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   MAKING SPACE FOR CHANGE: PROJECT OVERVIEW
FINAL PRODUCT
Plan for public space design, a model of the design, 
and a presentation. 

AREA OF STUDY
Science/Engineering Design

TIMEFRAME
15-20 hours

AGE GROUP
Grades 9-12

KEY STANDARDS ASSESSED
HS-ESS3-4 >> Design a solution to reduce human 
impact on nature
CCSS.ELA-LITERACY.RST.11-12.7 >> Evaluate multi-
ple sources
CCSS.ELA-LITERACY.RST.11-12.9 >> Synthesize 
information

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

RUBRICS
Project Rubric >>
BIE Presentation Rubric >>

PLANNING TOOLS AND TEMPLATES
Sample Call to Action Letter >>
Project Design Companion >>
Student-Facing Planning Sheet >>

WHY MAKING SPACE FOR CHANGE?
The city council is concerned with the lack of eco-friendly public spaces 
in the community. They have put forth a call to action to design/redesign 
community spaces for environmental sustainability. Students are charged 
with the task of creating an environmentally sustainable design of a 
community space. The design can be built, drawn, or digitized.

DRIVING QUESTION

PROJECT DESCRIPTION

CRITIQUE & REVISION 
Teams will participate in a teacher conference, a check-in 
with an expert, and a Tuning Protocol. Using peer feedback, 
teams revise their design and/or presentation.

STUDENT VOICE AND CHOICE
Student teams will determine which public space will 
be redesigned and how it will it be redesigned to be 
environmentally sustainable. 

REFLECTION
Reflection occurs throughout the project, but it will be 
particularly essential after students receive a critique on their 
designs and model, and before they begin the revision and 
improvement process. They also have opportunities to give 
and receive feedback and incorporate the feedback into their 
work.

KEY KNOWLEDGE, UNDERSTANDING, AND SUCCESS SKILLS
This project is focused on teaching students sustainable 
design, engineering, and meeting community needs. Students 
apply that learning to designing/redesigning a community 
space. This project addresses Common Core State 
Standards in literacy and Next Generation Science Standards 
for sustainability.

PUBLIC PRODUCT
Students present a design of the redesigned environmentally 
sustainable public space to community stakeholders.

AUTHENTICITY
One purpose of this project is to provide students with 
an opportunity to help their community become more 
environmentally sustainable. This experience provides a 
space for students to address their community needs through 
original design/redesign of a space that will have lasting and 
eco-friendly benefits.

   WHAT MAKES THIS PROJECT GOLD-STANDARD PBL?
SUSTAINED INQUIRY
This project’s design process is deeply grounded in inquiry. It 
begins with asking the community about their experience and 
their needs. Students will examine a community space and 
determine how to redesign it for sustainability purposes. 

CHALLENGING PROBLEM OR QUESTION
The driving question for this project is, “How can we redesign 
a public space to make it more environmentally sustainable?” 
This open-ended question provides an opportunity for creativity 
and choice in design.

How can we redesign a public space to make 
it more environmentally sustainable?  

https://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity
http://www.corestandards.org/ELA-Literacy/RST/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
https://docs.google.com/spreadsheets/d/101CmqTE-otKuIW_GVmiTPs1DnMf0Kl2VinFSLgFgOtg/edit#gid=1996289639
http://www.bie.org/object/document/9_12_presentation_rubric_ccss_aligned
https://docs.google.com/document/d/1_plKDgdrVe0ye2Lv22v326wNhYnS4Iwj4kUTebgpQPw/edit
https://docs.google.com/document/d/10k3_Kip5M0TEr-DYTTvdq2LQ8Nms5biyH4AsSPLejUs/edit
https://docs.google.com/document/d/118WsVQDKa2FsPaU5uJTN--tCpqPnWSobh2LVZirdwU8/edit
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EXPLORING SUSTAINABLE DESIGN

ENVIRONMENTAL SUSTAINABILITY
Environmental sustainability, for the purpose of this project, is defined as the factors that contribute to 
the quality of the environment over time. We particularly want students to think about how their design 
addresses a need and how it benefits and supports the people in the community.

click to explore:

RESOURCE #1
Simple Ideas to Innovate Buildings

>>

RESOURCE #2
Sustainable Community Development: 
From What’s Wrong to What’s Strong

>>

RESOURCE #3
Why I’m an Architect That Designs 

for Social Impact, Not Buildings

>>

https://www.youtube.com/watch?v=C2yjTmk6dX8&t=766s
https://www.youtube.com/watch?v=a5xR4QB1ADw
https://www.youtube.com/watch?v=x0MnGZ1gB4k
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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 
designs with stakeholders 
from their target 
community. 

6
LAUNCH

BUILD KNOWLEDGE

Student explores the 
project and develops a set 
of need to know questions 
(NTKs).

PRESENT

2 Student learns 
about the design 
needs of their 
community. 

3 Student explores 
sustainability and 
sustainable design.

DEVELOP AND 
CRITIQUE5

Student teams create 
and refine a model of a 
redesigned space. 

