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Course Description

This course provides students with opportunities to apply the Engineering Design Process
(EDP) to meet a variety of technological challenges. Students will research projects, create
designs, build models and/or prototypes, and assess products and/or processes using
appropriate tools, techniques, and strategies. Students will develop an awareness of
environmental and societal issues related to technological design, and will learn about
secondary and postsecondary education and training leading to careers in the field.

Resources

No textbook is required for this course. Students will be given access to all course material in
class and will be given access to software for the course in order to continue their learning.
Students will also be given access to any equipment required for the course.


https://www.edu.gov.on.ca/eng/curriculum/secondary/computer10to12_2008.pdf
https://www.edu.gov.on.ca/eng/document/curricul/secondary/descript/descri9e.pdf
https://www.edu.gov.on.ca/eng/policyfunding/growSuccess.pdf
https://www.edu.gov.on.ca/eng/policyfunding/growSuccess.pdf

The Engineering Design Process

Problem Solving In Technological Education

Learning through problem solving helps students appreciate that all challenges — whether large
or small, complex or simple — are most effectively resolved when approached systematically,
using a simple method or a more comprehensive process, depending on the nature of the
problem.

Among the various problem-solving methods and approaches students may encounter in
technological education include Parts Substitution, Diagnostics, Reverse Engineering, Divide
and Conquer, Extreme Cases, Trial and Error. All these methods share at least some of a
number of systematic steps — for example, identifying the problem, analyzing the situation,
considering possible solutions, selecting the best solution, testing and evaluating the
effectiveness of the solution, and reviewing or repeating steps as necessary to improve the
solution.

The Engineering Design Process:

The Engineering Design Process (EDP) is an approach to learning that emphasizes how
problem solving is the best way to prepare students for the challenges they will face in the world
beyond school. In the workplace, projects or tasks may not always be clearly defined or have
prescribed solutions. Students who have a strong background in problem solving will be more
confident and better equipped to address new challenges in a variety of contexts.

In many technological fields, open-ended problem-solving processes that involve the full
planning and development of products or services to meet identified needs are often referred to
as the “design process”. A design process involves a sequence of steps, such as the following:

e Analyze the context and background, and clearly define the problem or challenge;

e Conduct research to determine design criteria, financial or other constraints, and
availability of materials;

e Generate ideas for potential solutions, using processes such as brainstorming and
sketching;

e Choose the best solution;

e Build a prototype or model;

e Test and evaluate the solution;

e Repeat steps as necessary to modify the design or correct faults;

e Reflect and report on the process.
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Although processes such as this involve a framework of sequential steps, they are typically
iterative processes that may require a retracing of steps, diversions to solve specific problems
along the way, or even a return to the start of the process if it becomes clear that the situation
needs to be clarified and the problem redefined. Problem solvers soon discover that the process
calls for an open mind, the freedom to be creative, and a great deal of patience and persistence.

Overall Curriculum Expectations

The expectations identified for the course TDJ20 describe the knowledge and skills that
students are expected to develop and demonstrate in their class work, on tests, and in various

other activities on which their achievement is assessed and evaluated.



Specific Curriculum Expectations

STRAND A. TECHNOLOGICAL DESIGN FUNDAMENTALS
By the end of this course, students will:

A1. identify and describe the purpose, scope, and steps of a design process;

A2. identify and describe tools, strategies, and skills needed for project research,
planning, and organization;

A3. demonstrate an understanding of how design ideas are represented graphically;

A4. explain the purpose of building models and prototypes, and identify tools, materials,
and methods for building and testing them;

AS. demonstrate an understanding of communications methods used in the design

process.

STRAND B. TECHNOLOGICAL DESIGN SKILLS
By the end of this course, students will:

B1. research, plan, and organize projects, using a design process and appropriate
methods and tools;

B2. apply appropriate methods for generating and graphically representing design ideas
and solutions;

B3. create and test models using a variety of techniques, tools, and materials;

B4. use suitable communication methods throughout the design process.

STRAND C. TECHNOLOGY,THE ENVIRONMENT, AND SOCIETY
By the end of this course, students will:

C1. demonstrate an understanding of environmentally responsible practices, and apply
them throughout the technological design process;
C2. describe how society influences technological innovation and how technology affects

society

STRAND D. PROFESSIONAL PRACTICE AND CAREER OPPORTUNITIES
By the end of this course, students will:

D1.

apply appropriate health, safety, and environmental practices throughout the design
process;




D2. identify careers related to technological design, and the education and training
required for them.

The Achievement Chart

Growing Success: Assessment, Evaluation, and Reporting in Ontario Schools, First Edition,

Covering Grades 1 to 12, 2010 sets out the Ministry of Education’s assessment, evaluation, and

reporting policy. The policy aims to maintain high standards, improve student learning, and
benefit all students, parents, and teachers in elementary and secondary schools across the

province.

The Achievement Chart for the Grade 10 Computer Studies Course identifies four categories of
knowledge and skills and four levels of achievement in the Grade 10 course, Digital

Technologies and Innovations in the Changing World. (For important background, see “Content
Standards and Performance Standards” in the general "Assessment and Evaluation" section

that applies to all curricula.). The achievement chart is a standard province-wide guide to be
used by teachers. It enables teachers to make professional judgements about student work that
are based on clear performance standards and on a body of evidence collected over time.

