
Design Thinking/Technology/Career Readiness/Life Skills- 5th Grade

Design and Technology Time: September-June Standards:

8.2.5.ED.1: Explain the functions of a system and its
subsystems.
8.2.5.ED.2: Collaborate with peers to collect information,
brainstorm to solve a problem, and evaluate all possible
solutions to provide the best results with supporting
sketches or models.
8.2.5.ED.4: Explain factors that influence the development
and function of products and systems (e.g., resources,
criteria, desired features, constraints).
8.2.5.ED.5: Describe how specifications and limitations
impact the engineering design process.
8.2.5.ED.6: Evaluate and test alternative solutions to a
problem using the constraints and trade-offs identified in
the design process.
8.2.5.ITH.3: Analyze the effectiveness of a new product or
system and identify the positive and/or negative
consequences resulting from its use.
8.2.5.ITH.4: Describe a technology/tool that has made the
way people live easier or has led to a new business or
career.
8.2.5.NT.3: Redesign an existing product for a different
purpose in a collaborative team.
8.2.5.NT.4: Identify how improvement in the understanding
of materials science impacts technologies.
8.2.5.ETW.1: Describe how resources such as material,
energy, information, time, tools, people, and capital
are used in products or systems.
8.2.5.ETW.2: Describe ways that various technologies are
used to reduce improper use of resources.
8.2.5.ETW.3: Explain why human-designed systems,
products, and environments need to be constantly
monitored, maintained, and improved.
8.1.5.CS.1: Model how computing devices connect to other
components to form a system.
8.1.5.CS.2: Model how computer software and hardware
work together as a system to accomplish tasks.
8.1.5.DA.5: Propose cause and effect relationships, predict
outcomes, or communicate ideas using data.

Essential Questions
Designing for Safety

● How does gravity affect our world?
● How do forces neutralize each other?
● How do air resistance and gravity affect the

design?
● How can you manipulate the speed of an

object to ensure the safety and enjoyability
of the object/passengers?

Bridge and Infrastructure
● What forces act on bridges and what

adjustments can you make to ensure a safe
and strong bridge design?

● How do engineers manipulate forces to
ensure bridge designs can hold a specified
load/weight?

● What basic shapes are strong and how can
they be manipulated to ensure strong
structural designs?

Air Transportation Vehicle Design
● What forces act on air transportation

vehicles and what adjustments can you
make to ensure a safe design that will travel
a specific distance?

● How can we use measurements to find out
other missing information?

● How do forces oppose/counteract each
other?

Coding and Humanoid Robotics
● What is computational thinking and what

role does it play in our day-to-day lives?
● What does it mean to be autonomous and

how can something become autonomous?

Enduring Understandings
● I can individually or collaboratively create

two and three-dimensional models
employing the elements and principles of
the subject material.

● I can distinguish pros and cons of
different sketches and models.

● I can recognize and use various media
and materials to represent different
models or possible solutions.

● I can employ appropriate vocabulary for
such categories as safety, vehicle, and
bridge design.

● I can design and describe an object that
solves an identified problem.

● I can apply the engineering design
process to solve a problem.

● I can analyze results to figure out how
materials and forces affect the design of
a transportation/carrying system.

● I can reflect on ways to improve an idea
or design.

● I can engage in scientific reasoning to
predict and understand findings.

● I can analyze results to figure out how
materials and forces affect the design of
an air transportation vehicle.

● I can analyze results to figure out how
materials and weather conditions affect
the design of a bridge/transportation
system.

● I can reflect on ways to improve an idea
or design.
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8.1.5.AP.1: Compare and refine multiple algorithms for the
same task and determine which is the most
appropriate.
8.1.5.AP.2: Create programs that use clearly named variables
to store and modify data.
8.1.5.AP.3: Create programs that include sequences, events,
loops, and conditionals.
8.1.5.AP.4: Break down problems into smaller, manageable
sub-problems to facilitate program development.
8.1.5.AP.6: Develop programs using an iterative process,
implement the program design, and test the
program to ensure it works as intended.
9.4.5.TL.3: Format a document using a word processing
application to enhance text, change page formatting, and
include appropriate images, graphics, or symbols.
9.4.5.TL.5: Collaborate digitally to produce an artifact (e.g.,
1.2.5CR1d).
9.4.5.IML.2: Create a visual representation to organize
information about a problem or issue (e.g., 4.MD.B.4,
8.1.5.DA.3).
9.4.5.IML.3: Represent the same data in multiple visual
formats in order to tell a story about the data.
9.4.5.CI.1: Use appropriate communication technologies to
collaborate with individuals with diverse perspectives about a
local and/or global climate change issue and deliberate about
possible solutions
9.4.5.CI.2: Investigate a persistent local or global issue, such as
climate change, and collaborate with individuals with diverse
perspectives to improve upon current actions designed to
address the issue.
9.4.5.CI.3: Participate in a brainstorming session with
individuals with diverse perspectives to expand one’s thinking
about a topic of curiosity.
9.4.5.CI.4: Research the development process of a product and
identify the role of failure as a part of the creative process.
9.4.5.CT.1: Identify and gather relevant data that will aid in the
problem-solving process.
9.4.5.CT.2: Identify a problem and list the types of individuals
and resources (e.g., school, community agencies,
governmental, online) that can aid in solving the problem.

