Beyond the Picture:
Teaching Resources for
Picturing Women Inventors
Poster Exhibition
Picturing Women Inventors is organized by the Smithsonian
Institution Traveling Exhibition Service, in collaboration with the
Lemelson Center for the Study of Invention and Innovation and the
United States Patent and Trademark Office, and is sponsored by Lyda
Hill Philanthropies IF/THEN Initiative and Ericsson.

About this Poster Exhibition
The Picturing Women Inventors poster series starts
and ends with big ideas and questions. Each set of
inventors answers the question asked at the top of
the poster. Using an inquiry- based approach, we
invite you to first explore the stories of women
inventors who are often overlooked or forgotten
altogether. While doing so, connect the inventors’
experiences to your own lives. Next, develop your
own research question and undertake an
investigation of the past to uncover the story of a
woman inventor. Throughout this process, continue
to think outwardly about the ways your classroom
experiences could and should impact your
community and the world around you.

Who Gets to Be an Inventor?
When you hear the word “inventor” who comes to mind? We often imagine white men wearing lab
coats working in laboratories, or wild-haired tinkerers in their garages. Many think of famous figures
like Thomas Edison or Steve Jobs. In reality, inventors have always come from every segment of
society.
The stories of women inventors especially have often been overlooked, undervalued, and sometimes
lost. The Picturing Women Inventors poster exhibition and this accompanying Educators’ Guide
engage students by revealing these hidden inventors’ stories and, in the process, help redefine who
gets to be an inventor.
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The Lemelson Center for the Study of Invention and Innovation believes that everyone is inventive and
should be inspired to contribute to innovation. Based at the Smithsonian’s National Museum of
American History, the Lemelson Center supports this mission through historical research, educational
initiatives, exhibitions, and public programming. Through Picturing Women Inventors, the Lemelson
Center explores the traits and identities of inventors and the ways in which their inventions affect
society, in the past as well as the present.

Representation Matters
Students frequently find the study of history and government “alienating and irrelevant,” or they see a
disconnect between what they learn in school “and the reality of their lives.”1 Further, students’
performance suffers when their coursework omits depictions of people who look like them. Conversely,
students perform significantly better when they see themselves reflected in what they are learning.
For example, a 2010 study of 9th and 10th grade students found that girls scored higher on a chemistry
quiz when their textbook was filled with images of female scientists. 2
When young people see themselves in the stories of our shared past and feel a sense of belonging and
identity in school, they not only develop a deeper appreciation of the subject but also are more likely to
be engaged in their communities more broadly.3 Many of the inventors featured in these posters did
just that: they answered a need they saw in their own communities, or the communities of others. They
observed and responded to problems, using not only their content knowledge but also skills like
curiosity and perseverance to lead change.
This activity prompts students to reflect on their own inventive identities. As a cross-disciplinary process
skill, like inquiry and other frameworks for exploration, problem-solving, and knowledge-building, being
inventive can spark learners to bring together often disparate areas of study. Core inventive traits,
including curiosity, empathy, passion, creativity, resourcefulness, risk-taking, tolerance for ambiguity,
and resilience, cut across and connect a range of subjects and topics. Often, though, representations of
inventions and inventors draw from classic STEM domains. By analyzing these women’s stories through
the lens of inventiveness, this poster series and educators guide offers learners the chance to activate
their individual interests and see themselves in the stories of inventors.
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Inventive Traits
Look for the green Practicing Inventiveness callouts throughout this guide, for ways to connect to the skills
that inventors practice and use. Like 21st century skills, these inventive habits of mind are not inherent
characteristics of inventors, but rather skills that must be cultivated, cutting across disciplines and expertise.

CURISOITY

EMPATHY

PASSION

CREATIVITY

•

Notices problems,
opportunities, and
challenges

•

Seeks out ways to
understand others needs
and wishes

•

Cares deeply about the
problem

•

•

•

Pays attention to small
scale practicalities and/or
large-scale systems

•

Welcomes feedback and
input from multiple points
of view

Personally vested in the
process and the outcome

Generates lots of new
ideas—both practical and
out-of-the-box

•

Brings together disparate
ideas and unexpected
combinations

RESOURCEFULNESS

CALCULATED RISK-TAKING

•

•

•

Solves problems using the
resources at hand
Uses arts and materials in
new and novel ways

•

TOLERANT OF AMBIGUITY AND RESILIENCE
Explores new possibilities , COMPLEXITY
• Embraces failure as a
including wild or unproven •
solutions.

