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Introduction

At the core of any academic curriculum is the idea that we want to develop citizens who are knowledgeable
problem-solvers as they tackle the challenges of improving the quality of life for themselves and the world
around them. One approach that has been heavily utilized in universities and businesses in recent times is
known as Design Thinking. “The Design Thinking process has become increasingly popular over the last few
decades becauseit was key to the success of many high-proﬁle, global organizations—companies such as
Google, Apple and Airbnb have wielded it to notable eﬀect, for example. This outside the box thinking is now
taught at leading universities across the world and is encouraged at every level of business.” 1 While the heart
of this unit is the Design Thinking process, I have also connected it to an academic area in which students will
be able to apply and practice what they learn. For this, I have chosen life science concepts related to the
human body as outlined in both NGSS and Connecticut State Standards. I mention this because you could
take the background knowledge and lessons centered on the Design Thinking processes and apply it to other
academic areas if desired. However, should you choose to use this unit in its entirety you will ﬁnd the ideas
and content within to be a valuable teaching resource for meeting elementary life science concepts related to
the human body. This unit will be divided into two sections: Human-Centric Design Thinking and
Understanding Disabilities of the Human Body and How We Might Help Them. The unit, as written, should
take about nine to ten 45 minute lessons to complete (time depends on the complexity of the project to be
prototyped and tested).
As a unit that follows the Yale-New Haven Teachers Institute model, much of what I have written is based on
the thirteen two-hour seminar sessions spent with a Yale professor and a small group of about a dozen New
Haven teachers, as well as additional outside reading and research. This year, I had the privilege of working
with Dr. Anjelica Gonzalez, Professor of Biomedical Engineering at Yale University. Our seminar, titled “Human
Centered Design of Biotechnology,” explored practices in design thinking through the lens of biotechnology.
The discussions, activities, and learning during those seminar sessions are the inspiration for this unit.
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Human-Centered Design

What is Human-Centered Design?
“Coming up with an idea is easy. Coming up with the right one takes work. With design thinking, throwing out
what you think you know and starting from scratch opens up all kinds of possibilities.” 2
“Embracing human-centered design means believing that all problems, even the seemingly intractable ones
like poverty, gender equality, and clean water, are solvable. Moreover, it means believing that the people who
face those problems every day are the ones who hold the key to their answer. Human-centered design oﬀers
problem solvers of any stripe a chance to design with communities, to deeply understand the people they’re
looking to serve, to dream up scores of ideas, and to create innovative new solutions rooted in people’s actual
needs.” 3
During our ﬁrst seminar, Dr. Gonzalez introduced us to the Human Centered Design Thinking model. The
model is segmented into ﬁve distinct stages, but the progression between those stages is not necessarily
linear. The ﬁve stages are Empathize, Deﬁne, Ideate, Prototype and Test. Each stage serves an important
purpose, and, as part of the process, are designed to work together. A lot of back and forth between each
phase is expected, as new ideas are added and knowledge and insight are gained, evaluated, and processed
until the desired solution or a variety of solutions to the task at hand has been reached. Each stage should be
considered as an important part that contributes to the whole of the process, but not necessarily as sequential
steps.