ACHIEVEMENT CHART FOR TECHNOLOGICAL EDUCATION
COURSES, GRADES 9 -12

Categories

50-59% (Level 1)

60-69% (Level 2)

70-79% (Level 3)

80-100% (Level 4)

Knowledge and Understanding — Subject-specific content acquired in each course (knowledge), and the
comprehension of its meaning and significance (understanding)

The Student:

Knowledge of content demonstrates demonstrates some | demonstrates demonstrates
(e.g., facts,equipment, limited knowledge | knowledge of considerable thorough knowledge
terminology,materials) of content content knowledge of of content

content
Understanding of content | demonstrates demonstrates some | demonstrates demonstrates
(e.g.,procedures,technological | limited understanding of considerable thorough knowledge

concepts, processes,industry
standards)

understanding of
content

content

knowledge of
content

of content

Category

50-59% (Level 1)

60-69% (Level 2)

70-79% (Level 3)

80-100% (Level 4)

Thinking — The use of critical and creative thinking skills and/or processes



http://www.edu.gov.on.ca/eng/policyfunding/growSuccess.pdf
http://www.edu.gov.on.ca/eng/policyfunding/growSuccess.pdf
https://www.dcp.edu.gov.on.ca/en/link/pp26V44zkDcgmv0OJwmOC8w9w7WmRqip1M4mz8G8ilZwNwE9NlHm4EzqP51jIDG2Ar21VlCMynk5rl3DIXOL3XjvV4UnLMlm72XwuXBW7ZGOMnu8ynKQwz5zfQkGxw4RvyF3LRyJ
https://www.dcp.edu.gov.on.ca/en/link/pp26V44zkDcgmv0OJwmOC8w9w7WmRqip1M4mz8G8ilZwNwE9NlHm4EzqP51jIDG2Ar21VlCMynk5rl3DIXOL3XjvV4UnLMlm72XwuXBW7ZGOMnu8ynKQwz5zfQkGxw4RvyF3LRyJ
https://www.dcp.edu.gov.on.ca/en/link/mmyVX11EYzuVzAoP7MzPt2mMmNWg5Yt1GL0Q7k4kUklZ3ZoJ3kHXnxwm2MpVSjw0Jq0XQytMwKXYQQ2PsLVn6j8mAAhzkVPY819KfLQvQXAryncZll
https://www.dcp.edu.gov.on.ca/en/link/Rm1rBppLPyuwERD0pOE0i6gygQ2kz4tNjE2wXGqGUnwYNYoGNniKxzJN2yYgT0PZ7XZ652tvGnprwBv9F2DAK6R6y9fEQ2p0lwpysVXlKBv9D7F5mzDAXXnAt2W2o2Ky9rt47WnZZDm5COV75xJv5
https://www.dcp.edu.gov.on.ca/en/link/Rm1rBppLPyuwERD0pOE0i6gygQ2kz4tNjE2wXGqGUnwYNYoGNniKxzJN2yYgT0PZ7XZ652tvGnprwBv9F2DAK6R6y9fEQ2p0lwpysVXlKBv9D7F5mzDAXXnAt2W2o2Ky9rt47WnZZDm5COV75xJv5
https://www.dcp.edu.gov.on.ca/en/assessment-evaluation

The Student:

Use of planning skills (e.g.,
identifying the problem,
selecting strategies and
resources, scheduling)

uses planning
skills with limited
effectiveness

uses planning skills
with some
effectiveness

uses planning skills
with considerable
effectiveness

uses planning skills
with a high degree
of effectiveness

Use of processing skills
(e.g., analyzing and interpreting
information, reasoning,
generating and evaluating
solutions, forming conclusions)

uses processing
skills with limited
effectiveness

uses processing
skills with some
effectiveness

uses processing
skills with
considerable
effectiveness

uses processing
skills with a high
degree of
effectiveness

Use of critical/creative

thinking processes (e.g.,
problem-solving, design, and
decision-making processes)

uses critical/
creative thinking
processes with
limited
effectiveness

uses critical/
creative thinking
processes with
some effectiveness

uses critical/
creative thinking
processes with
considerable
effectiveness

uses critical/
creative thinking
processes with a
high degree of
effectiveness

Category

50-59% (Level 1)

60-69% (Level 2)

70-79% (Level 3)

80-100% (Level 4)

Communication — The conveying of meaning through various forms

The Student:

Expression and
organization of ideas and
information (e.g., clear
expression, logical
organization) in oral, visual,
and written forms

expresses and
organizes ideas
and information
with limited
effectiveness

expresses and
organizes ideas
and information
with some
effectiveness

expresses and
organizes ideas
and information
with considerable
effectiveness

expresses and
organizes ideas and
information with a
high degree of
effectiveness

Communication for
different audiences in
oral, visual, and written
forms

communicates for
different
audiences and
purposes with
limited
effectiveness

communicates for
different audiences
and purposes with
some effectiveness

communicates for
different audiences
and purposes with
considerable
effectiveness

communicates for
different audiences
and purposes with a
high degree of
effectiveness

Use of conventions (e.g.,
standards/symbols, units of
measurement, acronyms),
vocabulary, and
terminology of the
discipline in oral, visual,
and written forms

uses conventions,
vocabulary, and
terminology with
limited
effectiveness

uses conventions,
vocabulary, and
terminology with
some effectiveness

uses conventions,
vocabulary, and
terminology with
considerable
effectiveness

uses conventions,
vocabulary, and
terminology with a
high degree of
effectiveness

