how2FIVESENSES

Chapter 2

Give Me Five! Senses

How do we use our five senses?  Our senses tell us about our environment and the world around us.  We experience life with our five senses, building memories, knowledge and information that we use to interpret future experiences.  Our five senses, together with our brain, are the tools we use to learn.  What we learn and the associated memories we have are sensory based, inextricably linked to the smells, tastes, sights, sounds, and feel (touch) of the experience.  

Our senses provide our brains with sensory cues about the things we like, and about the things that are potentially dangerous to us.  Everyday is rich in sensory input-some unique to a day, a holiday, birthday or special event; while, others are ubiquitous to everyday life.  Sometimes all five of our senses work together; and, sometimes we use just one or two of our senses.  Our brain remembers the experiences of our past, triggered by visual, auditory, olfactory, gustatory, and tactile cues, and applies that knowledge to future experiences.  Often, the process is passive and we are not even aware that we are using our five senses.  
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Think about your immediate surroundings…is the chair or floor that you’re sitting on hard or soft?  Do your shoes fit too snugly or just right?  Is the room hot or cold?  Is the sun shining outside or is it a cloudy day?  Is someone cooking in the kitchen?  Is it a food you like?  Or is there a skunk nearby?  Hopefully, long before you ever see a skunk you’ll recognize its distinctive odor.  In smelling it, you become aware of its presence.  Your senses are now on high alert, on the lookout for the elusive skunk.  But how do you know to stay clear of a skunk?  When did you learn to associate that particular smell with a skunk, and that it is an animal to be avoided at all cost?  At some point in your life you learned about skunks, what it looks like, and how it smells.  You experienced the skunk through your senses, specifically its odor, and the scent memory stays with you forever.  

While each of our five senses is important, much of the information we gather from our environment is visually based.  For example, we don’t need to touch a porcupine to know that its quills are likely very sharp.  Through experience, we have come to associate long pointy things that have a narrowed tip with objects that are sharp.  Perhaps the initial encounter was with a sharp pencil, an accident with a pushpin, or we were told never to run with sharp objects like scissors.  At some point in our lives we encountered long pointy things and have subsequently applied our knowledge to other objects and similar experiences.  

The experiences of our lives and our knowledge is embedded in the information we gather, both actively and passively, through our five senses.  The sensory input received through our senses is an ongoing process that expands our world and our understanding of it.  

Experiences Differ  

The smell of popcorn is unmistakable, the sight of steaming fluffy white popped kernels tempting, but where does the experience of popcorn for a group of children from diverse socioeconomic and cultural backgrounds begin?  Many children have experienced popcorn through slim microwave packages.  One look at the package and they recognize it as popcorn.  Others have watched it popping in an air popper, at the movie theater or even heating in oil on the stovetop.  Still other children may have never gotten close enough to a microwave oven to hear the pops, or seen corn kernels before they’ve been popped, and many do not realize that the popping kernels come from the more familiar corn on the cob.  As you explore the five senses bear in mind that the sensory cues related to specific experiences will likely differ among the students in your class based on economic, cultural, ethnic, religious and geographic influences.  

Getting Started…

Many teachers choose to explore a unit on the five senses at the start of the school year since the timing correlates well with “Getting To Know You” and “About Me” themes.  Others select a particular holiday, such as Thanksgiving, and explore the associated “flavors” and sensory experiences associated with the holiday.  While there is no “best time” to explore the five senses, there is a rationale for including it toward the beginning of the school year.  

As described in the previous chapter, the five senses form the basis of how we learn and experience life.  This applies to children as well as adults.  Every science exploration is experiential in nature, and as such relies on sensory input from our senses.  Objects and materials have a certain look and feel.  Metals differ from plastics.  We observe, analyze, compare, and describe the differences in terms of visual, auditory, gustatory, olfactory and tactile input, and develop a “library” of reference information we can call on in the future.  As such, heightening a child’s awareness of their senses through an exploration of the science behind the five senses provides young children with a basis, and a vocabulary, to describe, compare and analyze.
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Regardless of when you choose to explore the science behind the five senses, try to teach it as a continuous unit as part of a multi-week lesson plan.  Allocate at least one full week for each of the senses, with the exception of the senses of smell and taste, which can be combined.  Where appropriate, include explorations and/or comments about specialized animal senses, such as, echolocation in bats, dolphins and whales for the sense of hearing; thermal (heat) sensing and infrared imaging by snakes; and, night vision in nocturnal animals.
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Establishing Basic Connections-The Overview 

