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INTRODUCTION TO SCIENCE OUT OF THE BOX 
The BC Program Committee developed the original 
ñScience in a Boxò resource in 2003. This update to 
the ñin a boxò idea takes us ñout of the box,ò hence 
the change of name. If your district has the box that 
was distributed with the original Science in a Box 
resource, you may find some of the supplies useful. 
However, if the supplies have been depleted, you 
will find that the majority of the activities use 
common household items or supplies easily found 
at a dollar store, pharmacy or grocery store. 

There have been many studies that show that when 
girls gain confidence in science and math, there can 
be no stopping them. As they increase their self-
confidence, they tend to answer more questions in the classroom and end up receiving 
more attention in the learning process. We can give girls the power of knowledge in our 
all-female environment so that they are self-assured to explore all options in the rest of 
their lives. This does not mean that every girl needs to become an engineer or a 
chemist, but it opens more doors and opportunities. 
 

Science ñIn a Boxò vs. ñOut of the Boxò? 

In this update, we have added several science categories that were not specifically 
identified in the original resource: applied science, computer science, earth science, 
environmental science and forensic science are now included. Related activities in other 
BC Program Committee resources are referenced. 

The technology category has been removed, with the intention that we are presenting 
this as a ñscienceò resource only ï some technology activities fall under the computer 
science category, but we refer to the STEM Challenge: Technology for related 
activities. 

Additional reference information that had been included in the original ñin a boxò 
appendices has been removed. Most activities include a ñWhatôs Happening?ò section 
to explain the science related to the activity. Should you require additional background 
knowledge about a scientific topic, we urge you to research at your public library, online, 
or contact the BC Program Committee STEM Specialist at program@bc-girlguides.org 
with any questions. 

Some activities included in the original resource have been renamed or removed. ñAck, 
Itôs Gakò has been renamed to use the widely accepted name for this substance ï 
Oobleck. Other activities were removed as they are very similar to, or duplicates of 
activities included in other BC Program Committee resources. 

We hope that this updated resource enhances your science experience within your unit. 

mailto:program@bc-girlguides.org
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Whatôs in this Resource? 

So, what can you expect in ñScience Out of the Boxò? This resource will provide you 
with information to carry out a number of activities on different topics that relate to 
science. Although we are not able to provide activities for every single branch of science 
in existence, we have tried to give a good cross section of activities for you. Science 
categories have been sorted alphabetically within the document. In Appendix 1, there is 
a list of references to books and website searches that can provide additional 
information. 

If you read through this resource and say to yourself, ñwhat in the world is that?ò or ñI 
have no idea what pH is myself, how am I going to do an experiment about it?ò donôt 
worry. Science concept information is included with each activity. Choose the activities 
that you feel most comfortable doing. 

Science Out of the Box can be used with any age group. Each activity is marked with 
the appropriate branch level (S, B, G, or P). Pathfinders can use this resource to plan a 
Leadership event for the Canada Cord.  Rangers can choose to complete some of the 
more age-appropriate activities, or can lead any of the activities for younger girls. This is 
a guideline only. Some adaptations can be made so that the activity is more appropriate 
for other age groups. 

Program connections are included at the end of each activity. For Sparks and Brownies, 
some of the hands-on activities will require assistance. We also suggest bringing in 
older girls to put on a science show to demonstrate more advanced activities. For 
Guides and Pathfinders, you will likely find that setting up stations works well. Appendix 
2 contains a summary of the program connections. 

Extensions for some activities have been included. If the girls are interested in a specific 
activity, there might be other activities to try on the same topic. For each section, 
background information is given first, then the activity description, extensions to the idea 
(in some cases), and program connections. 

Remember that these activities can be substituted for the program work that is 
referenced in the program connections. In addition, you can substitute an activity in this 
resource for a related activity in the STEM challenges produced by the BC Program 
Committee. 

We hope that this resource provides fun activities and useful information on science for 
both Guiders and girls. If you are not sure how to answer any of the girlsô questions (or 
your own), please email the STEM Specialist c/o program@bc-girlguides.org. 

Additional science activities will be published in future editions of the FunFinder 
resource, which is available on the BC Girl Guides website. Also look for STEM-themed 
instant meetings and challenges on the BC Girl Guides website. 

