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STEM Education
STEM education is the intentional integration of science, technology, engineering, and

mathematics, and their associated practices to create a student-centered learning environment in

which students investigate and engineer solutions to problems, and construct evidence-based

explanations of real-world phenomena with a focus on a student’s social, emotional, physical, and
academic needs through shared contributions of schools, families, and community partners.

● Each STEM component brings valuable attributes to a well-rounded education:

○ SCIENCE - an in-depth understanding of the world around us

○ TECHNOLOGY - prepares for an environment full of high-tech innovations

○ ENGINEERING - enhances problem-solving skills and applies knowledge in new
projects

○ MATHEMATICS - enables analysis of information, elimination of errors, and conscious
decisions when designing solutions

● STEM students do not need to be an expert in each subject; it’s an acquired mindset

● Aim is to explore and experience in a risk-free environment; core is in flexibility and curiosity;
equipping students for real-world challenges

● Allows students to be flexible, look for patterns, find connections and evaluate information

● STEM collaborative work is crucial because complex problems require creative solutions

STEM is…

● Creating

● Designing

● Collaborating

● Investigating

● Innovating

STEM promotes…

● Movement

● Hands-on learning

● Creativity

● Brain breaks

● Reflection

● Refinement and transfer of skills to other

areas in life
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Vision
To enhance key skills through literacy, collaboration, and hands-on activities to ignite a passion for

learning.

Mission
Our mission is to foster problem solving, critical thinking, and a growth mindset in all students.

The Four Cs
Through each STEM activity, students are guided through the four Cs: communication, collaboration,
creativity, and critical thinking. Students practice communication skills by listening to their teacher,

listening to their group mates, and explaining the design process to their classmates. Students work

collaboratively to achieve a common goal or to solve a problem. Students practice taking turns,

delegating tasks, and having a role in the success of a group task. Creativity is fundamental to solving

problems in new ways. Students will be encouraged to try different approaches and a safe space will be

maintained in order for students to solve problems through trial and error. Students must think about

problems in a new way and this involves critical thinking. Evaluating a series of approaches and

making a plan encourages students to think critically.

The K-2 STEM classroom will begin to practice the 4 Cs through creative play. The Grades 3-5 STEM

classroom will further explore the primary elements of the design process while keeping the 4 Cs at the

forefront through exploratory STEM.
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The Engineering Design Process
All students will engage in the engineering design process outlined below:

1. Identify the problem

2. Brainstorm

3. Design

4. Build, redesign, and evaluate

5. Share solution

The Four Cs are embedded in each step of the engineering design process. The engineering design

process requires first for students to identify the problem. This requires students to carefully assess

the problem, what materials are needed, and what (if any) constraints or rules are in place. Next,

students work to brainstorm a solution. During a brainstorm, anything goes. The best ideas can

come from one of the silliest, bizarre ideas! Students work together to brainstorm and sometimes one

person’s idea can spark an idea for someone else. Students put all ideas down on paper, organize

the ideas, and eliminate those that won’t work. Once an idea has been settled upon, the group gets to

work on the design phase. A drawing or explanation of the idea comes to life during this step, and

students carefully plan how to carry out their idea. The building phase is next and often the most fun

part of the process! Students get to construct their group’s idea based on their design. They may find

that certain materials are not working as planned and will have to come up with a solution on a whim.

Once the design has been built, it is time to test! Often, this can be discouraging to see a design fail,

but students will work together to communicate and persevere. Failure is not only part of the design

process, but it is the most critical step. Students will be encouraged to try and fail, and try again!

Through a redesign students continue to work to solve the problem until their design succeeds. Next,

students evaluate how well their design worked, identifying failures and successes.  In the final step

of the process, students share their idea, the design/solution, and their evaluations with others.

4



Standards: K-2
K-2-ETS1 Engineering Design | Next Generation Science Standards

K-2-ETS1-1 Engineering Design | Next Generation Science Standards

K-2-ETS1-2 Engineering Design | Next Generation Science Standards

K-2-ETS1-3 Engineering Design | Next Generation Science Standards

English Language Arts Standards » Speaking & Listening » Introduction

English Language Arts Standards » Reading: Literature » Introduction for K-5

English Language Arts Standards » Writing » Introduction

K-2 Engineering Standards

K-2-ETS1-1 Ask questions, make observations, and gather information about a situation people want to

change to define a simple problem that can be solved through the development of a new or improved object or

tool.