Ask Questions.  Begin with an overview of the five senses, how we use them, the organs associated with each sense and why we have them, then explore each sense one at a time.  If you choose to overlay your five senses exploration with a specific season or holiday you can include themed take-home art/science projects accordingly.  
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[image: image6.wmf]Assessment.  Find out what your class knows.  Nearly every child knows they use their nose to smell, eyes to see and ears to hear, but things can get a little dicey when you ask about taste (tongue) or touch (skin).  In addition, children may not know that these organ systems collectively are known as sense (sensory) organs or that we have five senses.  Choose your questions accordingly, introducing the five senses by using the proper terms, noting the organ and/or body part, and by defining the functions of sight, smell, taste, etc. as the five senses.  By finding out what your class knows, you can structure your lesson to fill-in the associated blanks, gaps or correct any common misconceptions.
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· What are the five senses?  Can you name the five senses?  

· What organ (body part) do we use to see…hear… smell… taste…touch? 

· How do we use our five senses?  

· What part of our body puts all the information together?

· Why do we have five senses?  

· What do we use our senses for?

[image: image8.wmf]Engagement.  Combine your initial questions with an Engagement Activity.  The activity can be viewed as a type of hook that serves to actively engage your class.  Engagement activities can take many forms, but are frequently packaged as a kind of guessing game, or a sort and match exercise.  The activity can be prompted by questions such as, what is it, what do think is in it, where is it, or, how do you know.  For example, “secretly” [image: image9.wmf]popping popcorn (best if done with an air popper) and asking your class to describe the experience is a good gateway into the Give Me Five! Senses lessons, or you can challenge them with a simple guessing type game that encourages them to use all five [image: image10.wmf]of their senses.  (see: Explore Activity #1:  What Is It?).  

Interaction.  Telling a story to young children is an dynamic interchange of information.  Think about how you read a book with your class.  The book is your tool.  Rarely, if ever, do you sit in front of your class and simply read the book.  As you read, you show them the illustrations and discuss the nuances of the story.  The same applies to your “science story” and the science experiences you create in class-make these active and interactive.

Organizational Framework.  Organize your story into key concepts.  Key concepts are the relevant points about the subject that you wish to convey.  Logic will, in part, determine the order in which you will present information, as will child-interest areas.  While it is difficult to generalize what defines the beginning, middle and end of a topic, look at each day’s lesson as having its own beginning, middle and end.  

[image: image11.wmf]Understanding.  While science subjects are chocked full of information, not all of it is appropriate, or even relevant, to young children.  While you have spent time gathering information about each of the five senses (or any other subject matter) that information should be doled out in small, meaningful doses.  For example, the fine structure of each organ system associated with the five senses or the neuronal connections of these while relevant to the five senses, the content, in all its detail, is not necessarily relevant or meaningful to young children.  The wealth of information may instead become a source of confusion.  In general, the ultimate goal in teaching science to young children should be to increase their foundational knowledge and understanding the world around them. 
 Explore Activity #1:  What is it?  
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Using an unusual food item is an easy way to launch your exploration of the five senses.  Referring to your “unknown” food, ask your class what it is or what they think it is.  (Hopefully, no one will know.)  Possible unusual food items:  prickly pear, pomegranate, coconut, Asian pear, sushi seaweed wrap, vanilla bean, chestnuts, beets, red cabbage or a fresh herb.
Observe, experiment (experience) and ask questions.  Working as a group, have your class describe the item using each of their senses in turn.  Build out vocabulary skills with adjectives and other descriptive words.  You can prompt the initial investigation of the unknown with leading questions, i.e. does it smell, how does it feel-rough or smooth, etc.  After introducing the five senses with your “unknown” item, move on to a more detailed exploration of each sense.

Chapter 3

Get In Touch With The Sense of Touch!

As you embark on your explorations of each of the five senses, you can apply an inquiry-based content development process.  In general, to improve the quality of your questions you may find it helpful to first do some reading about the topic to facilitate the process.  The questions provided below can be used as a basis for exploring the sense of touch.  Derivative questions related to skin are also included.  Note:  not all of the information nuggets are necessarily intended for kid consumption, but are provided for your own edification.  

[image: image13.wmf]Content Development Questions  

Begin with four simple questions.  What is X?  How can we describe X?  Why is X important?  What if we didn’t have X?