 

mailto:program@bc-girlguides.org
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Safety in the Laboratory, Kitchen or Meeting Place 

Accidents can be prevented if you think about what you are doing at all times, use good 
judgment, observe safety rules and follow directions. Each activity includes safety 
precautions that alert you to potential hazards, including how to protect yourself and 
others against injury. 

¶ Eye protection (safety glasses or goggles) must be worn when conducting some of 
the activities. Make a habit of putting them on before the activity begins and keeping 
them on until all clean up is finished. 

¶ Do not eat or drink any substances while in the science laboratory. 

¶ Do not taste anything, unless directed to by your Guider. 

¶ Avoid wearing scarves, loose clothing, long necklaces and open-toed shoes. 

¶ Long hair should be tied back so it will not catch on fire when working with open 
flames. 

¶ Do not work alone; always work under the supervision of an adult. 

¶ Never perform any unauthorized experiment without the permission of a Guider. 
Listen carefully to the instructions given by the Guider before beginning any activity 
or experiment. 

¶ It is best to stand while doing experiments so that you can move back quickly in 
case of any spills or explosions. 

¶ All equipment must be washed and cleaned before you put it away. Wipe all counter 
surfaces with soap and water. Always wash your hands thoroughly with soap and 
warm water after an experiment or an activity. 

¶ Never point the open end of the containers that are being heated at yourself or 
another person. 

¶ If you want to smell a substance, do not hold it directly to your nose. Instead, hold 
the container a few centimetres away and use your hand to fan vapours towards 
you. This is known as ñwaftingò. CAUTION: ammonia, which is used in the pH 
experiment, should never be inhaled! 

¶ When diluting acids, always add the acid to the water. Never add water to acid. 
Make sure to add the acid slowly so the acid doesnôt splash. 

¶ Flush with large quantities of water when disposing liquid chemicals or solutions 
down the sink. 

¶ If an acid or a base comes into contact with any part of your body, wash the exposed 
area immediately and thoroughly with large amounts of cold water. If your skin 
becomes irritated, see a physician. 

¶ If something gets into your eyes, flush them continuously for 15 minutes with water 
and inform your Guider. 
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Supplies 

Ç printed map 

Ç printed Food and 
Activities sheet 

Ç printed guest cards 

Ç paper and pencils for 
girls to record interview 
results 

Ç large paper & marker 
(for odds tables) or 
printed odds tables 

Ç calculator 

APPLIED SCIENCE 
When scientific knowledge is used to develop practical solutions to problems, it is 
known as applied science. Engineering and healthcare are applied science fields. 

 
Engineering 

The BC Program Committee has included applied science activities within the STEM 
Challenge: Engineering. See the challenge document for a list of activities. 

 
Healthcare 

There are many fields of study in healthcare, and we cannot hope to cover them all in 
this document. One of the many fields is epidemiology, which is the study of the spread 
of diseases in groups of people ï determining the cause of the diseases and helping 
with the plans to control them.  

 

Disease Detectives (G,P)  
This is an epidemiology activity, submitted by Jennifer May-

Hadford, an epidemiologist and Guider in Kelowna, BC. 

Directions 

1. Read the scenario to the girls. 

2. Show the map of the location. 

3. Display the food and activities available at the event. 

4. On large sheets of paper (so everyone can see), 
create the odds tables for each food and activity. 

5. Hand out guest cards so that each girl has at least 
one guest card ï you need to use all 24 guest 
cards. Have the girls interview each other and 
record the results. You can do this in front of the 
group, with two girls going up at a time ï one as the interviewer and the other in 
character as the retreat guest, then switch roles, or you can do it so that the girls 
mingle with each other to collect the data, then return to record the information all 
together on the odds tables. Encourage the girls to get into character ï make it fun, 
make up a funny story, act it up, but also make sure that each girl gives correct 
information. You must ensure that every single guest is recorded on every odds 
table ï even if they did not eat the food or take part in the activity. For example, 
Jane is not sick and did not eat the broccoli & bacon salad, so you need to put a tick 
in the box d (bottom right) of the odds table for broccoli & bacon salad to take Janeôs 
results into account. 

