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INTRODUCTION 

What is this All About? 

 

This new STEM Fair and Diocesan Expo is a program that is all about you and the 

exciting contributions that you can make to help create a better future for all 

people on Earth. We hope that through this program you will learn not just about 

the challenges that we face, but about the amazing solutions that we can develop. 

Problem solving and good engineering start from the idea that you need to know 

your end-user and understand their needs, so you will also learn about different 

places and cultures. This program will give you a chance to become an advocate 

and an expert about what is takes to meet the challenges we will face now and in 

the future.  

 

In 2015, the United Nations and its member countries established a set of 17 

Sustainable Development Goals (SDGs). They are summarized in this Handbook 

and you will learn more about them in class. The SDGs deal with issues of 

equality, better living standards, and care for the environment and planet. They 

are goals that we all need to work on meeting by 2030 if we hope to insure a 

better future for all. The United Nations has asked that we all help in achieving 

these goals by either engineering solutions or by increasing awareness of the 

challenges that they deal with. 

 

In this program, you and your group will be asked to focus on one of the SDGs and 

to choose a country or place where work needs to be done. You will be asked to 

be part of the solution by either engineering a way to make people more aware of 

the problem or by modeling a technology to help solve the problem. You are 

asked to keep the people who are your target users or audience in mind and to 

design solutions that work for them. We call this “appropriate technology” and 

you will learn more about that in this Handbook and from your teacher.  
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No matter what approach you choose for your project, you will be asked to follow 

the Engineering Design Process in order to develop a solution. This will help you 

to manage a long-term project and to work from the challenge to the solution in 

organized steps. You will be learning how to do this as the program moves along. 

All of the information about your project is explained a bit more in the following 

Design Challenge Brief.  

 

Once your project is complete, you will display it at your school’s STEM Fair. There 

will be judges at the STEM Fair who will be scoring the different projects. The top 

4 from your school will move on to the STEM Expo that the Archdiocese of 

Newark will host on March 25th. There you will join students from over 30 other 

schools in celebrating the amazing possibilities that exist for solving these global 

challenges. The Expo will be an extravaganza that will also help to make everyone 

more aware of the challenges we all face and some of the ideas that you have 

developed to help to solve them. It will be open to the public, the press, and some 

experts in the various fields covered by the SDGs. And, of course, to your friends 

and families. 

 

Good luck with your project! Enjoy this opportunity to learn more about the 

world and about your ability to engineer a better future for all! 

  



 Copyright 2016 ProjectEngin LLC 
All rights reserved 

 
 

6 

 

 

 

 

 

 

 

 

   



 Copyright 2016 ProjectEngin LLC 
All rights reserved 

 
 

7 

 

 

From “The World’s Largest Lesson”  
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THESE CHALLENGES ARE ALL CONNECTED! 

AND THERE IS A LOT WE CAN ALL DO! 

 

 

 

     Resources from the “World’s  Largest  Lesson” 
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DESIGN BRIEF 

Global Challenges, Local Solutions 

  

Challenge 

The United Nations has identified 17 Sustainable Development Goals (SDGs) focused on global 

challenges and issues. The target date for meeting the goals is 2030. Your group will develop a 

low-tech, local solution to one aspect of these global challenges. Although the SDGs help us to 

“think globally”, solutions will often be found by “acting locally”. You will research the overall 

problem, choose a country or region to focus on, and follow the Engineering Design Process to 

develop a prototype or model of a solution to the problem. 

 

End User  

Your company must decide on a country or region as its end user. Your solution should be 

based on local culture, design, economic, resource, and lifestyle needs. 

 

Research 

Prior to this project, your group will be given an SDG to focus on. Your background research will 

help you to become familiar with the overall problem, its global and local impacts, and ideas for 

solutions. Your research should include some facts about the following: 

 Overall scope of the problem; subtopics included in this SDG 

 Human impacts 

 Global impacts 

 Country impacts 

 Economic factors and impacts 

 Possible and current solutions 

 Future plans and solutions 

 Information about life in the country you have chosen to focus on 

 Any additional information that your teacher requires 

Much of this information will be used to create your project display board and your trifold 

brochure outlining the project.  
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Engineering Design Process (Engineering Notebook forms in bold) 

1. Name your company and decide on jobs. Complete the Jobs and Responsibilities form. 

2. Complete your research. Complete the Background Research form. 

3. Identify at least 5 important Criteria. Complete the Identifying Design Constraints from. 

4. Brainstorm ideas and characteristics for your product. Complete the Brainstorming 

Summary. 

5. Determine what criteria are important in developing a good solution. If possible, rank 

the criteria. Complete the Criteria Ranking form 

6. Plan the important aspects of your prototype or solution. Fill in the Initial Design 

Summary form. Be sure to name your product! 