Elaborate your content with additional who, what, where, how, etc. questions.  Ask the same question in different ways.
What is the sense of touch?  How do we use it?  What part of our body do we use to experience the sense of touch?  Where is the sense organ associated with touch?  Where do we “feel” things?  Do all things feel the same?  Is there only one kind of touch sensation?  How are these the same?  How are these different?  How can we describe the experience of touch relative to certain objects?  Is our sense of touch the same all over our body?  What else does our skin do?  What does our skin look like?  Is everyone’s skin the same?  How is it different?  Is our sense of touch the same as an animal’s ability?  How is it the same?  How is it different?  Why is the sense of touch important?  What purpose does the sense of touch serve?  What if we couldn’t tell (feel) if a fire or a pot was hot?  
[image: image14.wmf]Key Concepts Related To The Sense of Touch
· The skin is the body’s largest organ.  

· The skin is not only a sensory organ, but it also protects our internal organs (what’s inside our bodies).  

· The skin has sweat glands, which helps us to regulate our body temperature.  

· The skin has three types of touch receptors.  These touch receptors are sensitive to pressure, pain and temperature.  

· The concentration and type of sensory receptors varies over the surface of the body and makes some areas more sensitive than others.  

· The fingertips, tongue and lips are among the most sensitive areas of the body because these contain more nerve endings than other areas.

· Animals have specialized skin cells that make up claws, spines, hooves, feathers, scales, and fur.  
Feel It All Over!

Generally when children are asked what they use “to touch with,” most will respond by waving their hands in the air or will shout out, “hands.”  Reinforce the idea that every sense has an organ, a body part, associated with it.  With our sense of touch it is actually our skin that is the primary touch organ.  Unfortunately, many reputable texts are misleading in this regard as well.  Use the opportunity to broaden a child’s appreciation for the sense of touch as a whole body, all-over experience.  Kids can easily relate to their assorted scrapes and bruises--head, shoulders, knees and toes.  

[image: image15.wmf]Show, Tell & Do-demonstrate key concepts with follow-up activities and experiments.  

Rather than just stating that our sense of touch is an all over-body experience because our skin covers our entire bodies, include activities that allow your class to explore/experience the sense of touch using not only their hands, but other body areas including face and feet.    

[image: image16.wmf]Explore Activity #2:  Feet First!

[image: image17.wmf]Have your class take off their shoes and walk on various textured surfaces, including:  “hot” (warm, no hot coals), cold, rough, bumpy, smooth, hard and soft surfaces.  Ask them to describe and compare how each surface feels.   

As a follow-up take home activity, make footprints with cool squishy paint!  Turn this fun activity into an active learning opportunity with starter questions, like how does the paint feel?  Is it smooth?  Is it cold?  Can you feel the paint squishing between your toes?  Extend this activity to include handprints or add various textured materials, i.e. sand or oil, to the paint.
The 3 C’s:  Concept, Context and Content
Meeting the challenge of challenging concepts.  A thousand words later, you look into the blank faces staring back at you and you realize the explanation of a key science concept has been lost somewhere around word ten.  As a general rule, “less is usually more.”  This applies both in terms of how much to teach in a given science lesson and what you choose to say about a topic.  So then how do we develop content that counts?  

Sample Concept:  Our skin is the sense organ that lets us sense temperature, pressure and pain.  
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As stated, the above concept is neither simple nor easy to present.  So how do we simplify it and translate it into information a child can relate to?  

[image: image19.wmf]Begin with a simple idea or the simplest concept then move on to more complex concepts.  

Who knows what skin is?  Where is our skin?  It covers our bodies.  

What does our skin do?  We use our skin to feel things.  

Has anyone ever touched something hot, a stove, hot food?  Our skin can tell us if something is hot or cold.  Should we touch a pot on the stove or go near fire?  No.  Why… because it’s hot.  

Choose examples and experiences from a child’s world.  

A child’s relationship to their skin is generally taken for granted, except when they get hurt.  Discussing how our skin protects everything inside our body would be meaningless without first discussing surface “owies.”  Children can easily relate to a cut, scrape, bruise, a shot at the doctor’s office, putting hot food in their mouths or touching a hot stove.
Provide multiple child-world examples.  

In the winter when you go outside and the wind is blowing, is it hot or cold?  How do you know?  You can feel it.  Where?  On your face, hands and feet.  You feel it with your skin.  

When you get into the bathtub or a swimming pool, how does the water feel?  Bath water may feel warm, while a swimming pool’s water or the ocean might feel be cooler against our skin.  Do we feel it with just on our hands?  No, we can feel it all over.  

This simple introductory “story” to the sense of touch is logical and builds progressively from one concept to the next.  By using this approach you establish several foundational concepts, specifically that the sense of touch is a whole body experience.  Why…because the organ responsible for our sense of touch, our skin, covers our entire body.  You have also defined one of the ways we use our sense of touch, namely, for sensing temperature-hot and cold, and various points in between.   Like each of our other senses, the ability to sense hot and cold is a protective mechanism and a fundamental principle associated with each of the five senses.  Repeat it!  

