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Biology, also called life science, is an extensive topic that 

covers every living thing on this planet, from the tiniest 

cell to plants to human beings. The activities in this 

book are designed to engage girls in life science topics 

directly linked to their everyday lives.

These activities are based on the Emmy-Award winning 

national PBS Kids television series, SciGirls, featuring 

groups of middle-school girls modeling authentic girl-

friendly approaches to inquiry-based STEM (science, 

technology, engineering, and math) investigations.

These activities: follow the inquiry process (found on 

page 2); incorporate the SciGirls Seven strategies for 

engaging girls in STEM (outlined on page 3); connect to 

SciGirls videos and mentors from the show; and align to 

national standards.

All the activities can be done alone, but we encourage 

you to enhance your girls’ experience with the SciGirls 

videos. The SciGirls on screen can serve as role models 

and mentors for your girls. Your girls can also take these 

activities to the next level by logging on to the SciGirls 

website, at pbskidsgo.org/scigirls, to create profiles and 

share their investigations with the online community.

Help your girls gain confidence in their abilities by 

encouraging them to think critically. Remember, 

you don’t need to be the expert. But do support and 

encourage them in an atmosphere where it is okay to 

make mistakes. 

Enjoy learning with your girls about the world around 

them!
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Question The SciGirls Challenge lays out 

the initial question for investigation, but girls 

might come up with new questions as they 

work their way through the process. Steer them 

away from questions that have simple yes/no 

answers toward ones they can answer through 

their own investigations. 

Plan Research ideas by consulting experts, 

reviewing books, browsing the Internet, 

and then brainstorming with others. Each 

group should choose one idea and plan an 

investigation that tests one variable at a time, 

includes multiple trials, and has a clear way to 

measure results.

Predict This important step is sometimes 

forgotten. Ask girls what they think will happen 

before diving in. It’s OK to disagree. Different 

predictions make the experiment more 

interesting and discussing predictions can 

improve critical thinking skills.

Test Let the experimentation begin! Be 

sure to encourage girls to write down every 

observation and result in their science journals. 

Analyze After each test, analyze the data. A 

failed test can still lead to important results—

and new ideas. Encourage girls to make 

calculations, organize their data in a table or 

chart, and discuss. This evaluation sometimes 

raises new questions and starts the entire 

process over again.

Share Encourage girls to be creative when 

making charts, graphs, or models to share their 

results. Have them use these visual aids to tell 

an effective story. Allow time for feedback and 

discussion, which could open new doors for 

future investigations.

SciGirls Want to Know
Scientific Inquiry Process

Question

Plan

Predict

Analyze

Test

Share

Here is the SciGirls’ scientific inquiry process, the same steps all scientists use when 

tackling a new problem. Encourage your girls to follow these steps as they approach each 

SciGirls Challenge.

Throughout this guide, the projector points 

you to videos on the companion DVD.

 Or you can watch online at 

scigirlsconnect.org

2
&      PPG Industries 
         Foundation

Supported by:



The SciGirls approach is rooted in research on how to engage girls in STEM. A quarter of 

a century of studies have converged on a set of common strategies that work, and these 

have become SciGirls’ foundation—aka the SciGirls Seven. All the activities in this 

booklet were created with the SciGirls Seven in mind and incorporate as many strategies 

as possible. We even mark the use of select strategies within each activity. (Look for 

superscript numbers and refer back to this page.) For additional information, please see 

our introductory booklet, SciGirls Seven: How to Engage Girls in STEM, which includes tips for 

implementing these strategies. You can download it for free at scigirlsconnect.org. 
    
      
 Girls benefit from collaboration, especially when they can participate 
and communicate fairly.  

          
 Girls are motivated by projects they find personally relevant and meaningful. 

   
 Girls enjoy hands-on, open-ended projects and investigations. 

 
 Girls are motivated when they can approach projects in their own way, 
applying their creativity, unique talents, and preferred learning styles. 

 
 Girls’ confidence and performance improves in response to specific, 
positive feedback on things they can control—such as effort, strategies, and 
behaviors.  

 
 Girls gain confidence and trust in their own reasoning when 
encouraged to think critically. 

 Girls benefit from relationships with role models and mentors. 

1.

2.

3.

4.

5.

6.

7.