7. Determine what materials you think you will use. Fill in the Materials List form.  

8. Start making and testing your prototype. At the end of each class, fill in the Daily 

Summary form.  

9. If it is appropriate, create a form or survey for feedback about your product or idea. 

Complete the Product Feedback Form. 

10. If it is appropriate, test results should be recorded in the Testing Form and Data Tables. 

11. Any significant changes to your initial design should be recorded in a Modification form. 

12. Prepare your prototype or model, display poster (backboard), and informational tri-fold 

brochure. 

13. Complete the Final Design Summary.  

 

Final Product 

1. One large tri-fold backboard. Sections should be Problem, Process, and Solution. Your 

teacher will supply a detailed layout.  

 

2. Your model or prototype of the planned solution. Please be sure that your teacher has 

approved this as an acceptable “product”.  

3.   A trifold informational brochure outlining the meaning, scope, and impact of your 

 targeted SDG. Your teacher will also give you a layout for this. 

4.  A small poster with your company name and logo on it. It must also include group 

 members’ names and the appropriate SDG icon. A template of this will be provided. 

5.  Your completed Engineering Notebook. 
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Student Resource Guide: 

 

SDG: What is it? Possible Project Areas: 

 

Extreme poverty rates have been cut by more than half since 1990. While this 
is a remarkable achievement, one in five people in developing regions still live 
on less than $1.25 a day, and there are millions more who make little more 
than this daily amount, plus many people risk slipping back into poverty. 

● End extreme poverty for all 
people everywhere. 

● Implement social protection 
systems and measures for all 

● Build the resilience of the poor to 
reduce their exposure to climate 
related extreme events 

 

It is time to rethink how we grow, share and consume our food.  If done right, 
agriculture, forestry and fisheries can provide nutritious food for all and 
generate decent incomes, while supporting people-centred rural development 
and protecting the environment. 

● End hunger and ensure access 
by all people to safe, nutritious, 
and sufficient food all year round. 

● Ensure sustainable food 
production systems and 
implement resilient farming 
practices. 

● Create methods of farming/crops 
that are resistant to climate 
change impacts. 
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Ensuring healthy lives and promoting the well-being for all at all ages is 
essential to sustainable development.  Major progress has been made on 
increasing access to clean water and sanitation, reducing malaria, 
tuberculosis, polio and the spread of HIV/AIDS. However, many more efforts 
are needed to fully eradicate a wide range of diseases and address many 
different persistent and emerging health issues. 
 

● Reduce the number of mothers 
who die giving birth to their 
children. 

● Prevent the deaths of newborns 
and children under five years old. 

● Increase access and knowledge 
about basic health care for all. 

 

 

Obtaining a quality education is the foundation to improving people’s lives and 
sustainable development.  Basic literacy skills have improved tremendously, 
yet bolder efforts are needed to make even greater strides for achieving 
universal education goals. For example, the world has achieved equality in 
primary education between girls and boys, but few countries have achieved 
that target at all levels of education. 

● Ensure education for all, starting 
from basic education. 

● Provide more opportunities for 
technical and vocational training 
to youth and adults so they can 
get better jobs. 

● End inequality in educational 
opportunities between men and 
women, for children with 
disabilities, indigenous people 
and victims of conflict. 
 
 

 

Women and girls continue to suffer discrimination and violence in every part of 
the world.  Gender equality is not only a fundamental human right, but a 
necessary foundation for a peaceful, prosperous and sustainable world.  
Providing women and girls with equal access to education, health care, decent 
work, and representation in political and economic decision-making processes 
will fuel sustainable economies and benefit societies and humanity at large. 

● End all forms of discrimination 
against all women and girls 
everywhere. 

● Recognize and value women’s 
work at home. Encourage 
women and girls to have equal 
opportunities to be heard and to 
have real opportunities to 
participate in all political, 
economic and public spheres. 
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Clean, accessible water for all is an essential part of the world we want to live 
in. There is sufficient fresh water on the planet to achieve this.  But due to bad 
economics or poor infrastructure, every year millions of people, most of them 
children, die from diseases associated with inadequate water supply, 
sanitation and hygiene.  Water scarcity, poor water quality and inadequate 
sanitation negatively impact food security, livelihood choices and educational 
opportunities for poor families across the world. Drought afflicts some of the 
world’s poorest countries, worsening hunger and malnutrition. 
 

● Ensure all have access to safe 
water. 

● Ensure all have access to 
sanitation (safe sewage disposal 
and good waste management) 
and public education on healthy 
hygiene habits. 

