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   DESIGN IT CLEAN: PROJECT OVERVIEW

What would it take to design a water 
filtration system that met the needs of a 
specific community?  

FINAL PRODUCT
Students will develop a water filter prototype to 
share with a key stakeholder from an identified 
community. 

AREA OF STUDY
Engineering Design

TIMEFRAME
15-20 hours

AGE GROUP
Grades 9-12

STANDARDS ASSESSED
HS-ESS3-1 >> Learn how limited access to 
clean water influences human activity
HS-ETS1-1 >> Analyze a major global 
challenge
HS-ETS1-2 >> Design a solution to a complex 
problem
HS-ETS1-3 >> Evaluate a solution
RST.11-12.8 >> Evaluate a hypothesis

See Appendix 1 >> for the full list of standards.

RUBRICS
Project Rubrics >>
BIE Presentation Rubrics >>

PLANNING TOOLS AND TEMPLATES
Project Design Companion >>
Student-Facing Planning Sheet >>

WHY DESIGN IT CLEAN?
There are many water filtration products available, but access to clean 
water remains an issue in many places. Sometimes, community members 
can’t afford filtration devices. At other times, a device’s design may not 
account for the specific resources a community may or may not have, or 
the community’s habits and beliefs. In Design It Clean, students learn to use 
the engineering design process >> (key high school standards) to develop 
water filters that are dependable, affordable, and designed to meet the 
needs of a specific community struggling to access clean water. 

DRIVING QUESTION

PROJECT DESCRIPTION

CRITIQUE & REVISION
There are three specific “moments” when critique and 
revision are essential: after the development of the water 
filter design, after the design of the prototype, and after the 
final presentation of the water filter.

STUDENT VOICE AND CHOICE
As designers responding to actual community needs, 
students will exercise their creative judgment as they 
make choices regarding the focus of their research, their 
approach to design work, and the use of materials for their 
prototype. 

REFLECTION
Reflection is embedded in each stepping stone. It will be 
particularly essential after each critique on their designs 
and prototype, BEFORE they begin the revision and 
improvement process. Students reflect on: the key content 
and skills, how well their product meets the community’s 
needs and challenges, the quality of their filtration 
system, their contributions to the group, and their group’s 
effectiveness as a team.

KEY KNOWLEDGE, UNDERSTANDING, AND SUCCESS SKILLS
Students learn the mechanics and science of water 
filtration as they learn about the effect human activity 
has on clean water access, and vice versa. To do this, 
they learn and use the engineering design process, which 
includes understanding a specific community’s water needs, 
leading into prototype design and refinement.

PUBLIC PRODUCT
Students design water filtration system prototypes to 
address the community’s specific needs. The collaboration 
between the community stakeholder and the student 
designers creates an opportunity for lasting impact. 

AUTHENTICITY
Lack of access to clean water is a life-threatening global 
problem. The contours of the problem are complex from an 
engineering, communal/societal, and economic perspective. 
This project explores these issues within a local context 
(one specific community struggling with lack of access).

   WHAT MAKES THIS PROJECT GOLD-STANDARD PBL?
SUSTAINED INQUIRY
This project’s design process is an inquiry into the urgent 
global and local issue of clean water access. Students 
begin by asking “users” questions about their experience 
and their needs. Then they research both water filtration 
mechanics and the circumstances that hinder access to 
clean water. Students then use an iterative process to 
design their prototype, continually requesting feedback to 
strengthen their designs. 

CHALLENGING PROBLEM OR QUESTION
More than 750 million people across the globe do not have 
access to clean water on a regular basis. In this project, 
students explore key content around engineering design 
and earth sciences by addressing the question: “What 
would it take to design a filtration system that meets the 
needs of a specific community?” 

https://www.nextgenscience.org/topic-arrangement/hshuman-sustainability
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
http://www.corestandards.org/ELA-Literacy/RST/11-12/8/
https://docs.google.com/presentation/d/1T_ysWFKwJraOQoIPojFIZaXCNqZs_oIB7GzLdG2dI6s/edit#slide=id.g2534ccaf39_0_66
https://docs.google.com/spreadsheets/d/1gZ8PHpvYg8QxIEiCJn3AoGQubZ9Ko_4DFCA3CmRec0s/edit#gid=1996289639
https://www.bie.org/object/document/9_12_presentation_rubric_ccss_aligned
https://docs.google.com/document/d/19QNlY0YM-d-PLtwUa5h2eCpr6kYdETCI11izONzAtxk/edit
https://docs.google.com/document/d/1-SdfZeOAkgd_XjPWO1_l3qrPYqOxTJdSpfXakqVHLhQ/edit
https://www.nextgenscience.org/dci-arrangement/hs-ets1-engineering-design
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   EXPLORING ACCESS TO CLEAN WATER

WHY IS CLEAN WATER SO ELUSIVE FOR MILLIONS OF PEOPLE?
Access to clean water is a global problem, from rural villages in Zambia to urban neighborhoods in Flint, 
Michigan. Each community that struggles for access to clean water faces unique challenges based on 
geography, political and economic infrastructure, agricultural practices, and health education. A solution for 
the rural village in Zambia won’t solve the problem in Flint, Michigan, and vice versa. While there are many 
factors that create barriers for access to clean water, this project will focus on the development of water 
filtration systems that are effective, affordable, and tailored to individual communities. 

click to explore:

RESOURCE #2
7 Reasons We’re Facing a 

Global Water Crisis >>

   EXPLORING WATER FILTRATION

WATER FILTRATION
While the clean-water crisis doesn’t have a one-size-fits-all solution, all water filtration systems have the 
same goal: to provide clean water. Water can be filtered in many ways. Some systems are designed to 
filter water for municipal governments, which require a large-scale operation that includes building pipes 
and holding tanks. Other systems are more personal for individual families or rural villages where filters 
need to be created from natural resources. Each system’s mechanics vary based on the barrier to access, 
available resources in the community, and different design principles—all of which the students will need to 
consider as they design and build their water filtration system prototype. As you explore the three videos 
below, you will notice how each filtration system is unique. 

click to explore:

RESOURCE #1
Coordinating the UN’s Work on 

Water and Sanitation >>

RESOURCE #2
7 Reasons We’re Facing a 

Global Water Crisis >>

RESOURCE #3
Flint Water Crisis: A Step- 

by-Step Look at What  
Happened >>

RESOURCE #1
Drinking Water Treatment  

Plant >>

RESOURCE #2
Students Invent Water 
Purification Disc >>

RESOURCE #3
The Holy Grayl of  
Water Filters >>

http://www.wri.org/blog/2017/08/7-reasons-were-facing-global-water-crisis
http://www.wri.org/blog/2017/08/7-reasons-were-facing-global-water-crisis
http://www.unwater.org
http://www.unwater.org
http://www.wri.org/blog/2017/08/7-reasons-were-facing-global-water-crisis
http://www.wri.org/blog/2017/08/7-reasons-were-facing-global-water-crisis
https://www.npr.org/sections/thetwo-way/2016/04/20/465545378/lead-laced-water-in-flint-a-step-by-step-look-at-the-makings-of-a-crisis
https://www.npr.org/sections/thetwo-way/2016/04/20/465545378/lead-laced-water-in-flint-a-step-by-step-look-at-the-makings-of-a-crisis
https://www.npr.org/sections/thetwo-way/2016/04/20/465545378/lead-laced-water-in-flint-a-step-by-step-look-at-the-makings-of-a-crisis
https://www.youtube.com/watch?v=20VvpASC2sU
https://www.youtube.com/watch?v=20VvpASC2sU
https://www.youtube.com/watch?v=ajJYklFKIoE
https://www.youtube.com/watch?v=ajJYklFKIoE
https://www.youtube.com/watch?v=v6KBxPkNITo
https://www.youtube.com/watch?v=v6KBxPkNITo
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   THE PROJECT PATH AND KEY MILESTONES
The Project Path illustrates the 
learning process in a project-
based, competency-based 
setting. 

Project Milestones help clarify 
the path from Launch to Present, 
as learners move through an 
iterative process of building 
new knowledge and skills, and 
applying their new knowledge 
and skills to develop, critique, 
and refine their products in 
collaboration with peers.

