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Daily tip for running science class discussions and groupwork.

News
Northwestern University: 26-Dec-2006, Eurekalert.  

Noses know

You don't need wine-tasting classes to detect subtle differences between pinot noir and cabernet sauvignon. Just pour yourself a couple of glasses and sniff. Your brain itself will quickly make you a modest wine expert. And you can drink the lesson plan.

A new study from Northwestern University shows that the brain learns to differentiate similar smells through passive experience. This sheds light on how we learn to identify thousands of smells from birth. 

The study also shows for the first time how and where the brain stores and updates information about scents. 

Researchers presented a single odor to human subjects for 3½ minutes. Half of the subjects got a minty odor. The other half got a flowery one. 

The researchers found that this sensory exposure created mint or floral expertise, respectively. Those who got the minty smell were able to differentiate other minty smells. Exposure to one mint scent made them experts in other mint scents - at least for a time. 

Likewise those exposed to flowery scents could tell the difference between other flowery scents. 

Tests showed that subjects kept their new expertise for at least 24 hours.

“When you have prolonged sensory experience with one smell, you become an expert for smells that are part of that original category,” noted Jay Gottfried, M.D. He is assistant professor of neurology at Northwestern's Feinberg School of Medicine. He is also the principal investigator of the study, which is published in Neuron. 

The researchers used functional MRI to measure brain activity of the subjects during the experiment. 

They found that an area of the brain known as the orbitofrontal cortex showed an increased response to the scents. 

“Previously no one knew what part of the brain was responsible for this type of learning,” said Wen Li, the lead study author. She is a post-doctoral fellow in Northwestern's Cognitive Neurology and Alzheimer's Disease Center at the Feinberg School of Medicine. 

The amount of brain activity in the orbitofrontal cortex matched how much of a scent expert a person became as a result of passive learning.

Information about an odor is not static in this brain region, Wen Li added. “It is highly malleable and can be rapidly updated by perceptual experience.” 

This property of the brain is called neural plasticity.

350 words

Flesch reading ease: 56

Flesch-Kincaid Grade level: 8.9

Word bank

Pupils will not know some of the words used in the text. Meanings are given below, followed by an exercise in matching words and meanings. 

Teachers may choose to provide some or all of the meanings to help pupils read and understand the story. An approach that leads to better learning is to ask pupils to complete as much of Activity 1 as possible during their first encounter with the text.

By tackling this exercise and those that follow - which are known collectively as directed activities related to texts (DARTs) - pupils can engage with a piece of writing, and learn a great deal from it, even when many of its ideas and words are unfamiliar to them.


Word
Meaning

1
cabernet sauvignon
type of red grape used in wine-making; a wine made from this grape

2
category
set of things similar to each other

3
detect
discover

4
differentiate
notice a difference

5
distinguish
tell apart

6
experience
something that happens

7
expertise
expert ability

8
exposed
in contact with

9
exposure
being in contact with

10
functional MRI
MRI is magnetic resonance imaging. It is a modern technique that uses a machine to give detailed 3-D images of the inside of a human body without the need for harmful radiation. Functional MRI is when the technique is used to gain images of blood flow and oxygen levels to different parts of the brain, while the patient performs a task or mental activity. This tells the researcher which parts of the brain are being used for that task.

11
identify
recognize as something

12
investigator
someone who finds out as much as possible, usually by following a plan

13
malleable
adaptable

14
modest
not great

15
neural
to do with the nerves or brain

16
neurology
study of nerves and brain

17
olfactory
to do with the sense of smell

18
original
earliest

19
passive
acted upon and not acting

20
perceptual
to do with information that comes through the senses

21
pinot noir
type of red grape used in wine-making around the world, but particularly in Burgundy; a wine made from this grape

22
plasticity
able to adapt to change

23
principal
main; leading

24
prolonged
lasting a long time

25
respectively
each in the order given

26
response
reaction

27
sensory
to do with the senses

28
similar
nearly the same; of the same kind

29
static
fixed; unchanging

30
subtle
faint or delicate

Activity 1

Mixed-up meanings

Pupils should try to fill in the blanks in the final column with the words that match the meanings. The words needed are listed, randomly mixed, in the first column.

This exercise should not be tackled in isolation, but by a reader with access to the story itself: The contexts in which words are used provide powerful clues to their meanings.  


Word
Meaning
Word should be

1
response
type of red grape used in wine-making; a wine made from this grape


2
identify
set of things similar to each other


3
passive
discover


4
similar
notice a difference


5
plasticity
tell apart


6
differentiate
something that happens


7
distinguish
expert ability


8
exposure
in contact with


9
neural
being in contact with


10
modest
MRI is magnetic resonance imaging. It is a modern technique that uses a machine to give detailed 3-D images of the inside of a human body without the need for harmful radiation. Functional MRI is when the technique is used to gain images of blood flow and oxygen levels to different parts of the brain, while the patient performs a task or mental activity. This tells the researcher which parts of the brain are being used for that task.