● Create awareness of how much 
water we actually use (Water 
Footprint) 

 

Energy is central to nearly every major challenge and opportunity the world 
faces today. Be it for jobs, security, climate change, food production or 
increasing incomes, access to energy for all is essential.  Sustainable energy 
is opportunity – it transforms lives, economies and the planet. 

● Ensure access for all to 
affordable, reliable, and modern 
energy services through new 
infrastructure and better 
technology. 

● Promote energy efficiency – 
more quickly developing 
technology that wastes less 
energy. 

● Increase the use of renewable 
energy sources globally 
compared with other sources of 
energy. 

● Develop technologies to bring 
light to parts of the world that are 
“off the grid”.  

● Provide “clean” technologies for 
cooking and heating homes. 
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Roughly half the world’s population still lives on about $2 a day. And in too 
many places, having a job doesn’t guarantee the ability to escape from 
poverty. This slow and uneven progress requires us to rethink and retool our 
economic and social policies aimed at eradicating poverty.  A continued lack 
of decent work opportunities, insufficient investments and under-consumption 
lead to an erosion of the basic social contract underlying democratic societies: 
that all must share in progress.  The creation of quality jobs will remain a 
major challenge for almost all economies well beyond 2015. 

● Offer opportunities for safe, 
creative work that motivates 
people’s development. 

● Ensure our natural resources are 
respected and protected in 
economic activities. 

● Promote decent work and safe 
working environments for all: 
men and women, youth, people 
with disabilities, and migrant 
workers. 

 

Investments in infrastructure – transport, irrigation, energy and information and 
communication technology – are crucial to achieving sustainable development 
and empowering communities in many countries. It has long been recognized 
that growth in productivity and incomes, and improvements in health and 
education outcomes require investment in infrastructure. 

● Develop sustainable and resilient 
infrastructure to support 
economic development and 
human well-being. 

● Provide small businesses with 
access to credit and technical 
support for their development. 

● Ensure the companies promote 
sustainable development and do 
not harm the environment. 

 

The international community has made significant strides towards lifting 
people out of poverty.  The most vulnerable nations – the least developed 
countries, the landlocked developing countries and the small island developing 
states – continue to make inroads into poverty reduction.  However, inequality 
still persists and large imbalances remain in access to health and education 
services and other assets. 

● Provide support for people living 
in poverty to have access 
to support for rapid and 
sustainable economic growth. 

● Ensure laws and practices do not 
discriminate against any group, 
but rather listen to people’s 
needs and the input of those who 
are affected. 

● Facilitate orderly, safe, regular 
and responsible migration and 
mobility of people 
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Many challenges exist to maintaining cities in a way that continues to create 
jobs and prosperity while not straining land and resources. Common urban 
challenges include congestion, lack of funds to provide basic services, a 
shortage of adequate housing and declining infrastructure. 
 
 

● Ensure all have access to 
quality, safe housing and basic 
services. 

● Develop housing that is more 
resilient in the face of natural 
disasters. 

● Provide safe, organized 
transportation that is not harmful 
to the environment and is also 
specifically designed to serve 
children, women, and vulnerable 
people. 

 

Sustainable consumption and production is about promoting resource and 
energy efficiency, sustainable infrastructure, and providing access to basic 
services, green and decent jobs and a better quality of life for all. Its 
implementation helps to achieve overall development plans, reduce future 
economic, environmental and social costs, strengthen economic 
competitiveness and reduce poverty. 
 
 

● Halve the amount of global food 
waste per person, by individuals 
and companies. 

● Ensure that, international 
agreements for handling harmful 
chemicals are met, taking care of 
the air, water and soil. 

● Reduce the generation of waste 
through the three Rs: Reduce, 
Reuse, and Recycle. 

 

Climate change is now affecting every country on every continent. It is 
disrupting national economies and affecting lives, costing people, communities 
and countries dearly today and even more tomorrow.  People are experiencing 
the significant impacts of climate change, which include changing weather 
patterns, rising sea level, and more extreme weather events. The greenhouse 
gas emissions from human activities are driving climate change and continue 
to rise. They are now at their highest levels in history.  
 
 

● Ensure people are well prepared 
for hazards related to climate 
and natural disasters. 

● Address climate change issues in 
their governments’ agendas and 
allocate resources to combat 
climate change. 

● Work to reduce greenhouse 
gases and emissions. 
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The world’s oceans – their temperature, chemistry, currents and life – drive 
global systems that make the Earth habitable for humankind. Our rainwater, 
drinking water, weather, climate, coastlines, much of our food, and even the 
oxygen in the air we breathe, are all ultimately provided and regulated by the 
sea. Throughout history, oceans and seas have been vital conduits for trade 
and transportation. Careful management of this essential global resource is a 
key feature of a sustainable future. 