Category

50-59% (Level 1)

60-69% (Level 2)

70-79% (Level 3)

80-100% (Level 4)

Application — The use of knowledge and skills to make connections within and between various contexts

The Student:

Application of knowledge
and skKills (e.g.,concepts,

applies
knowledge and

applies knowledge
and skills in familiar

applies knowledge
and skills in familiar

applies knowledge
and skills in familiar




processes,use of equipment skills in familiar contexts with some | contexts with contexts with a high

and technology) in familiar contexts with effectiveness considerable degree of

contexts limited effectiveness effectiveness
effectiveness

Transfer of knowledge transfers transfers transfers transfers

and skills (e.g., concepts, knowledge and knowledge and knowledge and knowledge and

processes, use of equipment skills to new skills to new skills to new skills to new

and technology) to new contexts with contexts with contexts with contexts with a high

contexts limited some effectiveness | considerable degree of
effectiveness effectiveness effectiveness

Making connections makes makes connections | makes connections | makes connections

within and between connections within and between | within and between | within and between

various contexts (e.g., within and various contexts various contexts various contexts

between disciplines; between between with some with considerable with a high degree

technology, the environment, various contexts effectiveness effectiveness of effectiveness

and society; between school with limited

and future opportunities) effectiveness

Note: A student whose achievement is below 50% at the end of a course will not obtain a credit for the course.

Strategies for Assessment & Evaluation of Student
Performance

Assessment, evaluation, and reporting of student achievement will be based on the policies and
practices outlined in the following Ministry’s policy document Growing Success: Assessment,
Evaluation, and Reporting in Ontario Schools, 2010.

Students will be evaluated based on the overall expectations of the course through the
achievement charts as outlined in this document
https://www.edu.gov.on.ca/eng/curriculum/secondary/teched910curr09.pdf

The Ministry of Education’s document Growing Success: Assessment, Evaluation, and
Reporting in Ontario Schools outlines policies for measuring and communicating achievement.
Levels of achievement are defined as follows:

Level

Percentag

Achievement

Level 1

50—59%

Represents achievement that falls much below the provincial standard.
The student demonstrates the specified knowledge and skills with
limited effectiveness. Students must work at significantly improving
learning in specific areas, as necessary, if they are to be successful in
the next grade/course



http://www.edu.gov.on.ca/eng/policyfunding/growSuccess.pdf
http://www.edu.gov.on.ca/eng/policyfunding/growSuccess.pdf
http://www.edu.gov.on.ca/eng/policyfunding/growSuccess.pdf
https://www.edu.gov.on.ca/eng/curriculum/secondary/teched910curr09.pdf

Level 2 | 60—69% Represents achievement that approaches the provincial standard. The
student demonstrates the specified knowledge and skills with some
effectiveness. Students performing at this level need to work on
identified learning gaps to ensure future success

Level 3 | 70—79% Represents the provincial standard for achievement. The student
demonstrates the specified knowledge and skills with considerable
effectiveness. Parents of students achieving at level 3 can be confident
that their children will be prepared for work in subsequent
grades/courses.

Level 4 | 80—100% Identifies achievement that surpasses the provincial standard. The
student demonstrates the specified knowledge and skills with a high
degree of effectiveness. However, achievement at level 4 does not
mean that the student has achieved expectations beyond those
specified for the grade/course.

Seventy percent (70%) of the evaluation is based on daily classroom work and will be
determined through a variety of methods, as outlined in the table below. Thirty percent (30%) of
the evaluation will be based on a final design project which follows the Engineering Design
Process, includes a prototype and a presentation. This final evaluation allows the student the
opportunity to demonstrate comprehensive achievement of the overall expectations of the
course.

Our teachers use “assessment for learning” and “assessment as learning” practices to help
students identify where they are in relation to the curriculum’s learning goals and what next
steps they need to take to achieve the goals. This ongoing feedback helps prepare students for
“assessment of learning”; the process of collecting and interpreting evidence for the purpose of
summarizing learning at a given point in time, to make judgments about the quality of student
learning on the basis of established criteria, and to assign a value to represent that quality.




Outline of Course Content

Unit 1: The Engineering Design Process (EDP) 3 hours

e Students explore the design process, understand its usefulness and effectiveness in
engineering and around us. Students will apply this process throughout the course.

(STRAND A; A1.1, A1.2, A3.1)

Assessment of Learning:
Quiz on the Engineering Design Process

Unit 2: Introduction to micro:bit 5 hours

e Students learn about microcontrollers in everyday life and will learn the basic software
associated with the micro:bit.

(STRAND B; B1.1, B2.2, B2.3)

Assessment of Learning:
Micro: your first bit assignment.

Unit 3: ePortfolio 8 hours

e Students create an ePortfolio to demonstrate learning and to present their projects,
both individually and in groups, in a well-presented manner

(STRAND B; B4)

Assessment for Learning:
Creation of your ePortfolio; a portal of your work to share! Gather peer feedback.

Unit 4: Micro:bit temperature, light and magnetic sensor 5 hours

e Students learn about the on-board temperature, light and magnetic sensor of the
micro:bit.

(STRAND B; B2, B3)

Assessment of Learning:
Micro:bit assignment.




