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Four (4) STEM Units to Build STEM Literacy Throughout Jamaica

STEM Unit Title (1): Exploring Simple Car Propulsion: Toy Car Project

Grade Level: 4-9
Duration: 10 days (45 minutes each)

Introduction: In this project, students will engage in a hands-on exploration of simple car
propulsion technologies. They will design, build, and test their own toy cars using simple
materials and mechanisms. Through this project, students will develop an understanding of
motion, forces, energy transfer, and problem-solving skills. They will also practice collaboration
and critical thinking while fostering creativity and innovation.

Learning Objectives:

Understand the principles of motion, forces, and energy transfer in the context of toy car
propulsion.

Apply scientific and engineering concepts to design and construct a toy car.

Explore and compare different propulsion technologies for toy cars.

Develop problem-solving and critical-thinking skills through hands-on experimentation.
Collaborate effectively with peers in the design, construction, and testing processes.
Communicate their ideas, processes, and findings effectively.

Learning Outcomes: By the end of this lesson, students will be able to:

Explain the concepts of motion, forces, and energy transfer in the context of toy car
propulsion.

Design and construct a toy car using simple materials and mechanisms.

Compare and evaluate the effectiveness of different propulsion technologies for toy cars.
Apply problem-solving strategies to improve the design and performance of their toy
cars.

Collaborate effectively with peers during the design, construction, and testing phases.
Communicate their design ideas, processes, and findings clearly and effectively.

Materials List:

Cardboard

Plastic bottle caps
Wooden dowels or straws
Rubber bands

Balloons

Hot glue gun or craft glue
Scissors

Rulers

Markers

Tape

Stopwatch or timer
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Measuring tape or meter stick

Assessments:

Day 1:

Daily observation and participation

Written reflections and self-assessment

Group discussions and presentations

Performance rubrics for car design, construction, and testing (see Rubric below)

Introduction to Toy Car Project (45 minutes)

Day 2:

5 minutes: Introduce the project and its objectives.

5 minutes: Discuss the importance of understanding motion, forces, and energy transfer
in toy car propulsion.

10 minutes: Show examples of toy cars propelled by simple technologies.

10 minutes: Review the project timeline and expectations.

5 minutes: Distribute materials list and project guidelines.

10 minutes: Assign students to small groups.

Exploring Car Design (45 minutes)

Day 3:

10 minutes: Review the concepts of motion, forces, and energy transfer related to toy
car propulsion.

10 minutes: Discuss different car designs and their advantages.

15 minutes: In groups, brainstorm and sketch initial car design ideas.

10 minutes: Encourage creativity and innovation in design concepts.

5 minutes: Share and discuss design ideas within groups.

Materials Selection and Planning (45 minutes)

Day 4:

10 minutes: Review the importance of selecting appropriate materials for car
construction.

10 minutes: Provide an overview of the available materials.

10 minutes: Discuss the properties and advantages of each material.

10 minutes: In groups, select materials for car construction.

5 minutes: Justify material choices based on design goals and constraints.

Car Frame Construction (45 minutes)

Day 5:

10 minutes: Demonstrate how to cut and assemble cardboard pieces to create a car
frame.

15 minutes: Guide students in constructing their car frames using the chosen materials.
10 minutes: Emphasize stability and structural integrity in the construction process.

10 minutes: Encourage students to experiment with different shapes and sizes.

Wheel and Axle Assembly (45 minutes)

10 minutes: Discuss the role of wheels and axles in facilitating car movement.
15 minutes: Demonstrate how to attach wheels to the car frame.
10 minutes: Assist students in attaching wheels and ensuring proper alignment.
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10 minutes: Test the wheel and axle assembly for smooth movement.

10 minutes: Introduce the concept of potential energy stored in stretched rubber bands.
15 minutes: Demonstrate how to attach rubber bands to the car for propulsion.

10 minutes: Test the cars by winding up the rubber bands and observing the resulting

15 minutes: Demonstrate how to attach a balloon to the car for propulsion.

10 minutes: Test the cars by inflating the balloons and releasing them to propel the cars.

10 minutes: Review the different propulsion technologies explored so far.

15 minutes: Encourage students to test their cars and record their observations.

10 minutes: Discuss the strengths and weaknesses of each propulsion method.

10 minutes: Guide students in brainstorming ideas to improve their car's performance.

Day 6: Rubber Band Propulsion (45 minutes)
[ J
[ J
e 10 minutes: Assist students in attaching rubber bands to their cars.
[ J
motion.
Day 7: Balloon Propulsion (45 minutes)
e 10 minutes: Explain the concept of air propulsion using balloons.
[ J
e 10 minutes: Assist students in attaching balloons to their cars.
[ J
Day 8: Testing and Improving Car Performance (45 minutes)
[ J
[ J
[ J
[ J
e 5 minutes: Allow time for modifications and adjustments.
Day 9: Car Race Preparation (45 minutes)

5 minutes: Announce a friendly car race challenge for the next class.

10 minutes: Discuss the rules and criteria for the race.

25 minutes: Provide students with time to fine-tune their car designs and propulsion
systems.

5 minutes: Encourage collaboration and peer feedback during the preparation process.

Day 10: Car Race Showcase and Reflection (45 minutes)

5 minutes: Review the rules and criteria for the race.

15 minutes: Conduct the car race event, observe and record the performance of each
car.

10 minutes: Engage students in a reflection activity, discussing the successes and
challenges they encountered.

10 minutes: Assess the cars based on predetermined criteria using a rubric.

5 minutes: Encourage students to share their reflections and lessons learned from the
project.

Note: The above lesson plan is a general guideline and can be adjusted based on the specific
needs and abilities of your students.
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Toy Car Project”
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For the Instructor:

Instructional Tips and Intervention Strategies:

Objective 1: Instructional tips for students to understand the principles of motion, forces, and
energy transfer in the context of toy car propulsion.
e Use visual aids and multimedia resources to illustrate the concepts of motion, forces,
and energy transfer.
e Encourage students to ask questions and engage in discussions to deepen their
understanding.
e Provide real-life examples of toy cars and their propulsion mechanisms to make the
concepts more relatable.
e Offer hands-on activities or experiments that allow students to directly observe and
experience these principles in action.

Objective 2: Instructional tips to assist students in applying scientific and engineering concepts
to design and construct a toy car.
e Break down the design process into manageable steps, guiding students through each
stage.
Provide design templates or prompts to help students structure their ideas.
Encourage students to think critically and consider different factors such as materials,
mechanisms, and aerodynamics in their designs.
e Offer support and guidance during the construction phase, ensuring students have
access to necessary tools and materials.

Objective 3: Instructional tips to assist students in exploring and comparing different propulsion
technologies for toy cars.
e Organize a "propulsion technology showcase" where students can investigate and
experiment with different propulsion methods.
Facilitate discussions on the advantages and disadvantages of each technology.
Encourage students to gather data and make comparisons based on factors such as
speed, distance, and energy efficiency.
e Prompt students to think critically about which propulsion technology aligns best with
their design goals.