Empathize

Empathy is the ability to understand and appreciate what another person, or group of people, is experiencing
from their point of view and is a crucial part of thinking in a human-centric manner. “You never really know a
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man until you understand things from his point of view, until you climb into his skin and walk around in it.” 4 It
takes empathy to understand the needs of those you are trying to help. In business, this could be a phase of
researching and understanding the needs of your customers, or the needs of your employees and using this
understanding to develop corporate policies. You may have heard about companies that have gone to great
eﬀort to retain and keep happy employees. Google is a famous example, and was recognized in a 2018
Forbes Technology Council article as “the tech company with the best corporate culture.” Flexible schedules,
a fun work environment (you can even bring your dog to work), shared company values, a focus on
innovation, and a growth mindset are a few reasons for Google’s success. Employees who feel valued and
included in decision making tend to be loyal and satisﬁed.
In our seminar, we discussed the diﬃculties experienced in the transfer and usage of medical equipment in
developing countries that could be aggravated by partial and incomplete understanding of the cultural, social,
economic, and institutional factors of the region. Consider the following example, taken from a 2018 National
Academy of Medicine article about sustainability challenges in medical device donations: “In eastern Uganda,
a regional hospital receives a much-needed donation: an x-ray machine that appears to be in good working
condition upon arrival. The hospital staﬀ quickly puts the machine to use, only to have it fail during a
procedure. With no trained biomedical technicians at the hospital, the machine sits unused for months.
Eventually, an available technician is ﬁnally located in Kampala. He travels to the hospital and examines the
machine, identifying the replacement part that is likely needed, but he cannot verify the part without the
machine’s accompanying manual. The hospital ﬁnds the new part to be costlier than anticipated and must be
special ordered because it is not available in the country. When balancing the costs against the other
demands on its limited budget, the hospital administration regretfully decides it cannot aﬀord to spend time
and money on securing the new part. Despite the need for its services, the x-ray machine remains out of use.”
5 This is a frequent occurrence with donated medical equipment in many developing countries, but is not just
limited to the cost of a replacement part. In fact, relatively simple material failures, like a power cord that
does not match the countries electrical system or the instructions presented in a foreign language, are the
cause of most discarded and disused medical devices. According to a World Health Organization Guidelines
for Health Care Equipment Donations, “in the Sub-Saharan Africa region a large proportion (up to 70 per cent)
of equipment lies idle due to mismanagement of the technology acquisition process, lack of user-training and
lack of eﬀective technical support.” 6 While companies that donated medical equipment may have had good
intentions, the lack of empathy and incomplete understanding of the situation in these countries has led to
huge stockpiles of unused, and possibly broken or outdated equipment that sits in medical equipment
graveyards.
As applied to this unit, this is the stage where students will develop an appreciation for the challenges a
person encounters when faced with a disability. For example, when researching what it is like to be blind,
students will attempt to engage in regular activities while blindfolded. They will discover for themselves what
it feels like to have to walk down a hallway, write their name on a piece of paper, or perform another routine
task, all without sight. They might read stories, watch videos, or even interview people with a vision disability.
The philosophy here is to drop preconceived notions and develop a comprehensive understanding of the
experiences and feelings of the people that are involved in a situation. Not only do we want to understand
their needs, we also want to understand why they will or will not embrace certain solutions.
A useful tool to help develop empathy is through a technique called Empathy Mapping. “An empathy map
consists of four quadrants, each reﬂecting the four key traits that the users demonstrated/possessed during
the observation stage. The four quadrants refer to what the users: Said, Did, Thought, and Felt.
Determining what the users said and did are relatively easy; however, determining what they thought and felt
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is based on careful observation of how they behaved and responded to certain activities, suggestions,
conversations etc. (including subtle cues such as body language displayed and the tone of voice used).” 7

The above image is an example template for an empathy map that can be used with students.
Define