The Project Path and the Project 
Milestones provide a concrete 
but flexible structure for project 
design and implementation.

The Project Milestones are color 
coded in this Project Path and 
throughout the document.

1

Student teams share 

prototypes with a 

stakeholder from their 

target community. 

6
LAUNCH

BUILD KNOWLEDGE

DEVELOP AND 
CRITIQUE

2 Student learns about a 

specific community’s clean 
water needs. 

Student teams

design a water 

filtration system. 4

PRESENT

Student explores production 

and mechanical issues with 

water filtration systems.
3

5

Student teams create 

and refine a water 
filtration prototype. 

NOTE: This process 

begins while students 

are working on 

milestones 3 and 4. 

Student explores the 

project and develops a set 

of need to know questions 

(NTKs).
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   PROJECT MILESTONES AND STEPPING STONES
MILESTONE #1: Student explores the project and develops a set of need to know questions 
(NTKs).

MILESTONE #2: Student learns about a specific community’s 
clean water needs.

ENTRY EVENT PREVIEW THE PROJECT EXPLORE THE DRIVING QUESTION CLEAN WATER ACCESS COMMUNITY SPECIFICS

Student meets with a 
community stakeholder to 
learn about their specific 
needs and challenges for 
accessing clean water. 

Student is introduced to the 
expectations for the final 
product and develops a set 
of need to know questions 
(NTKs).

Student explores the question: 
“What would it take to design 
a filtration system that met 
the needs of this specific 
community?” 

Student explores the issues 
surrounding access to clean 
water, driven by their NTKs.

Student researches the 
community’s water access 
history and contemporary 
context, driven by their NTKs.

MILESTONE #3: Student explores production and mechanical 
issues of water filtration systems.

MILESTONE #4: Student teams design a water filtration system.

 THE MECHANICS OF FILTRATION THE WATER FILTRATION PROBLEM DESIGN A WATER FILTER SOLICIT CONSTRUCTIVE CRITIQUE IMPROVE THE DESIGN

Student explores how water 
filtration systems work. 

Student examines the 
limitations and strengths 
of existing water filtration 
systems. 

Student teams design a water 
filter for the community.

Key stakeholder provides 
feedback, and students 
identify areas for improvement. 

Student teams improve 
their design using critical 
feedback from the community 
stakeholder.

MILESTONE #5: Student teams create and refine a water 
filtration prototype.

MILESTONE #6: Student teams share prototypes with a stakeholder from their target 
community.

DEVELOP A PROTOTYPE  IMPROVE THE PROTOTYPE PREPARE PRESENT REFLECT

Student teams build a water 
filter prototype.

Student teams revise, 
tinker with, and improve the 
prototype using feedback from 
a stakeholder. 

Student teams make final 
preparations for sharing their 
prototype.

Student teams share their 
water filter prototype with a 
key stakeholder.

Students and teacher reflect 
on their original NTKs 
and their current sense of 
understanding.
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What will the product and/
or performance include?

Begin with the end in mind! It’s time to tee up a few significant decisions you’ll need to make 
about the final project. As you make decisions, reflect on what you believe will work best with 
your students and your community, as well as time constraints, budgets, and your own skills and 
comfort level. 

PRESENT

LAUNCH

DEVELOP AND 
CRITIQUE

BUILD  
KNOWLEDGESYNTHESIZE

INQUIRY

1. Review the decision points below.
2. After weighing your options, make your decision and document them in your 
Project Design Planning Companion >>.

Students evaluate water 
filtration systems and 
create a report analyzing 
the pros and cons for a 
specific community. 

WHAT TO DO:

Students design a paper-
and-pencil plan for a water 
filtration system for a 
specific community. 

Students design and build 
a prototype of a water 
filtration device for a 
specific community.

   CUSTOMIZING THE PRODUCT OR PERFORMANCE

Who will the audience be, 
and how will you ensure 
an audience?

How much decision-
making power will students 
have regarding the topic, 
audience, and final product?

Students present their 
water filter to peers in 
another class. 

Students present their 
water filter to the school 
community during a STEM 
event. 

Students present their 
prototype to a government 
or aid organization, local 
business, or as part of a 
STEM competition. 

Teachers designate the 
community and provide 
materials for building the 
water filter. 

Students are responsible for 
selecting the resources, and 
teachers find the community. 
Both students and teachers 
share the event plan.

Students are responsible 
for finding resources to 
build their prototype and 
for finding an appropriate 
audience. 

Low Complexity Medium Complexity High ComplexityDECISION POINTS:

https://docs.google.com/document/d/19QNlY0YM-d-PLtwUa5h2eCpr6kYdETCI11izONzAtxk/edit


12 13

   MILESTONE #1: LAUNCHING INQUIRY
This milestone is the entryway 
into Design It Clean. Students 
begin their exploration of the 
driving question, “What would it 
take to design a filtration system 
that met the needs of a specific 
community?” by listening to the 
story of a community member 
struggling with access to clean 
water. 

The entry event of every good 
project creates the opportunity 
to begin an inquiry cycle driven 
by students’ own need to know 
questions. In Design It Clean, 
students’ questions may touch 
on the politics, economics, and 
cultural practices that limit clean-
water access. They may touch 
on critical design and engineering 
arenas, or they may venture into 
territory you have not anticipated. 

The key is to honor all questions 
as students orient to the project. 

Note: The recommended 
resources will be helpful as you 
design lessons for this milestone. 

Student teams share 

prototypes with a 

stakeholder from their 

target community.

6
BUILD KNOWLEDGE

DEVELOP AND 
CRITIQUE

2 Student learns about the 

clean water needs of a 

specific community.

Student groups design 

a water filtration 
system.4

Student teams create 

and refine a water 
filtration prototype.5

Student explores production 

and mechanical issues with 

water filtration systems.
3

1

LAUNCH

Student explores the 

project and develops a set 

of need to know questions 

(NTKs).

PRESENT
``

STEPPING STONES
ENTRY EVENT
Student meets with a community stakeholder to learn about 
their specific design needs and challenges in accessing 
clean water.

PREVIEW THE PRODUCT
Student is introduced to the expectations for the final 
product.

EXPLORE THE DRIVING QUESTION
Student explores the question: “What would it take to 
design a filtration system that met the needs of a specific 
community?”

Student develops a list of need to know questions to guide 
their inquiry.

RECOMMENDED RESOURCES
TEXTS AND DATA

 • WHO/UNICEF Joint Monitoring Program Data >>

 • Op-Ed: Access to Clean Water in South Africa >>

 • Student Water Project >>

AUDIO AND VISUALS
• Engineering Safer Drinking Water in Africa >>

• Our World: The Poisoning of Flint >>

• Clean Water After Hurricane Maria in Puerto Rico >> 
 

TOOLS AND FORMS
• Know/Want-to-Know Chart >>

• Inquiry Chart >>

• Student Planning Sheet >>

https://washdata.org
https://www.dailymaverick.co.za/article/2017-11-27-op-ed-we-must-demand-access-to-clean-water-and-reject-water-privatisation/#.WhwlYrbMzBI
http://wjla.com/features/spotlight-on-education/frederick-students-win-grant-to-fund-water-project-in-africa
https://www.youtube.com/watch?v=uHRTQNaNLac
https://www.youtube.com/watch?v=3R2i0GuO3Zs
https://www.youtube.com/watch?v=wvQnzOwilj0
https://docs.google.com/document/d/1AQbQZbU8bJP6U3WbABvpY_frzjoLQSh9-DAtCsNoHsU/edit
https://docs.google.com/document/d/1GSfYJQi3Qov4X02sY7B1qz0r12XqmkXLBBu6CJqrvl0/edit
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Structure of a 
Launch...

As you design your lauch, consider this three-part structure to help guide your efforts: Entry Event, 
Project Preview, and Driving Question Exploration. The launch may be only one lesson, but these 
three key segments each involve careful decision-making, planning, and materials development. 
Let’s take a closer look.

MATCH, LIT.
Student participates 
in an engaging shared 
experience that 
generates excitement 
about the Design It Clean 
project.