Student teams 
design/redesign a 
community space 
for environmental 
sustainability.  

4

7
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   PROJECT MILESTONES AND STEPPING STONES

ENTRY EVENT EXPLORE THE DRIVING QUESTION PREVIEW THE PROJECT COMMUNITY SPACES COMMUNITY SERVICE

Student meets with a 
community stakeholder to 
learn about their specific 
community needs around 
space and sustainability. 

Student explores the question, 
“How can we redesign a 
public space to make it more 
environmentally sustainable?” 

Student is introduced to the 
expectations for the final 
product. 

Student explores local public 
spaces, driven by their need to 
knows.

Student researches the 
community’s history and 
contemporary context, driven 
by their need to knows.

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

MILESTONE #2: Student learns about the design needs of 
their community.

DEVELOP A MODEL IMPROVE THE MODEL PREPARE PRESENT REFLECT

Student teams build a model 
of the redesigned space.

Student teams revise and 
improve the model, using 
feedback from an expert.

Student teams make final 
preparations for sharing their 
model.

Student teams share their 
redesigned space model with 
key stakeholders.

Students and teacher reflect 
on their original need to knows 
and their current sense of 
understanding.

MILESTONE #5: Student teams create an environmentally 
sustainable model of a public space.

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

SUSTAINABLE SPACES SUSTAINABLE DESIGN DESIGN/REDESIGN  A PUBLIC SPACE SOLICIT CONSTRUCTIVE CRITIQUE IMPROVE THE DESIGN

Student understands qualities 
of sustainable spaces and 
examines the limitations and 
strengths of existing public 
spaces.

Student explores elements of 
sustainable design.

Student teams design/
redesign a public space for 
environmental sustainability.

Key stakeholders provide 
critical feedback (peers, 
teacher, expert). 

Student teams improve 
their design, using critical 
feedback from the community 
stakeholders, peers, and 
teacher.

MILESTONE #3: Student explores elements of sustainable 
design.

MILESTONE #4: Student teams design/redesign a public space.
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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 three decision points below.
2. After weighing your options, make your decisions, and document them in your 
Project Design Companion >>.

Student evaluates public 
spaces’ sustainability and 
creates a report analyzing the 
pros and cons.

WHAT TO DO:

Student designs a paper-and-
pencil plan for a redesigned 
public space.

Student designs and builds 
a model of a redesigned 
sustainable space 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?

Student presents their 
redesigned space model to 
peers at school. 

Student presents their 
redesigned space model to 
the community during a school 
event.

Student presents their model to 
the affected audience, including 
citizens, city officials, local 
businesses, and other leaders.

Teacher designates the 
community, space to be 
designed/redesigned, and type 
of model and presentation 
audience.

Teacher designates the 
community and type of model. 
Student chooses the space to 
be designed/redesigned.

Student chooses community, 
space, type of model, and 
presentation audience. 

Low Complexity Medium Complexity High ComplexityDECISION POINTS:

https://docs.google.com/document/d/10k3_Kip5M0TEr-DYTTvdq2LQ8Nms5biyH4AsSPLejUs/edit


1

Student teams share 
their solutions with 
an audience.6

LAUNCH

BUILD KNOWLEDGE

DEVELOP AND 
CRITIQUE

Student explores the 
project and develops a set 
of need to know questions 
(NTKs).

PRESENT

2 Student explores the history 
of space travel and the 
inventions that have made 
this exploration possible 
for humans.

3 Student explores the 
challenges of space 
travel, the environment 
of Mars, and the effect of 
both on humans.

Student teams ideate 
and develop a proposed 
solution to their selected
problem.

4
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   MILESTONE #1: LAUNCHING INQUIRY
Welcome! This milestone is the entry 
event into Making Space for Change. 
Students begin their exploration of 
the driving question, “How can we 
redesign a public space to make 
it environmentally sustainable?” by 
reading a call to action and watching 
a TED Talk on sustainable design.

The entry event of every good 
project creates the opportunity to 
begin an inquiry cycle driven by 
students’ own need to knows. In 
Making Space for Change, student 
questions may touch on the politics, 
economics, and cultural practices 
that impact public space; key facets 
of design and engineering; or 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.

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

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

EXPLORE THE DRIVING QUESTION
Student explores the question, “How can we redesign a 
public space to make it environmentally sustainable?”

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

RECOMMENDED RESOURCES
PHYSICAL MUSEUMS

• Sample Call to Action >>

• Importance of Sustainable Building Design >>

• How Do We Make Cities Sustainable? >>

AUDIO AND VISUALS : PHOTO ESSAYS
• Simple Ideas to Innovate Buildings >>

• Sustainable Community Development: From What’s 
Wrong to What’s Strong >>

• Why I’m an Architect That Designs for Social 
Impact, Not Buildings >>

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

• Inquiry Chart >>

13

https://docs.google.com/document/d/1_plKDgdrVe0ye2Lv22v326wNhYnS4Iwj4kUTebgpQPw/edit
https://www.kmbdg.com/articles/importance-sustainable-building-design/
https://www.nationalgeographic.com/environment/energy/great-energy-challenge/big-energy-question/how-to-make-our-cities-more-livable-and-sustainable/
https://www.youtube.com/watch?v=C2yjTmk6dX8&t=766s
https://www.youtube.com/watch?v=a5xR4QB1ADw
https://www.youtube.com/watch?v=a5xR4QB1ADw
https://www.youtube.com/watch?v=x0MnGZ1gB4k
https://www.youtube.com/watch?v=x0MnGZ1gB4k
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 launch, 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.
Students participate 
in an engaging shared 
experience that generates 
excitement about the 
Making Space for Change 
project.