K-2-ETS1-2 Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps

it function as needed to solve a given problem.

Writing Standard

W.1.2 Write informative/explanatory texts in which they name a topic, supply some facts about the topic, and

provide some sense of closure.
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https://www.nextgenscience.org/dci-arrangement/k-2-ets1-engineering-design
https://www.nextgenscience.org/pe/k-2-ets1-1-engineering-design
https://www.nextgenscience.org/pe/k-2-ets1-2-engineering-design
https://www.nextgenscience.org/pe/k-2-ets1-3-engineering-design
http://www.corestandards.org/ELA-Literacy/SL/introduction/
http://www.corestandards.org/ELA-Literacy/RL/introduction-for-k-5/
http://www.corestandards.org/ELA-Literacy/W/introduction/


Standards: 3-5
3-5-ETS1 Engineering Design | Next Generation Science Standards

3-5-ETS1-1 Engineering Design | Next Generation Science Standards

3-5-ETS1-2 Engineering Design | Next Generation Science Standards

3-5-ETS1-3 Engineering Design | Next Generation Science Standards

English Language Arts Standards » Speaking & Listening » Introduction

English Language Arts Standards » Reading: Literature » Introduction for K-5

English Language Arts Standards » Writing » Introduction

Grades 3-5 Engineering Standards

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.

Writing Standard

W.3.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly.

W.5.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly.
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https://www.nextgenscience.org/dci-arrangement/3-5-ets1-engineering-design
https://www.nextgenscience.org/pe/3-5-ets1-1-engineering-design
https://www.nextgenscience.org/pe/3-5-ets1-2-engineering-design
https://www.nextgenscience.org/pe/3-5-ets1-3-engineering-design
http://www.corestandards.org/ELA-Literacy/SL/introduction/
http://www.corestandards.org/ELA-Literacy/RL/introduction-for-k-5/
http://www.corestandards.org/ELA-Literacy/W/introduction/


Year-at-a-Glance

1st Grade 3rd Grade 5th Grade

August The Power of Yet by
Maryann Cocca-Leffler
- Simple stations

The Power of Yet by
Maryann Cocca-Leffler
- Simple stations

The Power of Yet by
Maryann Cocca-Leffler
- Simple stations

Index Card Tower Build

September Dreaming Up by Christy
Hale

- Replicating Shapes

Dreaming Up by Christy
Hale

- Replicating Landmarks

Three Ancient Communities
by Sandy Riggs (Ch 1 )
- Pyramid Challenge
VIDEO

October What to Do With an Idea by
Kobi Yamata

- Idea Notebook

Perfect Square by Michael
Hall

- 5 color paper creation

Three Ancient Communities
by Sandy Riggs (Ch 2 )
- Catapult Challenge
VIDEO

November Perfect Square by Michael
Hall

- 3 color paper creation

What to Do With an Idea by
Kobi Yamata

- Idea Notebook

Three Ancient Communities
by Sandy Riggs (Ch 3 )
- Aqueduct Challenge
VIDEO

December What to do With a Box by
Jane Yolen & Chris Sheban

- 1 box build

What to do With a Box by
Jane Yolen & Chris Sheban

- 2 box build

Mesopotamia by Sunita
Apte (Ch 3)
- Ziggurat Marble Run
VIDEO

January Perkin’s Perfect Purple by
Tami Lewis Brown & Debbie
Loren Dunn

-Slime stations

Perkin’s Perfect Purple by
Tami Lewis Brown & Debbie
Loren Dunn

-Slime stations

India and China by William
Caper (Ch 4)
- Great Wall Zip Line
VIDEO

February After the Fall by Dan Santat

- Egg Drop Challenge

After the Fall by Dan Santat

- Egg Drop Challenge

India and China by William
Caper (Ch 2)
- Irrigation Challenge
VIDEO

March If I Built a House by
Chris Van Dusen

- House Rebuild

If I Built a House by
Chris Van Dusen

- House Design

The Inca by Sunita Apte
(Ch 4)
- Rope Bridge Challenge
VIDEO

April Roller Coaster by Marla
Frazee

-Build a Rollercoaster

Roller Coaster by Marla
Frazee

-Build a Rollercoaster

Scientific Discovery in the
Renaissance by Stacia
Deutsch & Rhody Cohon
(Ch 2)
- Dome Challenge
VIDEO