PROJECT, LINKED.
The connection between 
the provocation or entry 
event and the final project 
is totally clear; basic 
project expectations are 
communicated upfront.

INQUIRY, LAUNCHED.
Opportunities to generate 
their own NTKs pique their 
innate curiosity as they begin 
to connect with the challenge: 
What would it take to design 
a water filtration system that 
met the needs of a specific 
community? 

ENTRY EVENT
Captivating experiences 
create buzz, provide context, 
access prior knowledge, 
and tap student interests, 
curiosities, and values.

PREVIEW THE 
PROJECT
Student is introduced to the 
expectations for the final 
product. 

EXPLORE THE 
CHALLENGE QUESTION
Student assesses prior 
knowledge and asks their 
own questions. Student uses 
their questions to frame 
inquiry into issues central to 
the project.

1)

2)

3)

MIGHT LOOK LIKE...
Student meets with members of a 
community struggling to access clean 
water. If access to clean water is a 
local issue, they can meet in person, 
but virtual will work, as well.

Student reviews the project 
description, guidelines, student 
planning sheet, and rubric, asking 
questions as they go. 

Student generates their list of NTKs 
and records them in a graphic 
organizer, such as an Inquiry Chart >> 
or a KNWS Chart >>.

DESIRED OUTCOMES

EXAMPLES OF INITIAL STUDENT NEED TO KNOWS

You can capture student need 
to knows in a variety of ways. 
Students can create a simple 
T-chart, use a graphic organizer, 
or create a consensus list as an 
anchor chart.

Things to know about NTKs:
• Use this time to collect 

student questions rather than 
answer their questions. These 
questions become the driving 
force of learning in the project 
as students seek to find 
answers throughout the project, 
with your support.

• The list is a living document 
that you should refer back 
to on regular basis. Ask 
your students: What’s been 
answered? What did we think 
was important that we now 
know isn’t? What new questions 
do we need to add?

• Ensure that your list includes 
both clarifying and higher-order 
thinking questions. If students 
are having difficulty generating 
deep-thinking questions, don’t 
be afraid to prompt and model. 

• What is the community’s data around clean water access?
• What are the causes behind the lack of access to clean water?
• What attempts have been made to improve access, and why were 

they not successful? 

WATER CRISIS IN THE COMMUNITYN
T
K

WATER FILTRATION DESIGN

• How do water filtration systems work? 
• What are the design challenges? 
• What resources are available in the local community that could be 

used in the design of a water filtration system? 

The need to know process is essential to the project. It helps students activate their 
prior knowledge and identify their own questions for exploration. To support your 
planning, we’ve provided a list of example questions that students might ask about 
water access and water filtration design.

http://www.redesignu.org/design-lab/learning-activities/inquiry-charts
http://www.redesignu.org/design-lab/learning-activities/knws
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 SAMPLE LAUNCH: STUDENT VIEW

THE ENTRY EVENT
Access to clean water is a global issue. In this entry event, 
you will listen to and learn from someone who has intimate 
knowledge of this crisis. You may or may not have your own 
experience with access to clean water. As you listen and learn, 
think about how it connects to your own experience, or imagine 
yourself in their shoes. How does the lack of access to clean 
water impact individual lives and the community as a whole? Try 
recording your learning and thoughts as Memory Bubbles >>, or 
modify the Quote and Comment >> activity. 

LESSON LAUNCH
In this entry event, students have 
the opportunity to hear from 
someone intimately involved in the 
clean water crisis—either someone 
personally impacted or a clean 
water advocate with experience 
working in the field. For example, a 
resident of a local town with lead 
in the water or a member from a 
chapter of the Engineers Without 
Borders nonprofit organization, 
which works internationally for 
clean water access.

The ideal scenario is to invite the 
person as a guest speaker (in 
person or virtual) so students can 
interact and ask questions. 

Don’t forget to create a document 
that provides students with a 
clear picture of the project’s 
expectations.  

INVESTIGATE
PREVIEW PROJECT EXPECTATIONS
Your project is to design a water filtration system that can meet 
the needs of a community struggling to access clean water. 
The two key elements of this project are (1) to examine clean-
water access for a specific community and (2) to design a 
water filtration system that addresses the specific needs of that 
community. As you explore the expectations and the Student 
Planning Sheet >>, complete a Jot Thoughts >> activity with a 
small group of your peers. 

INVESTIGATE (CONT’D)

SYNTHESIZE AND REFLECT

Exploring the driving question 
and generating the NTKs work 
best when it’s a combination of 
individual and group work. It’s 
important to provide students 
with an opportunity to think about 
what they personally know about 
the water crisis, and it’s equally 
as important for students to 
generate collective knowledge. 

The synthesis and reflection 
component helps students step 
back and think about the work 
they’re about to undertake. 
A synthesis prompt for the 
generative summary could be: 
Why is access to clean water 
a global issue? Or why is it 
important to tailor your filtration 
system design for a community? 
The purpose of the visualization 
reflection activity is to help 
students generate a sense 
purpose, knowing their design 
may actually help people. 

EXPLORE THE DRIVING QUESTION
The driving question for this project is, “What would it take to 
design a water filtration system that met the needs of a specific 
community?” 

INITIATE THE NEED TO KNOW PROCESS
Drawing from the discussions you’ve just had, let’s organize our 
shared knowledge. What do you already know about the clean-
water crisis? What do we need to know or learn to be able to 
design a water filtration system for a specific community? The 
Know/Need-to-Know Chart >> is a tool you can use throughout 
this project to organize your questions and knowledge. 

CLOSING THE LAUNCH
Synthesize what you learned about access to clean water by 
writing a Generative Summary >> with a small group of your 
peers. Reflect on your role as a water filtration system designer 
by making meaningful visualizations >> where you explore what 
it will look like when the water filtration system you design is put 
to use. 

MILESTONE #1: LAUNCHING INQUIRY

http://www.redesignu.org/design-lab/learning-activities/memory-bubbles
http://www.redesignu.org/design-lab/learning-activities/quote-and-comment
https://docs.google.com/document/d/1-SdfZeOAkgd_XjPWO1_l3qrPYqOxTJdSpfXakqVHLhQ/edit
https://docs.google.com/document/d/1-SdfZeOAkgd_XjPWO1_l3qrPYqOxTJdSpfXakqVHLhQ/edit
http://www.redesignu.org/design-lab/learning-activities/jot-thoughts
https://docs.google.com/document/d/1AQbQZbU8bJP6U3WbABvpY_frzjoLQSh9-DAtCsNoHsU/edit
http://www.redesignu.org/design-lab/learning-activities/generative-summarizing
http://www.redesignu.org/design-lab/learning-activities/making-meaningful-visualizations
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   MILESTONE #2: CLEAN WATER NEEDS OF A SPECIFIC COMMUNITY

Student teams share 

prototypes with a 

stakeholder from their 

target community.

6
BUILD KNOWLEDGE

DEVELOP AND 

2 Student learns about the 

clean water needs of a 

specific community.

Student groups design 

a water filtration 
system.4

PRESENT

Student explores production 

and mechanical issues with 

water filtration systems.
3

1

LAUNCH

Student explores the 

project and develops a set 

of need-to-know questions 

(NTKs).

STEPPING STONES
CLEAN WATER ACCESS
Student teams explore the issues surrounding access to 
clean water, driven by their NTKs.

COMMUNITY SPECIFICS
Student researches the community’s water access history 
and contemporary context, driven by their NTKs.

PREPARE TO DEVELOP A PROTOTYPE
Student identifies potential water filter innovations that could 
support a prototype design.

RECOMMENDED RESOURCES
TEXTS AND DATA

• World Water Assessment Programme >> 

• Facts About Water >>

• Women, Water and the Cycle of Poverty >>
• World Water Crisis Photo Essay >>

AUDIO AND VISUALS
• Living Without Water: Contamination Nation >>

• NOVA: Poisoned Water >>

• Water Project in Uganda >>

• UN Clean Water and Sanitation >>

• Nanotechnology Water Filter >>

TOOLS AND FORMS
• Reflection Organizer >>

• Cornell Notes Template >>

Welcome to an exploration 
of the Clean Water Needs 
of a Specific Community 
milestone. 

