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Lesson Plan 
ECHO Women in Science and Engineering Project 

George Mason University 
 

 
ECHO logo retrieved from http://echo.gmu.edu/wise/  

 

 
 

 
 

 
• Photocopies of survey response packets (included in the Supplemental Materials)  
• Discussion Questions (included in the Supplemental Materials) 
• Internet access  

 

 
Students will learn about the experiences of contemporary women astronomers and physicists through 
a comparative study of responses to the Women in Science and Engineering survey.  
 

 
George Mason University’s Women in Science and Engineering (WiSE) project “documents the career 
experiences of [contemporary] women in science and engineering,”1 as part of a larger project ECHO: 
Exploring and Collecting History Online – science, technology and industry2. WiSE consists of an 
anonymous online survey, completed between late 2002 and early 2003, by women in science, 
engineering, and related teaching careers.  For the purposes of this activity, only those respondents who 
could be positively identified as physicists or astronomers are included in this packet. Students will 
identify trends and anomalies in the careers of the respondents.    

                                                           
1 For more information about the Women in Science and Engineering project, see http://echo.gmu.edu/wise/.  
2 For more information about the ECHO project, see http://echo.gmu.edu/  

Grade Level(s): 9 - 12     Subject(s): Contemporary 

 
In-Class Time: 45-90 minutes    Prep Time: 15 minutes 

Materials 

Objective 

Introduction 

http://echo.gmu.edu/wise/
http://echo.gmu.edu/wise/
http://echo.gmu.edu/
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Engage: 5-10 minutes 
Social scientists use several methods for gathering data on populations in order to draw conclusions. 
One of the main ways they gather information is by creating a questionnaire for a sample population 
to fill out. That is what the project “She is an Astronomer” did. Before looking at the questionnaire, 
students will come up with their own questions to help them think about the scientific process. 
What is the teacher doing? 
This can be done in two ways.  
 
Option 1: Explain that questionnaires are used to 
sample answers from a population of interest. 
These questions must address the overall 
question being asked by the researchers, with the 
hope of shedding some light on the general 
situation of the individuals in the population. 
Stress the ‘general’ part of that, and explain that 
the distilled information is like an average of a 
bunch of numbers – the numbers may vary 
widely, just as experiences may vary widely, but 
there is quite possibly an experience common to 
many that serves as the average. Have students 
raise hands to give questions they think would be 
pertinent to asking a female astronomer about 
her experience as a woman in astronomy. 
Possibly have them break into groups after ~10 
questions have been given.  

What are the students doing? 
This can be done in two ways. 
 
Option 1: Students are raising their hands and 
giving possible questions to be posed to female 
astronomers. They should be thinking of 
questions that they think will shed light on the 
general situation of female astronomers (what 
their personal lives are like,  do they know a lot of 
other female astronomers, what jobs have they 
had, what education do they have, advice for 
young women interested in science, etc.) 

 
 

Option 2: Have them break into their groups first, 
and explain that questionnaires are used to 
sample answers from a population of interest. 
These questions must address the overall 
question being asked by the researchers, with the 
hope of shedding some light on the general 
situation of the individuals in the population. 
Have the groups work for a few  minutes to come 
up with their own lists of questions, then have 
each group share one or two of their questions to 
create a class-wide list. 

Option 2: Students are working in groups to come 
up with a list of questions to be posed to female 
astronomers. After a few minutes, each group 
shares one or two of their questions to be added 
to a class-wide list.  

 
Explore: 20-30 minutes 

Now students will see how their questions match up against what real social scientists asked real 
female astronomers and physicists. Have the students look at the questionnaire given to the women, 
found at http://chnm.gmu.edu/tools/surveys/360/. Assign each individual/group a woman whose 
survey responses can be found in the packet.  

Instructions 

http://chnm.gmu.edu/tools/surveys/360/
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What is the teacher doing? 
Give the corresponding section of the packet for 
each woman to the students. Have them read 
about their woman and answer the discussion 
questions (included in the Supplemental 
Materials) either in groups or individually. 

