
 
 

Possible Futures Curriculum 

STEMploration:  

Engineering and Design 

Lesson Title 
Guiding 

Question 
Lesson Overview Enduring Learning Targets 

Lesson 

Time 

Lesson 0 

Introduction 

to 

Engineering 

What Might 

Interest Me in 

Engineering? 

This lesson begins with Young Professionals examining 

mystery data about the number of hours the average 

American works in a lifetime. Next, YPs will then participate 

in a gallery walk to activate prior knowledge of engineering. 

The lesson draws to closure as YPs complete an exit ticket. 

• Describe some of the careers 

in the engineering field 

• Define why it is important to 

make informed career choices 

• Use digital media to learn 

more about a specific 

engineering career 

45 

minutes 

Lesson 1 

Engineering 

and Design 

101 

What is 

Engineering 

Like? 

In this lesson, Young Professionals will be introduced to 

engineering and the basics of the engineering and design 

process. They will begin by watching a video from the Crash 

Course YouTube channel that presents engineering as a way 

of thinking and solving problems. This video also introduces 

the four main disciplines of engineering. After this, YPs will 

engage in their first engineering and design challenge, the 

paper pillar activity. This lesson concludes with a Gallery 

Walk where YPs can look at the solutions that other groups 

devised. 

• Use available materials to 

create a solution to a problem  

• Explain why some solutions 

are effective while others are 

not 

60 

minutes 
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Lesson 2 

Engineering 

Design and 

Process 

How does 

Engineering 

Solve 

Problems? 

In this lesson, Young Professionals will be introduced to the 

engineering and design process (EDP). They will begin by 

reflecting on the paper pillar problem they encountered in 

lesson one. YPs will use this previous experience to learn 

about the steps of the EDP and complete a graphic organizer. 

This lesson concludes with a debrief to ensure that YPs 

understand the steps of the EDP and how it relates to the 

paper design challenge completed in the previous lesson. 

• Define the steps of the 

engineering and design 

process (EDP) 

• Describe how engineers use 

the EDP to solve problems 

• Evaluate a design challenge to 

identify key steps from the 

EDP 

45 

minutes 

Lesson 3 

Engineering 

Notebooks 

Why Use an 

Engineering 

Notebook? 

In this lesson, the engineering notebook is introduced as a 

way of structuring thinking. Young Professionals will be 

expected to maintain their notebooks to archive their 

thinking and work in a single location. First, YPs will look at 

exemplar engineering notebooks to see good examples of 

record keeping. Next, they will start their own notebook and 

add the paper pillar entry. The lesson ends with a check-in on 

how well YPs feel they understand the task of maintaining 

their engineering notebooks. 

• Gather information from 

informational texts to 

investigate a real-world 

problem and its possible 

solutions 

• Archive their engineering 

work in an organized way 

65 

minutes 

Lesson 4 

Solving 

Problems 

Using 

Engineering 

How Can We 

Use 

Engineering to 

Survive a 

Disaster? 

In this two-day lesson, Young Professionals will participate in 

a survival simulation in which they are provided materials 

that they can potentially use to purify water. The purpose of 

this simulation is for YPs to view a problem such as lack of 

drinkable water as an engineering and design challenge. On 

the first day, YPs will be introduced to the disaster scenario 

and create a prototype purification system with their teams. 

On the second day, YPs will compare and contrast their 

designs and results with those of others. 

• Use available materials to 

create a solution to a problem 

• Explain why some solutions 

are effective while others are 

not 

• Discuss and implement 

potential solution designs 

with peers 

• Summarize others’ ideas and 

claims 

110 

minutes 
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• Ask clarifying questions to 

deepen understanding of 

others’ ideas and claims 

Lesson 5 

Water Crisis 

What’s the 

Problem with 

the Water? 

This lesson begins to build the background knowledge 

necessary for Young Professionals to work through the first 

challenge of the design process: understanding the problem. 

In this case, the problem is that many people around the 

world face a lack of sanitation and clean drinking water. 

While access to water is also an issue, tackling that problem 

would be more resource-intensive than is feasible in the 

classroom.  

YPs will gain firsthand experience of the difficulties this 

problem brings through a water-carry simulation. After the 

simulation, YPs will discuss the importance of water, the 

issues surrounding lack of access, and how these factors 

affect the problem. Then, YPs will define the water-crisis 

problem in writing. Finally, YPs will write a quick statement 

to increase others’ awareness about the problem and get 

funding for their solution. 