3 For more activities, go to scigirlsconnect.org!

The SciGirls Seven
Strategies for Engaging Girls 

in STEM



DoeS multItaSkInG wIth meDIa 
DIStraCt you From homework?
To multitask or not to multitask, that is the 

question. Scientists are divided over whether 

multitasking is good or bad. One theory says 

that people can only multitask if they are really 

good at both tasks, while another claims that 

we don’t actually multitask—instead, our brain 

switches between tasks. Most scientists agree, 

however, that your performance on any task is 

worse when multitasking than when doing it on 

its own.

You’ll Need: 
          For each small group

 � worksheets (See Smart Start.) � pencils and paper
 � stopwatch or clock
 � multimedia (e.g., cell phones,                 computer, tV)
 � Internet access

1 hour

Smart Start: Compile several short 

worksheets in math, reading, science, etc., 

including the answers. There are many websites 

that have free printable worksheets if you do not 

have any on hand (for example, schoolexpress.

com/fwsindex.php or tlsbooks.com). If you have 

girls of differing ages, make sure to provide 

worksheets for each grade level. 

Here’s how: 
1.  Introduce multitasking. Take a survey to 

see whether your girls think they are good at 

multitasking. Ask girls how often they multitask 

while doing homework. 2 Explain that questions 

exist about whether people can really multitask 

and if it is beneficial to multitask. Then, deliver the 

SciGirls Challenge: Does multitasking with media 

while working on homework affect your ability to 

successfully complete the homework? 

2. Brainstorm. Break into small groups1 and ask 

girls to brainstorm media tasks that they engage 

in while doing homework.3 At least one girl in 

each group will be tested on the worksheets, so 

you may want to group girls who are comfortable 

having their work “graded” with girls who aren’t. 

To gather ideas on possible media tasks, watch 

the SciGirls Explore DVD. (Select Multitasking 

Mania: Research.)

3. Plan. Ask your girls how they think 

homework completion changes with media 

multitasking. Design your own experiment to test 

multitasking ability. 3 4 Here are some things to 

consider: 

Types of media tasks 

Number of tests to complete

Homework subject (girls should complete  

a new worksheet with each test)

How many people will participate

Activity 1

4

(sample size)
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How to measure success (for example, how 

many problems are correct, how long it takes 

to complete the worksheet).

Watch girls test multitasking on the SciGirls 

Explore DVD. (Select Multitasking Mania: 

Test.)

PoInter: This is a great activity to point out 

the purpose of controls. A control experiment 

serves as the standard by which to compare the 

multitasking results. In this experiment, the control 

is completing a worksheet in silence, with no 

media distractions. 

4. encourage predictions. Predict which media 

tasks will be easy or hard to perform while doing 

homework, or rank media tasks from least to most 

distracting. Then, start testing!

5. Communicate results. Have each group create 

a presentation of their data. How did results 

compare to predictions? Do results differ with 

worksheet subject? Discuss whether girls think 

it’s helpful for them to multitask with media and 

homework.6

6. Continuing exploring. How does multitasking 

ability change with age or gender? Create a 

survey to collect information and then design 

another experiment to find out!

Watch Christena and the SciGirls discuss how 

to set up their experiment on the SciGirls 

Explore DVD. (Select Multitasking Mania: 

Mentor Moment.) 7

Mentor 
Moment
Dr. Christena Cleveland is 

a social psychologist with 

a passion for overcoming 

cultural differences 

among people. A professor 

at St. Catherine University in Minnesota, 

she studies group behavior, such as how 

different cultural groups perceive “healthy” 

and “unhealthy” behaviors. She has published 

numerous articles on groups and has traveled 

all over the world to conduct research and 

speak at conferences.  Christena uses her work 

to help leaders understand and overcome the 

cultural divisions in their organizations.

5 Visit pbskidsgo.org/scigirls for videos and projects!



exPlore what haPPenS when you 
try to ComPlete two SImPle taSkS 
at the Same tIme.
The human brain is an amazing organ, constantly 

analyzing and interpreting the world around us. 

Often, when we are presented with two stimuli 

at the same time, interference occurs and our 

brains become confused. The “Stroop Effect” was 

named after psychologist J. Ridley Stroop, who 

discovered that when we experience multiple 

stimuli our reaction times can change.

You’ll Need:
          For each small group

 � pencil and paper
 � markers of different colors � 1 stopwatch

45 min.