Unit 5: Micro:bit accelerometer sensor 5 hours

e Students will learn about the on-board accelerometer sensor of the micro:bit.
(STRAND B; B2, B3)
Assessment of Learning:

Micro-bit assignment
Test covering prior units

Unit 6: Micro:bit Turtle 5 hours

o Students will learn about using the Turtle expansion package and functions on the
micro:bit

(STRAND B; B2, B3)

Assessment of Learning:
Micro-bit assignment

Unit 7: Micro:bit Radio 6 hours

e Students will learn about the on-board radio feature of the micro:bit.
(STRAND B; B2, B3)

Assessment for Learning:
Micro-bit assignment

Unit 8: Micro:bit game development 7 hours

e Students learn about using the micro:bit as part of game development.
e Students find innovative ways to incorporate features from different previous units in
their game.

(STRANDA; A2, STRAND B)

Assessment of Learning:
Develop a micro-bit game your classmates can play with!




Unit 9: Engineering Project Design: Prototyping — micro:bit 6 hours

¢ Alone orin teams of two, students embark in an engineering design challenge by
creating a prototype that solves a defined problem. They will conduct research,
brainstorm ideas, and analyze various designs to create their prototype.

(STRAND A)

Assessment for Learning:
submit your Engineering Design Process. Gather feedback.

Unit 10: Engineering Project Design: Final Product — micro:bit 10 hours

Task culmination - Assessment of Learning:

- Students submit their Engineering Design Process report in BrightSpace

- Students submit their final product in their eportfolio

- Presentation to the class; students outline their journey through the EDP and present their
final product.

(STRAND B; B3, B4)
END OF PROJECT CELEBRATION!!!!

Unit 11: CoSpaces 6 hours

e Students are introduced to the basic software associated with the CoSpaces platform.
(STRAND B; B1.1, B2.2, B2.3)

Assessment for Learning
Assignment in CoSPaces

Unit 12: Moving in the Environment 6 hours

e Through a guided, hands-on lesson, students learn how to use paths and inputs to
move around the VR/360 environment.

(STRAND B; B2, B3)

Assessment for Learning
Assignment in CoSPaces




Unit 13: Interaction and Collisions 6 hours

e Students learn how to incorporate quizzes and portals with their CoSpaces projects to
be able to interact with objects and the users.

(STRAND B; B2, B3)

Assessment of Learning
Assignment and a test covering unit 11 12, 13

Unit 14: CoSpaces - physics and GUI 3 hours

e Students learn how to code and manipulate the environment looking at the Physics
and the GUI (Graphic User Interface) modules within the CoSpaces environment —
adding information panels, quizzes and choice panels.

Assessment for Learning
Within the Cumulative Task

Unit 15: Technology,The Environment, And Society, Professional 7 hours
Practice And Career Opportunities

What'’s out there?

- Students identify health and safety regulations and standards that must be considered
when designing products and/or processes, including environmental issues that affect
technological design and describe how society influences the development and use of
technology. Students understand how to follow personal and environmental health and
safety procedures with respect to processes, materials, tools, equipment, and facilities
throughout the design process and related activities.

- Students are introduced to a variety of careers and the Essential Skills that are important
for success in the technological design industry, as identified in the Ontario Skills Passport

- Students research a variety of career opportunities related to technological design, identify
and compare the education and/or training required for them, and learn what types of help
are available to support students interested in pursuing these careers

(STRAND A; A2.3, STRAND C, STRAND D)

Assessment of Learning

Cumulative task using a Differentiated Assessment Strategy: following a roadmap provided by
the teacher, students choose one or two careers which they need to research and analyze.
Students demonstrate their learning by producing either a vlog, a news segment, an artistic
performance (song or music video), publishing an interview, or making a documentary.




Unit 16: Engineering Design Project: Prototyping — CoSpaces

8 hours

(STRAND A)

Assessment of Learning
Submitting a prototype

¢ Inteams, students conduct research, brainstorm ideas, and analyze various designs to
create a prototype that solves a problem.

Unit 17: Engineering Design Project: Final Product

10 hours

Task culmination - Assessment of Learning:

their final product.

(STRAND B; B3, B4)

- Students submit their Engineering Design Process report in BrightSpace
- Students submit their final product in their eportfolio
- Presentation to the class; students outline their journey through the EDP and present

END OF CLASS CELEBRATION!!!!

Course Schedule

Date(s) Times Location Hrs Curriculum
Week 1 Welcomel!! |
Welcome to UOttawa!
- Course Overview, my expectations, academic
Tuesday, January .00.8_- Online integrity
09, 2024 R Synchronous 2 . A few words about yourself!
- Intro to Brightspace
Quiz. Submit quiz in Brightspace
Unit 1: the Engineering Design Process (EDP) -
3hrs
Thursday, January 6:00-8:00 pm Online 5 |- Students will explore the design process, understand
11, 2024 ’ PP Synchronous its usefulness and effectiveness in engineering and
around us. Students will apply this process
throughout the course.
Flexible Flexible Asynchronous 1 | Finish & submit EDP Quiz in Brightspace
Tuesday, January ) : Online . . C
16, 2024 6:00-8:00 pm synchronous 2 | Unit 2: Introduction to micro:bit— 5 hrs




- Students will learn about microcontrollers in everyday
life and will learn the basic software associated with
the micro:bit.