• Explain the global issue of 

people not having access to 

clean water 

• Discuss the topic of water 

availability with their peers 

70 

minutes 

Lesson 6 

Background 

Research 

How Can We 

Make Water 

Clean? 

This lesson provides a bridge between the lessons on building 

background knowledge about sanitation and disease and the 

STEM design process for developing solutions to problems. 

In this lesson, Young Professionals will be analyzing 

examples of water purification technologies against pre-

determined design criteria. These design criteria will guide 

the work that YPs will complete in the remainder of this unit. 

• Evaluate possible design 

solutions systematically and 

based on predetermined 

criteria and constraints 

• Effectively engage in 

collaborative discussions with 

their peers 

100 

minutes 
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• Discuss potential solution 

designs with their peers 

Lesson 7 

Water 

Purification, 

NATURALLY! 

Part 1 

How Can the 

Sun Make 

Water Clean? 

In this lesson, the solar distillation project is introduced. The 

lesson also includes the first part of a science lab 

investigation. This lesson can easily be divided into two 

sessions, if needed. 

First, YPs learn about the water cycle, with the option of a 

physical extension to model the different stages. Next, YPs 

will define “distillation,” and then prepare to construct a solar 

still as a practical example. Finally, YPs will reflect on the 

distillation process, and compare it to the filtration processes 

learned in the previous lesson. 

• Describe the way water is 

purified naturally 

• Define the term “distillation” 

• Create a water purification 

system modeled after the 

water cycle 

90 

minutes 

Lesson 8 

Water 

Purification, 

NATURALLY! 

Part 2 

How Can the 

Sun Make 

Water Clean? 

In this lesson, Young Professionals will record the results of 

their solar distillation experiment. First, YPs will review their 

reflections from the Solar Distillation Lab they conducted last 

class and formulate a hypothesis. Next, YPs will check their 

solar stills and record the results in their engineering 

notebooks. Finally, YPs will critique a partner’s notebook for 

design and organization based on a rubric. At the end, YPs 

will set goals for future notebook entries, incorporating peer 

feedback. 

• Analyze data to understand 

how solar distillation purifies 

water 

• Formulate a hypothesis using 

the “If _, then _” format 

• Give and receive critical 

feedback on their engineering 

notebook 

55 

minutes 

Lesson 9 

Brainstorming 

A Solution 

How Do You 

Choose the 

Best Design? 

In this lesson, Young Professionals will brainstorm as many 

ideas as possible, an authentic task for an engineering team. 

First, YPs will conduct a brainstorming exercise to get in the 

mindset. Next, in their design groups, YPs will learn about 

the Indonesian state of emergency and brainstorm solutions 

• Create as many design 

solutions to a problem as 

possible 

• Provide critical feedback to 

classmates’ design solutions 

60 

minutes 
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to the water contamination crisis. Then, YPs will critique the 

solutions of their peers. Finally, design teams will select the 

best of their own ideas based on peer feedback, recording 

their process in their engineering notebooks. 

Lesson 10 

Sketching the 

Prototype 

How Does a 

Brainstorm 

Become a 

Design? 

In this lesson, YPs will begin the construction of their model 

solar filters. Because construction takes a long time, this is 

split into a two-day activity. First, YPs will discuss the 

elements that go into a good sketch. Next, design teams will 

create the sketch for their prototype, followed by a Gallery 

Walk during which teams will present their designs to their 

peers and get feedback. On the second day, design teams will 

construct their prototype, incorporating feedback from peer 

review. After construction, YPs will reflect on the challenges 

of their design. 

• Create a model prototype 

based on background 

knowledge built through the 

EDP 

130 

minutes 

(two 

class 

periods) 

Lesson 11 

Strong 

PowerPoint 

Presentations 

How Can We 

Create a 

Strong 

Presentation? 

In this lesson, Young Professionals will begin preparing for 

their final presentation of their work for this project. They 

will begin by looking at exemplar PowerPoint slides, using a 

rubric to assess what makes the exemplar slides work. After 

the guidelines for the design teams’ final presentations are 

distributed, YPs will create a sketch/storyboard for their first 

slide. In the remaining class time, teams will work together 

on planning their presentations and sketching out their 

slides. 

• Analyze a presentation for 

effective elements using a 

rubric 

• Plan a quality presentation 

using a rubric 

65 

minutes 

Lesson 12 

WHO 

How Will Our 

Model Be 

Perceived? 