Objective 4: Instructional tips to assist students in developing problem-solving and critical-
thinking skills through hands-on experimentation.
e Present open-ended challenges or design problems that require students to think
creatively and devise solutions.
e Teach problem-solving strategies such as brainstorming, trial and error, and systematic
troubleshooting.
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Promote reflection and analysis of failed attempts or challenges faced during the
construction process.

Provide opportunities for students to collaborate and share problem-solving strategies
with their peers.

Objective 5: Instructional tips to teach students how to collaborate effectively with peers in the
design, construction, and testing processes.

Assign group roles and responsibilities to encourage collaboration and distribute tasks
evenly.

Facilitate team-building activities to foster a positive and cooperative group dynamic.
Teach communication and active listening skills, emphasizing the importance of
respecting diverse ideas and perspectives.

Monitor group interactions and intervene when necessary to ensure all students have
equal participation and opportunities to contribute.

Objective 6: Instructional tips to teach students how to communicate their ideas, processes,
and findings effectively.

Provide clear guidelines and expectations for oral and written presentations.

Teach effective communication techniques, such as using visual aids, organizing
information coherently, and maintaining eye contact.

Incorporate peer feedback sessions where students can practice giving and receiving
constructive feedback on their presentations.

Offer scaffolding and support for students who may struggle with articulating their ideas,
providing examples or sentence starters as needed.

Intervention Strateqies:

Provide additional resources, such as reading materials or videos, for students who
need extra support in understanding the scientific and engineering concepts.

Offer one-on-one or small-group tutorials for students who may require more
individualized guidance in designing and constructing their toy cars.

Implement differentiated activities or challenges to accommodate different skill levels
and learning styles.

Foster a supportive and inclusive classroom environment where students feel
comfortable seeking help from the teacher or their peers.

Monitor students' progress and offer timely feedback to address misconceptions or
errors in their understanding or application of the concepts.

NOTE: Remember to scaffold instruction, provide clear expectations, and offer support
throughout the lesson to ensure that students at the elementary level grasp the objectives and
achieve the desired outcomes.
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Criteria:
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Toy Car Project Performance Rubric: Car Design, Construction, and Testing

Design Creativity

Exceptional (4 points):
The car design
demonstrates
exceptional creativity,
originality, and
innovative features.

Proficient (3 points):
The car design shows
a good level of
creativity and includes
some original features.

Developing (2 points):
The car design lacks
creativity and shows
limited originality.

Beginning (1 point):
The car design lacks
creativity and
originality.

Construction Quality

Exceptional (4 points):
The car construction is
solid, precise, and
structurally sound with
excellent attention to
detail.

Proficient (3 points):
The car construction is
generally well-
executed with good
attention to detail, but
minor flaws may be
present.

Developing (2 points):
The car construction
shows some
weaknesses in
execution, with
noticeable flaws or
instability.

Beginning (1 point):
The car construction is
poorly executed, with
significant flaws and
instability.

Propulsion
Effectiveness

Exceptional (4 points):
The car demonstrates
exceptional propulsion
effectiveness,
achieving maximum
distance or speed.

Proficient (3 points):
The car demonstrates
good propulsion
effectiveness,
achieving a satisfactory
distance or speed.

Developing (2 points):
The car demonstrates
limited propulsion
effectiveness, with
below-average
distance or speed.

Beginning (1 point):
The car shows poor
propulsion
effectiveness, failing to
achieve a significant
distance or speed.

Teamwork and
Collaboration

Exceptional (4 points):
The team consistently
demonstrates
exceptional
collaboration, effective
communication, and
mutual support.

Proficient (3 points):
The team generally
works well together,
displaying good
communication and
collaboration.

Developing (2 points):
The team struggles
with collaboration and
communication,
leading to some
conflicts or
inefficiencies.

Beginning (1 point):
The team lacks
collaboration and
communication,
hindering progress and
causing significant
conflicts.

Documentation and
Presentation

Exceptional (4 points):
The documentation
and presentation are
outstanding, clear,
organized, and visually
appealing.

Proficient (3 points):
The documentation
and presentation are
well-structured, clear,
and visually
presentable.

Developing (2 points):
The documentation
and presentation lack
organization, clarity,
and visual appeal.

Beginning (1 point):
The documentation
and presentation are
disorganized, unclear,
and visually
unappealing.

Total Score:

e Exceptional (16-20 points)
e Proficient (12-15 points)

e Developing (8-11 points)
e Beginning (4-7 points)

Note: The rubric can be adjusted based on the specific criteria and expectations of the project.
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STEM Unit Title (2): This Little Light of Mine: llluminating Your Own Flashlight
Through Circuitry Project

Grade Level: 4-9

Duration: 10 days (45 minutes each)

Introduction: In this 10-day lesson plan, students will learn about circuits and electricity by
building their own simple flashlights. They will explore the components of a circuit, understand
the flow of electricity, and apply their knowledge to construct a working flashlight. Through this
hands-on project, students will develop their problem-solving, critical thinking, and collaboration
skills.

Learning Objectives:

Understand the basic principles of circuits and electricity.
Identify and describe the components of a simple circuit.

Apply knowledge of circuits to construct a working flashlight.
Troubleshoot and solve problems related to circuit connections.
Collaborate effectively in a team setting.

Document and present their flashlight projects.

Learning Outcomes:

Construct a functional flashlight using a simple circuit.

Demonstrate understanding of circuit components and their roles.

Explain the flow of electricity in a circuit.

Collaborate and communicate effectively within a team.

Document the construction process and present their flashlights to the class.

Materials List:
Batteries (2 per student)
Lightbulbs (2 per student)

e Cardboard or plastic tube (to act as the flashlight body)

e Copper tape

e Aluminum foil

e \Wire strippers

e Scissors

e Electrical tape

e Markers

e Paper and pencils for documentation

e Optional: Decorative materials (e.g., stickers, colored paper) for flashlight customization
Assessments:

e Daily observation and participation

e \Written reflections and self-assessment

e Group discussions and presentations

e Performance rubrics for flashlight design, construction, and testing (see Rubric below)
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Day 1:

Introduction to Circuits and Flashlight Project (45 minutes)

Day 2:

Introduce the project and its objectives. (5 minutes)

Discuss the basic concepts of circuits and electricity. (10 minutes)

Show examples of flashlights and explain their components. (10 minutes)
Distribute materials list and project guidelines. (5 minutes)

Assign students to small groups. (15 minutes)

Circuit Components and Symbols (45 minutes)

Day 3:

Review the components of a simple circuit (battery, wires, bulb). (10 minutes)

Introduce circuit symbols and their representations. (10 minutes)