This milestone focuses 
on deepening the inquiry 
process as students build 
their background knowledge. 
The stepping stones first 
take students through an 
exploration of the broader 
issue of access to clean 
water and then support them 
in narrowing their focus to 
one specific community. At 
this point, students research 
their chosen community’s 
needs and challenges 
alongside the available 
community resources, and 
identify barriers to access. 

Note: The recommended 
resources will be helpful as 
you design lessons for this 
milestone.

http://www.unesco.org/new/en/natural-sciences/environment/water/wwap/facts-and-figures/all-facts-wwdr3/fact-15-water-pollution/
https://thewaterproject.org/water-scarcity/water_stats
https://www.concernusa.org/story/women-water-the-cycle-of-poverty/
http://content.time.com/time/photogallery/0,29307,1724375,00.html
https://www.youtube.com/watch?v=qjMLyISKoT0
http://www.pbs.org/wgbh/nova/body/poisoned-water.html
https://www.youtube.com/watch?v=a_qVC6kbIv0
https://www.youtube.com/watch?v=LCKsU4bPFOQ
https://www.youtube.com/watch?v=t3m3BA90BV0
https://docs.google.com/document/d/1bDI0z4Tr4lxEmgctxIyL-5v7QOBeZjw_thcsz2wMBF0/edit
http://www.redesignu.org/design-lab/learning-activities/cornell-notes
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1. CLEAN WATER ACCESS
The purpose of this stepping 
stone is to help students 
understand the scope of the 
problem: clean water access. 
As you plan lessons, look for 
activities that help students 
focus on Building Background 
>> and Classifying Information 
>>  It’s important for students 
to have a strong foundation 
in this issue to support their 
design of a prototype filter. 

Think about the amount 
of time you have and your 
students’ research skills as 
you organize these lessons. 
Providing students with a 
subset of the recommended 
texts helps keep the focus on 
understanding a few things 
deeply. 

 

   STEPPING STONES TO CLEAN WATER NEEDS OF A SPECIFIC COMMUNITY

1. CLEAN WATER ACCESS 2. COMMUNITY SPECIFICS
Standards HS-ETS1-1 >>, HS-ESS3-1 >>,

CCSS.ELA-LIT.RST.11-12.9 >>, CCSS.ELA-LIT.RST.11-12.8 >>
HS-ETS1-1 >>, HS-ESS3-1 >>,
CCSS.ELA-LIT.RST.11-12.8 >>, CCSS.ELA-LIT.RST.11-12.9 >>

Students will be 
able to...

Explore the issues of access to clean water on an international, 
national, and local scale by utilizing their NTKs.

Select a target community and research that community’s 
water-access history and contemporary context, driven by their 
NTKs. 

Ideas for 
Activities

 • Gallery Walk >> 
 • Reciprocal Teaching >>

 • Cornell Notes >>
 • Iceberg Diagrams  >>
 • Mini Summaries >> 

Reflection 
and Synthesis 
Prompts

• What are you learning that helps you answer your NTKs? Do 
you now have new questions on your mind?

• Which of the access issues is most interesting to you? Why?

• What surprised you about the challenges this community is 
facing around access to water?

• What resources are available or unavailable in your target 
community to address this issue? 

Formative 
Assessment 
Ideas

• Write a short description of the issue, and provide a rationale 
for why people should care. 

• Make a list of water filter innovations that may work to 
address the needs of various communities.

 • Reflection Organizer >>

Suggestions for 
Feedback and 
Support

• If some students are struggling, try these activities: Concept 
Map >> and Draw to Remember Summaries >>.

• If students are struggling, Guided Self-Questioning >> may 
provide them with additional support.

ACTIVITY IDEAS
Gallery Walk >> and 
Reciprocal Teaching >> are 
activities that allow students 
to work deeply with one or 
a few resources, and then 
share their learning with each 
other (Jigsaw >> is another 
example). It’s also possible to 
let students work individually or 
in pairs on several resources, 
and to forego peer teaching. 

As you plan these lessons, 
think about what your purpose 
is: to help students prepare to 
design a water filter. Helping 
them identify and keep track 
of filtering innovations is a 
good first step. 

Reminder: Don’t forget about 
the recommended resources 
on the first page of this 
milestone!

2. COMMUNITY SPECIFICS
While the first stepping stone 
in this milestone focuses on 
researching the crisis that 
surrounds clean water access 
in many parts of the world, 
this stepping stone hones in 
on a specific community’s 
challenges. 

As you plan lessons, there 
are two key decisions to 
make. First, who will select 
a specific community: you or 
your students? What level of 
guidance will you provide? 
Second, how can you use 
time most efficiently for this 
research, especially if you 
choose to keep the scope of 
this stepping stone relatively 
small (one to three lessons)? 

To support the research, you 
may want to provide students 
with a short list of communities 
from which to choose. You 
also may want to provide them 
with preselected resources so 
they focus on gathering and 
analyzing information rather 
than learning how to research. 

Cornell Notes >>, Iceberg 
Diagrams >>, and Mini 
Summaries >> provide 
students with tools to organize 
and study the information 
they’re gathering. They may 
help you create lessons that 
support students as they 
figure out why the selected 
community doesn’t have 
access to clean water and 
what resources may be 
available in the community to 
solve this problem. 

http://www.redesignu.org/design-lab/skills/building-background
http://www.redesignu.org/design-lab/skills/building-background
http://www.redesignu.org/design-lab/skills/classifying-information
http://www.redesignu.org/design-lab/skills/classifying-information
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
https://www.nextgenscience.org/topic-arrangement/hshuman-sustainability
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
http://www.corestandards.org/ELA-Literacy/RST/11-12/8/
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
https://www.nextgenscience.org/topic-arrangement/hshuman-sustainability
http://www.corestandards.org/ELA-Literacy/RST/11-12/8/
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
http://www.redesignu.org/design-lab/learning-activities/gallery-walk
http://www.redesignu.org/design-lab/learning-activities/reciprocal-teaching
http://www.redesignu.org/design-lab/learning-activities/cornell-notes
http://www.redesignu.org/design-lab/learning-activities/iceberg-diagrams
http://www.redesignu.org/design-lab/learning-activities/mini-summaries
https://docs.google.com/document/d/1bDI0z4Tr4lxEmgctxIyL-5v7QOBeZjw_thcsz2wMBF0/edit
http://www.redesignu.org/design-lab/learning-activities/concept-maps
http://www.redesignu.org/design-lab/learning-activities/concept-maps
http://www.redesignu.org/design-lab/learning-activities/draw-remember-summaries
http://www.redesignu.org/design-lab/learning-activities/guided-self-questioning
http://www.redesignu.org/design-lab/learning-activities/gallery-walk
http://www.redesignu.org/design-lab/learning-activities/gallery-walk
http://www.redesignu.org/design-lab/learning-activities/jigsaw
http://www.redesignu.org/design-lab/learning-activities/cornell-notes
http://www.redesignu.org/design-lab/learning-activities/iceberg-diagrams
http://www.redesignu.org/design-lab/learning-activities/iceberg-diagrams
http://www.redesignu.org/design-lab/learning-activities/mini-summaries
http://www.redesignu.org/design-lab/learning-activities/mini-summaries
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   MILESTONE #3: PRODUCTION AND MECHANICS OF WATER FILTRATION SYSTEMS

Student teams share 

prototypes with a 

stakeholder from their 

target community.

6
BUILD KNOWLEDGE

DEVELOP AND 

2 Student learns about the 

clean water needs of a 

specific community.

Student groups design 

a water filtration 
system.4

PRESENT

Student explores production 

and mechanical issues with 

water filtration systems.
3

LAUNCH

Student explores the 

project and develops a set 

of need-to-know questions 

STEPPING STONES
MECHANICS OF FILTRATION
Student teams explore the issues of access to clean water 
driven by their NTKs.

WATER FILTRATION PROBLEM
Student researches the community’s water access history 
and contemporary context, driven by their NTKs.