● Reduce marine pollution by 
2025, since much of the pollution 
comes from human activities on 
land. 

● Enact laws that prohibit illegal 
fishing, overfishing, and other 
destructive fishing practices. 

● Minimize and address the 
impacts of ocean acidification, 
including through enhanced 
scientific cooperation at all levels 

 

Forests cover 30 per cent of the Earth’s surface and in addition to providing 
food security and shelter, forests are key to combating climate change, 
protecting biodiversity and the homes of the indigenous population.  Thirteen 
million hectares of forests are being lost every year while the persistent 
degradation of drylands has led to the desertification of 3.6 billion hectares. 

● Protect and conserve 
ecosystems (for example, 
deserts and rainforests) by 
respecting signed international 
agreements. 

● Reduce deforestation and plant 
more trees in order to reforest. 

● Maintain biodiversity. 

 

  



 Copyright 2016 ProjectEngin LLC 
All rights reserved 

 
 17 

CRITERIA FOR APPROPRIATE TECHNOLOGY 

Checklist for “Appropriateness” 

 

Appropriate technology is small-scale technology that uses local resources and 

talent. It is designed to be controlled, maintained, and expanded by the intended 

end-user. There are certain characteristics that many appropriate technologies 

have. Try to design with most of these in mind whenever possible. 

 Compatible with local culture 

 Small scale -the community shouldn’t have to rely on heavy industry or 

corporate wealth  

 Local tools and practices can be used  

 Local materials and resources are used as much as possible.  

 Uses local energy sources 

 Environmentally friendly 

 Can be repaired locally 

 Easy to maintain 

 Values local creativity and design  

 Easy to understand and use – the technology shouldn’t require a lot of 

complex and specialized training to use.  

 Low cost – an affordable option for users 

 Creates local industry and businesses 

 Flexibility – can be used in a range of situations 
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The Engineering Design Process 

Engineering is about solving problems. It is about answering the question “How 

can we do this?” Engineers know that there are many ways to solve a problem. In 

other words, there is never just one possible answer and every solution can always 

be improved. Engineers always learn from their mistakes or imperfect designs and 

move on to better designs. But that does not mean that engineers just try 

different things in the hope that they can solve the problem. In order to develop 

the best possible solution, given the circumstances, engineers follow a process 

that is often called the Engineering Design Process (EDP). 

 

Engineers start by clearly understanding their challenge. Then they look at all 

their restrictions and limitations, which are called constraints. In the real world, 

constraints are often, time, money, and available resources. The problem or 

challenge and its solutions are further designed by looking at criteria, or goals, 

that the company or engineers feel are important to the design. The next step is 

fun, but sometimes challenging. Engineers and designers brainstorm to develop 

all sorts of ideas that might help solve the problem. Even crazy ideas can provide 

some inspiration for a possible solution. There are just two rules in brainstorming: 

(1) respect and (2) there are no bad ideas!  

 

Once the challenge is defined and lots of possible ideas are generated, you need 

to choose the best one to move forward with. This is also challenging, particularly 

if you brainstormed lots of good ideas. Look at you criteria and try to decide 

which option is the best fit. Keep all of your brainstorming ideas because you may 

find you need to make adjustments or “go back to the drawing board”!  

 

Engineers develop a model or prototype of their proposed solution. It does not 

have to be perfect but it should help people to visualize what your idea is. 

Prototypes also give us a way to test if an idea will work or to check if people will 

like it. Sometimes testing is similar to what is done in a science experiment and at 

other times it may be an audience or user survey. Either way, the point of testing 
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is to determine what modifications might be needed to improve the design. 

Engineers always modify one thing at a time in order to keep track of what really 

works. And they always document their modifications. The goal of modifying the 

design is to develop an optimized solution. This means that it is the best that you 

can do given the constraints and criteria.  

 

Of course, once you have a solution you need to let people know about it. 

Communication can take many forms in an engineering project. Sometimes it is a 

technical report. Often it is a clear display or presentation at a conference. When 

the product is aimed at consumers, there will generally be a marketing campaign 

or video to promote your company’s solution.  

 

In large companies, all of the steps of the Engineering Design Process are 

documented. You and your group will be doing the same things by compiling an 

Engineering Notebook in a binder. Many of the forms and organizing documents 

that you need are in this Handbook (In the Forms section). A number of others 

will be supplied by your teacher as your project progresses. The Engineering 

Notebook will be a very important part of your project. It provides a record of the 

process that you followed as you developed a solution. It also shows much of the 

math, science, and other content that are the reasons behind your thinking.  