Sample Concept:  With our sense of touch, we are able to sense if an object is hot without actually touching it.  We can come close to the object and tell if it’s hot.  

Provide context.  Whenever possible, provide context to your content, complementing each key concept with a follow-up explore activity.  Contextual activities are used to:  1) reinforce each key concept; 2) demonstrate the concept in action; and, 3) give your class time to assimilate the information before moving on to the next key concept.  

Explore Activity #3:  Sense It!

Examine how sensitive your hands are to temperature and temperature differences.  For cold, use a can of soda.  For hot, try using a piece of equipment that generates some heat, like a computer monitor or other piece of equipment.  

-
Set a cold can on a table, but don’t tell your class if it is hot or cold.  

-
Have them slowly bring their hands close to the can (or piece of equipment), without actually touching it.  

-
See how close they have to be to tell if the object is hot or cold.

You can also perform this experiment using naturally warmed or cooled surfaces.  Try a windowsill warmed by the sun and an adjacent area that is not in direct sunlight or cold frosty window or metal railing.  

What other kinds of child-world examples could you offer that would help define the ability to sense hot and cold?  Think about a child’s normal routine, eating hot/cold food, going outside to play, swimming in a pool or taking a bath.  Each contains tangible examples of how children relate to their ability to sense hot and cold using their sense of touch.  Now that you have introduced one aspect of the sense of touch, giving it context with both a discussion (a story) and an explore activity (an illustration), you can refer to it as such and move on to the next related sense of touch topic.

Stay on topic with a related concept.  What else does our sense of touch tell us?  What happens if you fall down and scrape your knee, bump your head, or cut our finger?  It hurts.  Where have you gotten hurt?  Head, knee, arm, toe?  Our skin gets injured (hurt) and we feel it.  It hurts.

Summarize your science story as you go.  …So with our sense of touch we can sense (tell) hot from cold, or when we get hurt we can feel it.  Why…because of our skin.  What else does our sense of touch tell us?  

Sample Concept:  There are deep pressure receptors located in the dermis of the skin (lower portion of the skin), and “light” pressure receptors located in the epidermis (the upper layers of the skin). 

There goes that alarm again!  Simplify The Concept.  

Is the floor (or chair) you’re sitting on, hard or soft?  How do you know?  You can feel it.  Our sense of touch also tells us when we’re touching something, or if something is touching us.  We are able to feel the pressure of something against our skin.  Some things push hard; others lightly.  So with our sense of touch, we can tell if something is hard, soft, rough, sharp or smooth, bumpy, etc.  

Describe It!  

You can use your exploration of the sense of touch as an opportunity to expand a child’s ability to describe objects.  For example, relative to the sense of touch a simple pair of scissors can be described as hard with a sharp point and the metal parts cold.  A tiled floor may be cool to the touch, hard and mostly smooth.  While these distinctions may appear obvious to an adult, children will often use the word soft to describe both the feel of a pillow and a smooth surface such as a tiled floor.  You can approach this by using “simple” opposites with younger children and subtler textures and descriptive words with older children.

Explore Activity #4:  Feel the Pressure!

We can feel pressure on our skin.  We can feel the light touch of a feather against our skin and when someone is pushing against us.  Both are components of our sense of touch.  

-
Gather your class on a carpeted area and distribute feathers to all.  Compare how the light touch of a feather feels against your chin, lip or wrist.  

-
Compare the feel of a feather to what pressing your finger into your chin or wrist feels like.  The two feel very different, but you can feel both kinds of pressure against your skin.

-
Next, ask your class rub their hands over the surface of the carpet.  How does it feel, rough or smooth?  

-
Ask them to rub their hands back and forth very quickly on the carpet.  After about ten seconds, have them lift their hands away from the carpet.  How do their hands feel now?    

Applying Inquiry & Process Skills To Your Explorations

Up until this point we have dealt with three aspects of the sense of touch:  temperature, pain and pressure.  Of the three, pressure is not only the most difficult concept to grasp, but also the subtlest form of touch.  As such, an additional explore activity that investigates various textures is warranted.  

In the “Have a Ball” exploration described below, you can apply three basic inquiry skills by exploring different textures using:  1) same, but different; 2) compare and contrast; and, 3) sort and match.  These same basic skills can be applied to every science subject/topic. 

Explore Activity #5:  Have a Ball-Ten of Them!

Gather as many different kinds of balls you can find.  These should differ in size, color, texture and bounce.  Have your class compare these using descriptive words.