The goal of the “deﬁne” stage of Design Thinking is to clearly articulate the problem you are trying to solve.
Without clearly deﬁning the problem, you run the risk of developing ineﬀective approaches to possible
solutions. The goal is to frame the problem correctly in a manner that will generate a variety of questions and
ways of thinking about the problem. In the deﬁne stage, all the information that was gathered in the empathy
stage is analyzed and distilled to a core problem statement. That core problem statement should be succinct,
actionable, free from imposed limitations (so as not to hinder divergent thinking), and phrased as a question.
Framing the deﬁned problem statement as a question using the stem “How might we…” or “What can we do
to…” encourages creative ideas about the solution. Asking the right question, in just the right way, will serve
as a guide and beacon to a variety of creative responses. It is important that the problem statement be not
too broad due to lack of focus, yet not too narrow as to impose limitations to ideas. For example, an unreﬁned
and broad problem statement such as “How might we improve public education?” is too wide a scope to make
a meaningful impact. A narrow question, such as “How might we help Jon learn to read The Cat in the Hat?”
might be great if you are Jon trying to learn to read that book, but not much help to other students, or even
Jon’s reading ability beyond the one text. The deﬁne stage might be messy and require several revisions, but
the result should be a “just right” statement that produces a variety of responses. A statement such as “How
might we help 3rd grade students with dyslexia become better readers?” is more speciﬁc by helping us focus
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on who (3rd graders with dyslexia) and the desired and measurable result (become a better reader). Once
established, the problem statement will serve as a guide to the rest of the process. There is a bit of ﬂexibility
here as well, since further work throughout the Design Thinking process can possibly lead to further revisions
of the problem statement if it helps to refocus the task at hand.
“A well-developed problem statement helps to focus on the speciﬁc needs that you have uncovered. It also
creates a sense of possibility and optimism that allows team members to generate ideas in the Ideation stage,
which is the third and following stage in the Design Thinking process. A good problem statement should have
the following traits:
Human-centered. This requires you to frame your problem statement per speciﬁc users, their needs,
and the insights that your team has gained in the Empathize phase. The problem statement should be
about the people the team is trying to help, rather than focusing on technology, monetary returns, or
product speciﬁcations.
Broad enough for creative freedom. This means that the problem statement should not focus too
narrowly on a speciﬁc method regarding the implementation of the solution. The problem statement
should also not list technical requirements, as this would unnecessarily restrict the team and prevent
them from exploring areas that might bring unexpected value and insight to the project.
Narrow enough to make it manageable. On the other hand, a problem statement such as, “Improve
the human condition,” is too broad and will likely cause team members to easily feel daunted. Problem
statements should have suﬃcient constraints to make the project manageable.
As well as the three traits mentioned above, it also helps to begin the problem statement with a verb, such as
“Create”, “Deﬁne”, and “Adapt”, to make the problem become more action-oriented. 8
Ideate

In the ideation stage, the goal is to make sense of the data that has so far been collected and identify
opportunities for design. The ﬁrst step is to generate a lot of ideas related to the problem statement. This
can be through a brainstorming process (more on this later), or another method that encourages generating a
quantity of ideas. Some ideas will lead to further expansion or may be bundled with other ideas, and some
may be discarded. This is a time for asking the right questions, developing innovating solutions, and exploring
those solutions through feedback from a variety of sources. Feedback will be exchanged, and rough
prototypes to communicate and try ideas may even be constructed.
There are many ways to facilitate the ideation stage in a classroom, but the following are some I found to be
the most eﬀective in a 4th grade classroom.
Brainstorm: An eﬀective brainstorming session, where ideas are generated quickly with the focus on quantity,
can be a powerful process if facilitated correctly. Putting a group of students down with a blank piece of paper
and asking them to write ideas is generally not eﬀective. Neither is having everyone shout out ideas all at
once. Environment and culture have an impact on the creative process, and the Design Thinking approach is
to establish a culture that encourages creativity. The environment should not be sterile, and participants
should be able to freely hear and converse with one another. A time limit should be set, and the topic of focus
should already be a clearly deﬁned problem statement. One person should be designated to write or draw
ideas on a whiteboard or poster paper. Another person should act as facilitator who will ask prompting
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questions should a group hit a lull in idea generation.
“At its most basic level, a brainstorm session involves sprouting related points from a central idea.
Brainstorming is one of the primary methods employed during the Ideation stage of a typical Design Thinking
process. Brainstorming is a great way to generate many ideas by leveraging the collective thinking of the
group, by engaging with each other, listening, and building on other ideas. This method involves focusing on
one problem or challenge at a time, while team members build on each other’s responses and ideas with the
aim of generating as many potential solutions as possible. These can then be reﬁned and narrowed down to
the best solution(s). Participants must then select the best, the most practical, or the most innovative ideas
from the options they’ve come up with.” 9
According to the Institute of Design at Stanford d.school, the following guidelines are best practices for
conducting a brainstorm session:
1.
2.
3.
4.
5.
6.
7.
8.

Set a time limit.
Start with a problem statement or goal and remain focused on that goal.
Defer judgement or criticism, including non-verbal.
Encourage a variety of ideas.
Build on each other’s ideas.
Aim for quantity.
Be visual.
One conversation at a time.