Thursday, February
18, 2024

6:00-8:00 pm

Online
asynchronous

Teacher online for questions and support

Flexible

Flexible

Asynchronous

Submit micro-bit assignment in BrightSpace

Tuesday, January
23,2024

Thursday, January
25, 2024

No classes - high school exams

Unit 3: ePortfolio— 8 hrs
- Students will create an ePortfolio (google site) to

Vipziy, Jemvery 6:00-8:00 pm nliie demonstrate learning and to present their projects,
16, 2024 synchronous L ; .
both individually and in groups, in a well-presented
manner.
Thursday, January | .. : Online . .
18, 2024 6:00-8:00 pm asynchronous Teacher online for questions and support
Flexible Flexible Asynchronous Finish & submit eportfollo assignment in E_Snghtspace
Allow classmates’ access to your eportfolio
Unit 4: micro:bit temperature, light and magnetic
Tuesday, February 6:00-8:00 pm Online sensor — 5 hrs
06, 2024 : adly synchronous - Students will learn about the on-board temperature,
light and magnetic sensor of the micro:bit.
Thursday, February| .. : Online . .
08, 2024 6:00-8:00 pm asynchronous Teacher online for questions and support
Flexible Flexible Asynchronous Submit micro-bit assignment in BrightSpace

Unit 5: micro:bit accelerometer sensor — 5 hrs

ISy, FOTET 6:00-8:00 pm il - Students will learn about the on-board accelerometer
13, 2024 synchronous Y
sensor of the micro:bit.
Thursday, February| .. : Online . .
15, 2024 6:00-8:00 pm asynchronous Teacher online for questions and support
. . Submit micro-bit assignment in BrightSpace
bl Al FEE TS Practice tests provided ahead of next week’s test.
test: unit 3, 4 and 5
Tuesday, February | ., a.99 pm Online Unit 6: micro:bit Turtle — 5 hrs
20, 2024 synchronous - Students will learn about using the Turtle expansion
package and functions on the micro:bit.
Thursday, February| .. : Online . .
22,2024 6:00-8:00 pm asynchronous Teacher online for questions and support
Flexible Flexible Asynchronous Submit micro-bit assignment in BrightSpace




Tuesday. Februar Online Unit 7: micro:bit Radio — 6 hrs
> Y, Y| 6:00-8:00 pm 2 | - Students will learn about the on-board radio feature
7,2024 synchronous SR
of the micro:bit.
Thursday, February 6:00-8:00 oM Online 2 Teacher online for questions and support
29, 2024 ’ PP asynchronous Submit micro:bit assignment in BrightSpace.
Flexible Flexible Asynchronous > wc?gﬁnead: research different game applications with
Week 8 ‘
Unit 8: micro:bit game development — 7 hrs
Tuesday. March Online - Students will learn about using the micro:bit as part
Y. 6:00-8:00 pm 2 of game development.
05, 2024 synchronous e : .
- Students will find innovative ways to incorporate
features from different previous units in their game
Thursday, March . . Online . .
07, 2024 6:00-8:00 pm asynchronous 2 | Teacher online for questions and support
Flexible Flexible Asynchronous 3 Submit micro-bit game in eportfolio 3
Classmates able to peruse colleagues’ games

Tuesday, March
12, 2024

Thursday, March
14, 2024

Tuesday, March

Online

No classes - March break

Unit 9: Engineering Project Design: Prototyping —

micro:bit — 6 hrs

- Alone or in teams of two, students embark in an
engineering design challenge by creating a prototype

6:00-8:00 pm 2 that solves a defined problem. They will conduct
19, 2024 synchronous . : )
research, brainstorm ideas, and analyze various
designs to create their prototype.
- Students will document their Engineering Design
Process using a predefined format.
Thursday, March . . Online . .

21, 2024 6:00-8:00 pm asynchronous 2 | Teacher online for questions and support
Deadline Sunday March 24: submit your Engineering

Flexible Flexible Asynchronous 2 | Design Process in BrightSpace to receive feedback
(Assessment for Learning)

Unit 10: Engineering Project Design: Final Product
— micro:bit — 10 hours
Tuesday, March 6:00-8:00 pm Online > Using feedback from the teacher and their peers,

26, 2024 | adly synchronous students will improve upon their design through
various iterations until they have developed the best
prototype.

Thursday, March . . Online . .
28, 2024 6:00-8:00 pm asynchronous 2 | Teacher online for questions and support
Saturday March 30, 90am- | o | g |k etinalon:sudenis it e Enginerng
2024 4:00pm P 9 P gntsp

- Students submit their final product in their eportfolio




- Presentation to the class; students outline their
journey through the EDP and present their final
product.

(Assessment of Learning)

Week 11
. . Unit 11: CoSpaces — 6 hrs

IESEER, il (02 6:00-8:00 pm Crlee 2 | - Introduction: students will learn the basic software

2024 synchronous : )

associated with the CoSpaces platform.

Thursday, April 04, O0.8- Online . .

2024 6:00-8:00 pm asynchronous 2 | Teacher online for questions and support

Flexible Flexible Asynchronous 2 | Submit CoSpace assignment in BrightSpace.

Tuesday, April 09,

Online

Unit 12: Moving in the Environment — 6 hrs
- through a guided, hands-on lesson, students learn

2024 (ER20RER0 synchronous 2 how to use paths and inputs to move around the
VR/360 environment.
Thursday, April 11, O0.8- Online . .
2024 6:00-8:00 pm asynchronous 2 | Teacher online for questions and support
Flexible Flexible Asynchronous 2 | Submit CoSpace assignment in BrightSpace.