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

INQUIRY, LAUNCHED.
Opportunities for students to 
generate their own need to 
know questions pique their 
innate curiosity as they begin 
to connect with the challenge, 
“How can we redesign a 
public space to make it 
environmentally sustainable?”

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 accesses and 
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...
• Receive a call to action from a 

community leader.

• Watch a TED Talk on sustainable 
communities.

• Discuss changes they would like to 
see in the community.

• Review project overview with 
students and show a sample 
complete project. 

• Review community spaces (field trip 
or virtual/gallery walk).

• Students create a KWL/KWHLAQ 
chart >>. 

DESIRED OUTCOMES

EXAMPLES OF INITIAL STUDENT NEED TO KNOWS

To support your planning, these 
questions are examples of what 
students may ask for this project.

• What is sustainable design? 
• How do we create environmental sustainability?
• How is sustainable different from recycled?
• Where can I see examples of sustainable design?

QUESTIONS ABOUT UNDERSTANDING SUSTAINABLE DESIGN N
T
K

QUESTIONS ABOUT PRESENTATION SKILLS 

• What will I present? 
• How will I present my design? 
• What will I need to do and say in my presentation? 

The need to know process is essential to the project. It helps students activate their prior 
knowledge and identify their own questions for exploration.

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

THE ENTRY EVENT
All communities have room for improvements. Ours is no different. As 
you read/listen to this town hall call to action, consider our community’s 
needs. Write down some ideas you have to make our community more 
sustainable. Which places are just right? Which places or spaces need 
to be redesigned? After you note your thoughts, we will share out in small 
teams and discuss.

LESSON LAUNCH
As students read the entry event 
it may be helpful to use a text 
rendering protocol >> or other 
reading process or strategy to help 
them unpack the details embedded 
in the letter.  This can help make 
the need to knows they generate 
be more  focused on content than 
logistics. 

INVESTIGATE
PREVIEW PROJECT EXPECTATIONS
The challenge question for this learning cycle is, “How can we redesign 
a public space to make it environmentally sustainable?” We will 
present our design decisions to the community and invite feedback and 
recommendations.

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 
sustainability, 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.  Try 
using a Generative Summarizing 
activity >> with a small group 
of students. Have them reflect 
on their role as sustainability 
designers by Making Meaningful 
Visualizations >> The purpose 
of the visualization reflection 
activity is to help students 
generate a sense purpose, 
knowing their design may actually 
help people.

EXPLORING THE DRIVING QUESTION
As you watch the TED Talk, think about the different ways to make a public 
space environmentally sustainable. Can you identify places in our community that 
are already environmentally sustainable? What about the design makes them this 
way? Record your thoughts.

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 our community needs and design? 
What do we need to know or learn in order to be able to create our spaces and 
discuss our design decisions, without notes, in front of an audience? 

CLOSING THE LAUNCH
Based on our experiences today, what do you think are some of the qualities of 
an environmentally sustainable space/design?

What new learning, practice, or supports do you think you’ll need in order to get 
ready for your own design and presentation?

MILESTONE #1: LAUNCHING INQUIRY

https://www.nsrfharmony.org/wp-content/uploads/2017/10/TextRendering-N_0.pdf
https://www.nsrfharmony.org/wp-content/uploads/2017/10/TextRendering-N_0.pdf
http://www.redesignu.org/design-lab/learning-activities/generative-summarizing
http://www.redesignu.org/design-lab/learning-activities/generative-summarizing
http://www.redesignu.org/design-lab/learning-activities/making-meaningful-visualizations
http://www.redesignu.org/design-lab/learning-activities/making-meaningful-visualizations
https://docs.google.com/document/d/118WsVQDKa2FsPaU5uJTN--tCpqPnWSobh2LVZirdwU8/edit
http://www.redesignu.org/design-lab/learning-activities/generative-summarizing
https://docs.google.com/document/d/1AQbQZbU8bJP6U3WbABvpY_frzjoLQSh9-DAtCsNoHsU/edit
https://docs.google.com/document/d/1_plKDgdrVe0ye2Lv22v326wNhYnS4Iwj4kUTebgpQPw/edit


Student teams share 
designs with stakeholders 
from their target 
community. 

6
LAUNCH

BUILD KNOWLEDGE

Student explores the 
project and develops a set 
of need to know questions 
(NTKs).