There are several methods for reﬁning the brainstorming session to select the best idea or ideas. One such
method is Post-It Voting, or Dot Voting. In Post-It voting, all members are given several votes (three to four
should do) to choose their favorite ideas. Members can vote by using stickers or a marker to make a dot on
the post-it note corresponding to the ideas they like. This process allows every member to have an equal say
in choosing from the shortlisted ideas.
Another method is known as the Four Categories method. This method involves dividing ideas ranging from
the most rational choice to the 'long shot' choice. The four categories are: the rational choice, the most likely
to delight, the darling, and the long shot. Of course, these categories can be renamed to something more
student friendly. Members then decide upon one or two ideas for each of these categories. This method
ensures that a variety of ideas and innovative solutions are considered.
In the Ideation stage, the aim is to generate a large quantity of ideas. These ideas, in turn, may inspire newer,
better ideas that can then be ﬁltered and narrowed down into the best, most practical, choices.
Prototype

The purpose of the prototype stage is to create a working visual representation of the proposed solution. This
gives the user something to interact with that is a scaled down version of what might be the ﬁnal product.
Testing and prototyping go together; since the outcome of manipulating and using the prototype is to elicit
additional feedback. In business, this is the stage where it is most economical to fail early on, before a lot of
time and money has been invested in a product or solution that is not optimal. “When designers want to
determine and understand exactly how users will interact with a product, the most obvious method is to test
how the users interact with the product. It would be foolhardy and pointless to produce a ﬁnished product for
the users to test. Instead, designers can provide simple, scaled down versions of their products, which can
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then be used to observe, record, judge, and measure user performance levels based on speciﬁc elements, or
the users’ general behavior, interactions, and reactions to the overall design. These earlier versions are known
as prototypes; they are not necessarily in the medium of the ﬁnished product as this may not be cost-eﬀective
in terms of time or money.” (IDF) Depending on the situation, more advanced prototypes closer to the ﬁnal
model can also be used, although these would be more expensive and time consuming to create.
“Why should students create a prototype?
1. To ideate and problem-solve. Build to think.
2. To communicate. If a picture is worth a thousand words, a prototype is worth a thousand pictures.
3. To start a conversation. Your interactions with users are often richer when centered around a
conversation piece. A prototype is an opportunity to have another, directed conversation with a user.
4. To fail quickly and cheaply. Committing as few resources as possible to each idea means less time and
money invested up front.
5. To test possibilities. Staying low-res allows you to pursue many diﬀerent ideas without committing to a
direction too early on.
6. To manage the solution-building process. Identifying a variable also encourages you to break a large
problem down into smaller, testable chunks.” 10
How to prototype:
1. Start building. Even if you aren’t sure what you’re doing, the act of picking up some materials (post-its,
tape, and found objects are a good way to start!) will be enough to get you going.
2. Don’t spend too long on one prototype. Let go before you ﬁnd yourself getting too emotionally attached
to any one prototype.
3. ID a variable. Identify what’s being tested with each prototype. A prototype should answer a particular
question when tested. That said, don’t be blind to the other tangential understanding you can gain as
someone responds to a prototype.
4. Build with the user in mind. What do you hope to test with the user? What sorts of behavior do you
expect? Answering these questions will help focus your prototyping and help you receive meaningful
feedback in the testing phase.” 11
Test

Once a prototype has been created, it is time to decide how to test that prototype with the end user. The
purpose here is to still build empathy towards the user’s needs by soliciting additional feedback based on the
user’s experience with the prototype. Ideally you can test within a real context of the user’s life. For a
physical object, ask the user to take it with them and use it within their normal routines. This testing phase
will help inform the next iteration of prototypes, even if it means starting over with a diﬀerent idea. It also
provides an opportunity to gain useful insight by observing how the user interacts with the prototype.
How to test:
1. “Show don’t tell. Put your prototype in the user’s hands – or your user within an experience. And don’t
explain everything (yet). Let your tester interpret the prototype. Watch how they use (and misuse!)
what you have given them, and how they handle and interact with it; then listen to what they say about
it, and the questions they have.
2. Create Experiences. Create your prototypes and test them in a way that feels like an experience that
Curriculum Unit 19.03.01