Begin by defining your collection of balls as balls.  It may seem absurd or too obvious to define the collection of balls as balls, but in looking at the great diversity in balls you are presenting your class with a fundamental principle in science that can be applied to nearly every animal, plant or inorganic system you will explore in the future.  Consider the following fill-in the blank.  With some minor tweaking of the sentence, you can substitute everything from seeds to solids to birds and all subjects in between. 

There are many different kinds of _______.  How are ______ different from one another?  How are _______ the same?  Let’s take a closer look.

By examining each ball, and the collection as a whole, you are defining what makes a ball a ball and what distinguishes one ball from another.  How are all balls the same?  How are they different?  How does one ball compare to another?  How can we group or sort our collection of balls…by size, shape, color, texture, or whether they bounce?

Our collection of balls is no longer just a random sampling of round (or oblong) things.  We have applied order to them-an organizing principle.  While they are all balls, balls can be very different from one another.  Many balls bounce.  Some bounce better than others.  Some balls are round.  But not all balls are round.  Do all the balls feel the same?  How are they different?  Some balls have a smooth surface; others feel rough (bumpy) to the touch.  Some balls are heavy; while, some are light.  Perhaps, when it’s time to store the balls away again, all the sports balls will go into one bin, the bouncy ones in another, or your class may choose to sort them by size or using some other ball feature.
Challenging The Senses.

Clearly, our perception of the world would be very different were we unable to hear, see, smell, taste or touch.  Our senses work together as we gather information from our environment.  But what would happen if we couldn’t use or didn’t have all of our senses?  In the following exercise, your class can “test” their sense of touch, and also gain an appreciation for what it might be like if we had to rely more on our sense of touch in the absence of one or more of our other senses.
Explore Activity #6:  Missing Pieces

Gather several simple wooden puzzles.  Put the puzzles together, leaving out one of the pieces, i.e. the missing piece.  

-
Turn off the lights so that the room is very dark and have your class navigate their way around the puzzles, first locating the empty space, i.e. the missing piece section.  
· Provide your class with the missing piece and have them try to fit the missing piece into the puzzle by touch alone.
Explore Activity #7:  Feel The Signs

A follow-up activity to “Missing Pieces” is to take your class on a field trip to the elevator or any other location with Braille signs.  Have them examine the Braille numbers next to the elevator buttons, using both their hands and eyes.  Explain how people who are unable to see, must rely on their other senses.  In this case, they use their sense of touch to read.    

Bring Home The Message With Take-Me Home Projects!

Parents are naturally curious about what’s in a child’s cubby, the day’s project or activity.  By including a science-based activity you provide both child and parent with an opportunity to discuss an aspect of the day’s activities, in this case, their science activities.  Take-me home projects and easy, follow-up “home-based” experiments provide embedded opportunities to promote further learning beyond the classroom.  In addition, you can also design your content for easy re-telling and repeatability by the child.    

Explore Activity #8:  It’s A Mystery…  

You can use this exploration as both an in-class activity and as a take-me home project.  There are several variations on exploring the sense of touch using mystery items.  For example, you can place mystery items inside of paper bags or socks.  The sock-based version literally adds another layer to exploring the sense of touch by initially eliminating direct contact with the object.  Should you decide to use the sock method, first have your class try to identify the items through the sock, i.e. without directly touching the objects, then as you would do by placing the mystery items inside a paper bag, have them then place their hands inside the socks to see if they can more easily identify the mystery objects.

Try one or more of the following categories of mystery items to explore different aspects of the sense of touch:  1) a random mix of objects with no relationship in terms of size, shape or texture; 2) similarly shaped objects that differ in texture and hardness only; and, 3) items that can be easily identified by touch alone mixed with items that are more difficult to identify by touch alone.  

If you are linking your exploration of the five senses to a specific holiday or seasonal theme, include a special-themed surprise in the mystery bag or sock.  
It’s in the Bag!  

-
Place a variety of items that differ in size, shape, texture, and hardness inside a brown paper bag.  You can also include an item that has a distinctive smell, such as a crayon.  

-
Have your class place their hands in the bags and then describe what they’re feeling based on their sense of touch alone.  

-
Without looking, have the kids use their sense of smell to see if they can identify anything in the bag.

-
Provide your class with a picture of one or more of the items in the bag, such as a button and a feather and ask them to find it in the bag, without looking.  Glue the picture to the outside of the bag; then glue the identified object to the picture and add a “Sense of Touch” label to the outside of the bag.
Taking An Integrated Approach To Science

Science content can be actively woven into companion activities and classroom centers.  Below is quick summary of questions that can assist you in developing various companion/center activities.  The examples provided relate specifically to the sense of touch, but can be applied to other topics.  The number and types of companion activities and centers you choose to include will, of course, depend on the subject matter.  As you review the list, you will likely note that you have already developed materials, projects and companion literary, movement, drama, art, music, math and sensory-based activities for use in an integrated program.  