PRESENT

2 Student learns 
about the design 
needs of their 
community. 

3 Student explores 
sustainability and 
sustainable design.

Student teams 
design/redesign a 
community space 
for environmental 
sustainability.  

4
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   MILESTONE #2: DESIGN NEEDS 

STEPPING STONES RECOMMENDED RESOURCES
TEXTS AND DATA

• The 5 Features of Great Public Spaces >>

• What Makes a Successful Place? >>

AUDIO AND VISUALS
• 10 Ways to Improve Your City Through Public Space >>

• How Public Spaces Make Cities Work >>

TOOLS AND FORMS
• KWL/KWHLAQ >> for NTKs

This milestone is designed to 
support students in learning about 
their community’s spaces and 
needs for sustainability.  

Students explore public spaces 
in the community and conduct 
research to determine how specific 
spaces may be redesigned to 
better serve the community.

Depending upon the amount of 
time allotted to this milestone, 
students may engage in both 
qualitative and quantitative inquiry 
to examine the historical and 
contemporary context of public 
spaces.

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

19

COMMUNITY SPACES

Student explores local public spaces, driven by their need to 
knows.

COMMUNITY SERVICE

Student researches the community’s history and 
contemporary context, driven by their need to knows.

http://urbanscale.com/blog/5-features-great-public-spaces/
https://www.pps.org/article/grplacefeat
https://archive.tedx.amsterdam/2012/09/10-ways-to-improve-your-city-through-public-space/
https://www.ted.com/talks/amanda_burden_how_public_spaces_make_cities_work/transcript
http://www.redesignu.org/design-lab/learning-activities/kwlkwhlaq
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When you begin the project, think 
about how students will learn about 
the community spaces. You might 
consider taking students on a field 
trip or creating a Gallery Walk >> 
that highlights several community 
spaces.  

It is important to consider where 
students’ questions will be directed. 
It may be useful to identify people 
who can answer questions about 
specific community spaces.

   STEPPING STONES TO DESIGN NEEDS

1. COMMUNITY SPACES 2. COMMUNITY SERVICE
Standards CCSS.ELA-LITERACY.RST.11-12.7 >>; CCSS.ELA-LITERACY.RST.11-12.9 >>; 

CCSS.ELA-LITERACY.SL.11-12.1.D >>
CCSS.ELA-LITERACY.RST.11-12.7 >>; CCSS.ELA-LITERACY.RST.11-12.9 >> 

Students will be 
able to ...

Explore public spaces driven by their need to knows. Research the community’s public space history and contemporary context.

Ideas for Activities • Gallery Walk >> of community spaces and needs.
• Field trip to a local area that would benefit from redesign.

• Learning Log >>
• Iceberg Diagrams >>
• Mini Summaries >>
• Visit a local museum or library to learn more about public spaces.
• Interview community members about public spaces and design.
• Conduct internet research on history and current context.

Reflection and 
Synthesis Prompts

• How did my need to knows align with actual space needs?
• Now that I know what I know, what are my immediate next steps?
• Which spaces are most intriguing to me? Why?

• How have the space uses and needs changed over time?
• How might these spaces better benefit the community?

Formative 
Assessment Ideas

• Answers to need to knows.
• Justify spaces that have the greatest need for environmental sustainability.

• Compare and contrast historical and contemporary spaces.
• Exit ticket: What are our community’s needs for space?

Suggestions for 
Feedback and 
Support

• Students work in pairs to answer need to knows. • Provide a list of questions for students to ask community members about public 
spaces.

• Provide a list of sources for students to search to learn about community spaces.

It is important to determine how 
much time to allocate to this portion. 
If students already know how to 
conduct research, then this stepping 
stone can be achieved in one to two 
lessons. 

However, if students need to 
learn research methods, consider 
extending this stepping stone into 
several lessons that teach discrete 
research skills. 

http://www.redesignu.org/design-lab/learning-activities/gallery-walk
http://www.corestandards.org/ELA-Literacy/RST/11-12/7/
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/RST/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
http://www.redesignu.org/design-lab/learning-activities/gallery-walk
http://s3-us-west-2.amazonaws.com/bie-ootg/documents/learninglog_final.pdf
http://www.redesignu.org/design-lab/learning-activities/iceberg-diagrams
http://www.redesignu.org/design-lab/learning-activities/mini-summaries


Student teams share 
designs with stakeholders 
from their target 
community. 

6
LAUNCH

BUILD KNOWLEDGE

Student explores the 
project and develops a set 
of need to know questions 
(NTKs).

PRESENT

2 Student learns 
about the design 
needs of their 
community. 

3 Student explores 
sustainability and 
sustainable design.

Student teams 
design/redesign a 
community space 
for environmental 
sustainability.  

4
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   MILESTONE #3: ELEMENTS OF SUSTAINABLE DESIGN 

STEPPING STONES RECOMMENDED RESOURCES
TEXTS AND DATA

• Green Thumb Design Studio >>

• Sustainable Design Principles >>

• Data-Driven Sustainability >>

AUDIO AND VISUALS
• Reanimating Public Space Through Sustainable Design >>

• How We Design and Build a Smart City and Nation >>

TOOLS AND FORMS
• Concept Maps >>

• Connection Graphic Organizer >>

This milestone provides students 
with an understanding of 
sustainable design. 