7 of 13

your user is reacting to, rather than an explanation that your user is evaluating.
3. Ask users to compare. Bringing multiple prototypes to the ﬁeld to test gives users a basis for
comparison, and comparisons often reveal latent needs.” 12
The design thinking model is an incredibly powerful and useful process for students to use whenever they are
faced with designing solutions to help others. Like any process or skill, it will take practice to become good at
it. Failures along the way are to be expected and accepted as a necessary part of growth. Students will need
many opportunities to apply the design thinking model in order, and one such way I intend to imbed this
process with 4th graders is when we study the human body. Students will learn about muscles and bones, the
eye, the ear, the brain, and nervous system per the Connecticut State Standards. In this unit, students will
use what they have learned to design an assistive device to help somebody suﬀering with an ailment or
disability.

Part 2: Understanding Disabilities of the Human Body and How We Might
Help Them

Under the Next Generation Science Standards, there are several fourth-grade life science topics related to the
human body. These include muscle and skeletal systems, eyes and vision, ears and hearing, and the brain
and nerves. Once students have learned about these body systems as part of their regular fourth grade
science education, this unit adds another layer that evolves into a focus on how we might help somebody who
has a disability in one or more of these areas. Students will extend their learning of the human body as they
apply the Design Thinking process to produce a piece of assistive technology.
Elementary-aged students have had some formal education of biology and it may be helpful to review what
Connecticut students should know based on the life science standards for each grade level. In preschool
through kindergarten, students learn to describe patterns of what plants and animals need to survive as well
as identify common body parts. First graders make observations about heredity; such as young plants and
animals look similar to, but not exactly alike their parents. Second graders learn the value of proper nutrition
as well as study plants and animals from a variety of habitats. In third grade, students learn that organisms
have unique and diverse life cycles that share a commonality of birth, growth, reproduction, and death.
Fourth grade students learn more about internal and external plant and animal structures that support
survival, growth, behavior, and reproduction. They also learn that animals, including humans, receive
diﬀerent types of information through their senses that are then processed by the brain in diﬀerent ways.
Informally, most students of this age range understand human biology based on common life experiences.
They know that germs can make you sick. They know bones can break and cuts and bruises hurt, but they
also heal. They know some people have disabilities that aﬀect mobility, hearing, and sight. They may also be
aware of Autism and other disorders that aﬀect behavior. With this background knowledge in mind, this unit
will build on what students should already know by the time they reach fourth grade. As students learn about
speciﬁc parts of the body and how they work (muscles and bones, eyes, ears, brain, and nerves), they will also
learn about some common disabilities related to that body part or system.
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Muscles & Bones
Broken bones are a clear and easily approachable topic for students to understand and relate to. Some
students might even have direct experience with broken bones. In this section, a scenario with a student
trying to go about everyday classroom tasks with a broken arm or leg is ideal. Simple tasks like walking down
the hall with a broken leg or trying to write on a sheet of paper with a broken arm can be a challenge.
Another ailment to consider is arthritis. Arthritis is the swelling and/or tenderness of the joints. Stiﬀness and
joint pain are two major symptoms of arthritis. Students who have studied this ailment can design something
to make a task easier for a person suﬀering from arthritis in their hands. Examples include a writing utensil
that can be held and used with minimal pain, or a pill bottle that retains child safety features but is easier to
open.
The Eye
Partial or complete blindness, the lack of sight, is of course a major problem related to the eye. Students can
try to build empathy for the blind by trying to perform a task, like walking down the school hallway, while
blindfolded. They can then design a device or method for walking down the hall for those who are blind.
Another ailment related to the eye is color blindness. People who are color blind have diﬃculty distinguishing
diﬀerent colors, such as red-green (most common) or blue/yellow. This can make some classroom tasks
diﬃcult, especially when the identiﬁcation of color is an important factor.
The Ear
Not being able to hear can have a serious impact on communication with other people. In this scenario,
student will role-play what it is like to not be able to use their sense of hearing. They will then create an
assistive device to help somebody who is deaf in the classroom.