Science Center Activities

Choosing Science Activities.  In general, science center activities should be chosen and developed as a means to end, not as an end in itself.  These child-led discovery/explore activities should be used to extend and/or complement your in-class science explorations.  Activities can, of course, be self-directed but there should always be a reason for its inclusion, and an opportunity to provide science content related to the activity.  

When selecting materials and activities to include in your science center consider why you are including this explore/discovery activity in the first place.  What is the purpose or value of the activity?  Is it relevant and integral to the topic at hand?  If so, is the activity truly self-explanatory?  If not, what type(s) of facilitation could you provide to extend the learning opportunity and make it more meaningful?

How-to…one approach to developing science center activities is to scale-up one of the activities you have previously used in class and add a new twist.  For example, using Explore Activity #8:  It’s In The Bag as your basis, you could scale up the activity using a large cardboard box filled with oversized foam ABC letters.  For this activity, you might choose a word related to the five senses in general, or specific to the sense of touch or the next sense that you plan to explore, and have children locate, without looking, the specific letters to spell out the word.   

Another approach is to include new or unusual materials.  Up until this point, your class has worked mostly with solid materials.  In your science center, you might drop a few pennies into containers filled with various types of liquids including:  water, Oobleck (corn starch & water), hand lotion, bubble solution, oil and shaving cream.  

Chapter 4

Keeping Up With Science

1 + 1 = 2.  Beehive cells have a hexagonal shape.  Mixing red and yellow paint together will give you orange.  Many fundamentals that we teach do not change; others do.  The very nature of scientific inquiry and ongoing scientific research provides us with new information about nature and how things work.  

For many years, specific areas of the tongue were associated with the ability to detect particular types of foods, namely salty, sweet, sour and bitter.  The famed tongue tasting diagram, a hallmark reference for learning about taste, is considered passé.  In fact, new research has shown that we are able to sense the different categories of taste with many different parts of our tongue, though there are areas that have higher concentrations of certain types of receptors.  Ironically, what was once considered a standard teaching method is now being abandoned.  

Has anything else changed we should know about?  You bet!  Unfortunately, many printed books do not carry this new information and finding reliable information and sources on-line can be a bit daunting.  So what’s a teacher to do?  Begin by recognizing that rarely is anything in science absolute.  The only absolute you can count on is that for every rule there is at least one exception and usually more than one exception.  In updating your science content, use reliable, current resources.  

Speaking Of Change…the taste receptors in our tongue are able to detect five, not four, classes of substances:  bitter, sour, sweet, salty and umami (savory).  Umami (ooh-mah-me) is a new/old taste sensation that was discovered in the early 1900’s by a Japanese scientist.  It was officially added to the list several years ago.  Umami is our ability to detect amino acids found in protein-rich foods, specifically the amino acid glutamic acid (which is related to monosodium glutamate, MSG).  

About Our Senses of Taste and Smell

Why Five Senses?  As described previously our five senses provide us with information about our environment.  Our sense of taste not only feeds our hunger and need for certain foods, but also serves as a warning mechanism so that we can avoid spoiled foods or poisonous plants (sour and bitter, respectively).  Similarly, our sense of smell draws us toward all those wonderful aromas in the kitchen, but also warns about potential dangers such as smoke or spoiled foods.  

Because the sense of smell and taste are physically linked to one another, the senses of smell and taste have been combined into a single unit.  It is important, however, to first establish each sense separately, identifying the corresponding organs and their functions.  As you proceed through your explorations, you will be able to make the connection between the two and explain how these are related to one another.  

How smell and taste work together.  When we chew food, certain chemicals in foods are released.  Our taste buds by themselves are able to tell our brain that a food like ice cream is sweet or that a sour apple lollipop is sour.  But with our eyes closed and nose plugged, we aren’t able to identify the particular flavor of ice cream (whether it’s chocolate, strawberry, or pistachio) or if the lollipop is sour apple or sour lemon until we let go of our nose and have another taste.  How?  The chemicals released from food travel up into the nose via the back of our throat.  These chemicals then trigger the olfactory (smell) receptors inside the nose and are recognized as specific odors (smells) to create what we perceive as flavors!  