Provide examples and have students identify the components and symbols. (10 minutes)
Discuss the importance of proper connections in a circuit. (15 minutes)

Designing the Flashlight Body (45 minutes)

Day 4:

Discuss the importance of a sturdy and functional flashlight body. (10 minutes)

Guide students in designing their flashlight bodies using cardboard or plastic tubes. (15
minutes)

Encourage creativity and practicality in their designs. (10 minutes)

Have students present their design sketches to the class. (10 minutes)

Constructing the Circuit Base (45 minutes)

Day 5:

Demonstrate how to create a circuit base using cardboard or a similar material. (10
minutes)

Assist students in cutting and shaping their circuit bases. (15 minutes)

Instruct students to label the components and symbols on their circuit bases. (10
minutes)

Discuss the significance of an organized circuit layout. (10 minutes)

Connecting the Circuit Components (45 minutes)

Review the role of wires and connections in a circuit. (10 minutes)

Guide students in using copper tape and aluminum foil to create circuit paths. (15
minutes)

Assist students in connecting the battery, wires, and lightbulb in their circuit. (10
minutes)

Emphasize the importance of secure and efficient connections. (10 minutes)

Testing and Troubleshooting (45 minutes)

Instruct students to test their circuits by completing the circuit and observing the
lightbulb. (10 minutes)

Encourage students to identify and troubleshoot any issues with their circuits. (15
minutes)

Provide guidance and support as students address problems and make necessary
adjustments. (10 minutes)

Have students document their troubleshooting process. (10 minutes)
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Day 7:

Finalizing the Flashlight Design (45 minutes)

Day 8:

Instruct students to secure the circuit components inside the flashlight body. (10
minutes)

Guide students in assembling the flashlight by attaching the circuit base to the body. (15
minutes)

Encourage students to personalize and decorate their flashlights, if desired. (10 minutes)
Remind students to ensure all connections are secure. (10 minutes)

Presentation Preparation (45 minutes)

Day 9:

Discuss the importance of effective presentation skills. (5 minutes)

Guide students in preparing a short presentation on their flashlights. (15 minutes)
Instruct students to document their construction process and any modifications made.
(10 minutes)

Encourage students to practice their presentations within their groups. (15 minutes)

Flashlight Showcase (45 minutes)

Provide each group with an opportunity to present their flashlights to the class. (20
minutes)

Encourage students to explain their design choices and demonstrate the functionality of
their flashlights. (15 minutes)

Ask the class to provide constructive feedback and ask questions. (10 minutes)

Day 10: Reflection and Assessment (45 minutes)

Engage students in a reflection activity, discussing their experiences and lessons
learned throughout the project. (20 minutes)

Assess students based on their flashlight functionality, understanding of circuit
components, and their ability to document and present their projects effectively. (20
minutes)

Provide feedback and commend students for their efforts and accomplishments. (5
minutes)

Note: The duration and specific activities may be adjusted based on the class's progress and
available resources.



MIN'I; OF 21€ent : d ®

EDUCATION & YOUTH

Instructional Tips & Intervention Strategies for the “This Little Light of Mine: llluminating
Your Own Flashlight Through Circuitry Project”

For the Instructor:

Instructional Tips and Intervention Strategies:

Objective 1: Instructional tips to assist students in understanding the basic principles of circuits
and electricity.
e Begin with a simple and engaging introduction to circuits and electricity, using relatable
examples from everyday life.
e Use visuals, diagrams, and hands-on demonstrations to illustrate the flow of electricity in
a circuit.
e Encourage students to ask questions and engage in discussions to deepen their
understanding.
e Provide opportunities for students to explore circuits through interactive online
simulations or circuit-building Kits.

Objective 2: Instructional tips to assist students in identifying and describing the components of
a simple circuit.
e Introduce circuit components one by one, explaining their function and role within the
circuit.
e Use real-life examples or physical circuit kits to allow students to handle and examine
the components.
e Provide labeled diagrams or flashcards of circuit components for students to study and
identify.
e Facilitate group discussions where students can share their understanding of each
component and its purpose.

Objective 3: Instructional tips to assist students in applying knowledge of circuits to construct a
working flashlight.
e Break down the construction process into sequential steps and provide clear instructions
or a visual guide.
e Offer hands-on activities where students can practice connecting circuit components
using wires, batteries, and light bulbs.
e Provide opportunities for experimentation and exploration, allowing students to test
different arrangements and observe the effects on the flashlight's functionality.
e Offer guidance and support during the construction process, assisting students with
troubleshooting and verifying proper circuit connections.

Objective 4: Instructional tips to teach students how to troubleshoot and solve problems related
to circuit connections.
e Teach students common issues and challenges that may arise when building circuits,
such as loose connections or incorrect wiring.

10
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Provide a troubleshooting guide or checklist for students to refer to when they encounter
problems.

Encourage students to analyze and identify the source of the problem through
systematic testing and observation.

Facilitate peer-to-peer support and collaboration, allowing students to seek assistance
from their classmates when troubleshooting.

Objective 5: Instructional tips to teach students how to collaborate effectively in a team setting.

Assign specific roles and responsibilities within each team to promote collaboration and
ensure equal participation.

Facilitate team-building activities and discussions to establish clear communication
channels and foster a positive team dynamic.

Teach and model effective communication skills, such as active listening, respecting
diverse perspectives, and offering constructive feedback.

Monitor team interactions and intervene when necessary to ensure equitable distribution
of tasks and opportunities for all team members.

Objective 6: Instructional tips to teach students how to document the construction process and
present their flashlight projects.

Teach students effective methods of documenting their work, such as taking clear
photographs, keeping a construction journal, or creating a digital presentation.

Provide guidelines or templates for organizing the documentation, including key steps,
observations, and challenges faced during the construction process.

Encourage students to reflect on their learning experiences and articulate their thought
processes, both in writing and during their presentations.

Conduct a structured presentation session where students can showcase their
flashlights, explain their design choices, and answer questions from their peers.

Intervention Strateqies:

Offer additional resources, such as simplified explanations, visuals, or supplementary
readings, to support students who may require extra assistance in understanding circuit
concepts.

Provide targeted small-group or one-on-one instruction for students who are struggling
with identifying or connecting circuit components.

Implement differentiated activities or challenges to accommodate different skill levels
and learning styles.

Foster a supportive and inclusive classroom environment where students feel
comfortable seeking help from the teacher or their peers.

Monitor students' progress and provide timely feedback to address misconceptions or
errors in their circuit construction or understanding.

NOTE: Remember to scaffold instruction, provide clear expectations, and offer support
throughout the lesson to ensure that students at the elementary level grasp the objectives and
achieve the desired outcomes.

11
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Criteria:

Design Creativity

Construction
Quality

Testing

Overall
Performance

Teamwork and
Collaboration

Documentation
and Presentation

Total Score:

Exceptional (4 points):
The flashlight design is
innovative, practical, and
aesthetically pleasing,
demonstrating
exceptional creativity
and originality.