May Storybook STEM & project Storybook STEM & project
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https://www.youtube.com/watch?v=jGI1A-E4u9c&ab_channel=TheLibraryLady
https://www.youtube.com/watch?v=jGI1A-E4u9c&ab_channel=TheLibraryLady
https://www.youtube.com/watch?v=jGI1A-E4u9c&ab_channel=TheLibraryLady
https://www.youtube.com/watch?v=8vK_ixNvO9E&ab_channel=ShanaRyback
https://www.youtube.com/watch?v=8vK_ixNvO9E&ab_channel=ShanaRyback
https://www.youtube.com/watch?v=pOznETH5nGY&ab_channel=NakedScience
https://www.youtube.com/watch?v=0We9zl5J7hQ&ab_channel=LittleReaders
https://www.youtube.com/watch?v=rvcCUuHkhHo&ab_channel=ArtforKidsHub
https://www.youtube.com/watch?v=yi4p8ZR4n28&ab_channel=DiscoveryUK
https://www.youtube.com/watch?v=rvcCUuHkhHo&ab_channel=ArtforKidsHub
https://www.youtube.com/watch?v=0We9zl5J7hQ&ab_channel=LittleReaders
https://www.youtube.com/watch?v=s5AT0XY2Hi0&ab_channel=AncientRomeLive
https://www.youtube.com/watch?v=AyFpB0xe0j8&ab_channel=StoryTimeWithMom
https://www.youtube.com/watch?v=AyFpB0xe0j8&ab_channel=StoryTimeWithMom
https://www.youtube.com/watch?v=tPs4Tmb5Fx0&ab_channel=TheAncientLibrary
https://www.youtube.com/watch?v=dovr0wdFLMg&ab_channel=twogreykittens
https://www.youtube.com/watch?v=dovr0wdFLMg&ab_channel=twogreykittens
https://www.youtube.com/watch?v=23oHqNEqRyo&ab_channel=TED-Ed
https://www.youtube.com/watch?v=dUKt1a6I3yw&ab_channel=PVStorytime
https://www.youtube.com/watch?v=dUKt1a6I3yw&ab_channel=PVStorytime
https://www.youtube.com/watch?v=uAbgCFyxbz4&ab_channel=SonofFarmer
https://www.youtube.com/watch?v=XYfB2MS-ouo&ab_channel=MissEmsBookwormReadAloud
https://www.youtube.com/watch?v=XYfB2MS-ouo&ab_channel=MissEmsBookwormReadAloud
https://www.youtube.com/watch?v=dql-D6JQ1Bc&ab_channel=SmithsonianNMAI
https://www.youtube.com/watch?v=bkduRpnXwq0&ab_channel=Oatie%26Me
https://www.youtube.com/watch?v=bkduRpnXwq0&ab_channel=Oatie%26Me
https://www.youtube.com/watch?v=wLHBHA0sVgE&ab_channel=EncyclopaediaBritannica


Resources for Instruction
Read Alouds
Perfect Square by Michael Hall

What to do with a Box by Jane Yolen and Chris Sheban

I Wanna New Room by Karen Kaufman

After the Fall by Dan Santat

If I Built a House by Chris Van Dusen

Iggy, Peck, Architect by Andrea Beaty

The Most Magnificent Thing by Ashley Spires

What Do You Do With an Idea? By Kobi Yamada

Rosie Revere, Engineer by Andrea Beaty

Dreaming Up: A Celebration of Building by Christy Hale

The Power of Yet by Maryann Cocca-Leffler

The Girl Who Never Made Mistakes by Gary Rubinstein and Mark Pett

Mistakes That Worked: 40 Familiar Inventions & How They Came to Be by Charlotte Foltz Jones

Resources & Links
Read Alouds

Teach Engineering

Little Bins for Little Hands

Engineering Design Process

APPENDIX I – Engineering Design in the NGSS

Integrating STEM into the Elementary Classroom
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https://youtu.be/wDMTysGGjL0
https://teachoutsidethebox.com/top-10-read-alouds-elementary-stem/
https://www.teachengineering.org/
https://littlebinsforlittlehands.com/category/stem/jr-engineer-challenges/
https://www.vivifystem.com/blog/2018/2/17/all-about-engineering-the-design-process-and-a-tool-kit
https://www.nextgenscience.org/sites/default/files/Appendix%20I%20-%20Engineering%20Design%20in%20NGSS%20-%20FINAL_V2.pdf