PREPARE TO DEVELOP A PROTOTYPE
Student identifies potential water filter innovations that could 
support the design of a prototype.

RECOMMENDED RESOURCES
TEXTS AND DATA

• Types of Filters >>

• A Simple Guide to Water Filtration >> 

• Design of Water Filters for Third World 
Countries >>

• Tanzanian Entrepreneur Develops Innovative 
Water Filter >>

• How Water Filters Work >>

• Safe Drinking Water Is Essential: Treatment  
online exhibit >>

• Advantages and Disadvantages of Water 
Purification Technologies >>

AUDIO AND VISUALS
• How to Make Filthy Water Drinkable >>

• Water Filtration Experiment >>

• Students Invent Water Purification Disc >>

TOOLS AND FORMS
• Reflection Organizer >>

Welcome to the Production 
and Mechanics of Water 
Filtration Systems milestone.  

This milestone focuses on 
the mechanics of water 
filtration systems and the 
strengths/limitations of 
different designs. Evaluating 
different types of filters 
(ultraviolet, reverse osmosis, 
slow sand, activated carbon, 
ceramic, etc.) is an essential 
step for students because 
it will help them better 
understand the mechanics of 
the filter and can also spark 
ideas for the design of their 
own filter. 

https://www.ted.com/talks/michael_pritchard_invents_a_water_filter?referrer=playlist-talks_on_water
https://www.youtube.com/watch?v=OMZpzcItQkc
https://www.youtube.com/watch?v=OMZpzcItQkc
https://docs.google.com/document/d/1bDI0z4Tr4lxEmgctxIyL-5v7QOBeZjw_thcsz2wMBF0/edit
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1. CLEAN WATER ACCESS
As you plan lessons for 
this stepping stone, spend 
some time exploring the 
recommended resources 
(listed on the first page of this 
milestone), thinking about how 
to help students use different 
resources to gather and 
Classify Information >>.

A Simple Guide to Water 
Filtration >> describes several 
approaches to filtration that 
use very different scientific 
processes. This stepping stone 
is the opportunity to create 
several lessons that dig into 
the key scientific concepts the 
are essential to understanding 
filtration.

   STEPPING STONES TO PRODUCTION AND MECHANICS OF WATER FILTRATION SYSTEMS

1. MECHANICS OF FILTRATION 2. WATER FILTRATION PROBLEM 

Standards HS-ETS1-1 >>, CCSS.ELA-LIT.RST.11-12.9 >> CCSS.ELA-LIT.SL.11-12.1 >>, HS-ETS1-1 >>

Students will be 
able to...

Explore how water filtration systems work. Examine the limitations and strengths of existing water 
filtration systems by establishing a set of criteria for 
comparison.

Ideas for 
Activities

 • Attribute Sort >>
 • Cornell Notes >>
 • Labs and other activities that explore the science of 

water filtration.

 • Discussion Web >>
 • One Comment, One Question >>

Reflection 
and Synthesis 
Prompts

 • You’ve studied several approaches to water filtration. 
Explain which you think would be best on a camping 
trip. Which would work well in a community that has a 
temporary loss of clean water but still has electricity?

• Which filtration method do you think is the best fit for your 
target community? Why? 

Formative 
Assessment 
Ideas

 • Create a tip sheet for a community that doesn’t know 
about water filtering: what would you want them to 
understand about how to approach filtering?

• Create a summary table that compares the different types 
of filtration systems using criteria for comparison.

Suggestions for 
Feedback and 
Support

• If students are struggling to identify how filters work and 
how they are designed, the Frameworking >> and Draw-
Label-Caption >> activities can help guide students’ 
inquiry.

 • Sentence Stems >> can help students who struggle to 
engage in group discussions.

After students study one or 
more processes, you might 
use a Jigsaw >> or Reciprocal 
Teaching >> to structure an 
opportunity for students to 
share their learning with each 
other. 

In addition, consider having 
students undertake a simple 
Water Filtration Experiment >> 
(there are many other options 
available online) so they can 
try to control the process 
themselves. 

FORMATIVE ASSESSMENT 
Think about checking in on 
what students understand 
about the science of filtering: 
what is the scientific process 
each type of filter undertakes? 

2. WATER FILTRATION 
PROBLEM
Help students work together 
to develop criteria that will 
help them evaluate the 
effectiveness of different 
types of water filtration 
systems. There are a variety 
of discussion activities >> that 
may be helpful here. 

RESOURCES 
There are many water filtration 
systems on the market. 
Students need to experiment 
with these in order to begin to 
understand how filtration works 
and the key elements of strong 
designs.

FORMATIVE ASSESSMENT
Check out page 17 of Design 
of Water Filters for Third 
World Countries >> (Table 2) 
for an example of a summary 
table. Students can create 
something similar, but instead 
of advantages/disadvantages,  
the headings could be 
elements of their criteria. 

http://www.redesignu.org/design-lab/skills/classifying-information
http://www.redesignu.org/design-lab/skills/classifying-information
http://www.filtersfast.com/articles/Guide-to-Water-Purification.php
http://www.filtersfast.com/articles/Guide-to-Water-Purification.php
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
http://www.redesignu.org/design-lab/learning-activities/attribute-sorts
http://www.redesignu.org/design-lab/learning-activities/cornell-notes
http://www.redesignu.org/design-lab/learning-activities/discussion-web
http://www.redesignu.org/design-lab/learning-activities/one-comment-one-question
http://www.redesignu.org/design-lab/learning-activities/frameworking
http://www.redesignu.org/design-lab/learning-activities/draw-label-caption-0
http://www.redesignu.org/design-lab/learning-activities/draw-label-caption-0
https://www.teachthought.com/critical-thinking/sentence-stems-higher-level-conversation-classroom/
http://www.redesignu.org/design-lab/learning-activities/jigsaw
http://www.redesignu.org/design-lab/learning-activities/reciprocal-teaching
http://www.redesignu.org/design-lab/learning-activities/reciprocal-teaching
https://www.youtube.com/watch?v=OMZpzcItQkc
http://www.redesignu.org/design-lab/learning-activities?search=Discussion+
http://potterswithoutborders.com/wp-content/uploads/2012/08/12.pdf
http://potterswithoutborders.com/wp-content/uploads/2012/08/12.pdf
http://potterswithoutborders.com/wp-content/uploads/2012/08/12.pdf
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Student teams share 

prototypes with a 

stakeholder from their 

target community.

6

DEVELOP AND 
CRITIQUE

2 Student learns about the 

clean water needs of a 

specific community.

Student teams design 

a water filtration 
system.4

Student teams create 

and refine a water 
filtration prototype.5

Student explores production 

and mechanical issues with 

water filtration systems.
3

STEPPING STONES
DESIGN A WATER FILTER
Student teams design a water filter for the community.

SOLICIT CONSTRUCTIVE CRITIQUE
Key stakeholders provide feedback, and students identify 
areas for improvement. 

IMPROVE THE DESIGN
Student teams improve their design, using critical feedback 
from the community stakeholder.

RECOMMENDED RESOURCES
TEXTS AND DATA

• Design of a Water Purification System >>

• Natural Materials Used for Water Filtration >>

• Natural Materials Used for Water Filtration >>

• NMSU Chemical Engineer Investigates More Efficient, 
Effective Water Treatment Technology >>

AUDIO AND VISUALS
• Pedal Powered Water Purifier Project >>

• Exploring Water Filtration with Civil  
Engineers >>

• Engineers Without Borders: Tanzania >>

TOOLS AND FORMS
• Conferencing Tools >>

• Project Rubric >>

This milestone focuses on 
helping students strengthen 
their capacity to apply 
STEM knowledge to the 
design process.  Engineering 
design is complex work, 
requiring students to identify 
essential data; synthesize 
their understanding of 
both the nature of water 
contamination under specific 
circumstances, and the 
processes of filtration; and 
apply learning from across 
the realms in the design of an 
original solution.

Take time during this 
milestone to ensure that 
students can integrate their 
learning well enough to draw 
and diagram a model water 
filter. Students then solicit 
constructive critiques to 
advance their model and 
make substantive revisions.