6. After all interviews are complete, all of the odds ratio tables should be filled in (8 
tables total). Calculate the Odds Ratio for each activity and food. Your results should 
be as follows (on the next page). Odds ratio table samples are included ï you can 
print the included tables, or create your own on large paper for the whole group to 
see.  
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7. When the odds are much greater than 1, then the food or activity is considered to be 
associated with the illness. Here you can clearly see the farmyard has the greatest 
risk, but why?  

Have the girls refer to the attached map to come up with reasons the farmyard could 
be the source of the illness. 

What could the girls do next year to prevent a similar problem? 

What could the retreat centre do to prevent other groups from having a similar 
issue? 

How can we apply this information to Girl Guides and the practices we do? 

Solution 

This issue is the fact there are no hand washing facilities after one plays with the 
farmyard animals.  

The solutions the girls come up with should all have to do with encouraging hand 
washing or hand sanitizing. Removing the farmyard could also be an option.  

You should also discuss the need to encourage hand washing when eating or preparing 
food.  

 

Program Connections 

Guides:  Discovering You: Stay Fit and Healthy: (6) Activity of choice. 
 Beyond You: Try New Things: (6) Activity of choice. 
 Related Interest Badges: Body Works (Alternate activity) 
Pathfinders: Exploring a Theme: Everything Comes from STEM (1), (3) 

  

ὕὨὨί ὙὥὸὭέ
ὥ  Ὠ

ὦ  ὧ
 

Odds Ratio Table 

    Activity/Food 

    Yes No 

illness 
(diarrhea 
& fever) 

Yes a b 

No c d 

 

 

 Food or Activity 
Odds 
Ratio 

Broccoli and Bacon 1.4 

Chicken Burger 0.8 

Fish Fillet 0.4 

Potato Salad 0.7 

Milk 1.4 

Harvesting Vegetables 0.7 

Swimming  0.2 

Farmyard 32.0 
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Scenario 

You attended an all girls Guiding retreat. What a lot of funé..there was 
food, games and planned activities. Can you believe the latest gossip, the 
big star of your favourite TV show walked off the set because the wrong 
colour M&Ms were in her trailer! There were 24 of you there - good times!  

Three days after the picnic thirteen girls were missing from your unit 
meeting ï this is really unusual! You contact your best friend, as she is one 
of the missing ones. She tells you that she has diarrhea and a fever but she 
thinks she will be ok. You begin to wonder about the others ï do they have 
the same problem? 

You know that diarrhea can be caused by lots of things: eating food that 
has bad viruses or bacteria, being around people that are sick, swimming in 
contaminated water, not washing your hands after using the bathroom and 
handling animals without washing your hands afterwards.  

You start to think about what could have happened and remember the fun 
day at the retreat. You think back to all the things you did, ate and drank.  

You come up with a plan: you will find out how many girls are sick and ask 
them what they did, ate and drank to see if there are any clues as to what 
went wrong.  

But first you need to figure out what ñsickò is: your friend indicated that she 
had diarrhea and fever. You know these are common symptoms of 
digestive illness, so you will use this as your CASE DEFINITION: diarrhea 
AND fever. They can have other symptoms, but they must have these two 
symptoms to be considered sick. 

If they donôt have diarrhea and a fever we will not consider them sick for 
this exercise. Often when we question people about illnesses you will be 
surprised what people report, everybody has at least one symptom if you 
ask them! 
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Retreat Map 

  



S C I E N C E  O U T  O F  T H E  B O X    P a g e  8  

© Girl Guides of Canada - Guides du Canada  BC Program Committee (2003; Rev2.2016) 

 Food and Activities at the Retreat 

 

 

 

 

 

 

Broccoli and Bacon Salad 

 

 

 

 

 

 

Potato Salad 

 

 

 

 

Chicken Burger 

 

 

Fish Fillet 

 

 

 

 

Milk  Swimming 

 

 

Harvesting Vegetables 

 

Farmyard 
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Guest Cards 

 

Jane Smith  Jocelyn  Hesse 

Symptoms: headache, sore feet Symptoms: headache, sore throat 

Retreat food:  

   

Retreat food:  
 

   

Retreat activities: 
 

   

Retreat activities: 
 

   