Here’s how: 
1. Introduction. Our brain can get confused when 

it tries to process two different stimuli at the 

same time.2 Scientists study the brain to see what 

happens when it gets these “mixed messages.” The 

Stroop Test is one way to do this.

2. Research.  Start with the original Stroop Test 

to explore how it works. The test is available for 

download at scigirlsconnect.org/page/color-code. 

3. Try it! There are two rounds to this activity. 

Have your girls work in pairs1, with one girl 

using the stopwatch to time the other while she 

completes both rounds. Then ask the girls to 

switch roles and repeat.

4. Round 1: Look at the list of words on Image 1 

and identify the colors of the words out loud, one 

at a time.

5. Round 2: Repeat with Image 2.

6. Compare times. Which list was easier to read? 

Why?

7. Brainstorm.  Explain that when you are looking 
at the list of words in Round 2, your brain is 
getting mixed messages. Deliver the SciGirls 
Challenge: Explore how reaction time differs 
when testing different types of “mixed messages.” 
Ask each pair of girls to make a list of different 
stimuli to test (e.g., color and shape, color and 
words, color and animal, number and animal). 3 4 

8. Test. Have each pair create new test sheets 

using the stimuli they chose. Remind them to 

time how long each task takes and record.

9. Analyze and share findings. As a group, 

discuss these questions: Did you get different 

reaction times when testing different stimuli? 

Which stimuli were more difficult than others? 

What implications do these findings have for 

everyday life? 6

10. Continue exploring. Try out the activity with 
friends and family. Do you get different results 
based on age? 

Stroop Effect
Activity 2

Color Code

6

Activity used with the permission of Dr. Eric H. Chudler, 

Neuroscience for Kids, University of Washington.
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Put on a naturalISt’S hat anD 
exPlore the worlD arounD you. 
Naturalists study animals and plants in the 

wild and have sharp observational skills. They 

can spend hours in the field observing and 

recording data to understand how plants and 

animals live. This activity challenges girls to 

take a close look at local habitats, determine if 

area animals have enough resources, and make 

a difference in their communities.

You’ll Need:
          For each pair 

 � paper and pencil 
 � clipboards
 � aerial maps of your survey site with street   names (use Google maps or Google earth.) � optional: camera, field guides (many     can be found at a local library or online.   Free guides may also be available from   your state’s department of natural    resources or extension services.)

2 hours

Smart Start: Decide on an area in your 

community to survey. Make sure this area has a 

significant portion of plants, trees, grass, flowers, 

etc. You will be surveying the resources in three 

habitats within the area and using the data to 

make some conclusions about the amount of 

resources in the whole area. You can also survey 

planned gardens, such as your local community 

garden, arboretum, conservatory, butterfly garden, 

or farm. 

The area can be any place that is accessible and 

safe. Avoid areas that are next to busy highways, 

cliffs, or hazards such as electric fences. 

Here’s how: 
1. Introduce animal habitats. Begin a 

discussion about what types of resources animals 

need to survive (food, water, shelter) and where 

they could find them. (See table on right for 

examples.) 

Activity 3

Plants Count

Safety
First

Food

water

Shelter

plants (flowers, nuts, leaves, 
seeds, roots, shoots)
other animals (insects, 
arachnids, small rodents, 
worms)

rain
streams or lakes 
leaves

trees (hollows, branches)
smaller plants
underground (dirt)
dead logs

7 For more activities, go to scigirlsconnect.org!

resources animals need



You’ll Need: 2. Identify animals. What are the animals in 

your neighborhood?2 Decide on a few to study. 

(Include birds, mammals, and insects.) Why do 

we care if the animals in our neighborhood have 

enough resources? [They help us by aerating 

the soil (earthworms), keeping the small rodent 

population down (hawks, birds of prey), making 

life more interesting, etc.] 

3. Plan. Divide girls into small groups1 and 

introduce the SciGirls Challenge: Design 

a survey to figure out if there are enough 

resources for the animals you chose in your 

selected area.3

4. Define the boundaries. Using a satellite 

map (Google Maps or Google Earth) of your 

neighborhood, determine how large an area 

you will survey. (Limit the size of the area to four 

acres or less so you aren’t overwhelmed with 

information.)