Exceptional (4 points):
The construction is
precise, neat, and
demonstrates excellent
craftsmanship, ensuring
structural integrity and
secure component
attachment.

Exceptional (4 points):
The flashlight functions
flawlessly, providing
consistent and bright
light output,
demonstrating durability
and excellent battery life.

Exceptional (4 points):
The overall performance
of the flashlight is
excellent, meeting or
exceeding expectations
in design, construction,
and testing aspects.

Exceptional (4 points):
The team consistently
demonstrates
exceptional
collaboration, effective
communication, and
mutual support.

Exceptional (4 points):
The documentation and
presentation are
outstanding, clear,
organized, and visually
appealing.

e Exceptional (16-20 points)
e Proficient (12-15 points)
e Developing (8-11 points)

Proficient (3 points):
The flashlight design is
practical, functional, and
visually appealing,
showing creativity and
originality.

Proficient (3 points):
The construction is
accurate, showing good
craftsmanship, with
stable structure and
mostly secure
component attachment.

Proficient (3 points):
The flashlight functions
well, providing reliable
light output, showing
durability and good
battery life.

Proficient (3 points):
The overall
performance of the
flashlight is good,
meeting most
expectations in design,
construction, and
testing aspects.

Proficient (3 points):
The team generally
works well together,
displaying good
communication and
collaboration.

Proficient (3 points):
The documentation and
presentation are well-
structured, clear, and
visually presentable.
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Flashlight Project Performance Rubric: Flashlight Design, Construction, and Testing

Developing (2 points):
The flashlight design is
functional and visually
pleasing, but lacks some
creativity and originality.

Developing (2 points):
The construction is
acceptable but shows
some inconsistencies in
craftsmanship and
component attachment.

Developing (2 points):
The flashlight functions
adequately but may have
some minor issues with
light output or durability.

Developing (2 points):
The overall performance
of the flashlight is fair,
meeting some
expectations but lacking
in certain areas of
design, construction, or
testing.

Developing (2 points):
The team struggles with
collaboration and
communication, leading
to some conflicts or
inefficiencies.

Developing (2 points):
The documentation and
presentation lack
organization, clarity, and
visual appeal.

Beginning (1 point):
The flashlight design is
simplistic, lacking
creativity, and does not
meet requirements.

Beginning (1 point):
The construction is
sloppy, lacking
attention to detail, and
has structural stability
issues with loosely
attached components.

Beginning (1 point):
The flashlight functions
poorly, with inconsistent
or weak light output,
lacking durability and
having poor battery life.

Beginning (1 point):
The overall
performance of the
flashlight is poor, falling
significantly short of
expectations in design,
construction, and
testing aspects.

Beginning (1 point):
The team lacks
collaboration and
communication,
hindering progress and
causing significant
conflicts.

Beginning (1 point):
The documentation and
presentation are
disorganized, unclear,
and visually
unappealing.

12
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e Beginning (4-7 points)

Note: The rubric can be adjusted based on the specific criteria and expectations of the project.
STEM Unit Title (3): Small Space, Big Family: Designing an Innovative Tiny House Project
Grade Level: 4-9

Duration: 10 days (45 minutes each)

Introduction: In this 10-day lesson plan, students in grades 4-9 will embark on an exciting Tiny
House Project that focuses on the principles of design and construction to create a functional
and innovative house in a small area for a big family. Through this project, students will explore
the challenges and considerations involved in designing a small space to meet the needs of
multiple family members. They will develop critical thinking, problem-solving, collaboration, and
creativity skills as they work in teams to design and construct a model of their own tiny house.
By the end of the project, students will have gained a deeper understanding of design principles,
spatial optimization, and the engineering process, while showcasing their creativity and ability to
meet specific requirements. Let's get started!

Learning Objectives:

e Understand the principles of design and construction in the context of creating a
functional and innovative tiny house.

e Analyze and apply critical thinking skills to identify the challenges and considerations
involved in designing a small space for a big family.

e Collaborate effectively in teams to develop and refine design ideas for the tiny house
project.

e Utilize problem-solving skills to address design constraints and optimize the use of
space in the tiny house.

e Demonstrate creativity in designing and constructing a model of a tiny house that meets
the needs of a big family.

e Apply the engineering process, including planning, prototyping, and testing, to create a
functional and well-designed tiny house model.

e Communicate ideas and concepts effectively through oral presentations and visual
representations of their tiny house designs.

Learning Outcomes:

e Students will be able to explain the principles of desigh and construction as they apply to
the creation of a functional and innovative tiny house.

e Students will demonstrate an understanding of the challenges and considerations
involved in designing a small space for a big family.

e Students will effectively collaborate in teams, contributing their ideas and listening to
others' perspectives, to develop and refine design concepts for their tiny house.

e Students will apply problem-solving skills to address design constraints and optimize the
use of space in their tiny house model.

e Students will showcase creativity in designing and constructing a model of a tiny house
that effectively meets the needs of a big family.

13
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Students will follow the engineering process, including planning, prototyping, and testing,
to create a functional and well-designed tiny house model.

Students will effectively communicate their design ideas and concepts through oral
presentations and visual representations, showcasing their understanding of the
project's requirements and design principles.

Materials:

Poster boards

Construction paper

Scissors

Glue sticks

Markers

Rulers

Small cardboard boxes

Assorted craft materials (optional)

Assessments:

Day 1:

Daily observation and participation

Written reflections and self-assessment

Group discussions and presentations

Performance rubrics for tiny house design, construction, and testing (see Rubric below)

Introduction and Brainstorming (45 minutes)

Day 2:

Activity 1: Introduce the project and its objectives. (5 minutes)

Activity 2: Discuss the concept of tiny houses and their benefits. (10 minutes)

Activity 3: Present examples and images of tiny houses for inspiration. (10 minutes)
Activity 4: Distribute materials list and project guidelines. (5 minutes)

Activity 5: Form small groups and assign roles. (5 minutes)

Activity 6: Brainstorm the needs and requirements of a big family living in a small space.
(5 minutes)

Activity 7: Discuss the challenges of designing for limited space and multiple occupants.
(5 minutes)

Designing the Floor Plan (45 minutes)

Day 3:

Activity 1: Review the importance of floor plans in space design. (5 minutes)

Activity 2: Provide poster boards and rulers. (5 minutes)

Activity 3: Instruct students to sketch and design a floor plan for their tiny house. (20
minutes)

Activity 4: Emphasize the need to consider layout, functionality, and the needs of a big
family. (10 minutes)

Activity 5: Discuss space optimization strategies and multi-purpose design. (5 minutes)

Exterior Design and Materials (45 minutes)

Activity 1: Introduce the importance of the exterior design in a tiny house. (5 minutes)