Gemma Hicks  Sue Pasterick  

Symptoms: sore eyes Symptoms: itchy scalp 

Retreat food:  
 

   

Retreat food:  

   

Retreat activities: 

    

Retreat activities: 
 

   

Gillian Frome Silvin ia Sanchez 

Symptoms: sneezing, coughing Symptoms: itchy, watery eyes 

Retreat food:  

   

Retreat food:  
 
(didnôt eat) 

Retreat activities: 
 

    

Retreat activities: 
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Guest Cards continued 

 

Faith  Tegere  Shannon Matteric  
Symptoms: bumps on skin Symptoms: headache, sore feet 

Retreat food:  
 

   

Retreat food:  

   

Retreat activities: 
 

    

Retreat activities: 
   

 

Kimberly  Walton  Annika Charles  

Symptoms: headache, sore throat Symptoms: sore eyes 

Retreat food:  

   

Retreat food:  
  

  

Retreat activities: 

    

Retreat activities: 
 

    

Zoe Aiken Betty  Broston  
Symptoms: itchy scalp Symptoms: diarrhea, fever 

Retreat food:  
 

   

Retreat food:  

   

Retreat activities: 
 

    

Retreat activities: 
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Guest Cards continued 

 

Charlotte  Matthews  Davina Nelson 
Symptoms: fever, sore stomach, diarrhea Symptoms: fever, diarrhea, watery eyes 

Retreat food:  

   

Retreat food:  
   

 

Retreat activities: 

    

Retreat activities: 

    

Ella Oster  Fern Pasternack  

Symptoms: diarrhea, stinky feet, fever Symptoms: fever, sore throat, diarrhea 

Retreat food:  
 

   

Retreat food:  

   

Retreat activities: 

    

Retreat activities: 

    

Giselle Reatty  Helen Swirk  
Symptoms: diarrhea, itchy scalp, fever Symptoms: diarrhea, fever 

Retreat food:  

   

Retreat food:  
  

  

Retreat activities: 
 

    

Retreat activities: 
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Guest Cards continued 

 

Isabelle  Tertiac  Jennifer  Ursla  

Symptoms: fever, sore stomach, diarrhea Symptoms: fever, diarrhea, watery eyes 

Retreat food:  
 

   

Retreat food:  

   

Retreat activities: 

    

Retreat activities: 

    

Katherine Veral  Laurissa  West  
Symptoms: diarrhea, stinky feet, fever Symptoms: fever, sore throat, diarrhea 

Retreat food:  

   

Retreat food:  
 
(didnôt eat)   
 

Retreat activities: 

    

Retreat activities: 

   

Marnie Yip  Nellie Zhang  
Symptoms: diarrhea, itchy scalp, fever Symptoms: runny eyes, diarrhea, fever 

 Retreat food:  
 

   

Retreat food:  

   

Retreat activities: 

    

Retreat activities: 
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Odds Ratio Tables 

Fill in these tables with the information the 
girls collect. You can either use the tables 
from this document, or create your own on 
large paper for the whole group to see. 

If a guest was ill and ate the broccoli and 
bacon salad, place a tick in cell A (top left). It 
they were not ill but did eat the broccoli and 
bacon salad, place a tick in cell C (bottom 
left).  Once you have gone through all 24 guests, sum up each cell and calculate the 
Odds Ratio for each of the foods and activities. Note: you should have 24 ticks in every 
table (a + b + c + d = 24). 

 

  
Broccoli & 

Bacon Salad 

  
Yes No 

illness 
(diarrhea 
& fever) 

Yes 
  

No 
  

Odds Ratio = 

  
Potato Salad 

  
Yes No 

illness 
(diarrhea 
& fever) 

Yes 
  

No 
  

Odds Ratio = 
 

  
Chicken 
Burger 

  
Yes No 

illness 
(diarrhea 
& fever) 

Yes 
  

No 
  

Odds Ratio = 

 
 

  
Fish Fillet 

  
Yes No 

illness 
(diarrhea 
& fever) 

Yes 
  

No 
  

Odds Ratio = 
 
 

  
Milk 

  
Yes No 

illness 
(diarrhea 
& fever) 

Yes 
  

No 
  

Odds Ratio = 

 
 

  
Swimming 

  
Yes No 

illness 
(diarrhea 
& fever) 