5. Identify the human-made features. On the 

map, ask your girls to locate features in your 

survey area that are completely human-made 

and would provide very little resources for the 

animals (swimming pools, parking lots, large 

buildings).

6. Identify habitats. Find places in your survey 

area that could make good habitats. (Make sure 

there is food, water, and shelter!) 6

7. Predict. Are there enough resources for the 
animals in your area? Why or why not?

8. Survey.  Have each group share some 
locations they identified on the map (areas 
with human-made features and/or good animal 
habitats) and as a large group choose three for 
everyone to survey together. Each girl should 
record her observations on paper or, if you 
made them, in her naturalist journal. (See how 
at sierraclub.org/education/nature_journal.asp.) 
Decide what information to collect. (It’s also 
helpful to bring along a map of the area to mark 
interesting features.)

water sources Are there spots where 

water could collect for animals to drink? 

Remember that small animals can drink out 

of flowers or leaves.

Shelter Are there places where different 

animals can find shelter? Animals need 

shelter from the rain, cold and heat and 

protection from predators. 

number of plants Come up with a creative 

way to count the plants in the locations you 

have chosen. What types of plants are you 

counting? Are you going to count each one? 

Diversity of plants Determine the variety 

of plants in the different locations. Create 

a rating system for the amount of diversity 

(e.g., a scale of 1 to 3, where 1 is no diversity,  

2 is somewhat diverse, and 3 is very diverse). 

To see how the SciGirls surveyed their 

neighborhood, watch the SciGirls Explore 

DVD. (Select Bee Haven: Data Collection 

and Analysis.)

Plants Count
continued

8
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PoInter: If the girls see animals, have them 
describe, draw, or take a photo of them and note 
where they saw them (on a flower, flying around, 
drinking water, etc.). Remind your girls not to pick 
up any creatures, plants, or leaves. They should 
also stay off private property unless you have 
permission. And they should try not to run, not 
only for safety’s sake, but so they don’t scare off 
creatures. 

9. analyze. After surveying, each group should 

find a way to share their information with the 

class using a chart, graph, or drawing. Be creative! 4

To see how the SciGirls displayed their 

data, watch the SciGirls Explore DVD. 

(Select Bee Haven: Share.)   

10. Share.  Have each group share its findings. 

Were the girls surprised by what they found? 

(Compare the results to the predictions.) Are 

there a lot of resources for animals in your 

selected area? What types of resources are 

missing? What could be done to increase the 

number of resources?6 

11. Continue exploring. If you found that 

your area needs more resources, do something 

about it! 2 Your girls can work with their 

neighbors to plant native species that provide 

animals with food, shelter, and/or water. The 

National Wildlife Federation has great tips on 

how to create a Schoolyard Habitat at nwf.org/

Get-Outside/Outdoor-Activities/Garden-for-

Wildlife/Schoolyard-Habitats.aspx.

Plants Count
continued

Mentor Moment
Dr. Omayra Ortega is a math 

professor at Arizona State 

University who helped the girls 

to survey the plants in their 

neighborhood. In her job, she 

uses mathematical models to 

understand biology. For instance, 

she studies how infectious diseases 
move through a population of people. In 
her free time, Omayra enjoys knitting, 
sewing, singing, and practicing capoeira 
(cap-oh-way-rah), a Brazilian martial 
art that combines self-defense, dancing, 
music, and acrobatics all in one.

9 Visit pbskidsgo.org/scigirls for videos and projects!



teSt leaF touGhneSS wIth your 
own Penetrometer.
Scientists often work closely with engineers to 

create tools for collecting data. A penetrometer 

measures the strength of different materials, such 

as soil or leaves. It can help determine whether 

the soil in an area is strong enough to support a 

road. Biologists measure leaf toughness to study 

the feeding preferences of insects and bugs. 

 

You’ll Need:
materials to test —a variety of leaves or man-made materials that range from weak (tissue paper, coffee filters, plastic wrap) mid-strength (paper, plastic bags, wax paper) to strong (paper plates, cardstock, manila folders, fabric scraps)        

         For each small group
 � 1 large paper cup
 �     items to add weight (e.g., pennies, beans, or metal washers; use all of the same type of weights)

 � 2 paper clips
 � 1 single hole punch

45 min.