 

As you think about possible solutions to the SDGS challenge you have chosen, 

remember that the EDP does not just work for products and machines. It can be 

used to develop a procedure, a video, an awareness campaign, or even 

educational products. Remember, if something does not exist in nature, it can be 

engineered! 

 

A schematic of the Engineering Design Process follows. It is shown as a cycle in 

order to stress the idea that it is iterative. This means that different steps in the 

process are often repeated. The cycle also shows that there really is no end to the 

process of engineering a world that is better for all of us! 
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            THE ENGINEERING DESIGN PROCESS  
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Making and Using a Gannt Chart 

 

The timeline for the entire STEM Fair and Expo program is an example of a Gantt 

Chart. Gantt Charts are widely used project management tools that help you (1) 

determine a timeline for the different parts of a project, (2) identify and schedule 

key tasks that need to be completed at different stages and (3) see connections 

and overlaps in scheduling. You can learn more about Gantt Charts here - What is 

a Gannt Chart? 

You may decide to develop a Gantt Chart as part of the overall planning for your 

project. There are many ways to do it based on the program that you would like 

to use. If you want to use PowerPoint, Office Timeline has some free templates 

that are available and a good Quick Start video to help you get started. You can 

find both the free download and the video here:  Office Timeline . Office Timeline 

can also work with Google Docs and it is probably one of the easiest ways to 

create a Gantt Chart. 

One of the other popular ways to create Gantt Charts, particularly if you want to 

customize yours, is to use Excel. This tutorial is helpful Creating a Gantt Chart in 

Excel, and there are a number of how-to videos that are also helpful. 

You can also create a Gantt Chart by hand using graph paper. You can use the 

Project Task Planner contained in this Handbook and some of the tips from the 

following website to help you with this: Drawing a Gantt Chart.  

No matter what method you choose, a Gantt Chart is a valuable tool in planning 

and accomplishing your goals. It can be helpful in terms of breaking a somewhat 

complicated long-term project into manageable tasks and it provide a great visual 

aid for tracking your progress. 

 

  

http://www.gantt.com/index.htm
http://www.gantt.com/index.htm
https://www.officetimeline.com/videos/quick-start-free
https://www.ablebits.com/office-addins-blog/2014/05/23/make-gantt-chart-excel/
https://www.ablebits.com/office-addins-blog/2014/05/23/make-gantt-chart-excel/
https://theresearchwhisperer.wordpress.com/2011/09/13/gantt-chart/
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Checklist for Engineering Notebook 
*form in this Handbook 

Name of Form Assigned To Date Completed Initials 

SDG Summary Form* All   

“All About the Country”  Form* All   

Appropriate Technology Checklist *    

Project Task Planner*    

Daily Summary Form    

Jobs & Responsibilities Form*    

Summary of Background Research*    

Brainstorming Summary    

Identification of Design Constraints    

Quick Build Form    

Criteria Ranking Form    

Initial Design Summary    

Detailed Sketch/Key Feature Form    

Scale Model Materials List    

Product Feedback Form    

Prototype Testing Form    

Design Modification Form    

Final Design Summary    

“Good to Go” Checklist*    
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SDG SUMMARY FORM 

 Choose 3 SDGs that your group is interested in and complete this form 

SDG  IMPORTANT ISSUES KEY STATISTICS REGIONS IT IMPACTS  RELATED SDGs  
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All About the Country, Region, or Village We have Chosen 

 

Location Information 
 

  
Continent  
 

 

 
Country 
 

 

 
Neighbors 
 
 

 

 
Terrain (coastal, 
mountains, 
desert, etc. 
 
 

 

 
Climate 
 
 

 

 
Natural 
Resources 
 
 

 

 

Any extra notes: 
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About the People 
 

 
Average Income 
 

 

 
Typical Jobs 
 
 

 

 
Education 
 
 

 

 
Health Issues and 
Life Expectancy 
 
 

 

 
Family Life 
 
 

 

 
Type of Housing 
 
 

 

 

What is the challenge you will try to solve? 

 

 

 

 

What SDG is it related to? How? 
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Solutions?  
 

What has been tried? Success/Failure Reasons 
 
 
 

  

 
 
 
 

  

 
 
 
 

  

 
 
 
 

  

 
 
 
 

  

 

What will you try to do? Why? 
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Appropriate Technology Checklist  

Check all that apply.  

 Compatible with local culture 

 Small scale -the community shouldn’t have to rely on heavy industry or 

corporate wealth  

 Local tools and practices can be used  

 Local materials and resources are used as much as possible.  

 Uses local energy sources 

 Environmentally friendly 

 Can be repaired locally 

 Easy to maintain 

 Values local creativity and design  

 Easy to understand and use – the technology shouldn’t require a lot of 

complex and specialized training to use.  