Sees productive tension in
not knowing the answers

Feels comfortable and safe •
taking risks

Embraces multi-layered
facets of a problem while
working toward a solution

learning experience
•

Remains open to feedback

Adapted from The Lemelson Foundation Framework for Invention Education (2020).4

“

All sorts of things can happen when you’re open to new ideas and playing
around with things.

”

- Stephanie Kwolek
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Learning Objectives
This activity guide contains aligned standards and objectives, learning strategies,
supplementary primary and secondary materials, and inquiry-based learning methods that help
students see themselves reflected in the stories of inventors past and present through discussion and a
research project.
This two-part project helps students:

Students will:

Understand methods of historical
investigation and develop a knowledge of
methodologies used in biographical research
of both historical and contemporary women
inventors

Use the posters to frame a discussion
around women inventors: who they were,
how their lives, work, and motivations
were similar and different, and how traits
and skills they applied to inventing are
reflected in our daily lives.

Question why women are not equally
represented in the historical record of
invention

Complete a research project through
generation of a research question,
investigation into primary and secondary
sources, and production of a paper or
presentation.

Explore the definition of inventiveness and
see their own inventive traits reflected in
other inventors
Apply the Lemelson Center key messages:

C ollege, C areer, and C ivic L ife (C 3)
Frame wo rk fo r Social Studies

•

Everyone is inventive

The activities in this guide model the C3 Framework’s
inquiry arc:

•

Invention is a process

Dimension 1: Developing questions and planning inquiries

•

Invention and innovation have been–
and continue to be–an important part of
our American history

Dimension 2: Applying disciplinary concepts and tools
Dimension 3: Evaluating sources and using evidence
Dimension 4: Communicating conclusions and taking
informed action
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ACTIVITY 1: EXPLORE the Posters
As a group, spend some time studying and discussing the posters. Each poster provides examples of
inventors and inventions that answer the question posed at the top of the poster. They have been chosen
to illustrate diversity both in inventors’ identities and in the problems they solve.
Rather than focusing on individual inventors, use the broad range of inventors and inventions to draw out
similarities and differences. The discussion questions can be used separately or together, as a standalone
unit or to connect to other topics in student curriculum. Some of these discussion questions could prompt
investigation into the inventors’ lives and inventions—this is an opportune place to introduce or reinforce
the concepts of primary and secondary sources. The themes that may recur during discussions are the
diversity of inventions and inventors, how the traditional views of women in much of society and history
have influenced women’s lives and the ways their stories are told, and how inventive skills such as risktaking and perseverance cut across history and the field of invention.

LOOK closely at the posters
Spend one minute letting your eyes wander the posters, from top to bottom. Then, take seven to eight
minutes to explore the stories of these women inventors. As a group or alone, record what you see and any
questions you might have about the inventors.

DISCUSS what you see
Now that you’ve taken some time to look closely at the posters, share what you observed. Use these
questions to start or facilitate a discussion.
•
•

What surprised you?
Did any stories change how you think of inventions? Why?

•

What questions do you have about these inventors?
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COMPARE experiences
After you record your general observations, you’re ready
to begin an analytical discussion. Compare the stories of
the inventors.
•
•

•
•
•

•

What immediate connections come to mind?
How are the ideas and information presented connected to what you already knew?
What motivated these women to invent?
How did each inventor’s background, identity, and the
time she lived in influence her career as an inventor?
What connections do you see between an inventor’s
interests and hobbies, their invention, and their careers?
How do images of women inventors at work change
throughout history? Why do you think that is?

PRACTICING INVENTIVENESS:
Did you find evidence of inventive
traits in any of these stories?
What traits do you imagine they
would have used, even if we can
never know for sure?

CONTEXTUALIZE stories
PRACTICING INVENTIVENESS:
What inventive traits do you think
were tied more to one gender or
another in the past? Today?
What barriers do you imagine these
women inventors faced in using
these inventive skills?

•

•

•

How do these inventors draw on pre-existing
inventions for inspiration, or adapt ideas to a new
purpose?
What else was going on in history, and specifically
women’s history, during these inventors’ lifetimes?
How did that influence their careers and inventions?
How do you know that information?
How do these stories fit into or defy society’s
stereotypical ideas of inventions (like the light bulb
and the smartphone)?
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CONNECT to you
•

What have you invented? What problems have you
solved that remind you of the problems solved by
these inventors?

•

When you think about inventing something in the future, what would you draw inspiration from? Would
you solve a problem in your own life, for your community, or for other people? Are you interested in inventing something for a hobby or an interest you
have? What are you passionate about?

•

•

What are some character traits that you think help
inventors as they explore, think in new ways, take
risks, and face failure? Which of those traits do you
share?
Do you think someone’s identity influences what they
invent? Why or why not? Parts of someone’s identity
might be demographics like gender, age, race or ethnicity; or their interests or personality traits.