Smart Start: Ask girls to collect a variety of 

natural materials such as leaves, flower petals, and 

grasses. Fresh natural materials will yield the most 

accurate results. If this is not possible, gather the 

man-made materials suggested above and cut 

them into pieces roughly five inches square. 

Make sure you don’t pick leaves from 

poisonous plants.

Here’s how: 
1. Introduce leaf toughness. Start a 

discussion about herbivores and what 

they eat. Pass around or show pictures of different 

parts of plants—seeds, leaves, stems, fruits, flowers 

(kidsgrowingstrong.org/PlantParts). Ask girls 

to brainstorm a list of factors that might affect 

whether an animal chooses to eat a leaf or not 

(taste, toughness, color). 6 Leaf toughness can be 

measured using a penetrometer, which records the 

amount of force it takes to push through materials. 

In this experiment, your girls will make their own 

penetrometer and test the toughness of a variety 

of materials.

To see how the SciGirls compared 

trees, watch the SciGirls Explore DVD. 

(Select Habitat Havoc: Test.)

Safety
First

Activity 4 

Breaking Point 

 �
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2. Build a penetrometer. To prepare the 

penetrometer, have the girls start by creating a 

bucket with the paper cup and one paper clip. 

This bucket will hold the weights. First, the girls 

will punch two holes on opposite sides of the 

paper cup, near the rim. Then, they unbend the 

paper clip to make a handle for the bucket. 

Finally, they’ll form an S-shape with the other 

paper clip and hook one end to the bucket 

handle. During the testing phase, the girls will 

put the top part of the S hook on the material 

and hang the bucket from it, adding weight until 

the material is punctured. 

3. Brainstorm. Deliver the SciGirls Challenge:  
Design an experiment to test the strength of 

different materials.3 Working in pairs,1 have your 

girls consider: 

experiment set up  Where will you place 

the S-hook on the material you are testing? 

What important factors should you consider 

when placing the S-hook?

measurement At what point will you 

stop adding weights and record your 

measurement? Who is holding the material 

to be tested? 

number of replications How many times 

do you need to repeat the experiment? What 

factors are important to consider when 

choosing materials? (If testing leaves, make 

sure the specimens are approximately the 

same age and came from the same area on 

the plant.)

4. Collect data. To test materials, rest the free 

end of the S-hook on the material. Then, link the 

other end through the handle of your paper cup 

“bucket.” Add weights to the cup one at a time 

until the S-hook punctures the material. Predict 

which materials will be the toughest before you 

test!

Breaking Point
continued

11 For more activities, go to scigirlsconnect.org!



Breaking Point
continued

Mentor Moment
Dr. Theresa Talley is an ecologist who wants to better understand the varied 

environments of coastal areas to help solve local conservation problems. 

Besides studying topics such as invasive species and climate change, 

she likes encouraging public participation in these important topics 

and mentoring students in research. When not working, Theresa loves 

to explore natural areas with her family and friends!

12

5. analyze and share. Create a data table and 

record the number of weights in the cup at the 

point the material is punctured. Average your 

results. Which material was the strongest? The 

weakest? How would the toughness of a leaf 

affect its use as a food source for insects and 

bugs? How would you improve this experiment 

to get more accurate results? 6

Watch Theresa show the SciGirls her 

newest research project on the SciGirls 

Explore DVD. (Select Habitat Havoc: 

Mentor Moment.) 7
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exPlore how to Stay FIt 
the Fun way.
Staying active is an important part of your overall 

health. The key is to find activities that both 

raise your heart rate and that you enjoy doing. 

It is best to find a balance of aerobic activities 

for a healthy heart, strength training for strong 

muscles and bones, and activities that improve 

your flexibility to reduce injury.

You’ll Need:
 � large room or outdoor space � supplies for activities (as needed)     

          For each pair
 � stopwatch
 � pencil and paper
 � water (for drinking)

1 hour

Smart Start: Prepare three stations, each 

with a different activity, with room for several 

pairs to try each activity at the same time. Visit 

scigirlsconnect.org/page/workinitout or check 

out these websites for activity ideas: fit.webmd.

com/kids/move/article/exercise-types and

girlshealth.gov/fitness/exercise/index.cfm.

PoInter: If some of your girls aren’t able to do 
strenuous activities, make sure to include some 
low impact options they can test.