The first stepping stone allows 
students to uncover qualities 
of sustainable design through 
examining various types of 
sustainable public spaces. 

Next, students look at the literature 
and learn from experts about key 
elements in sustainable design. 
Students learn what is needed to 
make a space environmentally 
sustainable and study these 
elements according to current 
community spaces’ strengths and 
needs.  

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

23

SUSTAINABLE SPACES

Student understands qualities of sustainable spaces and 
examines the limitations and strengths of existing public 
spaces.

SUSTAINABLE DESIGN

Student explores elements of sustainable design.

http://www.greenthumbdesignstudio.com/sustainable-design.htm
http://guides.library.illinois.edu/c.php?g=347670&p=2344606
https://www.di.net/articles/data-driven-sustainability/
https://www.youtube.com/watch?v=nkDgxsyZsrY
https://www.youtube.com/watch?v=m45SshJqOP4
https://www.redesignu.org/design-lab/learning-activities/concept-maps
https://www.redesignu.org/design-lab/learning-activities/connection-graphic-organizer
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Consider how best to present 
information on sustainable 
spaces. You might show a video 
of sustainable spaces. You might 
also post picture and descriptions 
of different sustainable spaces 
around the classroom. Have 
students participate in a gallery 
walk and identify the qualities and 
characteristics of these spaces.

Students can compare and contrast 
the strengths and limitations of the 
spaces. Consider how they may use 
their analysis to inform their own 
designs.

   STEPPING STONES TO ELEMENTS OF SUSTAINABLE DESIGN

1. SUSTAINABLE SPACES 2. SUSTAINABLE DESIGN
Standards HS-ESS3-3 >>; HS-ESS3-4 >> HS-ESS3-3 >>; HS-ESS3-4 >>

Students will be 
able to ...

Understand qualities of sustainable design and examine the limitations and strengths of 
existing public spaces.

Explore elements of sustainable design and determine key elements.

Ideas for Activities • Learn about sustainable design and spaces through video clips and readings.
• Cornell Notes >>
• Evaluate and determine the most important qualities of sustainable spaces through 

examination of multiple spaces.
• Attribute Sorts >>

• Watch TED Talks on different spaces and design elements.
• Read and annotate articles on sustainable design elements.
• Teaching Annotation >>

Reflection and 
Synthesis Prompts

• Which spaces most inspired me and why?
• How can I apply what I saw in other spaces to my own community?
• How can we turn challenges in spaces into sustainable strengths?

• What are the essential elements of sustainable design?
• How does sustainable design impact the community?
• What are our community’s design needs?

Formative 
Assessment Ideas

• Exit ticket: Identify two strengths and two limitations in one of the spaces. • Small-group discussion on essential elements of sustainable design.
• Written response to prompt from reflection and synthesis.

Suggestions for 
Feedback and 
Support

• Allow students to work in teams to discuss spaces and sustainability.  • Allow students to use multiple/additional readings and videos if necessary to better 
grasp design elements.

• Students share their understanding of design elements with justification in small/large 
group discussions.

There are many great resources 
available for elements of sustainable 
design, some of which are in the 
recommended resources.  

When thinking about which ones 
to use, consider the scope of your 
project and your community. Should 
you tailor your resources to only 
highlight specific types of public 
spaces (e.g., parks)?

Consider how much time you will 
dedicate to these standards. This will 
determine the depth of design you 
will cover.

http://www.nextgenscience.org/dci-arrangement/hs-ess3-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity
http://www.nextgenscience.org/dci-arrangement/hs-ess3-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity
http://www.redesignu.org/design-lab/learning-activities/cornell-notes
http://www.redesignu.org/design-lab/learning-activities/attribute-sorts
http://www.readwritethink.org/classroom-resources/lesson-plans/teaching-student-annotation-constructing-1132.html


Student teams share 
designs with stakeholders 
from their target 
community. 

62 Student learns 
about the design 
needs of their 
community. 

3 Student explores 
sustainability and 
sustainable design.

DEVELOP AND 
CRITIQUE5

Student teams create 
and refine a model of a 
redesigned space. 

Student teams 
design/redesign a 
community space 
for environmental 
sustainability.  
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   MILESTONE #4: REDESIGN A PUBLIC SPACE 
This milestone supports student 
teams in the redesign of a public 
space. 

Teams work together to design/
redesign a local public space for 
environmental sustainability. First, 
they develop a design based on 
their learnings from the previous 
milestones, and then they solicit 
feedback.

Student teams participate in 
several rounds of feedback and 
critique involving their peers, 
teacher, and an expert. They use 
that feedback to improve their 
design in preparation for the next 
milestone: create a model. 