 Low cost – an affordable option for users 

 Creates local industry and businesses 

 Flexibility – can be used in a range of situations 

 

NOTES:    
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Jobs & Responsibilities

Team Member Names: 

 
 

 

 
 

 

Jobs & Responsibilities: 

The responsibilities of the Project Manager are to: 
● Oversee the overall progress of work. 
● Research and coordinate country information. 
● Mediate conflicts between team members. 

Additional Project Specific Responsibilities: 
●  

 
 
 
 
 
 
 
 
 

Signature ______________________________ 

The responsibilities of the Project Engineer are to: 
● Research the scientific principles. 
● Explain current technologies. 
● Analyze testing data/needed modifications. 

Additional Project Specific Responsibilities: 
●  

 
 
 
 
 
 
 
 
 

Signature ______________________________ 
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The responsibilities of the Design Engineer are to: 
● Research & develop new innovations. 
● Lead the design, modification and testing of prototypes. 
● Develop materials list. 

Additional Project Specific Responsibilities: 
●  

 
 
 
 
 
 
 
 
 
 
 
 
 

Signature ______________________________ 

The responsibilities of the Marketing Manager are to: 
● Develop company logo/brand. 
● Lead the development of market survey forms. 
● Lead the development of the tri-fold brochure. 

Additional Project Specific Responsibilities: 
●  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Signature ______________________________ 
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Project Task Planner 

Project Title: Company Name: 

 
 

 

Group Members: 

 
 

 

 
 

 

Task: What needs to be done? Due 
Date: 

Assigned 
To: 
(Initials) 

Date 
Done: 

Completed 
By: (Initials) 
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Summary of Background Research 

 

What is the problem that is being considered?  (Answer in one sentence.) 

 
 
 

Scientific Principles: (What scientific principles are relevant to this problem?) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Primary Researcher __________________________________ 

Existing Solutions: (What solutions have already been developed to address this 
problem?) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Primary Researcher __________________________________ 
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Human Factors: (Who will benefit from a solution to this problem?  In what way will 
those people benefit?  Why does this problem need to be solved?)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Primary Researcher __________________________________ 

Freestyle: (Record any additional information that is relevant to this project.) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Primary Researcher __________________________________ 
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Trifold Brochure Template and Instructions 

 
This following template and instructions are for the small informational brochure. 

Your research about SDG, country or location of interest, and proposed solution 

should provide most of the information needed. 
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 SPECIFICS 

 

 

 

 

SIGNIFCANCE OF PROBLEM 

 

 

 

EXTENT/IMPACT OF SOLUTION 

 

 

 

POSSIBLE SOLUTIONS 

(SKETCHES, PICTURES, OR DESCRIPTIONS) 

 

 

 

 

 

 

SDG 

 

 

 

 

 

 

 

 

 

SOLUTIONS BY 

 

 

 

MAP 
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PROBLEM DETAILS  

 

 ___ 

 

 

 ___ 

 

 

 ___ 

 

 

 ___ 

 

 

 ___ 

 

 

 ___ 

 

IMPACTS 

 

HUMAN FACTORS 

 

 

 

 

 

 

GLOBAL FACTORS 

 

 

 

 

 

ECONOMIC FACTORS 

 

 

 

FUTURE GOALS 

 

LOCAL DEVELOPMENT & SUPPORT: 

 

 

 

 

 

 

USE IN OTHER COUNTRIES: 

 

 

 

 

 

MODIFICATION OF TECHNOLOGY: 
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Trifold Brochure Student Instructions 
 

< Read instructions completely before beginning >    

 

Project Requirements: 
 Create a Tri-fold brochure (3 Columns and double sided). 

 At least three pictures, sketches, or descriptions (can be from the internet or project pictures) 

 Attach One map of the city/country (can be from the internet) 
 

Information that is Required in Brochure 
 Cover: 

o The Sustainable Development Goal(s) that your problem focuses on 
o Company Name and Logo 

 

 Problem details: be specific, give statistics or facts that support the problem 
o This is where you are grabbing your readers attention to the problem, use the most 

dramatic facts and statistics here. 
o What % of the population is affected by this problem? 

 

 Country Focus: Must have map of city/country/region 
o City/Country specifics; population, region, continent, etc. 
o The problem that your team is focusing on and the significance of it 
o The solution you have designed and the extent/impact you see because of it 

 

 Impacts  
o Impacts this problem has on the people living in that city (human factors) 
o The impacts this problem has globally 
o The impacts this problem has economically on the city and country. 

 

 Future Goals: What are the next steps of your team’s solution 
o Local development & support for your solution 
o How can this be used in other countries? 
o How can this technology be modified for better and or other use? 

