledge base of IF-THEN rules to class study notes.
Students can explain how automated smart systems work and how software is used.
Students contribute to the design of an automated smart system.
Students contribute to the group activity on supercomputers, digital assistants, autonomous vehicles and streaming services including compiling class study notes and presentation slide decks.
Students complete Activities 81 to 93 of the TSR.
	This section is also for use in school when making adjustments to support all students to achieve in their learning.
Include multiple opportunities to respond, for example:
Verbally
individually
partner turn and talk
Non-verbally
gesture
response cards.
	




[bookmark: _Toc198633112]Additional information
For additional support or advice, contact the TAS curriculum team by emailing TAS@det.nsw.edu.au.
[bookmark: _Toc198633113]Further implementation support
Curriculum design and implementation is a dynamic and contextually-specific process. The department is committed to supporting teachers to meet the needs of all students. The advice below on assessment and planning for the needs of every student may be useful when considering the material presented in this sample program of learning.
[bookmark: _Toc198633114]Assessment for learning
Possible formative assessment strategies that could be included:
· Learning intentions and success criteria assist educators to articulate the purpose of a learning task to make judgements about the quality of student learning. These help students focus on the task or activity taking place and what they are learning and provide a framework for reflection and feedback. Online tools can assist implementation of this formative assessment strategy.
· Eliciting evidence strategies allow teachers to determine the next steps in learning and assist teachers in evaluating the impact of teaching and learning activities. Strategies that may be added to a learning sequence to elicit evidence include all student response systems, exit tickets, mini whiteboards (actual or digital), hinge questions, Kahoot, Socrative, or quick quizzes to ensure that individual student progress can be monitored and the lesson sequence adjusted based on formative data collected.
· Feedback is designed to close the gap between current and desired performance by informing teacher and student behaviour (AITSL 2017). AITSL provides a factsheet to support evidence-based feedback.
· Peer feedback is a structured process where students evaluate the work of their peers by providing valuable feedback in relation to learning intentions and success criteria. It can be supported by online tools.
· Self-regulated learning opportunities assist students in taking ownership of their own learning. A variety of strategies can be employed and some examples include reflection tasks, Think, Pair, Share, KWLH charts, learning portfolios and learning logs.
The primary role of assessment is to establish where individuals are in their learning so that teaching can be differentiated and further learning progress can be monitored over time.
Feedback that focuses on improving tasks, processes and student self-regulation is the most effective. Students engaging with feedback can take many forms including formal, informal, formative, summative, interactive, demonstrable, visual, written, verbal and non-verbal (CESE 2020a).
[bookmark: _Toc118968161]

[bookmark: _Toc198633115]Differentiation
Differentiated learning can be enabled by differentiating the teaching approach to content, process, product and the learning environment. For more information on differentiation go to Differentiating learning and Differentiation.
When using these resources in the classroom, it is important for teachers to consider the needs of all students in their class, including:
· Aboriginal and Torres Strait Islander students. Targeted strategies can be used to achieve outcomes for Aboriginal students in K–12 and increase knowledge and understanding of Aboriginal histories and cultures. Teachers should utilise students’ Personalised Learning Pathways to support individual student needs and goals.
· EAL/D learners. Students learning English as an additional language or dialect (EAL/D) will require explicit English language support and scaffolding, informed by the EAL/D enhanced teaching and learning cycle and the student’s phase on the EAL/D Learning Progression. In addition, teachers can access information about supporting EAL/D learners and literacy and numeracy support specific to EAL/D learners.
· Students with additional learning needs. Learning adjustments enable students with disability and additional learning and support needs to access syllabus outcomes and content on the same basis as their peers. Teachers can use a range of adjustments to ensure a personalised approach to student learning. Subject specific curriculum considerations can be found on the Inclusive Practice hub.
· High potential and gifted learners. Assessing and identifying high potential and gifted learners will help teachers decide which students may benefit from extension and additional challenge. Effective strategies and contributors to achievement for high potential and gifted learners help teachers to identify and target areas for growth and improvement. In addition, the Differentiation Adjustment Tool can be used to support the specific learning needs of high potential and gifted students. The High Potential and Gifted Education Professional Learning and Resource Hub supports school leaders and teachers to effectively implement the High Potential and Gifted Education Policy in their unique contexts.
All students need to be challenged and engaged to develop their potential fully. A culture of high expectations needs to be supported by strategies that both challenge and support student learning needs, such as through appropriate curriculum differentiation (CESE 2020a:6).


[bookmark: _Toc198633116]Support and alignment
Resource evaluation and support: all curriculum resources are prepared through a rigorous process. Resources are periodically reviewed as part of our ongoing evaluation plan to ensure currency, relevance, and effectiveness. For additional support or advice contact the TAS curriculum team by emailing TAS@det.nsw.edu.au.
Alignment to system priorities and/or needs: School Excellence Policy.
Alignment to the School Excellence Framework: this resource supports the School Excellence Framework elements of curriculum (curriculum provision) and effective classroom practice (lesson planning, explicit teaching).
Alignment to Australian Professional Standards for Teachers: this resource supports teachers to address Proficient Teacher Standard Descriptors 3.2.2, 3.3.2.
Consulted with: Curriculum and Reform and subject matter experts.
NSW syllabus: Enterprise Computing 11–12
Syllabus outcomes: EC-11-01, EC-11-02, EC-11-03, EC-11-04, EC-11-05, EC-11-06, EC-11-07, EC-11-08, EC-11-09, EC-11-10, EC-11-11.
Author: TAS, Curriculum Secondary Learners, Curriculum Reform
Publisher: State of NSW, Department of Education
Resource: Program of learning
Related resources: further resources to support Enterprise Computing 11–12 can be found on the TAS curriculum page.
Professional learning: relevant professional learning is available on the TAS curriculum page.
Creation date: 2025
Rights: © State of New South Wales, Department of Education.
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