It’s not just about taste!   Some things that we sense as taste are, in fact, not really a function of taste.  Your sense of touch also comes into play with many types of foods that are physically cold or hot.  With “hot” foods such as peppers, pain receptors are also triggered.  While a specific receptor for fats has not yet been identified, there is some scientific evidence to suggest there is a taste phenomenon associated with fats as well.  Scientists, however, believe that the sensations associated with fats, such as creaminess or smoothness (textures), is a touch phenomenon that is perceived by the tongue as well as other parts of our mouth.
Content Development Questions

What is the sense of smell?  What is the sense of taste?  How do we use each of these?  What do we use to smell with?  What do we use to taste with?  How are taste and smell related?  What is the purpose of our sense of smell or taste?  Do all foods taste the same?  Are foods the only things that smell?  Do all things smell the same?  How can we describe different tastes or smells?  How do we use our sense of smell or taste?  Why is the sense of smell important?  Why is the sense of taste important?  When can’t we smell things?  

Key Concepts
· The bumps on the tongue are called papillae.  These contain the taste buds.  Each taste bud is made up of approximately one hundred (100) receptors, or “taste” cells.  The average person has about ten thousand (10,000) taste buds.      

· People, and most animals, use their noses to filter out particulate matter; humidify and warm incoming gases; and, for breathing.

· The upper part of our nose normally receives the chemical signals from the foods we eat.  When our nose is congested the chemicals in foods or in the environment cannot trigger the olfactory receptors that inform the brain and create the sensation of flavor.  Smell receptors are able to sense certain categories of odors (chemical signals), including:  mint; floral; ethereal (pears); musky; resinous (camphor); foul (rotten eggs); and, acrid (vinegar).
Developing Your Science Story

The key concepts described above provide you with the relevant facts and content for your discussion of the senses of smell and taste, but facts alone do not a science story make.  Similarly, hands-on experiments or demonstrations alone do not tell a complete story.  A science story about any subject/topic needs companion visuals (illustrations).  These visuals can take many forms, including:  experiments, interactive activities, and demonstrations as well as in-class projects that children can take home.  

Building Out Your Story.  To develop enriched content and content-driven explore activities you can begin by asking yourself the four basic questions noted previously (what is X, how can we describe X, why is X important and what if we didn’t have X), and then continue to ask more questions.  Be sure to include what if…and what do you think scenarios to build critical thinking and problem-solving skills.  In class you may decide to re-state some of your questions as statements.  

Be sure to include questions that elaborate your content with process-type skills.  These are used to further develop and refine your content.  Process type skills generally fall under the “how can we describe X” question and include:  same, but different; compare/contrast; and, sort/match.  

Try the following exercise to build-out a science story about the sense of smell.  Your story will likely develop as a combination of questions and statements.  Keep it familiar.  Keep it simple.  Begin at the beginning.  
What would you like your class to learn about the sense of smell?  

We use our nose for smelling.  How does our nose look?  Take a look.  All of our noses have two openings.  

If we hold our nose, or if it’s stuffed up when we have a cold it is very difficult for us to smell things and to taste food.  Try tasting some familiar foods, or mystery foods, while holding your nose.  Can you tell what it is?  Let go of your nose and have another taste.  Can you tell what it is now?  

What are some basic questions you could ask about the sense of smell?  

What is a smell, an odor?  Where do smells come from?  Who can name something that smells?  Do all things smell the same? Do all foods smell?  Is food the only thing that smell?  Are all smells good?  
Smells/odors travel.  Have you laid the groundwork for this concept?  Try to approach the key concept that “smells travel” in another way.  

You don’t always have to be near the source of an odor to smell it.  You can smell things from far away because smells travel.  Smells are carried by the air or wind.  Smells travel.  
You’ve now built out part of your story about the sense of smell, but you have also raised some new questions.  Now ask yourself how you might convey your science story concepts with simple illustrations, i.e. explore activities using familiar items or objects.
How To Use Explore Activities…

- Explore activities can be used to launch a topic or to reinforce concepts.  

- Explore activities do not have to be complicated.  

Have your class stick out their tongues and examine their papillae (taste buds) in a mirror.

- Explore activities can be both observational and experiential.  

· Examine, smell and taste different types of fruits.  

· Compare a variety of different spices for smell (and taste).

- Use one or more explore activities to explore each key concept or to develop related concepts.  What the types of explore activities you could use to demonstrate the following key concepts.

· Not all things smell.  Not all things smell the same.  

· Smells (odors) travel.   

- Give explore activities a real world context, a child-world context. 

Our sense of taste helps us tell if food is safe and good to eat.  Ripeness is one example.  Unripe fruits tend to be acidic.  Acidic foods taste sour.
Explore Activity #9:  Ripe Versus Unripe!