● How does a computer program make its way
to an object or robot (inputs & outputs)?

● What are some real world uses for coding
and robotics?

● I can engage in scientific reasoning to
predict and understand findings.

● I can explain real-world applications of
computational thinking, coding, and
robotics.

● I can explain how a computer takes
inputs, processes, and commands in
order to reach an intended output.

● I can use a simple, block-based coding
software to create a simple program
(using loops, events, and procedures) to
control a humanoid robot, keeping
proper order/sequence in mind.
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9.4.5.CT.3: Describe how digital tools and technology may be
used to solve problems.
9.4.5.CT.4: Apply critical thinking and problem-solving
strategies to different types of problems such as personal,
academic, community and global.

Benchmark Assessment(s)
➢ SWBAT complete Designing for Safety- Students will design and build egg transportation

vehicles that can safely transport an egg to the ground without any damage.

➢ SWBAT complete a Bridge Design- Students will design and create a bridge focusing on the
concepts of span, compression, tension and load.

➢ SWBAT completes an Air Transportation Vehicle Design- Students will design and create an
air transportation vehicle, such as a rocket, focusing on material selection, as well as the
concepts of air resistance, and drag.

➢ SWBAT complete Coding & Humanoid Robotics- Students will engage in block based
computer programming, focusing on computational thinking, to program the humanoid
robots to move and interact with the outside environment

Other Assessments
✔ Teacher observation
✔ Class discussions and group work

Materials
Building/Modeling Materials: *

● Brown Bags
● Toothpicks
● Yarn
● Paper Clips
● Plastic Straws
● Coffee Filters
● Tape
● Cotton Balls
● Pipe Cleaners
● Rubber Bands
● Balloons
● Water Bottles
● Streamers
● Construction Paper
● Wax Paper
● Foam Core

SUGGESTED ACTIVITIES

● Engineering is Elementary (Museum of Science, Boston)
● Google Apps for Littles by Christine Pinto & Alice Keeler
● Rocket Launch Simulation
● Egg Drop Video
● What Makes Bridges So Strong? Video
● NAO Instructions
● Stomp Rocket Video 1
● Stomp Rocket Video 2

REINFORCEMENT
● Extra practice on devices.
● Pair students with a partner.
● Repeat activities, as needed.

ENRICHMENT
● Have students create a coding presentation for their peers.
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Suggested Websites

● www.discoveryeducation.com
● www.brainpopjr.com

Suggested Materials
● ITEEA’s Engineering byDesign™ Program

Cross-Curricular Connections
21st Century Skills –
CRP2. Apply appropriate academic and technical skills.
CRP4. Communicate clearly and effectively and with reason.
CRP6. Demonstrate creativity and innovation.
CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
CRP11. Use technology to enhance productivity.
Science-
3-5-ETS1-1 - Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, or cost.
3-5-ETS1-2 - Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and constraints of the problem.
3-5-ETS1-3 - Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects of a model or prototype that can be improved.
5-PS1-3 Make observations and measurements to identify materials based on their properties.
5-PS2-1 Support an argument that the gravitational force exerted by Earth on objects is directed down.
English Language Arts-
NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including visually and quantitatively, as well as in words.
NJSLSA.R8. Delineate and evaluate the argument and specific claims in a text, including the validity of the reasoning as well as the relevance and sufficiency of the evidence.
RI.5.4. Determine the meaning of general academic and domain-specific words and phrases in a text relevant to a grade 5 topic or subject area.
RI.5.7. Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a question quickly or to solve a problem efficiently.
NJSLSA.W7. Conduct short as well as more sustained research projects, utilizing an inquiry-based research process, based on focused questions, demonstrating understanding of
the subject under investigation.
NJSLSA.W8. Gather relevant information from multiple print and digital sources, assess the credibility and accuracy of each source, and integrate the information while avoiding
plagiarism.
NJSLSA.W9. Draw evidence from literary or informational texts to support analysis, reflection, and research.
W.5.4. Produce clear and coherent writing in which the development and organization are appropriate to task, purpose, and audience.
W.5.6. With some guidance and support from adults and peers, use technology, including the Internet, to produce and publish writing as well as to interact and collaborate with
others; demonstrate sufficient command of keyboarding skills to type a minimum of two pages in a single sitting.
W.5.7. Conduct short research projects that use several sources to build knowledge through investigation of different perspectives of a topic.
W.5.8. Recall relevant information from experiences or gather relevant information from print and digital sources; summarize or paraphrase information in notes and finished
work, and provide a list of sources.
SL1. Prepare for and participate effectively in a range of conversations and collaborations with diverse partners, building on others’ ideas and expressing their own clearly and
persuasively.
SL2. Integrate and evaluate information presented in diverse media and formats, including visually, quantitatively, and orally.
SL5. Make strategic use of digital media and visual displays of data to express information and enhance understanding of presentations.

http://www.discoveryeducation.com
http://www.brainpopjr.com