PRACTICING INVENTIVENESS:
What inventive traits did you find
that you share with the inventors
presented here?
Did you think of them as inventive
before this?

Do you see ways to identify as an
inventor through the traits you use
to solve problems?

HOW DO INVENTORS PROTECT THEIR INVENTIONS?
When someone invents something, they often need to think about how to protect the
invention while they bring it to market. Issued by the United States Patent and Trademark
Office, a patent gives the holder the right to exclude others from making, using, offering for
sale, selling, or importing into the United States the invention claimed in the patent, while
trademarks protect a slogan, brand name, or logo used to identify the product.
Stephanie Kwolek received patents for a new polyamide polymer that formed fibers stronger
than steel, which she assigned to her employer, DuPont. However, the chemical name for the
polymer was too complicated for marketing it, so DuPoint named it Kevlar. While most people
are not familiar with chemistry behind the fiber or its chemical name, Kevlar is immediately
recognizable.
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ACTIVITY 2: Research a Woman Inventor
Becoming Historians
The work of historians is to use clues from the past to
convey facts, interpret motivations, and draw conclusions.
This work is complicated when those clues are harder to
find for certain groups of people. The work of women
inventors, for example, may not have been patented, (a
strong source of information for historians), or patented
under someone else’s name. They may not have been able
to write a record of their invention or didn’t realize it would
be important to do so. All this raises questions that may be
impossible to answer: Were there fewer women inventors
in the past because they were discouraged from the
occupation? Or does that only appear to be the case
because of our lack of records?

In completing research about a woman inventor, students
will go beyond just learning about an invention and the
personal or societal motivation behind it. They will practice
generating their own research question and conduct
historical research to find the answer, and may even
generate new questions. They will work independently to
parse out sources of information, discover the strengths
and challenges of primary and secondary sources, and
consider how underrepresented groups are left out of the
written record and how that influences research today. In
generating a research question to focus their project, they
will apply inventive skills in determining their interests,
thinking creatively, and taking risks.
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DOING HISTORY
Invite your students to read two articles
about the challenges historians face
while conducting research.

•

Patenting women inventors:
https://invention.si.edu/whoinvents-and-who-gets-credit

•

The pitfalls of primary sources:
https://invention.si.edu/devildetails-researching-inventor-sbiography

After they’ve read the articles, have
them take a few minutes to consider
the following questions:

•

Where do historians get
information about inventions and
inventors’ lives?

•

How might this have changed for
inventors currently inventing?

•

What problems do historians face
when researching little known
stories?

Generate a Research Question
After you look closely at the posters, it’s time for you to become a historian and do your own research
into the stories of women inventors. To start, you will need to pose a research question about women
inventors from the past and connect it to the present day. Then you will examine historical evidence
to find an answer to your question.
In small groups, you will have five minutes to brainstorm questions you have about the topic women
inventors. While you brainstorm, you should:
 Ask as many questions as you can.
 Write down every question, just as it is asked.
 Convert statements into questions
 Keep going! No discussion, just questions.
After 5 minutes, you should have a long list of things you are curious about. After you review your list,
it’s time to organize your questions. You should have several different kinds of questions. The way the
question is asked can influence the information you get when you find an answer.
•

Closed-ended questions: These are questions that can be answered quickly,
often with a yes or no.

•

Open-ended questions: Open ended questions cannot be answered with a yes
or a no. They require more of an explanation to answer.

Identify the open-ended and closed-ended questions. Take some time to change questions from
closed to open and vice versa. Open-ended questions can help us focus on the topic we are
researching, so making closed questions more open ended can help us expand our thinking. Analyzing
closed-ended questions may reveal patterns or help us answer a broader question.5
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Now, take a look at your expanded list of questions. All of these questions can help inform our
research, but not all of them will lead to a larger research project. When formulating a research
question, it is important to consider the scope of the question.
•

Basic short-answer questions: Short-answer questions often start with who,
what, when, and where and can typically be answered quickly and clearly.
Though they are usually not considered research questions, they provide background information for our larger questions.

•

Research questions: Research questions deal with big ideas, changes over
time, different points of view, or ethical issues. Often, they include “how” and
“why.” You want your research question to be a BIG gnawing question about
women and invention, one that that gets under our skin and sparks curiosity.
You will use your research to examine that big question from multiple angles
and perspectives, revealing different ways to understand your topic.