14
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Day 4:

Activity 2: Discuss various materials suitable for constructing the exterior. (10 minutes)
Activity 3: Instruct students to create an exterior design and select appropriate materials.
(20 minutes)

Activity 4: Encourage creativity and architectural elements. (5 minutes)

Activity 5: Present the design ideas within their groups. (5 minutes)

Interior Design and Furniture Selection (45 minutes)

Day 5:

Activity 1: Discuss the challenges of interior design in a small space. (5 minutes)
Activity 2: Guide students in selecting suitable furniture for their tiny house. (15 minutes)
Activity 3: Instruct students to create a furniture layout for the interior. (15 minutes)
Activity 4: Emphasize space-saving solutions and efficient use of space. (5 minutes)
Activity 5: Encourage students to consider storage options and multi-functional furniture.
(5 minutes)

Construction Planning and Measurement (45 minutes)

Day 6:

Activity 1: Provide small cardboard boxes, scissors, tape, and craft materials. (5
minutes)

Activity 2: Instruct students to measure and cut cardboard pieces according to their floor
plans. (15 minutes)

Activity 3: Guide students in assembling the basic structure of their tiny house. (15
minutes)

Activity 4: Emphasize the importance of accurate measurements and sturdy
construction. (10 minutes)

Constructing the Exterior (45 minutes)

Day 7:

Activity 1: Assist students in applying selected materials to the exterior of their tiny
house. (15 minutes)

Activity 2: Guide students in adding architectural details and decorative elements. (15
minutes)

Activity 3: Encourage attention to scale, proportion, and craftsmanship. (10 minutes)
Activity 4: Discuss the importance of finishing touches in construction. (5 minutes)

Interior Construction and Furnishing (45 minutes)

Day 8:

Activity 1: Instruct students to construct and arrange furniture inside their tiny house. (20
minutes)

Activity 2: Assist students in decorating the interior with appropriate craft materials. (10
minutes)

Activity 3: Encourage creativity and attention to detail. (10 minutes)

Activity 4: Discuss the significance of practicality and comfort in interior design. (5
minutes)

Testing and Assessing Functionality (45 minutes)

Activity 1: Instruct students to test the functionality of their tiny houses. (15 minutes)
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Day 9:

Activity 2: Discuss criteria for assessing the functionality and usability of the house. (10
minutes)

Activity 3: Allow time for students to make any necessary adjustments and
improvements. (15 minutes)

Activity 4: Encourage students to document their testing process and results. (5 minutes)

Presentation Preparation (45 minutes)

Activity 1: Discuss the importance of effective presentation skills. (5 minutes)

Activity 2: Guide students in preparing a presentation on their tiny house designs. (20
minutes)

Activity 3: Instruct students to document their design and construction process. (10
minutes)

Activity 4: Encourage students to practice their presentations within their groups. (10
minutes)

Day 10: Tiny House Showcase and Reflection (45 minutes)

Activity 1: Provide each group with an opportunity to present their tiny houses to the
class. (15 minutes)

Activity 2: Encourage students to explain their design choices, highlight features, and
discuss the challenges they faced. (15 minutes)

Activity 3: Ask the class to provide constructive feedback and ask questions. (10
minutes)

Activity 4: Engage students in a reflection activity, discussing their experiences and
lessons learned throughout the project. (5 minutes)

Activity 5: Assess students based on their tiny house design, construction, presentation,
and ability to work effectively in a group. (5 minutes)

Activity 6: Provide feedback and commend students for their efforts and
accomplishments. (5 minutes)

Note: Educators can adapt and modify this lesson plan based on the available resources, time
constraints, and the specific needs of the students in grades 4-9. See the instructional tips and
intervention strategies below.
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Instructional Tips & Intervention Strategies for the “Small Space, Big Family: Designing
an Innovative Tiny House Project”

For the Instructor:

Objective 1: Strategies to assist students in understanding the principles of design and
construction in the context of creating a functional and innovative tiny house.

Instructional Tips:

Use age-appropriate language and examples to introduce the concept of design and
construction. Relate it to familiar objects or structures that students encounter in their
daily lives.

Show visuals, such as pictures or videos, of different types of houses and buildings,
highlighting their design and construction elements.

Break down the principles of design and construction into simple concepts, such as
shape, size, materials, and functionality.

Engage students in hands-on activities, such as building structures with blocks or
cardboard, to help them understand basic construction principles.

Provide real-world examples of innovative design solutions in small spaces, such as
foldable furniture or multi-purpose rooms, to spark students' creativity and thinking.

Objective 2: Strategies to assist students in analyzing and applying critical thinking skills to
identify the challenges and considerations involved in designing a small space for a big family.

Intervention Strategies:

Encourage students to brainstorm and discuss the specific needs and challenges of a
big family living in a small space. Prompt them with questions such as, "What are some
difficulties you think a big family might face in a small house?" or "What are some ways
to address those challenges?"

Provide scenarios or case studies where students can analyze the limitations and
possibilities of designing for a small space. For example, present a scenario where a
family of six needs to fit all their belongings and activities in a tiny house.

Foster critical thinking by asking open-ended questions that require students to consider
multiple perspectives and come up with creative solutions. For instance, ask, "How can
we optimize the space to accommodate everyone's needs?"

Offer guidance and support during group discussions to ensure that all students have
the opportunity to participate and contribute their ideas.

Provide examples of successful tiny house designs and encourage students to analyze
the strategies used to maximize space and functionality.

Objective 3: Strategies to teach students how to collaborate effectively in teams to develop and
refine design ideas for the tiny house project.

Instructional Tips:
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Teach students about the importance of teamwork and effective communication. Discuss
the value of listening to others' ideas, sharing responsibilities, and working together
towards a common goal.

Assign group roles to promote equal participation and ensure that each student has a
specific responsibility within the team.

Provide clear guidelines and expectations for group work, including deadlines, task
distribution, and ways to resolve conflicts.

Facilitate group discussions by encouraging students to actively listen to their
teammates' ideas and provide constructive feedback.

Incorporate cooperative learning activities, such as brainstorming sessions or design
challenges, that require students to collaborate and build upon each other's ideas.

Objective 4: Utilize problem-solving skills to address design constraints and optimize the use of
space in the tiny house.

Intervention Strateqgies:

Present students with design constraints, such as limited square footage, specific family
needs, or budget limitations, and encourage them to brainstorm creative solutions.
Guide students through the process of identifying and analyzing design challenges. Help
them break down complex problems into smaller, manageable components.

Encourage students to think outside the box and explore unconventional solutions.
Foster a supportive environment where students feel comfortable taking risks and
sharing their ideas.

Provide opportunities for trial and error. Allow students to prototype and test their design
ideas, and encourage them to make adjustments based on the feedback received.
Scaffold problem-solving by providing prompts or guiding questions that lead students
towards possible solutions. For example, ask, "How can we make the most of vertical
space in the tiny house?"