Unit 13: Interaction and Collisions — 6 hrs

Tuesday, April 16, 6:00-8:00 bm Online 5 Students learn how to incorporate quizzes and portals
2024 : UP synchronous with their CoSpaces projects to be able to interact with
objects and the users.
Thursday, April 18, e Online . .
2024 6:00-8:00 pm asynchronous 2 | Teacher online for questions and support
Flexible Flexible Asynchronous 2 Submlt CoSpace a.SS|gnment in BrightSpace
Practice tests provided for next week
1 | Testonunit 11, 12, 13
Unit 14: CoSpaces - physics and GUI — 3 hrs
Students learn how to code and manipulate the
: i environment looking at the Physics modules.
Tuesday, April 23, 6:00-8:00 pm Online
2024 synchronous 1 ,
Students learn how to code and manipulate a GUI
(Graphic User Interface) within the CoSpaces
environment — adding information panels, quizzes and
choice panels.
Thursday, April 25, | .. . Online . .
2024 6:00-8:00 pm asynchronous 2 | Teacher online for questions and support
Unit 15: What’s out there? - 7 hrs
. : Students research careers opportunities,
ey, Al S, 6:00-8:00 pm Crlee 2 | environmental issues, and health / safety regulations,
2024 synchronous

processes, and standards associated with these
careers.




Thursd;g,zl:r/lay = 6:00-8:00 pm Lnliie 2 | Teacher online for questions and support

asynchronous
Flexible Flexible Asynchronous 3 | By Monday May 06: submit cumulative task.

Unit 16: Engineering Design Project: Prototyping —
CoSpaces - 8 hrs

Tuesday, May 07, 6:00-8:00 pm Online > In teams, students create a prototype that solves a
2024 : adly synchronous problem. The team conducts research, brainstorm
ideas, and analyzes various designs to create a
prototype.
Thursday, May 09, O0.8- Online . .
2024 6:00-8:00 pm asynchronous 2 | Teacher online for questions and support

Flexible Tl | Asidvemes | 2 | Sl CORREED EEREEN. i epeninln
Classmates peer review 2 of their colleagues’ projects

Week 17

Unit 17: Engineering Design Project: Final Product
— CoSpaces — 10 hrs

Uk, biey 1, 6:00-8:00 pm Ol 2 | Using feedback from the teacher and their peers,
2024 synchronous : : : ;
students improve upon their design through various
iterations until they have developed the best prototype.
Thursday May 16, . . Online . .
2024 6:00-8:00 pm asynchronous 2 | Teacher online for questions and support
Saturd;gzl\éilay 1, Long weekend of May. The “in-person” class is moved to next Saturday
Assessment of Learning:
- Task culmination: students submit their Engineering
Design Process report in BrightSpace
Saturd2ag2l\£lay %3, 9:00-4:00pm In person 6 | - Students submit their final product in their eportfolio

- Presentation to the class; students outline their
journey through the EDP and present their final
product.

End of classes - Congratulations to you all!!!

Differentiated Instructions for different learners

Teachers at the University of Ottawa Faculty of Engineering Secondary School provide effective
lesson design through differentiated instructional approaches. We plan our teaching in every
subject and discipline to address the various needs of all our students and thrive for students to
see themselves reflected in classroom resources and activities.

When planning instructional approaches, our priorities focus on helping our students achieve
their full potential by providing a learning environment that supports not only their cognitive,
emotional, social, and physical development but also promotes their healthy development, their
sense of self, spirit, their mental health, and their resilience. Parents, guardians, and community
partners all play critical roles in creating this educational experience.



Differentiated instruction is at the core of our curriculum planning. Differentiated instruction
offers students a choice from a range of activities or allows them to select their own projects. By
giving students the power to choose their own topic, they can select something that most
interests them and become more invested in the project. By assessing each individual student’s
abilities, background, interests and learning styles, we can design our lessons based on the
needs of our diverse students. All our courses' contents (what is being taught), processes (how
it is taught), and products (how students demonstrate their learning) are designed in relation to
our students’ needs.

Our effective lesson designs are student centered and involve a strategic blend of whole-class,
small-group, and individual learning activities to suit students’ differing strengths, interests, and
levels of readiness to learn.

e We use a variety of media to ensure that students are provided with alternatives for
auditory and visual information. To support learners as they focus strategically on their
learning goals, we create an environment in which learners can express themselves
using a range of kinesthetic, visual, and auditory strengths.

e We vary ways in which students can respond and demonstrate their
understanding of concepts, and support students in goal-setting, planning, and time-
management skills related to their learning.

e We use an active learning approach, such as live coding. Live coding is a
demonstration by the teacher in which they explain each step of the problem-solving and
programming processes as students engage with these processes in real time. We
occasionally deliberately introduce errors to demonstrate how to respond to such
difficulties. This approach provides opportunities for students to consolidate their
understanding and further develop their Engineering Design Processes skills. We pace
our live coding activities with care to ensure that all students can actively participate and
have time to formulate and ask questions to clarify their understanding.

e We design assignments that are “low floor, high ceiling” — that is, all students are
provided with the opportunity to find their own entry point to the learning. We support
students working at their own pace and can provide further support as needed, while
continuing to move student learning forward. We design tasks that are intentionally
created to be low floor, high ceiling to provide opportunities for students to use varied
approaches and to continue to be engaged in learning with varied levels of complexities
and challenges. This is an inclusive scaffolding approach that is grounded in a growth
mindset: the belief that every student can succeed.