In this lesson, Young Professionals will create the slides for 

their PowerPoint presentations. They will begin by selecting a 

time slot for their presentation next class. Next, YPs will work 

together to complete the presentation using the presentation 

• Create a presentation based 

on a rubric 

70 

minutes 
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Presentation 

Preparation 

template. Then, YPs will pair up to provide critical feedback 

using the rubric and then create a to-do list based on the 

feedback they receive. 

• Analyze peer presentations 

and provide critical feedback 

based on a rubric 

• Translate feedback into an 

actionable revision list 

Lesson 13 

WHO 

Presentation 

What Were the 

Strengths of 

Our 

Presentation? 

This lesson provides time for teams to present their prototype 

designs. It is also an excellent opportunity for visitors to 

attend, in the role of the WHO representatives who will 

choose the water purification design(s) they want to fund for 

tsunami relief. Visitors could also offer positive and 

encouraging feedback and critique for all designs. 

First, Young Professionals will get a chance to practice their 

presentations and prepare to do so for the WHO 

representatives. Next, group presentations will be made, 

based on the order in the signup schedule that was created 

during the last class. During the presentations, YPs will 

evaluate their peers based on the presentation rubric. Then, 

after all presentations are over, each design team will self-

evaluate their performance. This lesson ends with a survey 

about the water purification project process. 

• Give and receive critical 

feedback of presentation skills 

based on a rubric 

• Present the design features of 

a prototype water distillation 

unit 

• Evaluate their own 

presentation for strengths and 

areas for improvement 

75 

minutes 

Lesson 14 

Zip Line 

What Is 

Needed to 

Successfully 

Zip-Line 

Cargo? 

In this lesson, Young Professionals will use the engineering 

and design process to solve a zip-line problem. Using the 

readily available materials they are provided, YPs will design 

a solution to carry a ping-pong ball down a string and release 

it to hit a target. To allow YPs time to experience every step of 

the EDP, this lesson spans five days. 

• Create a solution to a problem 

using the engineering and 

design process 

• Engage in a professional 

presentation of design ideas 

330 

minutes 

(five 

class 

periods) 
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On day one, YPs will be introduced to the project and explore 

the problem, constraints, and background research before 

starting to design a prototype. On day two, YPs will build and 

test their prototype, recording the results in their engineering 

notebooks. On day three, YPs will rebuild and retest their 

prototype using feedback from their classmates, the teacher, 

and families. On day four, YPs will present their results and 

look at three careers related to the mechanical engineering 

field, evaluating each through the lenses of self, security, and 

society. On day five, the lesson will conclude with a 

presentation of each design team’s prototype. 

• Analyze careers in this field 

through the lenses of self, 

security, and society 

Lesson 15 

Crash Test 

What is 

Needed to 

Keep Cargo 

Safe? 

In this lesson Young Professionals will use the engineering 

and design process to solve a cargo delivery problem. Using 

readily available materials, YPs will design a solution to 

prevent an egg from cracking on impact. To allow YPs time to 

experience every step of the engineering and design process, 

this lesson will span five days. 

On day one, YPs will be introduced to the project and explore 

the problem, constraints, and background research before 

starting to design a prototype. On day two, groups of YPs will 

build and test their prototype, recording the results in their 

engineering notebooks. On day three, YPs will rebuild and 

retest their prototype using feedback from their classmates, 

the teacher, and families. On day four, YPs will present their 

results and look at different careers in this field evaluated 

under the lenses of self, security, and society. On day five, the 

• Create a solution to a problem 

using the engineering and 

design process 

• Engage in a professional 

presentation of design ideas 

• Analyze careers in this field 

through the lenses of self, 

security, and society 

330 

minutes 

(five 

class 

periods) 
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lesson concludes with a presentation of each team’s 

prototype. 

Lesson 16 

Airdrop 

What Is 

Needed to 

Successfully 

Airdrop 

Cargo? 

In this lesson, Young Professionals will use the engineering 

and design process to solve an airdrop/parachute problem. 

Using readily available materials provided to them, YPs will 

design a solution to carry a set mass to the ground as slowly 

as possible. To allow YPs time to experience every step of the 

EDP, this lesson spans five days. 