Objective 5: Demonstrate creativity in designing and constructing a model of a tiny house that
meets the needs of a big family.

Instructional Tips:

Inspire students by showcasing examples of creative tiny house designs and unique
features that address the needs of a big family.

Encourage students to think imaginatively and explore various design possibilities.
Emphasize that there is no right or wrong answer in creative design.

Provide a variety of materials and resources for students to experiment with during the
design and construction process. This could include craft supplies, recyclable materials,
or miniature furniture.

Incorporate art and design elements into the project by encouraging students to use
colors, patterns, and textures to enhance their tiny house models.

Celebrate and recognize individual and group creativity by providing opportunities for
students to showcase and explain their design choices to their peers.
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NOTE: Remember to scaffold instruction, provide clear expectations, and offer support
throughout the lesson to ensure that students at the elementary level grasp the objectives and
achieve the desired outcomes.
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Criteria:

Design Creativity

Construction
Quality

Testing

Teamwork and
Collaboration

Documentation
and Presentation

Exceptional (4 points):
The tiny house design is
innovative, practical, and
aesthetically pleasing,
demonstrating
exceptional creativity
and originality.

Exceptional (4 points):
The construction is
executed with precision
and neatness,
showcasing excellent
craftsmanship. It
ensures the structural
integrity of the tiny house
and ensures secure
attachment of all
components.

Exceptional (4 points):
The structure of the tiny
house undergoes
thorough testing and
performs flawlessly. It
exhibits consistent and
robust performance,
showcasing durability
and excellent overall
functionality.

Exceptional (4 points):
The team consistently
demonstrates
exceptional
collaboration, effective
communication, and
mutual support.

Exceptional (4 points):
The documentation and
presentation are
outstanding, clear,
organized, and visually
appealing.

Proficient (3 points):
The tiny house design is
practical, functional, and
visually appealing,
showing creativity and
originality.

Proficient (3 points):
The construction is
accurate and displays
good craftsmanship.
The structure of the tiny
house is stable, and the
majority of components
are securely attached.

Proficient (3 points):
The structure of the tiny
house performs well
during testing, providing
reliable and consistent
performance. It
demonstrates durability
and has good overall
functionality, including
satisfactory
performance in light
output and durability.

Proficient (3 points):
The team generally
works well together,
displaying good
communication and
collaboration.

Proficient (3 points):
The documentation and
presentation are well-
structured, clear, and
visually presentable.
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Tiny House Project Performance Rubric: Tiny House Design, Construction, and Testing

Developing (2 points):
The tiny house design is
functional and visually
pleasing, but lacks some
creativity and originality.

Developing (2 points):
The construction is
acceptable, but there are
some inconsistencies in
craftsmanship and
component attachment.
It may require
improvements to
enhance overall quality.

Developing (2 points):
The structure of the tiny
house performs
adequately during testing
but may encounter minor
issues with light output or
durability. Some
improvements or
adjustments might be
necessary to enhance its
performance.

Developing (2 points):
The team struggles with
collaboration and
communication, leading
to some conflicts or
inefficiencies.

Developing (2 points):
The documentation and
presentation lack
organization, clarity, and
visual appeal.

Beginning (1 point):
The tiny house design
is simplistic, lacking
creativity, and does not
meet requirements.

Beginning (1 point):
The construction is
sloppy and lacks
attention to detail.
Structural stability
issues arise due to
loosely attached
components. There is a
significant need for
improvement in
craftsmanship and
construction practices.

Beginning (1 point):
The structure of the tiny
house exhibits poor
performance during
testing. It shows
inconsistencies or
weakness in light
output, lacks durability,
and has a subpar
battery life. Significant
improvements are
required to meet the
desired standards.

Beginning (1 point):
The team lacks
collaboration and
communication,
hindering progress and
causing significant
conflicts.

Beginning (1 point):
The documentation and
presentation are
disorganized, unclear,
and visually
unappealing.
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STEM Unit Title (4): Watering a Brighter Future: The Irrigation System Project

Grade Level: 4-9
Duration: 10 days (45 minutes each)

Introduction: In this 10-day project, students will engage in a hands-on exploration of simple
irrigation systems. They will learn about the importance of water conservation and sustainable
agriculture while designing, building, and testing their own irrigation systems using basic
materials. Through this project, students will develop an understanding of plant needs, water
flow, and system design, while fostering creativity, problem-solving, and collaboration skills.

Learning Objectives:

Understand the importance of water conservation in agriculture.

Explore the basic principles of irrigation systems and water flow.

Design and construct a simple irrigation system using everyday materials.
Investigate the impact of different irrigation techniques on plant growth.

Apply problem-solving and critical-thinking skills to optimize their irrigation systems.
Collaborate effectively with peers in the design and testing process.

Communicate findings and reflect on the engineering process.

Learning Outcomes: By the end of this lesson, students will be able to:

Explain the importance of water conservation in sustainable agriculture.

Design and construct a simple irrigation system using available materials.
Demonstrate an understanding of water flow and irrigation principles.

Analyze and evaluate the impact of different irrigation techniques on plant growth.
Apply problem-solving strategies to optimize their irrigation systems.

Collaborate and communicate effectively with peers during the design and testing
phases.

Reflect on the engineering process and lessons learned through self-assessment.

Materials List:

Plastic bottles or containers

Plastic tubing or straws

Water source (sink, hose, or watering can)
Soll

Small plants or seeds

Scissors

Tape or adhesive

Plastic cups or containers

Measuring cups

Markers

Stopwatch or timer

Rulers or measuring tapes

Notepads or journals for recording observations

Assessments:

21Cent=d.
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Day 1:

Daily observations and participation

Design sketches and explanations

Plant growth and health measurements

Data analysis and comparison of different irrigation techniques

Peer collaboration and communication

Performance rubrics for irrigation design, construction, and testing (see Rubric below)

Introduction to Irrigation Systems (45 minutes)

Day 2:

Introduction to the project and objectives (5 minutes): The teacher introduces the project
by explaining the goals and objectives of the irrigation system project.

Discussion on the importance of water conservation in agriculture (15 minutes): Students
participate in a discussion on why water conservation is crucial in agriculture and how
efficient irrigation systems can help conserve water.

Overview of different irrigation techniques (25 minutes): The teacher provides an
overview of various irrigation techniques such as drip irrigation, sprinkler systems, and
flood irrigation. The benefits and limitations of each technique are discussed.

Understanding Plant Needs (45 minutes)

Day 3:

Discuss the water requirements of plants and their growth stages (15 minutes): Students
learn about the water needs of plants at different growth stages and how inadequate or
excessive watering can affect plant health and growth.

Investigate different plant species and their specific water needs (15 minutes): Students
explore different plant species and research their specific water requirements, taking into
account factors such as climate, soil type, and plant characteristics.