Here’s how: 
1. Introduce the experiment.  Doctors 

recommend that girls ages 8-13 get 60 minutes of 

activity 5 days a week. Ask girls what their favorite 

types of physical activity are (running, biking 

soccer, cheerleading). 2 Then ask them to classify 

each activity as a strength, aerobic, or flexibility 

exercise. Do some activities fit more than one 

category? Introduce the SciGirls Challenge: Which 

activities are the hardest, but also most fun to do? 

 2. Brainstorm. Describe the three activities that 

the girls will be testing in this activity, chosen from 

one of the websites suggested in the Smart Start. 

Working in small groups1, have the girls design an 

experiment3 to determine which activity offers the 

highest level of difficulty and the most enjoyment. 

Some things to consider are:

Difficulty measurement. The girls can 

measure an activity’s level of difficulty by 

testing their ability to sing or talk. If they can 

sing while doing it without getting out of 

breath, the activity is easy. If they find it hard 

to have a normal conversation, the activity is 

very difficult. Create a scale (e.g., from 1 -10) to 

compare the different activities.

likeability measurement. Likeability can 

be measured on a 5-point scale with the 

girls agreeing on descriptors to maintain 

consistency.

length of time. The girls should perform all 

activities for the same length of time to be 

able to compare them accurately. (For these 

activities, 10 minutes is a good amount of 

time.)

Activity 5

Workin’ It Out

13 Visit pbskidsgo.org/scigirls for videos and projects!



You’ll Need:
To see how the SciGirls set up their 

experiment, watch the SciGirls Explore 

DVD. (Select Workin’ It Out: Brainstorm.)

PoInter: Use this activity as an opportunity to 
talk about bias. How can the girls make sure that 
their opinion of the activity is not being influenced 
by their peers?

3. Collect data. Ask the girls to make 

predictions before starting each activity.Test 

each one by rotating through the stations. 

Remind girls to take a few minutes before 

moving to the next station to record their 

difficulty and likeability measurements.

4. analyze and share. Once all the activities 

have been tested, have the girls organize their 

data into a graph that allows them to find 

a relationship between the likeability and 

difficulty of an activity4. Share results. Are there

any patterns? Were some activities really 

popular and really difficult? What 

characteristics of these activities are 

most similar to the physical activities you 

brainstormed at the beginning?6

Learn about Daheia’s career and personal 

life on the SciGirls Explore DVD. (Select 

Workin’ It Out: Mentor Moment).7

Workin’ It Out
continued

Mentor Moment
Dr. Daheia Barr-Anderson 

is a public health scientist 

at the University of South 

Carolina who focuses on 

physical activity, sedentary 

behaviors, and obesity 

prevention in children and 

teenagers. Daheia enjoys spending time with 

her two young daughters, reading, and getting a 

lot of exercise by running, doing yoga, cycling, 

kickboxing, and dancing!

Credits: Sarah Carter, Lisa Regalla, Joan Freese, Chris Randall, content |
Denise Fick, illustration |  Elsa Angvall, design | Richard Hudson, Executive 

Producer | Special thanks: Susan Buechler, Rachel Whaley, Rebecca Malkovich

14

Standards Correlation

The activities in this book align to national education standards including: Standards for 

Technological Literacy, Next Generation Science Standards and the Common Core Standards 

for Mathematics. To download the complete and most current alignments, please visit 

scigirlsconnect.org.

This material is based upon work supported by the National Science Foundation 

under Grant No. DRL-1114739. Any opinions, findings, and conclusions or 

recommendations expressed in this material are those of the author(s) and do 

not necessarily reflect the views of the National Science Foundation.
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Educatorsscigirlsconnect.org Find ed resources: videos,hands-on activities, and the best in gender equitable
 STEM teaching and learning!

Educators
scigirlsconnect.org

Find ed resources: videos,

hands-on activities, and 

the best in gender equitable 

STEM teaching 

and learning!

Kids
pbskidsgo.org/scigirls
Watch Videos. Play games. Share projects. Make friends.

Every girl can be a 

    SciGirl!
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Parents
pbs.org/parents/
scigirls
Learn more about how to encourage your daughter in STEM!

Watch season 2 shows!
Aquabots • Mother Nature’s Shoes

Habitat Havoc • The Awesome App Race
Multitasking Mania • Insulation Station

Workin’ it Out • Bee Haven
Pedal Power • Super Sleuths

Join the party online!

    