 

 Problem Solutions:  
o 3 sketches, pictures, or descriptions of possible solutions to the problem 
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*Begin Here  

 

TO SET UP TRI-FOLD BROCHURE USING TEMPLATE PROVIDED BY TEACHER:   
 

1. Using the file template provided by your teacher open in Microsoft word or Google Docs. 
 

2. The setup may look a little funky because you are looking at the orientation of the brochure in 
two flat pages with 3 columns each. 

a. Your cover page will actually be the far right column on page one. 
 

3. To obtain text or images from the internet you can save the image to your computer, or if you 
are using a Chromebook, save it to your google drive.  Then select “Insert image” from the menu 
bar of Word/Google Docs to put your image in place. 

 

4. To input text into your document you will treat it just like any other and simply click and start 
typing. 

 

 

5. REMEMBER to save your file often so you won’t lose any valuable information. 
 

 

SOME SUSTAINABLE DEVELOPMENT GOAL RESOURCES TO GET YOU STARTED: 

 

 The Global Goals: is an excellent source for information on your Sustainable Development Goal, 
as well as a great source for graphics and images for your brochure. 

 UN Sustainable Development Goals Home Website: great source for information on the SDG you 
are working on with additional links for more information. 

 Least Developed Country list by the UN is a great source of statistical information for the 
country or region you may be focusing on. 

 World Health Organization by the UN is another great source on country specific health 
information. 
 
 
 
 

http://www.globalgoals.org/
http://www.un.org/sustainabledevelopment/
http://www.un.org/en/development/desa/policy/cdp/cdp_ldcs_countryfacts.shtml
http://www.who.int/countries/en/
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Trifold Display Layout and Design Guide 

 

The following layout and design guide are for the large Fair display. It is important 

to follow key guidelines to insure fairly uniform appearance at the diocesan STEM 

Expo. Please adhere to these guidelines. The websites referenced have 

suggestions and ideas to help you create a clear and impactful display. 

APPEARANCES MATTER in this case! 
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PROBLEM 

 

KEY FACTS 

 ___ 

 ___ 

 ___ 

 ___ 

 

IMPACTS 

 ___ 

 ___ 

 ___ 

 

 

COUNTRY FOCUS 

 Where 

 Why 

 Who 

       

 

 

 

 OUR SOLUTION 
(SKETCH OR DESCRIPTION) 

 

 

 

 

 

HOW IT WORKS: 

 

 

MEETING GOALS AND CRITERIA 

1. ______ 

2. ______ 

3. ______ 

4. ______ 

5. ______ 

DEPLOYMENT, DEVELOPMENT, FUTURE 

PLANS: 

 ___ 

 ___ 

 ___ 

 

PROCESS 

WHAT IS THE SPECIFIC PROBLEM? 

 

 

 

 

 

KEY GOALS AND CRITERIA FOR SUCCESS 

1. ______ 

2. ______ 

3. ______ 

4. ______ 

5. ______ 

 

POSSIBLE SOLUTIONS 

(sketches or verbal description) 
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Guidelines for Stem Fair Display Board 

THE DISPLAY BOARD 
Student Guide 

The display is a critical part of visually helping you communicate your STEM Fair 

project and is one of the first thing the judges see.  You want to catch their eye, 

and make your project easy to read and understand.  This is easy to do if you 

carefully plan your display.   

 

ATTENTION TO DETAIL MAKES THIS A GREAT DISPLAY! 
 Each element is clearly labeled. 

 The title is creative and easy to read from a distance. 

 The design is simple, and not distracting. 

 The images make the project fun, and help people understand the 
procedure. 

 The graphs help judges interpret the information you are communicating in 
a more visual way. 

 

PLANNING YOUR BOARD: 
The first step is to get your display board (Height 36” x Length 48”).  A simple tri-

fold display is the best way to visually communicate your project.  You want to get 

dark color (black or blue) backboard as it is easier to paste white print paper on 

the black backboard.  If you end up using white, you will need to mount your 

information on colored paper so it doesn’t get lost. 

 

These are easily found at most large retail office supply stores. 

 

 

Next, how can you make it visually appealing? 
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 Play With Color: There are lots of things to consider 
when you think about color.  The display should have 
lots of contrast (that means elements should stand 
out, not blend together).  Contrast makes text easy to 
read, helps to differentiate between sections of your 
display, and draws attention to areas you want to 
highlight. 

 

 

 Make It Easy To Read: You are REQUIRED type each element.  
NO handwriting.  Choose a font that is large and clear so that 
someone 5 feet away can read it.  The fancy, novelty fonts are 
fun for a title or label, but NOT for general text.  Use big 
headers for your different sections to grab attention and 
make it easier for people to view. 
 