e We engage in peer instruction by involving the use of targeted multiple-choice
questions with distractors that are designed to expose possible misconceptions. This is
an effective technique to check for understanding and to encourage student dialogue
about course topics. Our peer instruction process involves the following steps:



—_—

Students investigate or practice using new concepts;

2. The teacher poses a multiple-choice question, and students individually
select their answers;

3. Students discuss their choices with their peers, which enables them to
explore the topic and possibly clarify their understanding;

4. The teacher poses the same question again and asks each student to
reassess their answer;

5. The teacher facilitates a whole-group discussion of the topic under

consideration.

e We use the Engineering Design Process - a model used by engineers to create
something new or make something better.

e Pair programming - a technique in which two students (a driver and a navigator) work
together using a single computer to solve a problem. The driver’s role is to write the
code, while the navigator provides advice and guidance as they jointly work towards
achieving a common goal.

e Individual work - where students benefit from working individually to investigate algorithms
and write software programs.

e We teach the computational thinking model- a model of thinking that is more about
thinking than it is about computing. It is about designing and evaluating potential solutions to
coding problems. The concepts of computational thinking include:

1. decomposition (the breakdown of a problem or task into steps or pieces);

2. pattern recognition (identification of other problems or items that are
similar);

3. abstraction (the reduction of a complex task to its essential components);

4. algorithms (a set of instructions to follow to solve a problem).

When these concepts are applied, they are known as computational thinking practices.

e We include current events in our lessons - current events and emerging technologies
stimulate student interest and thus, are embedded in our curriculum. They enhance the
relevance of the curriculum and help students connect their in-class lessons with real-world
events or situations. Embedding current events into our lessons is an effective instructional
strategy for implementing many course expectations.

https://www.dcp.edu.gov.on.ca/en/program-planning/considerations-for-program-planning



https://www.dcp.edu.gov.on.ca/en/program-planning/considerations-for-program-planning/

Considerations for Program Planning

Planning Computer Studies Programs for Students with Special
Education Needs

Classroom teachers have a duty to ensure that all students in their class have the opportunity to
learn and succeed regardless of their special education needs. Special Education
Transformation: The Report of the Co-Chairs with the Recommendations of the Working Table
on Special Education, 2006 promotes a set of beliefs that should guide program planning for
students with special education. These beliefs include:

» All students can succeed;

» Universal design and differentiated instruction are effective and interconnected
means of meeting the learning or productivity needs of any group of students;

» Each student has his or her own unique patterns of learning;

» Classroom teachers need the support of the larger community to create a
learning environment that supports students with special education needs;

» Fairness is not sameness.

Teachers are encouraged to develop their program plan in accordance to their students’
diversity of strengths and abilities. This can be achieved through a myriad of ways including:
assessing each student’s prior knowledge and skills, providing ongoing assessment, and
allowing for flexible groupings. By assessing each student’s current achievement level and
weighing that against the course expectations, the teacher can determine if the student will be
requiring any combination of: accommodations, modified expectations, or alternative
expectations. If the student requires accommodations, modified expectations, or both, the
information must be recorded in their Individual Education Plan (IEP).

Students Requiring Accommodations Only

Accommodations that are required by students must be identified on their IEP. Differentiated
instruction and universal design lend themselves well to providing accommodations for
students. Students will still be evaluated on the curriculum course expectations and
achievement levels communicated by the Ministry.

There are three types of accommodations:

» Instructional accommodations: Teachers change the way in which lessons are
taught including integrating technology and using different styles of presentation;

» Environmental accommodations: This includes a change in the learning
environment whether it be classroom seating by location or group, or lighting;

» Assessment accommodations: These allow students to demonstrate their
learning in a different way. For instance, they may be given the opportunity to



give oral answers to written questions or they may be given more time to
complete an assignment or test.

Students Requiring Modified Expectations

Modified expectations that are required by students must be identified on their IEP. For the
most part, these expectations will be based on the regular course expectations but the number
and/or complexity will differ. Modified expectations are specific, realistic, and measurable
achievements that the student can demonstrate independently, given assessment
accommodations.

It is the principal who will decide whether the achievement of the modified expectations
constitutes successful completion of the course and whether the student is eligible to receive a
credit for the course; this decision must be communicated to the student and their parents.

When course expectations are not extensively modified and it is expected that the student can
achieve most of them, the modified expectations should determine how the required knowledge
and skills differ from those identified in the course expectations. In the case, if the student is
working toward a credit for the course, the IEP box must be checked on the Provincial Report
Card.

With extensive modifications to expectations such that achievement of them is not expected to
result in a credit, the expectations should identify the precise requirements or tasks on which the
student’s performance will be evaluated and which will be used to determine the student’s mark
on the Provincial Report Card. The IEP box must be checked and the appropriate statement
from the Guide to the Provincial Report Card, Grades 9-12, 1999 (p. 8) must be added.

Modified expectations must be reviewed in relation to the student’s progress at least once each
reporting period, and must be updated as necessary.