On day one, YPs will be introduced to the project and explore 

the problem, constraints, and background research before 

starting to design a prototype. On day two, YPs will build and 

test their prototypes, recording the results in their 

engineering notebooks. On day three, YPs will rebuild and 

retest their prototype using feedback from their classmates, 

teacher, and families. On day four, YPs will present their 

results and look at different careers in this field, evaluating 

them through the lenses of self, security, and society. On day 

five, the lesson concludes with a presentation of YPs’ 

prototypes. 

• Create a solution to a problem 

using the engineering and 

design process 

• Engage in a professional 

presentation of design ideas 

• Identify what’s important to 

them in a future career using 

the lenses of self, security, and 

society 

330 

minutes 

(five 

class 

periods) 

Lesson 17 

Shelter 

What Is 

Needed to 

Build the Best 

Shelter? 

In this lesson, Young Professionals will use the engineering 

and design process to solve a shelter problem. Using readily 

available materials provided to them, plus scavenged 

materials, YPs will design a shelter solution that can be used 

in the rebuilding process in the wake of the tsunami. To allow 

students time to experience every step of the EDP, this lesson 

spans five days. 

• Create a solution to a problem 

using the engineering and 

design process 

• Engage in a professional 

presentation of design ideas 

330 

minutes 

(five 

class 

periods) 
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On day one, YPs will be introduced to the project and explore 

the problem, constraints, and background research before 

starting to design a prototype. On day two, groups of YPs will 

build and test their prototypes, recording the results in their 

engineering notebooks. On day three, YPs will rebuild and 

retest their prototypes using feedback from their classmates, 

teacher, and families. On day four, YPs will present their 

results and look at different careers in this field, evaluating 

them through the lenses of self, security, and society. On day 

five, the lesson will conclude with a presentation of the 

prototypes. 

• Analyze the careers in this 

field through the lenses of 

self, security, and society 

Lesson 18 

Towers 

What Is 

Needed to 

Create the 

Tallest Tower? 

In this lesson, Young Professionals will use the engineering 

and design process to solve a paper tower problem. Given 

minimal materials, YPs will design the tallest tower they can. 

To allow YPs time to experience every step of the EDP, this 

lesson spans five days. 

On day one, YPs will be introduced to the project and explore 

the problem, constraints, and background research before 

starting to design a prototype. On day two, they will build and 

test their prototypes, recording the results in their 

engineering notebooks. On day three, YPs will rebuild and 

retest their prototypes using feedback from their classmates, 

teacher, and families. On day four, YPs will present their 

results and look at different careers in this field, evaluating 

them through the lenses of self, security, and society. On day 

five, the lesson will conclude with a presentation of the 

prototypes. 

• Create a solution to a problem 

using the engineering and 

design process 

• Engage in a professional 

presentation of design ideas 

• Compare and contrast the 

careers in this field 

330 

minutes 

(five 

class 

periods) 
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Lesson 19 

Bridges 

What is 

Needed to 

Build a 

Bridge? 

In this lesson, Young Professionals will use the engineering 

and design process to design and construct bridges. Given 

100 toothpicks, YPs will design and build a bridge to span 60 

cm and determine how much weight it can hold before 

failure. To allow YPs time to experience every step of the 

EDP, this lesson spans five days. 

On day one, YPs will be introduced to the project and explore 

the problem, constraints, and background research before 

starting to design a prototype in their groups. On day two, 

YPs will build and test their prototypes, recording the results 

in their engineering notebooks. On day three, YPs will rebuild 

and retest their prototypes using feedback from their 

classmates, teacher, and families. On day four, YPs will 

present their results and look at different careers in this field, 

evaluating them through the lenses of self, security, and 

society. On day five, the lesson will conclude with a 

presentation of the prototypes. 

• Create a solution to a problem 

using the engineering and 

design process 

• Engage in a professional 

presentation of design ideas 

• Identify what’s important to 

them in a future career 

through the lenses of self, 

security, and society 

330 

minutes 

(five 

class 

periods) 

Lesson 20 

Engineering 

Professions: 

Closure 

What Have I 

Learned About 

the 

Engineering 

Sciences? 

This lesson begins with a brief question-and-answer session 

about the module to activate YPs’ previous knowledge and 

help them recall learning throughout the module. After this, 

YPs will create a portfolio reflection to demonstrate their 

learning and growth over the course of the module. This 

portfolio reflection could be part of the larger student 

portfolio if that is part of your school’s program. 

• Reflect on their learning and 

growth over time 

• Communicate their learning 

and growth over time 

85 

minutes 

(two or 

three 

class 

periods) 
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