 

 Use Graphs and Tables: Graphs are an important part of your project.  It is 
much easier to read and interpret data in a graph or a table than it is in a 
Engineering notebook.  Use color to help differentiate between trials, and 
make sure you label!  

 

 Include Pictures: Photographs and pictures enhance a display, especially if 
you have a prototype, it can help display your design process.    

 

Student Resources: 
1. Great resources for creating easy charts, graphs and tables. 

http://nces.ed.gov/nceskids/createagraph/default.aspx?ID=6d09eab65a8146be98e01641a6bb625e 

2. A wonderful site to help guide you through planning your display board step by step. 
http://edtech2.boisestate.edu/angelacovil/506/display.html#1 

3. This is a great site with video tutorials from planning, board basics to creating key visuals like 
graphs and charts.  

http://presentationready.elmers.com/creating/organize-your-board  

NO 

YES 

 

http://nces.ed.gov/nceskids/createagraph/default.aspx?ID=6d09eab65a8146be98e01641a6bb625e
http://edtech2.boisestate.edu/angelacovil/506/display.html#1
http://presentationready.elmers.com/creating/organize-your-board
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WHAT THE JUDGES WILL LOOK FOR 
 

SAMPLE JUDGING FORMS 
 

 
Your project will be judged for both Content and Presentation (appearance, 
completeness, your ability to explain). Content points make up 60% of the 
judging score. The forms that the judges will use for each part follow. They 
are good guidelines to use as you prepare your project for your school 
STEM Fair. 
 
Please be sure that all of the required components of your project are 
complete, easy-to-read, and thoughtfully prepared. 
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CONTENT SCORE 

CONTENT 
AREA 

CHECKPOINTS 
 

 

1 
 

2 
 

3 
 

4 

 
Science 
 
 

Clear evidence of connection to science in the SDG     

Clear evidence of connection to science in researching and 
developing a solution 

Scientific concept noted in display board 

 
Technology 
 

“Appropriate” design of technology; end user in mind     

Prototype, model, or description aids in understanding the 
technology proposed to solve the problem 

 
Religion 
 
 

Awareness of issues of social justice     

Clear evidence of sustainable practices and approaches 

Stewardship of the planet and each other 

 
Engineering 
 
 

Clear documentation of following a design process     

Understands that this is not the only solution to the 
problem 

Understands the criteria and constraints  

 
Art 
 
 

Strong and effective use of visuals in highlighting key 
components of the challenge and solutions 

    

Awareness of role of art, design, artifacts, and architecture 
in defining a culture 

 
Math 
 

Good use of graphs and charts in explaining SDG or solution     

Good use of statistics and data  

 
Social 
Studies 
 
 

Evidence of cultural empathy and understanding     

Understands and considered geography and climate of the 
region 

Awareness of history and economic issues in the region 

TOTALS        
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PRESENTATION SCORE 

 

Content 
Area 

Checkpoints 1 2 3 4 5 

Trifold Brochure The brochure communicates relevant information 
appropriately and effectively to the intended audience and is 
well organized and formatted. 

     

Engineering 
Notebook 

Clear evidence of process through design of solution      

Appears complete and well documented      

Students can readily refer to forms      

Prototype or 
Model 

The prototype or model displays a clear vision of the solution      

The prototype or model is well designed and engaging      

Trifold Display The display is used in an effective way to discuss the 
challenge and the solution 

     

Strong evidence of a design process is present in the display 
board 

     

Student 
Representation 

Students are able to articulate their understanding of their 
design challenge and their proposed solution 

     

Evidence of a team approach in designing a solution and 
presenting results 

     

Totals       
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GOOD TO GO CHECKLIST! 
Awesome!  You have made it this far and you are almost good to go.  Use this list 

to make sure that you have all that you need for the big STEM Fair.  Once you and 

your team have completed the checklist and identified that you have all the 

components, the Project Manager and your teacher will sign off that you are 

GOOD TO GO! 

Best of Luck in the STEM Fair!    

Project Component Completed  

 Engineering Design Notebook with all documents thoroughly 
completed  

 

 12 – 15 Copies of your trifold brochure 
 

 Completed trifold display 
 

 A working prototype or completed model to aid in illustrating your 
groups solution to the problem 

 

 Small poster with your company name and logo with group 
member’s names and SDG icon. 

 

 Any additional aids that are needed for your prototype or model to 
illustrate your solution. 

o Ex. Computer for video or presentation 
o Speakers for sound effects  

 

 

 

Project Manager Sign Here: ________________________________ 

Teacher Sign Here: ______________________________________ 