Note: The recommended resources 
will be helpful as you design 
lessons for this milestone.
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STEPPING STONES RECOMMENDED RESOURCES
TEXTS AND DATA

• 10 Tips for Designing Successful Public 
Spaces >>

• Innovations in Public Space >>

• Public Spaces >>

AUDIO AND VISUALS
• How Public Spaces Make Cities Work >>

• How to Create Community Through Quality 
Public Spaces >>

TOOLS AND FORMS
• Tuning Protocol >>

• Using Peer Review >>

REDESIGN A PUBLIC SPACE  

Student teams design/redesign a public space for 
environmental sustainability.

SOLICIT CONSTRUCTIVE CRITIQUE

Key stakeholders (peers, teacher, expert) provide critical 
feedback.

IMPROVE THE DESIGN

Student teams improve their design, using critical feedback 
from the community stakeholders, peers, and teachers.

https://www.arch2o.com/tips-design-successful-public-spaces/
https://www.arch2o.com/tips-design-successful-public-spaces/
http://meetingoftheminds.org/innovations-public-space-designing-community-9931
https://planning-org-uploaded-media.s3.amazonaws.com/legacy_resources/kidsandcommunity/metropolis/pdf/5publicspaces.pdf
https://www.ted.com/talks/amanda_burden_how_public_spaces_make_cities_work
https://inhabitat.com/infographic-how-to-create-community-through-quality-public-spaces/
https://inhabitat.com/infographic-how-to-create-community-through-quality-public-spaces/
https://www.bie.org/object/video/tuning_protocol_overview
http://teachingcenter.wustl.edu/resources/writing-assignments-feedback/using-peer-review-to-help-students-improve-their-writing/


28 29

Now that students are ready to 
design, consider how students will 
record their design. Do they have 
choice in the format (paper, online 
program)?

Also consider whether students will 
submit a single group design or 
individual designs.

Think about bringing in an expert 
to discuss and demonstrate design 
approaches and techniques.

   STEPPING STONES TO REDESIGN A PUBLIC SPACE

1. REDESIGN A PUBLIC SPACE 2. SOLICIT CONSTRUCTIVE CRITIQUE 3. IMPROVE THE DESIGN
Standards CCSS.ELA-LITERACY.SL.11-12.1.A >>; HS-ESS3-3 >> CCSS.ELA-LITERACY.SL.11-12.1.C >> 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/redesign a public space for environmental 
sustainability.

Provide and receive criteria-driven feedback. Improve the sustainable space design.

Ideas for Activities • Brainstorming Activities >>
• Order of Importance >>
• Draw Conclusions Thinking Guide >>
• Examine exemplar designs.
• Teams determine which elements will go into their 

designs and why.
• Redesign drafting workshop.

• Critique Protocols >> strategy.
• Whole-class assessment and discussion of a model 

design.
• Review expectations on constructive feedback.

• Tuning Protocol >> run by student teams.
• Jot Thoughts >>
• Cornell Notes >>

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

Reflection and 
Synthesis Prompts

• Using the rubric as a guide, how well did we meet the 
redesign expectations?

• Does our design include elements that emerged from 
the literature?

• Why is it important to use the rubric when offering 
feedback on my peers’ designs?

• How do I know if my feedback is constructive?
• What are the qualities of useful feedback?

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

Formative 
Assessment Ideas

• Redesign draft 1.
• Checklist of design elements used/not used. 

• Fishbowl >> practice of Tuning Protocol >> 
• Students use rubric to assess a model design.

• What were some of the common design dilemmas that 
came up when working on space design? What are 
some creative solutions? 

Suggestions for 
Feedback and 
Support

• Provide several exemplar designs for students to 
reference.

• Conference with teams and check their designs against 
the rubric and design elements.

• Sentence frames for offering different types of 
feedback.

• Graphic organizer to help students organize critiques 
they received.

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

Determine your expectations around 
incorporating feedback from peers, 
the expert, and yourself. Identify 
the steps you’ll take to create a 
safe space for giving and receiving 
feedback.

Think about how you will intervene if/
when teams are not giving/receiving 
constructive feedback.

http://www.corestandards.org/ELA-Literacy/SL/11-12/1/a/
http://www.nextgenscience.org/dci-arrangement/hs-ess3-earth-and-human-activity
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/c/
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://s3-us-west-2.amazonaws.com/bie-ootg/documents/Critique_Protocols_final.pdf
https://www.bie.org/object/video/tuning_protocol_overview
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
http://www.redesignu.org/design-lab/learning-activities/fishbowl
https://www.bie.org/object/video/tuning_protocol_overview
https://drive.google.com/drive/folders/0B2GwxiRJGQy6UkZSM0hNMmVYeTQ
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needs of their 
community. 

3 Student explores 
sustainability and 
sustainable design.

DEVELOP AND 
CRITIQUE5

Student teams create 
and refine a model of a 
redesigned space. 
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design/redesign a 
community space 
for environmental 
sustainability.  
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   MILESTONE #5: CREATE A MODEL 
This milestone gives student teams 
the opportunity to make their public 
space design come to life.

Students teams build their 
model while referencing both 
the rubric and their learning of 
environmentally sustainable design 
elements.  