Yes 
  

No 
  

Odds Ratio = 
 

  
Harvesting 
Vegetables 

  
Yes No 

illness 
(diarrhea 
& fever) 

Yes 
  

No 
  

Odds Ratio = 

 
 

  
Farmyard 

  
Yes No 

illness 
(diarrhea 
& fever) 

Yes 
  

No 
  

Odds Ratio = 

 

ὕὨὨί ὙὥὸὭέ
ὥ  Ὠ

ὦ  ὧ
 

Odds Ratio Table Activity/Food 

    Yes No 

illness 
(diarrhea 
& fever) 

Yes a b 

No c d 
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Sample Odds Ratio Table and Calculation 

After interviewing all guests, here are the results for the broccoli and bacon salad. 
 

    Broccoli & Bacon Salad 

  
Yes No 

illness 
(diarrhea & fever) 

Yes 

(((

(( 

(( 
  

a = 7  

(((

((( 
  

b = 6 

No 

(((

(( 

c = 5 

(((

(((
    

d = 6 

Check to make sure we have accounted for all guests:  

a + b + c + d = 7 + 6 + 5 + 6 = 24 

Yes, all cells in the table sum to 24, so all guest responses have been recorded. 

Now calculate the odds ratio. 

 

ὕὨὨί ὙὥὸὭέ
ὥ  Ὠ

ὦ  ὧ
 
χ  φ

φ  υ
 
τς

σπ
ρȢτ 

 

Continue through all food and activities to calculate all odds ratios. 
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Supplies 

Ç a tall glass, half filled 
with water 

Ç red or blue food 
colouring 

Ç a stalk of celery with 
some leaves on it; 
celery should be very 
fresh 

BIOLOGY 
Biology is the study of life and how organisms interact with one another and their 
environment. There are many categories in the study of biology. This section only 
includes a ñtasteò of the study of biology. 

The BC Program Committee has produced resources that include activities related to 
biology: the Ocean Aware challenge includes marine life activities, and the Eco Pak 
challenge and the Alien Invaders challenge include ecological activities. 

 
Botany  

Botany is the study of plants, or plant biology. 

See the Eco Pak challenge Make a Tree activity, as well. 

 

How Does Water Climb a Tree? (S,B,G ,P) 
See also ñGroundwater Pollution Experimentò in the Eco Pak 
challenge. 

Directions 

1. Mix a teaspoon of food colouring into the water. 

2. Cut the celery stalk about 2 cm from the bottom to 
expose a fresh end. Stand the stalk in the cup. 

3. In one to two hours, the colour will spread up the stalk 
toward the leaves. Take the stalk out of the water. 

4. Examine the cut end of the celery. What do you see? 

Whatôs Happening? 

On the end of the celery you will see a tiny row of circles outlining the colour of the dye 
used. These fine tubes travel the length of the stalk. The coloured water travelled up the 
tubes by capillary action, which happens because of the high surface tension of water. 
These tubes spread out to the leaves, where water evaporates and pulls more water up 
through the tubes. With enough time, the colour will reach out to the tips of the leaves. 

Program Connections 

Sparks:  Exploring and Experimenting Keeper 
Brownies:  Key to Living World: 2. Plant Life; Interest badge: Water, Water 

Everywhere  
Guides:  Related Interest Badge: Plants and Animals (3) 
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Supplies 

Ç roll of Kraft paper 

Ç markers 

Ç craft supplies, as 
necessary 

Ç anatomy images ï 
could be from the 
internet or library books 

Human Biology  

These activities teach concepts about how our bodies work, including information about 
our senses and how we get minerals in our food. 

 

Life Sized Body Map (S,B)  
Directions 

1. Cut lengths of paper about 15cm longer than each 
girl is tall. 

2. In partners, have one girl lie on her paper while her 
partner traces around her body. 

3. Switch partners so both girls will have their own 
body map. 

4. Be creative and fill your body with its correct parts. 
You could use markers to draw in the various parts, 
or any other crafts supplies, such as cut up pieces of white paper to create the 
skeletal system (cut up Q-tips would make good finger or toe bones), different 
coloured construction paper cut to shape for various organs, plastic bags or bubble 
wrap or balloons for the lungs, streamers for intestines, red yarn for the circulatory 
system, etc. 