Note: The recommended 
resources will be helpful as 
you design lessons for this 
milestone.

   MILESTONE #4: DESIGN A WATER FILTRATION SYSTEM

https://www.ohio.edu/mechanical/design/Projects/BFT_Summary_fback.pdf
https://www.livestrong.com/article/165592-natural-materials-used-for-water-filtration/
https://sciencing.com/natural-materials-used-water-filtration-5371122.html
http://www.lcsun-news.com/story/news/2017/03/17/nmsu-chemical-engineer-investigates-more-efficient-effective-water-treatment-technology/99327170/
http://www.lcsun-news.com/story/news/2017/03/17/nmsu-chemical-engineer-investigates-more-efficient-effective-water-treatment-technology/99327170/
https://www.youtube.com/watch?v=s__YO3zBwl8
https://www.youtube.com/watch?v=BoThyqsL-jY
https://www.youtube.com/watch?v=BoThyqsL-jY
https://www.youtube.com/watch?v=drLr61UBEfU
https://drive.google.com/drive/folders/0B2GwxiRJGQy6UkZSM0hNMmVYeTQ
https://docs.google.com/spreadsheets/d/1gZ8PHpvYg8QxIEiCJn3AoGQubZ9Ko_4DFCA3CmRec0s/edit#gid=1996289639
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1. DESIGN A WATER FILTER
Think about how you can 
create several lessons that 
help students apply their 
learning to a real-life design 
problem (the Engineering 
Design >> performance task 
has variety of resources). 
As you plan lessons, think 
carefully about the science 
concepts with which students 
will need to be comfortable in 
order to successfully develop a 
water filter. 

Also, think about drawing  
materials you can make 
available to students for their 
designs: Do students have 
access to computer-aided 
design (CAD) software, paper/
pencil, etc.? 

As students work, continue to 
refer them to the rubric >>.

   STEPPING STONES TO DESIGN A WATER FILTRATION SYSTEM

1. DESIGN A WATER FILTER 2.  SOLICIT CONSTRUCTIVE CRITIQUE 3. IMPROVE THE DESIGN 
Standards HS-ETS1-2 >>, HS-ETS1-3 >>, CCSS.ELA-LIT.

SL.11-12.1.A >>
HS-ETS1-3 >> HS-ETS1-2 >>, CCSS.ELA-LIT.SL.11-12.1.D >>,

CCSS.ELA-LIT.SL.11-12.1.A >>

Students will be 
able to...

Design an effective and affordable water filtration 
system prototype for their target community.

Identify weakness in the design that needs to be 
addressed.

Improve the functionality of the water filtration 
system design. 

Ideas for 
Activities

 • Brainstorming Activities >>
 • Order of Importance >>
 • Draw Conclusions Thinking Guide >>

 • Jot Thoughts >>
 • Cornell Notes >>

 • Improve the Design >>
 • Brainstorming Activities >>
 • Draw Conclusions Thinking Guide >>

Reflection 
and Synthesis 
Prompts

• What are the strengths/weaknesses of your 
design? 

• On a scale of 1 to 5, how well did your group 
work together? Defend your rating. 

• After processing the feedback, what are your 
next steps? 

• What was the most valuable piece of feedback 
you received? 

• Check in with two other groups, and find out 
what design issues they’ve been addressing. 

Formative 
Assessment 
Ideas

• Students submit evidence of deep 
understanding of water filtration processes. 

• Paper design of the water filter. 

• Set two to three goals that will increase your 
design’s functionality. 

• What were some of the common design 
dilemmas that crop up when working on water 
filters? What are some creative solutions? 

Suggestions for 
Feedback and 
Support

• Students may truggle to get started. A 
checklist or guiding questions can help 
jumpstart student thinking. 

 • Conference >> with students if they are 
struggling to make sense of the feedback they 
received.

 • Conference >> with students individually or 
as a group if they are struggling to improve 
certain aspects of their design. 

2. SOLICIT CRITICAL FEEDBACK
Receiving feedback from 
experts and stakeholders is 
a crucial part of the design 
process. Students can seek 
feedback from any experts 
who have legitimate expertise 
around water filtration 
(engineering students from a 
local university, for example).

You may want to adapt the 
conferencing and feedback 
tools, and share one or two 
with the experts to help 
structure and guide the 
feedback sessions. 

Mine the recommended 
resources (listed on the 
previous page) for ideas as 
you plan these lessons.

3. IMPROVE THE DESIGN
The feedback students receive likely 
will require them to undertake additional 
research into the science behind filtration 
and/or the engineering of a strong 
prototype. 

NOTE ON TIME MANAGEMENT:
This stage of the project is very fluid 
and can become challenging to manage. 
While fluidity is essential, students likely 
will need help staying productive. Think 
about creating checkpoints to ensure that 
the project continues to move forward 
effectively.

http://www.redesignu.org/design-lab/performance-tasks/engineering-design
http://www.redesignu.org/design-lab/performance-tasks/engineering-design
https://docs.google.com/spreadsheets/d/1gZ8PHpvYg8QxIEiCJn3AoGQubZ9Ko_4DFCA3CmRec0s/edit#gid=1996289639
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/a/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/a/
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/d/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/a/
http://www.redesignu.org/design-lab/learning-activities?search=brainstorming
http://www.redesignu.org/design-lab/learning-activities/order-importance
http://www.redesignu.org/design-lab/learning-activities/drawing-conclusions-thinking-guide
http://www.redesignu.org/design-lab/learning-activities/jot-thoughts
http://www.redesignu.org/design-lab/learning-activities/cornell-notes
http://www.redesignu.org/design-lab/formative-tasks/improve-designed
http://www.redesignu.org/design-lab/learning-activities?search=brainstorming
http://www.redesignu.org/design-lab/learning-activities/drawing-conclusions-thinking-guide
https://drive.google.com/drive/folders/0B2GwxiRJGQy6UkZSM0hNMmVYeTQ
https://drive.google.com/drive/folders/0B2GwxiRJGQy6UkZSM0hNMmVYeTQ
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Student teams share 

prototypes with a 

stakeholder from their 

target community.

6

DEVELOP AND 
CRITIQUE

2 Student learns about the 

clean water needs of a 

specific community.

Student teams design 

a water filtration 
system.4

Student teams create 

and refine a water 
filtration prototype.5

Student explores production 

and mechanical issues with 

water filtration systems.
3

STEPPING STONES
DEVELOP A PROTOTYPE
Student teams build a water filtration system prototype.

IMPROVE A PROTOTYPE
Student teams iterate on design of the prototype using 
feedback from stakeholders.

RECOMMENDED RESOURCES
TEXTS AND DATA

• What Is Prototyping? >> 

• Creating a Product Prototype >> 

• How to Go From Idea to Prototype in One Day >>

AUDIO AND VISUALS
• Prototyping and Model Making >>

TOOLS AND FORMS
• Conferencing Tools >>

• Construct a Model or Prototype >> 

• Project Rubric >>

This milestone supports 
student teams as they take 
their newly gained scientific 
and engineering knowledge 
and skills, and apply them to 
a prototype design. Prototype 
development is an important 
step in the engineering design 
process because it brings 
initial ideas to life three- 
dimensionally and allows 
students to pressure-test 
their designs with experts. 
This provides them with 
essential data that informs 
the final round of revisions.

While this is a fluid process, 
think about developing 
critical checkpoints that 
help you keep the process 
tight, ensuring students move 
forward. Conferencing is also 
essential during this time.

Check out the recommended 
resources for prototyping 
suggestions. 

   MILESTONE #5: PROTOTYPE A WATER FILTRATION SYSTEM

http://www.unhcr.org/innovation/what-is-prototyping-anyway/
https://www.entrepreneur.com/article/80678#
https://www.fastcompany.com/3045934/how-to-go-from-idea-to-prototype-in-one-day
https://www.youtube.com/watch?v=gWk6br5Ngkc
https://drive.google.com/drive/folders/0B2GwxiRJGQy6UkZSM0hNMmVYeTQ
http://www.redesignu.org/design-lab/formative-tasks/construct-model-or-prototypeed
https://docs.google.com/spreadsheets/d/1gZ8PHpvYg8QxIEiCJn3AoGQubZ9Ko_4DFCA3CmRec0s/edit#gid=1996289639
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1. DEVELOP A PROTOTYPE
In this stepping stone, create 
a set of lessons that help 
students structure their time 
so they can build prototype 
models guided by their 
geometric drawings.  