Students teams also have 
another opportunity for feedback 
from a design expert to make 
improvements to their model before 
the final milestone.

Note: The recommended resources 
will be helpful as you design 
lessons for this milestone.
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STEPPING STONES RECOMMENDED RESOURCES
TEXTS AND DATA

• Project for Public Spaces >>

• How to Make a Virtual Park >>

AUDIO AND VISUALS
• The Park Model >>

TOOLS AND FORMS
• Canva >> (online graphic design)

DEVELOP A MODEL  

Student teams build a redesigned public space model.

IMPROVE THE MODEL

Student teams revise and improve the model using feedback 
from an expert.

https://www.pps.org
https://sciencing.com/make-virtual-park-school-project-7275989.html
https://www.youtube.com/watch?v=GeEJBcp4Iys
https://www.canva.com
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Consider available resources. 
Will it be easier for all students to 
design their model online, or will a 
physical 3D model be better? Will 
you require students to bring in their 
own supplies to build a model? Will 
students be able to use hands-on 
materials and/or online design tools?

Think about how each group 
member will be accountable for 
helping to design the space. Make 
sure there are specific roles for 
each group member for this part of 
the project.

   STEPPING STONES TO CREATE A MODEL

1. DEVELOP A MODEL 2. IMPROVE THE MODEL
Standards HS-ETS1-2 >> HS-ETS1-2 >>

Students will be 
able to ...

Create a model of their redesigned environmentally sustainable public space. Revise and improve the model using expert feedback.

Ideas for Activities • Construct a Model or Prototype >>
• Problem-Solving Models >>
• My Favorite No >>
• Compare and contrast models that are handmade and digitally designed.
• Explore ways to highlight the sustainable design features (ask for peer feedback).

• Bring in architects to provide feedback on student models.
• Working With Outside Experts >>
• Critique Protocols >>
• Shark Tank-inspired presentation of designs with feedback from peers. 
• Improve the Design >>
• Drawing Conclusions Thinking Guide >>

Reflection and 
Synthesis Prompts

• Did I consider the rubric when building this model?
• Will others be able to easily identify the elements of sustainable design?
• Does my model clearly show improvements toward environmental sustainability?

• Did I incorporate the expert’s feedback in this final model?
• How does revision lead to improvement?

Formative 
Assessment Ideas

• Check in and self-assessment with rubric.
• Exit ticket: Which elements of sustainable design are most prominent in my model?

• Exit ticket: What expert feedback was most useful to improving the model? Why?

Suggestions for 
Feedback and 
Support

• Provide multiple models from which students can draw ideas.
• Encourage struggling teams to seek support from other teams.

• Ask expert to support struggling teams.
• Student teams choose one or two suggestions for improvement to incorporate (rather 

than multiple changes).

As students create a design, receive 
feedback, and work on fine-tuning 
the design, think about the ways 
in which you will hold students 
accountable for revising their design. 
Will you include a before-and-after 
activity or assessment?

If you are not well versed in 
sustainable design, consider bringing 
in experts to assist with this part 
of the process. Reach out to local 
designers or an arts teacher who 
can teach students techniques in 
building a model. 

Revision is an important part of the 
project experience. It’s important 
that students understand the road to 
high-quality work. 

http://www.nextgenscience.org/dci-arrangement/hs-ets1-engineering-design
http://www.nextgenscience.org/dci-arrangement/hs-ets1-engineering-design
https://www.nap.edu/read/13165/chapter/11#175
http://www.redesignu.org/design-lab/formative-tasks/construct-model-or-prototypeed
http://www.redesignu.org/design-lab/learning-activities/problem-solving-models
http://www.redesignu.org/design-lab/learning-activities/my-favorite-no
http://s3-us-west-2.amazonaws.com/bie-ootg/documents/outside_experts_final.pdf
http://s3-us-west-2.amazonaws.com/bie-ootg/documents/Critique_Protocols_final.pdf
http://www.redesignu.org/design-lab/formative-tasks/improve-designed
http://www.redesignu.org/design-lab/learning-activities/drawing-conclusions-thinking-guide
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RECOMMENDED RESOURCES
TEXTS AND DATA

• 17 Presentation Tips for Students Who Want to Stand 
Out >>

• Share Solutions >>

• Plan an Event >>

• Create and Implement an Action Plan >>

AUDIO AND VISUALS
• How to Deliver a Great Presentation >>

• How to Present Your Ideas Clearly >>

• Public Speaking How-To >>

TOOLS AND FORMS
• Reflection on Engineering Design >>

• Reflect on Learning Process >>

• Debrief the Event >>

• Presentation Rubric >>

• Self-Reflection >>

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

PRESENT
Student teams share their redesigned space model with key 
stakeholders.

REFLECT
Students and teacher reflect on their original need to knows 
and their current sense of understanding.

34

   MILESTONE #6: SHARING THE MODEL
This milestone is the culminating 
piece of the Making Space for 
Change project.

Students prepare for their final 
presentation of their redesigned 
public space. Then student teams 
present their model to a key 
stakeholder. Finally, students and 
teacher reflect on the project and 
their learning.