Program Considerations for English Language Learners

Schools in Ontario have a very diverse and multicultural student population, such that 20% of
students have a language other than English as their first language. These English language
learners may be recent immigrants or refugees while others may be born in Canada into a
family whose primary home language is either not English or is an English dialect differing
significantly from the English taught in Ontario schools. Teachers must be mindful that many of
these students are entering a new linguistic and cultural environment at school.

During their first few years in an Ontario school, English language learners pay receive support
through English as a Second Language (ESL) programs or English Literacy Development (ELD)
programs. ELD programs are primarily for newcomers who arrive with significant gaps in their
education, often due to limited opportunities (in terms of education and literacy) in their home
country.



It is important that teachers recognize the orientation process whereby English language
learners adapt to a new social environment and language. Some may be very quiet at first,
using body language rather than speech and/or limited verbal communication to convey their
thoughts. These students thrive in a safe, supportive, and welcoming environment. As the
students learn to speak English, it is important to note that oral fluency is not a good indicator of
the student’s literacy development and vocabulary.

It is the shared responsibility of the classroom teacher, the ESL/ELD teacher (where available),
and other school staff to help in the development of students’ English. Volunteers and peers
may also provide significant support. Teachers are required to adapt their instruction to
facilitate the success of their English language learner students. These adaptations may
include:
» Modifying some or all course expectations such that they are challenging yet
achievable given the student’s English proficiency;
» Using a variety of instruction strategies, such as visual cues, pre-teaching
vocabulary, offering peer tutoring;
» Using a variety of learning resources, such as bilingual dictionaries, visual
material, simplified text;
» Modifying assessments, such as giving extra time, offering the choice of
demonstrating skills’lknowledge orally or in writing, assigning cloze sentences
instead of essays.

When learning expectations are modified for an English language learner, it must be clearly
indicated on their report card.

Equity and Inclusive Education in Computer Studies

The Faculty of Engineering Secondary School abides by the University of Ottawa’s Violence
Prevention Policy and Prevention of Harassment and Discrimination Policy. These policies
encourage staff and students to show respect for diversity in the school and the wider society.
The policies aim to provide a safe learning environment, free from violence, harassment, and
discrimination.

The Ontario First Nation, Métis, Inuit Education Policy Framework

The Ontario First Nation, Métis, and Inuit Education Policy Framework is based on the vision
that all First Nation, Métis and Inuit (FNMI) students in Ontario will have the knowledge, skills
and confidence they need to successfully complete their secondary education to pursue
postsecondary education or training and/or to enter the workforce. They will have the traditional
and contemporary knowledge, skills, and attitudes required to be socially contributive, politically
active, and economically prosperous citizens of the world. All students in Ontario will have
knowledge and appreciation of contemporary and traditional First Nation, Métis, and Inuit
traditions, cultures, and perspectives.


https://orm.uottawa.ca/my-safety/violence/policy
https://orm.uottawa.ca/my-safety/violence/policy
https://orm.uottawa.ca/my-safety/violence/policy
https://www.uottawa.ca/administration-and-governance/policy-67a-prevention-of-harassment-and-discrimination
https://www.uottawa.ca/administration-and-governance/policy-67a-prevention-of-harassment-and-discrimination

The Faculty of Engineering Secondary School abides by the goals stated in the Ontario First
Nation, Métis, and Inuit Education Policy Framework to provide a supportive and safe
environment for all FNMI students. These goals include:

» Increase the level of student achievement
» Reduce gaps in student achievement
» Increase the levels of public confidence

For example, the school will strive to develop awareness among teachers of the learning styles
of First Nation, Métis, and Inuit students and instructional methods designed to enhance the
learning of students, such as incorporating meaningful FNMI cultural perspectives and activities
when planning instruction, and implementing strategies for developing critical and creative
thinking.

The FNMI students will also have access to the support, activities and resources offered by the
uOttawa Indigenous Resource Centre Mashkawaziwogaming. For example, students can have
access to student mentoring from a university student, individual or group meeting with and
Elder in residence, and social and cultural events to participate in, if they wish to.

The Faculty of Engineering Secondary School, as part as the University of Ottawa also supports
the uOttawa Indigenous Action Plan Framework for 2019-2024 which is designed to facilitate
the inclusion of FNMI students and support the specific needs of the indigenous community.

The Ontario Skills Passport and Essential Skills

The Ontario Skills Passport (OSP) is a web-based service that can track students’ Essential
Skills (such as reading, writing, and problem solving) and work habits (such as working safely
and being reliable). These skills and work habits are easily transferable from school to work
and are useful for employers looking to assess potential candidates for cooperative education
placements. The OSP is also useful for students looking to assess, build, document, and track
their skills through their educational, professional, and personal experiences. More information
about the OSP can be found on the ministry website, http://skills.edu.gov.on.ca.

Career Education

In this era of technological innovation with rapidly evolving technologies, employers are always
on the lookout for candidates with strong technical skills who can problem-solve effectively,
think critically, and work collaboratively. At the University of Ottawa Secondary school, these are
the exact skills our students develop through our courses.


http://www.edu.gov.on.ca/eng/aboriginal/fnmiFramework.pdf
http://www.edu.gov.on.ca/eng/aboriginal/fnmiFramework.pdf
https://www.uottawa.ca/indigenous/about-us
https://www.uottawa.ca/indigenous/sites/www.uottawa.ca.indigenous/files/uottawa_iap_english_revisedjune292020.pdf
http://skills.edu.gov.on.ca/
http://skills.edu.gov.on.ca/
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