Program Connections 

Sparks:  Exploring and Experimenting Keeper 
Brownies:  Interest badge: Key to STEM Special Interest Badge 
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Supplies 

Ç jellybeans of different 
flavours 

Taste Test (S,B,G)  
Directions 

1. Working in pairs, close your eyes and hold your 
nose while your partner feeds you a jellybean. 

2. Keeping your nose pinched, try to guess the flavour of the jellybean. 

3. Observations should proceed as you slowly chew the candy. 

4. Is there any change in the taste of the candy from the beginning to the end of the 
experiment? 

5. Describe the tastes. 

6. Switch and let your partner try. 

Whatôs Happening? 

There are four different types of taste that are sensed on the tongue: sour, sweet, salty 
and bitter. About 80-90% of what we think of as ñtasteò actually is due to our sense of 
smell. Think how different food tastes when you have a stuffy nose. It is actually smell 
that lets us experience the complex, mouthwatering flavours we associate with our 
favourite foods. 
 

Program Connections 

Sparks:  Exploring and Experimenting Keeper 
Brownies:  Interest badge: Key to STEM Special Interest Badge 
Guides:  Related Interest Badge: Body Works (1)  
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Supplies 

Ç container with ground 
cinnamon, labeled 1 

Ç container with lemon 
juice, labeled 2 

Ç container with garlic 
powder, labeled 3 

Ç container with chocolate 
pieces, labeled 4 

Ç container with mint (a 
mint tea bag works 
well), labeled 5 

Ç container with dried 
oregano or basil, 
labeled 6 

You can substitute any 
spice or food item with a 
strong smell that the girls 
are likely to be able to 
identify. 

Using Your Nose (S,B,G)  
See also ñWhatôs That Smell?ò in the CSI Challenge. 

Directions 

1. Work with a partner. Each girl takes three 
containers. 

2. One partner closes her eyes while the other takes 
the lid off a container. 

3. Holding the container near the girlôs nose, gently 
fan the scent in the direction of the girl with closed 
eyes. See instructions on fanning odours in the 
Safety Section on page 3. 

4. Guess what the scent is. 

5. Replace the lid and repeat with the other two 
containers. 

6. When all three containers have been tested, 
change positions and repeat the procedure for the 
second set of three containers. 

Whatôs Happening? 

The nose is so powerful that it can smell up to 10,000 
different odours. Identifying smells is your brainôs way 
of telling you about your environment and keeping you safe. When your brain sends a 
message based on a scent, itôs because youôve trained your brain to recognize a certain 
smell. 
 

Program Connections 

Sparks:  Exploring and Experimenting Keeper 
Brownies:  Interest badge: Key to STEM Special Interest Badge 
Guides:  Beyond You: Try New Things; 6. Activity of Choice 

Related Interest Badge: Body Works: (1), Naturalist (5) 
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Supplies 

Ç copy of images on card 
stock 

Ç pencils 

Ç straight pin, large 

Ç markers 

Ç scissors 

Ç clear tape 

Amazing Eye Tricks (B, G) 
Directions 

1. Have the girls pick one of the picture sets to colour: 
the fish and bowl or the bird and cage. They must 
have both images in the set. 

2. Cut out the two pictures and attach them back to 
back by taping the sides. 

3. Push a straight pin sideways through the eraser of 
a pencil, so that the pin is perpendicular to the 
pencil. 

4. Insert the pencil in between the two papers and secure them to the pencil with tape. 
The straight pin should be between the two pieces of paper, and will help to keep the 
pencil from rotating freely within the paper sandwich. 

5. Hold the pencil upright between your two palms. Rub your palms back and forth to 
spin the image fast while staring at the pictures. What do you see? 

Whatôs Happening? 

This is a processing phenomenon called the persistence of memory. The brain 
continues to see the first image for an instant after the paper turns to show the second 
image. When the image is rotated fast enough, the brain merges the two images so that 
the fish looks like it is inside the bowl or the bird looks like it is inside the cage. 
 

Program Connections 

Brownies:  Interest badge: Key to STEM Special Interest Badge 
Guides:  Related Interest Badge: Body Works (5) 
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