Research has shown that 
providing purposeful opportunities 
for reflection is essential to 
helping students transfer their 
learning to new contexts and 
build key self-regulation skills 
that foster learner agency. 
Metacognitive skills are 
nurtured with modeling, well-
crafted prompts, and multiple 
opportunities to practice. 

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

https://www.powtoon.com/blog/17-killer-presentations-tips-students-stand/
https://www.powtoon.com/blog/17-killer-presentations-tips-students-stand/
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=Jv18JGOk06o
https://www.youtube.com/watch?v=avew5rVAwi0
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
http://www.redesignu.org/design-lab/formative-tasks/debrief-eventpae
https://www.bie.org/object/document/9_12_presentation_rubric_ccss_aligned
https://www.bie.org/object/document/self_reflection_on_project_work


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 a student misses 
the bus? A chaperone doesn’t 
show up? The stakeholders 
won’t engage? The weather 
is prohibitive? Students aren’t 
prepared or have too much 
anxiety? 

3. REFLECTION & SYNTHESIS
Use this time to help 
students reflect on their new 
understanding of  sustainable 
design, the engineering 
process, 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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1. PREPARE
Preparations will vary depending on 
how students share their designs 
to the target community. Will they 
share in person or virtually? In a 
gallery walk or one at a time? 

Regardless of the delivery method, 
rehearsing the presentation 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 MODEL

1. PREPARE  2. PRESENT 3. REFLECT
Standards CCSS.ELA-LITERACY.SL.11-12.4 >> CCSS.ELA-LITERACY.SL.11-12.4 >> CCSS.ELA-LITERACY.SL.11-12.1 >> Standards

Students 
will be able 
to...

Make final preparations to share their design 
with stakeholders. 

Present their model of a public space that 
was redesigned for environmental sustain-
ability.

Reflect on their learning through collabora-
tive discussions and writing.

Students will 
be able to...

Decision 
Points

• Will students do another practice round 
of presenting?

• How will the presentation space be set 
up?

• How will students present (one group at a 
time or simultaneously while stakeholders 
move around)?

• What do students do when they are not 
presenting?

• Students meet with their teams to discuss 
learning.

• Individual written reflection followed by 
whole-group discussion on the project.

• Reflection Engineering Design >>
• PMI >>

Ideas for
Reflection 
on Work 
Product
and Process

Ideas for
Activities

• Pair student teams to present to each 
other.

• Ask other classes or teachers to observe 
practice presentations.

• 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 
the presentations >>. 

• Make sure each group member has a 
responsibility at the event.

• Students brief audience members on the 
rubric. 

• Student teams assess one another and 
offer feedback.

• Student teams self-assess and discuss 
presentation.

• What? So What? Now What? >>

Reflection 
on 
Presentation

Logistics • Create a guest list and send out invita-
tions.

• Set up the presentation space. 
• Identify nonparticipant support to manage 

tech or other potential issues.

• Determine a point person for greeting and 
guiding stakeholders at the presentation.

• Outline the process for setup and take-
down.

• Individually revisit need to knows and 
write about what they have learned.

• Whole class shares out on need to knows 
and overall learning.

• Reflect on Learning Process >>

Ideas for
Reflection 
on NTKs 
and Key
Knowledge
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http://www.corestandards.org/ELA-Literacy/SL/11-12/4/
http://www.corestandards.org/ELA-Literacy/SL/11-12/4/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/
http://www.redesignu.org/design-lab/formative-tasks/reflected
https://docs.google.com/document/d/1m0hoPBzaGMPoyJaRA6R2LW_m1YhpWiQ21c0-lFvO-8c/edit
http://s3-us-west-2.amazonaws.com/bie-ootg/documents/UsingRubrics_final.pdf
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/document/d/1HDaJypDUka8TTVLRVz8a0rkFrFy8FfjjSnTnwqVlkbQ/edit
http://www.redesignu.org/design-lab/formative-tasks/reflect-learning-processreflective


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.

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.
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DEVELOP & CRITIQUE (MILESTONES 2-5)
Next Generation Science Standards
HS-ESS3-4 >>
Evaluate or refine a technological solution that reduces impacts of 
human activities on natural systems.
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.

  APPENDIX I: STANDARDS
BUILD KNOWLEDGE (MILESTONES 2-5)
Research
CCSS.ELA-LITERACY.RST.11-12.7 >>
Integrate and evaluate multiple sources of information presented in 
diverse formats and media (e.g., quantitative data, video, multimedia) in 
order to address a question or solve a problem.
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.

http://www.corestandards.org/ELA-Literacy/SL/11-12/4/
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/
https://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ets1-1-engineering-design
https://www.nextgenscience.org/pe/hs-ets1-2-engineering-design
https://www.nextgenscience.org/pe/hs-ets1-3-engineering-design
http://www.corestandards.org/ELA-Literacy/RST/11-12/7/
http://www.corestandards.org/ELA-Literacy/RST/11-12/9/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/d/
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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 >>
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http://bie.org/ootg/
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