Identify factors that influence water absorption in plants (15 minutes): Students examine
the factors that influence water absorption by plants, including root structure, soil
moisture content, and transpiration.

Designing the Irrigation System (45 minutes)

Day 4:

Introduce different materials and components for the irrigation system (10 minutes): The
teacher introduces the various materials and components used in an irrigation system,
such as pipes, valves, connectors, and emitters.

Demonstrate different system designs (drip, sprinkler, etc.) (15 minutes): The teacher
demonstrates different irrigation system designs, including drip irrigation, sprinkler
systems, and so on, highlighting their features and applications.

Students brainstorm and sketch their irrigation system designs (20 minutes): Students
use their creativity and the knowledge gained to brainstorm and sketch their own
irrigation system designs, considering factors like water efficiency, plant needs, and
available materials.

Building the Irrigation System (45 minutes)

Provide materials and tools for construction (10 minutes): The teacher provides the
necessary materials and tools for students to build their irrigation systems, including
pipes, connectors, emitters, and cutting tools.
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Day 5:

Students build their irrigation systems based on their designs (25 minutes): Students
follow their sketches and use the provided materials to construct their irrigation systems,
ensuring secure connections and proper water flow control.

Emphasize the importance of secure connections and water flow control (10 minutes):
The teacher emphasizes the significance of secure connections to prevent leaks and the
need to control water flow to optimize irrigation efficiency.

Testing Water Flow (45 minutes)

Day 6:

Discuss the concept of water flow and pressure (10 minutes): The teacher explains the
concepts of water flow and pressure, including how they relate to irrigation systems and
the importance of maintaining appropriate flow rates.

Students test the water flow rate and adjust their systems if needed (20 minutes):
Students test their irrigation systems to measure the water flow rate and make
adjustments as necessary to achieve optimal performance.

Measure and record the flow rates of different irrigation techniques (15 minutes):
Students measure and record the flow rates of different irrigation techniques, comparing
their findings to evaluate the efficiency of each technique.

Soil Preparation and Planting (45 minutes)

Day 7:

Discuss soil preparation techniques for irrigation (10 minutes): The teacher discusses
soil preparation techniques, such as tilling, adding organic matter, and ensuring proper
drainage, to optimize irrigation effectiveness.

Provide soil and small plants or seeds (10 minutes): Students are provided with soil and
small plants or seeds to be used in their irrigation systems.

Students prepare the soil and plant their chosen plants or seeds (25 minutes): Students
prepare the soil in their designated plant containers and carefully plant their chosen
plants or seeds, considering the specific water needs of each.

Implementing and Observing Irrigation (45 minutes)

Day 8:

Students install their irrigation systems in the plant containers (10 minutes): Students
install their irrigation systems in the designated plant containers, ensuring proper
placement and connection to deliver water to the plants.

Begin irrigating the plants according to the chosen technique (25 minutes): Students
start the irrigation process according to the chosen technique (drip, sprinkler, etc.),
making sure water is distributed evenly to the plants.

Students record observations on plant growth and water distribution (10 minutes):
Students observe and record data on plant growth, health, and water distribution within
their containers.

Data Collection and Analysis (45 minutes)

Measure and record plant growth, health, and water usage data (15 minutes): Students
measure and record data on plant growth, health, and water usage, including
observations on plant height, leaf color, and water consumption.
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Day 9:

Compare and analyze the performance of different irrigation techniques (20 minutes):
Students compare and analyze the performance of different irrigation techniques based
on their data, discussing the effectiveness of each method.

Discuss the impact of irrigation on plant growth and sustainability (10 minutes): The
class engages in a discussion about the impact of irrigation on plant growth, as well as
the importance of sustainable irrigation practices.

Optimization and Improvement (45 minutes)

Students reflect on the performance of their irrigation systems (15 minutes): Students
reflect on the performance of their irrigation systems, considering their strengths and
areas for improvement.

Identify areas for improvement and optimization (15 minutes): Students identify specific
areas for improvement and optimization in their irrigation systems, such as reducing
water waste or enhancing water distribution.

Make necessary maodifications to enhance the efficiency of their systems (15 minutes):
Students make necessary modifications to their irrigation systems, implementing
improvements identified during the reflection and optimization process.

Day 10: Irrigation System Showcase and Reflection (45 minutes)

Students present their irrigation systems and findings (20 minutes): Each student
presents their irrigation system design, construction process, and findings to the class,
highlighting the strengths and improvements made.

Class discussion on the engineering process and lessons learned (15 minutes): The
class engages in a discussion about the engineering process involved in building an
irrigation system and shares the lessons they learned throughout the project.

Reflect on the importance of water conservation and sustainable agriculture (10
minutes): Students reflect on the importance of water conservation and sustainable
agriculture, considering how their irrigation systems contribute to these efforts.

Note: Educators can adapt and modify this lesson plan based on the available resources, time
constraints, and the specific needs of the students in grades 4-9. See the instructional tips and
intervention strategies below.
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Instructional Tips & Intervention Strategies for the “Watering a Brighter Future: The
Irrigation System Project”

For the Instructor:

Instructional Tips and Intervention Strategies:

Objective 1: Instructional tips to assist students in understanding the importance of water
conservation in agriculture.

e Begin with a class discussion on the significance of water conservation in sustainable
agriculture, highlighting the limited availability of water resources and the impact of water
usage on the environment.

e Use real-life examples and case studies to illustrate the consequences of water scarcity
and the benefits of efficient irrigation practices.

e Engage students in critical thinking by encouraging them to brainstorm and propose
solutions for reducing water usage in agriculture.

e Provide opportunities for students to explore multimedia resources, such as videos,
articles, or online interactive modules, to deepen their understanding of water
conservation in agriculture.

Objective 2: Instructional tips to assist students in exploring the basic principles of irrigation
systems and water flow.
e Introduce the fundamental concepts of irrigation systems, including the purpose,
components, and functions of an irrigation system.
e Use visual aids, diagrams, or interactive simulations to illustrate how water flows through
different types of irrigation systems (e.g., drip, sprinkler, flood).
e Conduct hands-on demonstrations or experiments to help students observe and
understand the principles of water flow, pressure, and distribution in irrigation systems.
e Facilitate class discussions to encourage students to share their observations and ask
guestions related to water flow in irrigation systems.

Objective 3: Instructional tips to assist students in designing and constructing a simple irrigation
system using available materials.

e Provide guidance on the process of designing an irrigation system, emphasizing the
factors to consider, such as plant water requirements, available materials, and space
constraints.

e Encourage students to brainstorm and sketch their irrigation system designs,
considering factors like water source, delivery method, and control mechanisms.

e Offer a variety of materials, such as plastic bottles, tubes, and connectors, for students
to use in constructing their irrigation systems.

e Provide hands-on support and guidance during the construction phase, assisting
students in connecting components and ensuring proper water flow and control.
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Objective 4: Instructional tips to teach students how to investigate the impact of different
irrigation technigues on plant growth.