What are the students doing? 
The students are using the packet either as a 
group or individually to read about their 
astronomer. They are then reading her responses 
to the questionnaire and answering the 
discussion questions. 

 
Explain: 10-20 minutes 

Once every individual/group has finished reading and answering the discussion questions, have each 
individual/group briefly share their findings. Once that is done, have them try to see which 
experiences were most common among the women, and have them think about why these 
experiences are common. Also have them find questions that had radically different answers between 
the astronomers. Have them think about why they were so different, if there were any extenuating 
circumstances or variations in location and culture, for example. 
What is the teacher doing? 
Guide the students in a class-wide discussion on 
the commonalities and differences between 
answers to the questionnaire from the 
astronomers. Have them think about the 
individual situation of each astronomer and 
guage whether some things differ because of the 
external situation of the particular person or 
because of personal preferences. 

What are the students doing? 
The students are having a class discussion about 
the variations, commonalities and differences 
between the experiences of the astronomers 
they read about. They should be attempting to 
think about the reasons behind these variations 
more than just comparing and contrasting them.  

 
Elaborate: As time allows (10-30 minutes) 

The ‘Elaborate’ step can be included in the ‘Explain’ step.  
Depending on the amount of time available, students can elaborate more with some of these options: 
 

- Create charts and/or graphs detailing the similar and dissimilar experiences of women 
astronomers.  

- Write up hypotheses about the reasons behind these variations.  
- Come up with new questions to ask the same women to help elaborate on their previous 

answers and shed some light on the probability of the hypotheses that the students came up 
with.  

- Look up the statistics where available for the number of women in the respective institutions 
for either just their own astronomer or for all of the women discussed in class and compare to 
the statements from the various women. 

What is the teacher doing? 
Allow the students computer access to make 
charts and/or graphs of the information gathered 
during the general discussion, as well as write up 
their hypotheses and any questions they come up 
with to test them. 

What are the students doing? 
Students are utilizing the computers to create 
charts and/or graphs of the information gathered 
during the general discussion, as well as write up 
their hypotheses and any questions they come up 
with to test them.  
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Evaluate:  
Simply listening to the discussion the students are having and reading their answers to the discussion 
questions can satisfy the evaluation of their knowledge. If any of the ‘Elaborate’ activities are done, 
then the turned in work can serve as an evaluation method as well.  

 

 
• Packet of answers from physicists and astronomers (included in Supplemental Materials)  
• To see the entire list of responses from all respondents, see 

http://chnm.gmu.edu/tools/surveys/responses/360/.  
• To find more information on the project, visit http://echo.gmu.edu/wise/.  

 

 
Discussion Questions can be found as a Handout in the Supplemental Materials to this lesson plan. The 
answers can be found in the Survey Responses, also found in the Supplemental Materials.  

 
1. Did the respondent’s early home life and school experiences encourage or discourage her from 

studying science?  
2. Does the survey respondent have role models or networks of peers? 
3. Did the survey respondent engage in work outside of the laboratory? 
4. Did the survey respondent marry or have children?  Does she offer any insight into her choices? 
5. As a woman, did the survey respondent face discrimination in her career? 
6. What kinds of advice does the survey respondent give to young women interested in pursuing 

careers in science?  
7. To what extend do the survey results confirm or contradict the latest statistics on women’s 

employment in physics and astronomy? For help, view https://www.aip.org/statistics/women.  
 

N/A

 
Possible extensions and alterations to this lesson plan are included within the “evaluation” portion of 
this lesson plan. 
 
Related AIP Teacher’s Guides on Women and Minorities in the Physical Sciences: 

• She is an Astronomer 
 
 
 
 
 
 
 

Required/Recommended Reading and Resources 
 

Discussion Questions 
 
 
 

Further Reading and Additional Resources 
 

 
 
 
Extensions 

 

 
 
 

http://chnm.gmu.edu/tools/surveys/responses/360/
http://echo.gmu.edu/wise/
https://www.aip.org/statistics/women
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For more information on Common Core Standards, visit http://www.corestandards.org/. 
 