As students assemble their 
prototypes from their drawings, 
it’s likely that they’ll need to 
recalculate measurements as 
they shift from two to three 
dimensions. There are a 
number of activities that can 
support discussions of this 
rethinking: try My Favorite  
No >> or Problem-Solving 
Models >>. There are also 
suggested activities in the 
formative task Construct a 
Model or Prototype >>. 

   STEPPING STONES TO PROTOTYPE A WATER FILTRATION SYSTEM

1. DEVELOP A PROTOTYPE 2. IMPROVE A PROTOTYPE
Standards HS-ETS1-2 >>, CCSS.ELA-LIT.SL.11-12.1.A >> HS-ETS1-3 >>, CCSS.ELA-LIT.SL.11-12.1.D >>, CCSS.ELA-LIT.

SL.11-12.1.A >>

Students will be 
able to...

Build a water filtration system prototype that is effective 
and affordable for their target community. 

Make adjustments to improve the prototype based on feedback 
from a stakeholder.

Ideas for 
Activities

 • Make a work plan 
 • Construct a Model or Prototype >>
 • Problem-Solving Models >>
 • My Favorite No >>

 • Solicit feedback from the expert 
 • Improve the Design >>
 • Drawing Conclusions Thinking Guide >>

Reflection 
and Synthesis 
Prompts

• What are two design challenges you had to solve 
when making your prototype?

• What did you and your team do when you hit a 
roadblock while developing the prototype? 

• How will you revise your prototype in order to respond to the 
feedback? What are your next steps? 

• What was the most valuable piece of feedback you received? 

Formative 
Assessment 
Ideas

• Prototype  • Gallery Walk >>

Suggestions for 
Feedback and 
Support

 • Conference >> with students individually or as a 
group if they are struggling with a specific aspect of 
their prototype. 

 • Conference >> with students individually or as a group to help 
them improve their prototypes. 

DESIGN TOOLS
Each prototype will be 
different. Providing a range of 
materials will be key to making 
this stepping stone successful. 
Be sure to have items like 
cardboard, foam board, clay, 
cutting mats, X-ACTO® knives, 
hot-glue guns, duct tape, 
dowels, etc. 

Students also will need a way 
to organize their team >> and 
their work. Creating a work 
plan or a checklist can provide 
guidance as students work 
through this process. The BIE 
Project Management Log >> 
may be helpful for students!

As students work, continue to 
refer them to the rubric >>.

STAKEHOLDER FEEDBACK 
ROUND 2
Students will share their 
prototype with a stakeholder. 
Think about the structure 
of these sessions so that 
students receive very useful 
feedback. Students will need to 
use some form of note taking 
to record the feedback. 

The feedback they receive 
is likely to require additional 
calculations and adjustments. 
As you design lessons, 
make sure to help students 
understand the benefits 
of engaging in an iterative 
process, even when it can feel 
frustrating. 

REVISIT THE DRIVING 
QUESTION:
This is a good time for 
students to check in with the 
driving question and their 
NTKs.  

STUDENT SAFETY 
As students are testing and 
iterating on their prototype, be 
clear that they should not drink 
the water unless it has been 
tested properly and shows it’s 
free from contaminants. You 
need to have testing materials 
available for the students. 

NOTE ON TIME MANAGEMENT:
This stage of the project is 
very fluid and can become 
challenging to manage. While 
fluidity is essential, students 
likely will need help staying 
productive. Think about 
creating checkpoints to ensure 
that the project continues to 
move forward effectively.

http://www.redesignu.org/design-lab/learning-activities/my-favorite-no
http://www.redesignu.org/design-lab/learning-activities/my-favorite-no
http://www.redesignu.org/design-lab/learning-activities/problem-solving-models
http://www.redesignu.org/design-lab/learning-activities/problem-solving-models
http://www.redesignu.org/design-lab/formative-tasks/construct-model-or-prototypeed
http://www.redesignu.org/design-lab/formative-tasks/construct-model-or-prototypeed
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/a/
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/d/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/a/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/a/
http://www.redesignu.org/design-lab/formative-tasks/construct-model-or-prototypeed
http://www.redesignu.org/design-lab/formative-tasks/construct-model-or-prototypeed
http://www.redesignu.org/design-lab/learning-activities/my-favorite-no
http://www.redesignu.org/design-lab/formative-tasks/improve-designed
http://www.redesignu.org/design-lab/learning-activities/drawing-conclusions-thinking-guide
http://www.redesignu.org/design-lab/learning-activities/gallery-walk
https://drive.google.com/drive/folders/0B2GwxiRJGQy6UkZSM0hNMmVYeTQ
https://drive.google.com/drive/folders/0B2GwxiRJGQy6UkZSM0hNMmVYeTQ
http://www.dailyteachingtools.com/cooperative-learning-tasks.html
https://www.bie.org/object/document/project_management_log_team_tasks
https://www.bie.org/object/document/project_management_log_team_tasks
https://docs.google.com/spreadsheets/d/1gZ8PHpvYg8QxIEiCJn3AoGQubZ9Ko_4DFCA3CmRec0s/edit#gid=1996289639
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Student teams share 

prototypes with a 

stakeholder from their 

target community.

6
BUILD KNOWLEDGE

DEVELOP AND 

Student learns about the 

clean water needs of a 

Student teams design 

a water filtration 
system.4

PRESENT

Student explores production 

and mechanical issues with 

water filtration systems.
3

STEPPING STONES
PREPARE
Student teams make final preparations for sharing their 
prototype.

PRESENT
Student teams share their water filter prototype with key 
stakeholders.

REFLECT
Students and teacher reflect on their original NTKs and their 
current sense of understanding.

RECOMMENDED RESOURCES
TEXTS AND DATA

• 7 Ways to Teach Public Speaking to Kids >>

• Share Solutions >>

• Plan an Event >>

• Create and Implement an Action Plan >>

AUDIO AND VISUALS
• Public Speaking How-To >>

TOOLS AND FORMS
• Reflection on Engineering Design >>

• Reflect on Learning Process >>

• Debrief the Event >>

• BIE Presentation Rubric >>

• Project Rubric >>

This milestone has three 
stepping stones: prepare, 
present, and reflect. All 
three are essential, as they 
provide students with both 
the authentic experience of 
bringing their work out into 
the world with elegance and 
grace, and the opportunity 
to reflect on their learnings 
to inform future projects and 
classwork. 

As you plan lessons to help 
students prepare, think about 
how you might support them 
in striving for a high level of 
quality. For the presentation, 
take the stance that anything 
that can go wrong will, and 
plan accordingly. For the 
reflection, try to create an 
open, thoughtful, and calm 
moment for students to 
look inward, backward, and 
forward. 

Note: The recommended 
resources will be helpful as 
you design lessons for this 
milestone.

  

   MILESTONE #6: SHARING THE PROTOTYPE

http://publicspeakingpower.com/teach-public-speaking-to-kids/
http://www.redesignu.org/design-lab/formative-tasks/share-solutionsed
http://www.redesignu.org/design-lab/performance-tasks/plan-event
http://www.redesignu.org/design-lab/formative-tasks/create-and-implement-action-planpae
https://www.youtube.com/watch?v=fUgwc2WlPrk
http://www.redesignu.org/design-lab/formative-tasks/reflected
http://www.redesignu.org/design-lab/formative-tasks/reflect-learning-processreflective
https://www.bie.org/object/document/9_12_presentation_rubric_ccss_aligned
https://www.bie.org/object/document/9_12_presentation_rubric_ccss_aligned
https://docs.google.com/spreadsheets/d/1gZ8PHpvYg8QxIEiCJn3AoGQubZ9Ko_4DFCA3CmRec0s/edit#gid=1996289639
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1. PREPARE
Preparations will vary 
depending on whether students 
share their prototypes to the 
target community in person or 
virtually. 