Teaching Strategies

Since this unit is about the Design Thinking process, the secondary component connecting it to the human
body is completely optional. However, I do believe it is a great starting part for introducing students to
thinking about problems and solutions with understanding, creativity, and empathy. While students will learn
the most by being an active participant in the process, I cannot see them doing this successfully without some
direct teaching and modeling ﬁrst. I will employ the following strategies to teach my students the Design
Thinking model.
Direct teaching: Direct, implicit instruction of each step of the process will be presented to students. Students
should be aware that it is the process that they are learning just as much as any content. Students should be
able to recognize the ﬁve stages of the design thinking process and use the proper name and vocabulary
related to each stage. Direct instruction will serve as the introduction to the process.
Anchor charts: Anchor charts, or posters, that detail the components of each stage of the design thinking
process will be created and posted as a teaching aid. Students and teachers will be able to refer to them at
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anytime while learning and applying the design thinking model.
Role-playing: To help build empathy, students will role play what it is like to “walk in another person’s shoes”
by using props to simulate blindness, deafness, and/or a broken bone. Care must be taken that students
remain safe as well as respectful.
Modeling: Students will need to see the design thinking stages in action, modeled with appropriate actions and
behaviors. I like to use a “ﬁshbowl” technique of modeling, where myself and a few students will sit centered
around the rest of the class. While we model the appropriate group interactions, the students outside the
circle will make observations and take notes about what they notice to be discussed in a follow-up
conversation.
Prototyping: I will have a variety of craft materials available for the construction of simple prototypes.
Materials include diﬀerent types of paper, post-it notes, index cards, pipe cleaners, paper clips, binder clips,
push pins, aluminum foil, diﬀerent types of string, rubber bands, craft sticks, straws, toothpicks, Styrofoam,
biodegradable packing peanuts (they stick to each other when moistened), glue, tape, scissors, etc.…
Additional materials can of course be added as it relates to the projects being created and whatever supplies
are on hand.