Take a look at your list and consider which open-ended question you want to use to research women
and invention. Your research questions should be specific enough to find evidence but general
enough to elicit more than a single response. Now, identify a few supporting questions from your list
to help you answer your research question. These questions will help guide your research. 6

EXAMPLE RESEARCH QUESTIONS
What was the significance of _______________________?
What is the impact of _____________ on _____________?
How was _________________________ (problem) solved?
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Researching Inventors and Inventions
How are you going to use your questions? Once you develop your research question and supporting
questions, you will need to find, record, and analyze primary and secondary source materials to
document the story of a specific women inventor and find the answer. The final product of this
research may be a paper, a presentation, or another form.

Evaluating Sources

PRIMARY SOURCE
A first-hand, original account, record, or
evidence about a person, place, object, or
an event. Oral histories, objects,
photographs, and documents such as
newspapers, ledgers, census records,
diaries, journals, and inventories, are
primary sources.

Primary sources are the pieces of evidence that
historians use to learn about people, events, and
everyday life in the past. Just like detectives, historians
look at clues, sift through evidence, and reach
conclusions. Students can use primary sources, too. By
focusing on the evidence itself—documents, objects,
photographs, and oral histories—students can get a
glimpse into the past beyond what a textbook can
provide.

Whether in a museum or in the classroom, primary
SECONDARY SOURCE
sources are crucial to the study of history. They provide
An account, record, or evidence derived
tangible links to the past that help students build
from an original or primary source.
personal connections to history. But primary sources
Textbooks are secondary sources.
have limits too. Primary sources must be studied in
conjunction with other evidence, because they often
reveal just one piece of the puzzle. It is important to
verify the information found in one primary source with other available sources. For example, if you
are reading pages from an inventor’s notebook, it is important to also look for photographs,
newspaper articles, oral histories, as well as secondary sources before drawing any conclusions.
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Documenting Invention
Because inventors need to prove originality and clearly share their ideas with others, we often have
lots of ways to document an inventor’s process. Good news for historians and researchers!
PUBLISHED MATERIALS

UNPUBLISHED MATERIALS

Articles in magazines, journals, or
newspapers published at the time

Inventor’s Notes

Advertisements

Inventor’s personal diaries, journals

Patents

Correspondence of inventor or company

Government documents

Court records

Television interviews

Oral history interviews

Ephemera (collectable paper memorabilia)

Photographs and drawings

Need Help Getting Started?
Engaging students with Primary Sources: This reference guide is designed to highlight the benefits of
using primary source materials in any classroom and to provide you, the teacher, with practical
suggestions and examples of how to do this. It also includes a bibliography and links to other sites on
the Internet that feature primary source materials.
US Patent and Trademark Office (USPTO): Search for patents online at the US Patent and Trademark
Office, which includes helpful advice on patent search techniques, or search Google Patents. The
USPTO also offers additional resources for educators and students.
Smithsonian Learning Lab: Smithsonian Learning Lab is an interactive online educational tool for
teachers, students, and independent learners alike. Search Smithsonian collections to create unique
collections of your own for the classroom or informal learning environments.
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The National Museum of American History Archives Center: The Archives Center, one of the largest
repositories of invention-related materials in the United States, holds more than 1,400 collections
containing paper-based textual records, photographs, motion picture films, videotapes, sound
recordings, and digital documents. Use the Collections Search Center and SOVA (Smithsonian Online
Virtual Archives) online to access thousands of primary resource collections maintained by archival
units across the Smithsonian.
The National Archives: Thousands of online primary source documents from the National Archives
bring the past to life as classroom teaching tools.

The Library of Congress: The Library of Congress shares artifacts and one-of-a-kind documents on a
wide range of topics, from history to science to literature. Interactive tools let students zoom in, draw
to highlight details, and conduct open-ended primary source analysis. Full teaching resources are
available as well.

Reflection Questions
After students compile the results of their research, plan to take time to debrief on the entire
process—generating their research question, gathering and evaluating sources, and drawing
conclusions from the historical record.
•

•
•

How did you choose which inventor you
•
wanted to research? Was it because you were
interested more in a person or in a specific
invention?
What about their life, career, or invention(s)
•
was what you expected? What was different?
Did any sources surprise you? Was information
easier or harder to access than you thought it
might be?

14

What sources did you find? If you researched
an inventor from the past, did you use different
sources from those who researched inventors
who are working now?
In what ways do you feel like you are similar to
the inventor you researched? In what ways are
you different?