Regardless of the presentation 
method, rehearsing the 
demonstration of the water 
filtration systems is important. 
Team members will need to 
make decisions about who will 
say what and when. 

You’ll also need to make and 
rehearse last-minute event 
management arrangements. 
Think about who will secure 
the Wi-Fi password, greet the 
guests, etc.

   STEPPING STONES TO SHARING THE PROTOTYPE
1. Prepare  2. Present 3. Reflect

Standards CCSS.ELA-LITERACY.SL.11-12.4 CCSS.ELA-LITERACY.SL.11-12.4 N/A Standards

Students 
will be 
able to...

Make final preparations to share the 
water filtration system prototype with a 
stakeholder. 

Share the water filtration system prototype 
with a stakeholder.

Reflect on their original NTKs and current 
understanding of the water crisis and water 
filtration systems.

Students 
will be 
able to...

Decision 
Points

• Decide whether the presentation/
demonstration will be in person or 
virtual.

 • Mrs. Potter’s Questions >>
 • Have students use the Project Rubric >>   

to self-assess. 
Decision 
Points

Ideas for 
Activities

 • Rehearse the demonstration 
of the water filtration system, 
roles of team members during 
demonstration, and management of 
the event.

 • Practice using any relevant 
technology if it’s a virtual 
presentation. 

 • Use the rubrics to self-assess, and 
ask peers to assess the prototype 
>> and presentations >>. 

• In-person or virtual demonstration of the 
water filtration system prototype. 

 • Plus, Minus, Interesting (PMI) >>
 • Have students use the BIE Presentation 

Rubric >> to self-assess.
Ideas for 
Activities

Logistics  • In person: select date, secure 
space, invite stakeholder. 

 • Virtual: select date, invite 
stakeholder, and secure necessary 
technology. 

• Group members and supporters carry out 
their assigned duties (setting up the room 
or the technology, greeting guests, travel 
logistics if necessary).

 • I used to think...but now I think... >> Logistics

2. PRESENT
When you plan an in-person 
event, it’s important to 
anticipate and plan for all the 
logistical details and potential 
complications.

As you plan for the event, 
imagine all that can go wrong, 
and think of a way to address 
it: What if stakeholders won’t 
engage or don’t find the 
filters helpful? Students aren’t 
prepared or have too much 
anxiety? Students forget their 
prototype? 

If doing a virtual presentation, 
you want to be prepare for any 
and all technological glitches 
that might occur. Having a 
tech-support person on hand 
is key. 

3. REFLECT
Use this time to help students reflect on 
their new understanding of the water crisis, 
water filtration systems, the engineering 
process, how they worked as a team, and the 
presentation itself.  

Student reflection should include time 
to discuss how they used science and 
engineering to solve a real issue for their 
target community, as well time to celebrate 
their accomplishments and effort. 

Keep referring to the recommended resources 
at the beginning of this milestone for additional 
planning support.
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http://www.corestandards.org/ELA-Literacy/SL/11-12/4/
http://www.corestandards.org/ELA-Literacy/SL/11-12/4/
https://docs.google.com/document/d/14n76BwjRhDHb9ALg5w5FMMnVncFvGWtxhKgf3O3kwcY/edit
https://docs.google.com/spreadsheets/d/1gZ8PHpvYg8QxIEiCJn3AoGQubZ9Ko_4DFCA3CmRec0s/edit#gid=1996289639
https://docs.google.com/spreadsheets/d/1gZ8PHpvYg8QxIEiCJn3AoGQubZ9Ko_4DFCA3CmRec0s/edit#gid=1996289639
https://docs.google.com/spreadsheets/d/1gZ8PHpvYg8QxIEiCJn3AoGQubZ9Ko_4DFCA3CmRec0s/edit#gid=1996289639
https://www.bie.org/object/document/9_12_presentation_rubric_ccss_aligned
https://docs.google.com/document/d/1m0hoPBzaGMPoyJaRA6R2LW_m1YhpWiQ21c0-lFvO-8c/edit
https://www.bie.org/object/document/9_12_presentation_rubric_ccss_aligned
https://www.bie.org/object/document/9_12_presentation_rubric_ccss_aligned
http://www.pz.harvard.edu/resources/i-used-to-think-but-now-i-think
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DEVELOP & CRITIQUE (MILESTONES 2-5)
Next Generation Science Standards
HS-ETS1-1 >>
Analyze a major global challenge to specify qualitative and quantitative 
criteria and constraints for solutions that account for societal needs 
and wants. 
HS-ETS1-2 >>
Design a solution to a complex real-world problem by breaking it down 
into smaller, more manageable problems that can be solved through 
engineering.
HS-ETS1-3 >>
Evaluate a solution to a complex real-world problem based on 
prioritized criteria and tradeoffs that account for a range of constraints, 
including cost, safety, reliability, and aesthetics, as well as social, 
cultural, and environmental impacts.
HS-ESS3-1 >>
Construct an explanation based on evidence for how the availability 
of natural resources, occurrence of natural hazards, and changes in 
climate have influenced human activity.

  APPENDIX I: STANDARDS
BUILD KNOWLEDGE (MILESTONES 2-5)
Research
CCSS.ELA-LITERACY.RST.11-12.8 >>
Evaluate the hypotheses, data, analysis, and conclusions in a science 
or technical text, verifying the data when possible and corroborating or 
challenging conclusions with other sources of information.
CCSS.ELA-LITERACY.RST.11-12.9 >>
Synthesize information from a range of sources (e.g., texts, experiments, 
simulations) into a coherent understanding of a process, phenomenon, 
or concept, resolving conflicting information when possible.
CCSS.ELA-LITERACY.SL.11-12.1.D >>
Respond thoughtfully to diverse perspectives; synthesize comments, 
claims, and evidence made on all sides of an issue; resolve 
contradictions when possible; and determine what additional information 
or research is required to deepen the investigation or complete the 
task.

DEVELOP & CRITIQUE CONT’D (MILESTONES 2-5) 
Collaborate & Discuss
CCSS.ELA-LITERACY.SL.11-12.1 >>

Initiate and participate effectively in a range of collaborative 
discussions (one-on-one, in groups, and teacher-led) with diverse 
partners on grades 11-12 topics, texts, and issues, building on others’ 
ideas and expressing their own clearly and persuasively.

CCSS.ELA-LITERACY.SL.11-12.1.A >>

Come to discussions prepared, having read and researched material 
under study; explicitly draw on that preparation by referring to evidence 
from texts and other research on the topic or issue to stimulate a 
thoughtful, well-reasoned exchange of ideas.

CCSS.ELA-LITERACY.SL.11-12.1.B >>

Work with peers to promote civil, democratic discussions and decision-
making, set clear goals and deadlines, and establish individual roles as 
needed.

CCSS.ELA-LITERACY.SL.11-12.1.C >>

Propel conversations by posing and responding to questions that probe 
reasoning and evidence; ensure a hearing for a full range of positions 
on a topic or issue; clarify, verify, or challenge ideas and conclusions; 
and promote divergent and creative perspectives.

PRESENT (MILESTONE 6)
CCSS.ELA-LITERACY.SL.11-12.4 >>
Present information, findings, and supporting evidence, conveying a 
clear and distinct perspective, such that listeners can follow the line 
of reasoning, alternative or opposing perspectives are addressed, and 
the organization, development, substance, and style are appropriate to 
purpose, audience, and a range of formal and informal tasks.

https://www.nextgenscience.org/topic-arrangement/hsengineering-design
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
https://www.nextgenscience.org/topic-arrangement/hsengineering-design
https://www.nextgenscience.org/topic-arrangement/hshuman-sustainability
http://www.corestandards.org/ELA-Literacy/RST/11-12/8/
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/d/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/a/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/b/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/c/
http://www.corestandards.org/ELA-Literacy/SL/11-12/4/
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got more?
Yes, in fact!
Come find more great projects and 
resources to support your PBL adventures at:

www.bie.org >>

and

www.redesignu.org >> 

http://www.bie.org/
http://www.redesignu.org/
http://bie.org/ootg/
http://www.redesignu.org