Speaking & Listening 
CCSS.ELA-LITERACY.SL.9-10.1  Initiate and participate effectively in a range of collaborative 

discussions (one-on-one, in groups, and teacher-led) with diverse 
partners on grades 9-10 topics, texts, and issues, building on others' 
ideas and expressing their own clearly and persuasively.  

CCSS.ELA-LITERACY.SL.9-10.4  Present information, findings, and supporting evidence clearly, 
concisely, and logically such that listeners can follow the line of 
reasoning and the organization, development, substance, and style 
are appropriate to purpose, audience, and task.  

CCSS.ELA-LITERACY.SL.11-12.1  Initiate and participate effectively in a range of collaborative 
discussions (one-on-one, in groups, and teacher-led) with diverse 
partners on grades 11-12 topics, texts, and issues, building on others' 
ideas and expressing their own clearly and persuasively.  

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

History/Social Studies 
CCSS.ELA-LITERACY.RH.9-10.1 Cite specific textual evidence to support analysis of primary and 

secondary sources, attending to such features as the date and origin 
of the information.  

CCSS.ELA-LITERACY.RH.9-10.6 Compare the point of view of two or more authors for how they treat 
the same or similar topics, including which details they include and 
emphasize in their respective accounts.  

CCSS.ELA-LITERACY.RH.9-10.7 Integrate quantitative or technical analysis (e.g., charts, research 
data) with qualitative analysis in print or digital text.  

CCSS.ELA-LITERACY.RH.9-10.8 Assess the extent to which the reasoning and evidence in a text 
support the author's claims.  

CCSS.ELA-LITERACY.RH.9-10.9  Compare and contrast treatments of the same topic in several 
primary and secondary sources.  

CCSS.ELA-LITERACY.RH.11-12.1 Cite specific textual evidence to support analysis of primary and 
secondary sources, connecting insights gained from specific details to 
an understanding of the text as a whole.  

CCSS.ELA-LITERACY.RH.11-12.2 Determine the central ideas or information of a primary or secondary 
source; provide an accurate summary that makes clear the 
relationships among the key details and ideas.  

Common Core Standards 

 

 
 
 

http://www.corestandards.org/
http://www.corestandards.org/ELA-Literacy/SL/9-10/1/
http://www.corestandards.org/ELA-Literacy/SL/9-10/4/
http://www.corestandards.org/ELA-Literacy/SL/11-12/1/
http://www.corestandards.org/ELA-Literacy/SL/11-12/4/
http://www.corestandards.org/ELA-Literacy/RH/9-10/1/
http://www.corestandards.org/ELA-Literacy/RH/9-10/6/
http://www.corestandards.org/ELA-Literacy/RH/9-10/7/
http://www.corestandards.org/ELA-Literacy/RH/9-10/8/
http://www.corestandards.org/ELA-Literacy/RH/9-10/9/
http://www.corestandards.org/ELA-Literacy/RH/11-12/1/
http://www.corestandards.org/ELA-Literacy/RH/11-12/2/
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CCSS.ELA-LITERACY.RH.11-12.3  Evaluate various explanations for actions or events and determine 
which explanation best accords with textual evidence, acknowledging 
where the text leaves matters uncertain.  

CCSS.ELA-LITERACY.RH.11-12.8 Evaluate an author's premises, claims, and evidence by corroborating 
or challenging them with other information.  

CCSS.ELA-LITERACY.RH.11-12.9 Integrate information from diverse sources, both primary and 
secondary, into a coherent understanding of an idea or event, noting 
discrepancies among sources.  

 

 
For more information on the Next Generation Science Standards, visit http://www.nextgenscience.org/.  
N/A 
 

Next Generation Science Standards 

 

 
 
 

http://www.corestandards.org/ELA-Literacy/RH/11-12/3/
http://www.corestandards.org/ELA-Literacy/RH/11-12/8/
http://www.corestandards.org/ELA-Literacy/RH/11-12/9/
http://www.nextgenscience.org/