Now It’s Your Turn to Be The Inventor!
The Smithsonian Institution's Lemelson Center for the Study of Invention and Innovation at the
National Museum of American History: Explore stories of inventors past and present to develop new
perspectives on invention and innovation.
Visit a Spark!Lab Near You: Spark!Lab is a hands-on invention workspace where children and their
families can learn about and engage in the history of invention and create, innovate, collaborate, and
problem-solve using the invention process. Visit the Draper Spark!Lab at the National Museum of
American History or experience this unique approach to hands-on learning at one of the Spark!Lab
National Network sites at cultural and educational organizations across the country.
Do Try This at Home: Practice your inventive creativity at home with engaging hands-on activities for
young inventors.

Digital Spark!Lab Activities: Experience Spark!Lab online through digital renderings of the materials
used in the Draper Spark!Lab in the National Museum of American History. In these virtual invention
challenges you can combine, and resize pieces to make your vision a digital reality—or create your own
pieces to make your invention unique!
The IF/THEN Initiative: Rooted in a firm belief that there is no better time to highlight positive and
successful female role models, IF/THEN is designed to activate a culture shift among young girls to open
their eyes to STEM careers.
US Patent and Trademark Office: Explore the USPTO’s resources on not only inventing but the patenting
process as well.
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Standards Alignment
Common Core Writing Standards: Research to Build and Present Knowledge
Grades 6-8

Grades 9-10

CCSS.ELA-LITERACY.WHST.68.7
Conduct short research
projects to answer a question
(including a self-generated
question), drawing on several
sources and generating
additional related, focused
questions that allow for
multiple avenues of
exploration.
CCSS.ELA-LITERACY.WHST.910.7
Conduct short as well as more
sustained research projects to
answer a question (including
a self-generated question) or
solve a problem; narrow or
broaden the inquiry when
appropriate; synthesize
multiple sources on the
subject, demonstrating
understanding of the subject
under investigation.

CCSS.ELA-LITERACY.WHST.6-8.8
Gather relevant information from
multiple print and digital sources,
using search terms effectively;
assess the credibility and
accuracy of each source; and
quote or paraphrase the data
and conclusions of others while
avoiding plagiarism and following
a standard format for citation.

CCSS.ELALITERACY.WHST.6-8.9
Draw evidence from
informational texts to
support analysis,
reflection, and research.

CCSS.ELA-LITERACY.WHST.9-10.8
Gather relevant information from
multiple authoritative print and
digital sources, using advanced
searches effectively; assess the
usefulness of each source in
answering the research question;
integrate information into the
text selectively to maintain the
flow of ideas, avoiding plagiarism
and following a standard format
for citation.

CCSS.ELALITERACY.WHST.9-10.9
Draw evidence from
informational texts to
support analysis,
reflection, and research.

Historical Thinking Standards
STANDARD 3:
Historical Analysis and Interpretation

STANDARD 4:
Historical Research Capabilities

A. Consider multiple perspectives.
B. Draw comparisons across eras and regions in order to define enduring issues.
C. Hold interpretations of history as tentative.
A. Formulate historical questions
B. Obtain historical data
C. Interrogate historical data
D. Identify the gaps in the available records and marshal contextual
knowledge and perspectives of the time and place
E. Support interpretations with historical evidence
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National Council for the Social Studies – College, Career and Civic Life Standards (C3)
D2.His.3.6-8. Use questions generated about individuals and groups to analyze why they, and the developments they
shaped, are seen as historically significant.
D2.His.3.9-12. Use questions generated about individuals and groups to assess how the significance of their actions
changes over time and is shaped by the historical context.
D2.His.4.6-8. Analyze multiple factors that influenced the perspectives of people during different historical eras.

D2.His.4.9-12. Analyze complex and interacting factors that influence the perspectives of people
during different historical eras.
D2.His.5.6-8. Explain how and why perspectives of people have changed over time

D2.His.5.9-12. Analyze how historical contexts shaped and continue to shape people’s perspectives.

D2.His.6.6-8. Analyze how people’s perspectives influenced what information is available in the historical sources
they created.
D2.His.6.9-12. Analyze the ways in which the perspectives of those writing history shaped the history that they
produced.
D2.His.8.9-12. Analyze how current interpretations of the past are limited by the extent to which available historical
sources represent perspectives of people at the time
D2.His.10.3-5. Compare information provided by different historical sources about the past.

D2.His.10.6-8. Detect possible limitations in the historical record based on evidence collected from different kinds of
historical sources.
D2.His.10.9-12. Detect possible limitations in various kinds of historical evidence and differing secondary
interpretations.
D2.His.16.9-12. Integrate evidence from multiple relevant historical sources and interpretations into a reasoned
argument about the past.

D3.1.9-12 Gather relevant information from multiple sources representing a wide range of views while using the
origin, authority, structure, context, and corroborative value of the sources to guide the selection.
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