To explore this aspect of the sense of taste, have your class examine the differences between ripe and unripe fruits using their sense of sight, touch, smell, and taste.  Relate this to going to the supermarket where people often touch, thump, smell and, sometimes, taste fruit to tell if it is ripe, i.e. good to eat.  Good fruits to use, include:  bananas, grapes, peaches or pears.  

Weave together explorations.  After your class has made their initial observations about unripe fruits, try aging a banana for several days.  Do this in plain view.  Look, feel, smell and taste the banana after a day or two.  Compare the differences in appearance, smell and taste to a fresh banana.  

IMPORTANT NOTE:  When working with fruits, please be mindful of fungus, bacteria and chemicals that may be found, though not always seen, on fruits and vegetables!

Explore Activity #10:  Tasty Treat Test!

Sample a variety of different foods corresponding to sweet, salty, sour, bitter and umami, including:  lemon wedges and lemonade, candy, honey, jellybeans (sweet and sour), potato chips, pretzels, and unsweetened cocoa.  Smell sour milk or taste some plain yogurt.  For umami, you can try dissolving a beef bouillon cube in water.  You’ll get a combination taste of salty and savory, but definitely distinct from salty alone.  Also try mixing sweet and salty tastes with chocolate-covered pretzels or yogurt-covered raisins.    

Reinforce your sense of taste exploration.  After exploring each of the different taste categories, have your class affix printed words for sweet, sour, bitter, salty, and umami to a “Smiley” face handout or make a collage of different food pictures cut out from a magazine.
Explore Activity #11:  Same, But Different

Many animals have a highly developed sense of smell.  Some animals, like snakes “taste” the air with their tongue, sampling their surroundings.  Some insects have smell receptors located on their legs.  Take a look at and discuss some familiar and unusual animal/insect mouthparts and noses.  

· What are nostrils used for?  How do animals use their noses differently from people?

· Most animals have moist noses.  Do you think this might help an animal smell better?  Why?

Explore Activity #12:  Where’s That Smell?

Demonstrating that smells are chemically based is challenging because molecules themselves cannot be directly observed.  Smells as physical entities that can be transferred can be demonstrated.  Note: Flavor extracts are usually made with alcohol.  Tasting is not recommended with children.

-
Smell an orange and the rind.  

-
Rub a section of the rind on a piece of paper or squeeze an orange peel so that some of the essence squirts out.  

-
Use a familiar flavor extract (like banana or vanilla) to show how the “smell” component can be separated from the food item.  Soak several strips of paper in the extract overnight, allow to dry, and smell!

· Referring to an orange, where is the smell strongest… on the orange peel (rind) or the orange itself…on the inside of the rind or the outside?

· When you bend the rind or rub it on the paper, does the smell of orange stay on the paper?



























Did you know that pit vipers and other snakes are able to sense a warm body (food) from several feet away?  Snakes create a type of thermal image, a heat image, to determine where best to strike prey.  Areas such as the heart and arteries appear hotter to the snake and make the best striking targets.  






































KEY CONCEPTS:  Introducing The Five Senses


Our five senses help us learn about our environment.


We have different sense organs for each of our five senses.


Our brains help make sense of all the information we receive from our five senses.


Animals have senses too.  These tend to be far more specialized and acute than our own five senses, because animals must rely more heavily on their senses to survive.
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Introducing the Five Senses With An Engaging Activity


Sight.  What can we tell just by looking at our unknown?  Is it big or small?  What shape is it?  What color?  Does it have a pattern or a part that you can recognize?  Does it remind you of something familiar, something you know?  


Touch.  How does it feel?  Is it safe to touch it?  Is it sharp?  Is it hot or cold?  Touch it.  Is it rough or smooth?  Hard or soft?  


Sound.  Does it make a noise?  How can we find out?  Shake it.  Squeeze it.  Do you hear anything? 


Smell.  Does it smell?  Bring it near your nose.  Does it smell good or bad?  Does it smell like anything familiar?  


Taste.  Is it something you can eat?  Does it look like food?  Is it safe to taste?  Taste it.  How does it taste?  Does it remind you of anything familiar?
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Take Me Home!





Salt.  Salts, like potassium and sodium, are needed for proper water balance inside our cells, and for muscle and nerve activity.  


Sweet.  Sugars, such as carbohydrates, are high-energy foods. 


Savory (Umami) is associated with our ability to detect protein-rich foods, specifically the amino acid glutamic acid.


Bitter tastes are generally associated with poisonous plants, though there are many bitter tasting foods we normally eat such as mustard and coffee.  


Sour is associated with acidic tasting foods, including: citrus fruits, unripe fruits and spoiled foods (milk).  Kids have a particularly acute sense of sour and tend to love it!
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