Introduce different irrigation techniques, such as drip irrigation, sprinkler irrigation, or
flood irrigation, and discuss their advantages, disadvantages, and suitability for specific
plant types.

Assign groups of students to test different irrigation techniques on identical plant setups
(e.g., potted plants or plant trays).

Guide students in developing a systematic approach for data collection, including plant
growth measurements, soil moisture assessments, and observations of plant health.
Facilitate data analysis and encourage students to draw conclusions and make
comparisons regarding the impact of different irrigation techniques on plant growth.

Objective 5: Instructional tips to teach students how to apply problem-solving strategies to
optimize their irrigation systems.

Encourage students to critically evaluate their irrigation system's performance and
identify areas for improvement.

Guide students in implementing modifications or adjustments to their irrigation systems
to address any challenges or limitations identified during testing.

Provide opportunities for students to troubleshoot problems related to water flow,
component stability, or water distribution in their irrigation systems.

Foster a culture of innovation and creativity, allowing students to experiment with
alternative designs or materials to optimize their irrigation systems.

Objective 6: Instructional tips to teach students how to collaborate and communicate effectively
with peers during the design and testing phases.

Promote collaborative learning by assigning students to work in pairs or small groups
during the design and testing processes.

Establish clear expectations for effective communication, active listening, and respectful
collaboration within the groups.

Encourage students to share their ideas, perspectives, and challenges with their group
members, seeking and providing constructive feedback.

Foster a supportive and inclusive environment where students feel comfortable
collaborating, asking questions, and seeking assistance from their peers.

Objective 7: Instructional tips to teach students how to reflect on the engineering process and
lessons learned through self-assessment.

Guide students in reflecting on their irrigation system design, construction, and testing
experiences.

Provide self-assessment tools, such as reflection prompts or rubrics, to help students
evaluate their own work and identify areas of growth and improvement.

Facilitate group discussions or individual reflections where students can share their
insights, challenges, and lessons learned throughout the engineering process.
Encourage students to think critically about the implications of their findings and consider
the broader implications of water conservation and sustainable agriculture.
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Intervention Strateqies:

Provide additional support materials, such as simplified explanations, visuals, or
interactive resources, for students who may require extra assistance in understanding
irrigation principles or design concepts.

Offer targeted small-group or one-on-one instruction to students who need assistance in
designing or constructing their irrigation systems.

Implement differentiated activities or challenges to accommodate different skill levels
and learning styles.

Model effective problem-solving strategies and critical thinking by thinking aloud and
providing examples during class discussions or demonstrations.

Monitor students' progress and provide timely feedback to address misconceptions,
errors in irrigation system design or construction, or any challenges encountered during
the process.

Encourage students to seek help from their peers or the teacher when facing difficulties
or obstacles, fostering a classroom environment that promotes collaboration and
support.

NOTE: Remember to scaffold instruction, provide clear expectations, and offer support
throughout the lesson to ensure that students at the elementary level grasp the objectives and
achieve the desired outcomes.
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Criteria:

Design Creativity

Construction
Quality

Testing

Overall
Performance

Teamwork and
Collaboration

Documentation
and Presentation

Exceptional (4 points):
The irrigation system
design is innovative,
practical, and
aesthetically pleasing,
demonstrating
exceptional creativity
and originality.

Exceptional (4 points):
The construction of the
irrigation system
demonstrates
exceptional
craftsmanship, precision,
and neatness. It
showcases excellent
structural integrity with
secure attachment of
components.

Exceptional (4 points):
The irrigation system
functions flawlessly,
delivering consistent and
effective water
distribution. It
demonstrates durability
and excellent
performance in providing
the required irrigation.

Exceptional (4 points):
The overall performance
of the irrigation system is
excellent, meeting or
exceeding expectations
in design, construction,
and testing aspects.

Exceptional (4 points):
The team consistently
demonstrates
exceptional
collaboration, effective
communication, and
mutual support.

Exceptional (4 points):
The documentation and
presentation are
outstanding, clear,
organized, and visually
appealing.

Proficient (3 points):
The irrigation system
design is practical,
functional, and visually
appealing, showing

creativity and originality.

Proficient (3 points):
The construction of the
irrigation system is
accurate and displays
good craftsmanship.
The structure is stable,
and most of the
components are
securely attached.

Proficient (3 points):
The irrigation system
functions well,
delivering reliable water
distribution. It shows
durability and good
performance in
providing the required
irrigation.

Proficient (3 points):
The overall
performance of the
irrigation system is
good, meeting most
expectations in design,
construction, and
testing aspects.

Proficient (3 points):
The team generally
works well together,
displaying good
communication and
collaboration.

Proficient (3 points):
The documentation and
presentation are well-
structured, clear, and
visually presentable.
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Irrigation System Project Performance Rubric: Design, Construction, and Testing

Developing (2 points):
The irrigation system
design is functional and
visually pleasing, but
lacks some creativity and
originality.

Developing (2 points):
The construction of the
irrigation system is
acceptable but exhibits
some inconsistencies in
craftsmanship and
component attachment.
It may require further
attention to detail and
improvement in structural
stability.

Developing (2 points):
The irrigation system
functions adequately, but
there may be minor
issues with water
distribution or
performance. It may
require some
adjustments or
improvements to
enhance its
effectiveness.

Developing (2 points):
The overall performance
of the irrigation system is
fair, meeting some
expectations but lacking
in certain areas of
design, construction, or
testing.

Developing (2 points):
The team struggles with
collaboration and
communication, leading
to some conflicts or
inefficiencies.

Developing (2 points):
The documentation and
presentation lack
organization, clarity, and
visual appeal.

Beginning (1 point):
The irrigation system
design is simplistic,
lacking creativity, and
does not meet
requirements.

Beginning (1 point):
The construction of the
irrigation system is
sloppy, lacking
attention to detail. It
shows significant
issues with structural
stability and loosely
attached components,
indicating a need for
substantial
improvement.

Beginning (1 point):
The irrigation system
functions poorly, with
inconsistent or
insufficient water
distribution. It lacks
durability and performs
inadequately in
providing the required
irrigation. Significant
improvements are
needed.

Beginning (1 point):
The overall
performance of the
irrigation system is
poor, falling significantly
short of expectations in
design, construction,
and testing aspects.

Beginning (1 point):
The team lacks
collaboration and
communication,
hindering progress and
causing significant
conflicts.

Beginning (1 point):
The documentation and
presentation are
disorganized, unclear,
and visually
unappealing.
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Total Score:

Exceptional (16-20 points)
Proficient (12-15 points)
Developing (8-11 points)
Beginning (4-7 points)

Note: The rubric can be adjusted based on the specific criteria and expectations of the project.
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