Lessons & Activities

Lesson 1 (45 minutes): Introduce the Design Thinking model to the class using a PowerPoint or Google Slides.
Model each stage of the process and introduce anchor charts (posters) for each stage. Discuss the value of
Design Thinking and why it is important to build empathy and understanding of the task at hand.
After modeling, students will then begin research on a topic of their choice related to either blindness, color
blindness, deafness, or a broken arm or leg. I have several books, iPad apps, and videos related to these
conditions. Divide the class so you have at least three or four students for each scenario.
Lesson 2 (45 minutes): Model the entire design thinking process using a scenario created by the teacher. An
example scenario can be something based on a story or classroom situation, but should be something they all
have a common experience with. For my example, I am choosing to use myself as the subject. My problem? I
woke up late and did not eat breakfast. Now I am at school and I am hungry. After explaining this sample
scenario to the students, we will focus on building empathy. Students will be given an empathy map graphic
organizer (like the one above) and one will also be displayed on the board. Students will use the organizer as
a guide to ask me questions related to my situation of being hungry because I missed breakfast. From there,
students will work with me to deﬁne a problem statement. In this situation, several possible problem
statements can be generated, but they should all follow the frame of a “How might we…” sentence. “How
might we help Mr. Ward wake up earlier in the morning so he has time for breakfast?” Or “How might we help
Mr. Ward get a meal today?” are both good starting points.
Students will then continue to build an understanding of the disability they selected yesterday. Using props to
help students respectfully experience these conditions will help students build empathy. Hand out a scenario
for role-play and design thinking that is based on each condition. For example, “Robert broke his right arm
after falling oﬀ his bike. The doctor put his arm in a cast, but Robert has had diﬃculty trying to write using a
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paper and pencil. As he tries to write, the paper keeps sliding around on his desk. It is also diﬃcult to grip the
pencil. Robert is right handed, so breaking his right arm has made the everyday task of writing very diﬃcult
for him. Yesterday, when trying to carry his lunch tray, his milk slid oﬀ the tray and he could not catch it in
time. It spilled all over the ﬂoor and he was embarrassed.”
Lesson 3 (45 minutes): Model brainstorming with the class using the problem statement from the previous
lesson. Review the brainstorming anchor chart with the class. To model brainstorming, select three or four
students to sit with you in the center, with the remainder of the class watching silently and making
observations. Introduce special roles, such as a time keeper, facilitator, and note taker. The teacher should
serve as facilitator and introduce the problem statement to the group after reminding everyone in the group
of the brainstorming rules. The time keeper insures the group stays on task. Time for this demonstration
should be ten minutes. The note taker should have access to a whiteboard or large chart paper to write down
ideas. Start with the problem statement in the center of the board or page, and draw or write all connecting
ideas and sub-ideas as all members contribute their thoughts. When the group seems to run out of ideas, the
facilitator should decide if they have enough to work with or ask some prompting questions to illicit more
suggestions. Some prompting questions could be, “What if we had unlimited money to make this happen?” or
“Does anyone have any crazy sounding ideas (that are still on topic)?” After watching the brainstorming
demonstration, lead a discussion about what students noticed. What worked well? What did not work so well?
Students will then apply brainstorming to their scenario. The teacher should insure there is a time keeper,
note taker, and facilitator in each group. Student focus should be on generating as many ideas as possible in
the time given (ten to ﬁfteen minutes).
Lesson 4 (45 minutes): Using the class model of a hungry Mr. Ward and all the brainstorming ideas collected
previously, model the use of Post-It Voting and the Four Categories Method to ﬁlter and select the best ideas.
Students will apply a selection method for their brainstorming data. When ready, students may also begin to
construct a simple prototype of their idea.
Lesson 5 (45 minutes): I have a maker space in my class that consists of an assortment of crafting materials
and tools. My students are already familiar with how to use these craft materials. In this lesson, I will model
how to create several diﬀerent prototypes for our class example. Once the prototypes are created, students
will test them and prepare a way to present them to their subject (I will take on the role of their subject so I
can provide feedback). After receiving feedback, students will revise or improve their designs, or start over
with a diﬀerent idea.
Lessons 6 and 7 (45 minutes each): Students will use this time to work on their prototypes and create
something closer to a ﬁnal design. During these times, I will conference with each group to discuss their
progress and ideas.
Lesson 8 (45 minutes): Students prepare a 5 to 10-minute presentation of their proposed solution. They can
use a variety of presentation methods, including PowerPoint, poster boards, demonstrations, etc.
Lesson 9 (45 minutes): Each group will present their work and receive feedback from the class.
Once students have learned to apply the Design Thinking model, keep using it! Many classroom topics can be
taught using this method. You can expect to see organized collaboration, lots of creative ideas, and a great
deal of problem-solving going on in your classroom as a result.
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Appendix 1

Implementing District/NGSS Standards
Students who demonstrate understanding can:
3-5-ETS1-1 Deﬁne a simple design problem reﬂecting a need or a want that includes speciﬁed criteria for
success and constraints on materials, time, or cost.
3-5-ETS1-2 Generate and compare multiple possible solutions to a problem based on how well each is likely to
meet the criteria and constraints of the problem.
3-5-ETS1-3 Plan and carry out fair tests in which variables are controlled and failure points are considered to
identify aspects of a model or prototype that can be improved.
4-LS1-1 Construct an argument that plants and animals have internal and external structures that function to
support survival, growth, behavior, and reproduction.
4-LS1-2 Use a model to describe that animals receive diﬀerent types of information through their senses,
process the information in their brain, and respond to the information in diﬀerent ways.
At the upper elementary grades, engineering design engages students in more formalized problem solving.
Students deﬁne a problem using criteria for success and constraints or limits of possible solutions. Students
research and consider multiple possible solutions to a given problem. Generating and testing solutions also
becomes more rigorous as the students learn to optimize solutions by revising them several times to obtain
the best possible design.
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