11
neurology
recognize as something


12
sensory
someone who finds out as much as possible, usually by following a plan


13
detect
adaptable


14
static
not great


15
exposed
to do with the nerves or brain


16
expertise
study of nerves and brain


17
original
to do with the sense of smell


18
perceptual
earliest


19
respectively
acted upon and not acting


20
experience
to do with information that comes through the senses


21
category
type of red grape used in wine-making around the world, but particularly in Burgundy; a wine made from this grape


22
prolonged
able to adapt to change


23
subtle
main; leading


24
olfactory
lasting a long time


25
cabernet sauvignon
each in the order given


26
functional MRI
reaction


27
pinot noir
to do with the senses


28
investigator
nearly the same; of the same kind


29
malleable
fixed; unchanging


30
principal
faint or delicate


Activity 2

Comprehension 

1. Which of our human senses did this research study?

2. The research has made two main discoveries. The first is that the brain learns different smells through “passive experience”. What is the second discovery? 

3. The people who took part in the experiment were given two different scents. What were these?

4. For how long did they smell them?

5. What did the people who got the minty scent become?

6. What did the people who got the flowery scent become?

7. Why does the writer say “at least for a time”.

8. What method did the scientists use to measure brain activity during the experiment?

9. What part of the brain was working while the people were trying to tell different scents apart?

10. What has this research shown that no one knew before?

11. Was the amount of activity in the orbitofrontal cortex, shown by the functional MRI, different for different people?

12. If someone had a lot of brain activity in that region, were they good or bad at telling the scents apart?

13. Can you think why the writer describes this method of learning different smells as “passive experience”?

14. In your own words what does neural plasticity mean?

Activity 3

Find the missing word

Pupils should try to fill in the blanks using clues from the rest of the sentence. When in doubt, the length of each blank indicates the length of the missing word. A complete list of words that belong in the blanks is provided at the end of the passage.

Noses know

You don't need wine-tasting classes to detect subtle ___________ between pinot noir and cabernet sauvignon. Just pour yourself _ couple of glasses and sniff. Your brain itself will _______ make you a modest wine expert. And you can _____ the lesson plan.

A new study from Northwestern University shows ____ the brain learns to differentiate similar smells through passive __________. This sheds light on how we learn to ________ thousands of smells from birth. 

The study also shows ___ the first time how and where the brain stores ___ updates information about scents. 

Researchers presented a single odor __ human subjects for 3½ minutes. Half of the subjects ___ a minty odor. The other half got a flowery ___. 

The researchers found that this sensory exposure created ____ or floral expertise, respectively. Those who got the minty _____ were able to differentiate other minty smells. Exposure to ___ mint scent made them experts in other mint scents, at least for a time. 

Likewise those exposed to _______ scents could tell the difference between other flowery scents. 

Tests showed that subjects kept their new expertise for __ least 24 hours.

“When you have prolonged sensory experience with ___ smell, you become an expert for smells that are ____ of that original category,” noted Jay Gottfried, M.D. He __ assistant professor of neurology at Northwestern's Feinberg School of ________. He is also the principal investigator of the _____, which is published in Neuron. 

The researchers used __________ MRI to measure brain activity of the subjects during ___ experiment. 

They found that an area of the brain _____ as the orbitofrontal cortex showed an increased response to ___ scents. 

“Previously no one knew what part of the _____ was responsible for this type of learning,” said Wen __, the lead study author. She is a post-doctoral ______ in Northwestern's Cognitive Neurology and Alzheimer's Disease Center at ___ Feinberg School of Medicine. 

The amount of brain activity __ the orbitofrontal cortex matched how much of a scent ______ a person became as a result of passive learning.

Information _____ an odor is not static in this brain region, ___ Li added. “It is highly malleable and can be _______ updated by perceptual experience.” 

This property of the brain __ called neural plasticity.

These are all the words that belong in the blanks:
a, about, and, at, brain, differences, drink, experience, expert, fellow, flowery, for, functional, got, identify, in, is, is, known, Li, Medicine, mint, one, one, one, part, quickly, rapidly, smell, study, that, the, the, the, to, Wen

Answer Key:

Noses know

You don't need wine-tasting classes to detect subtle differences between pinot noir and cabernet sauvignon. Just pour yourself a couple of glasses and sniff. Your brain itself will quickly make you a modest wine expert. And you can drink the lesson plan.

A new study from Northwestern University shows that the brain learns to differentiate similar smells through passive experience. This sheds light on how we learn to identify thousands of smells from birth. 

The study also shows for the first time how and where the brain stores and updates information about scents. 

Researchers presented a single odor to human subjects for 3½ minutes. Half of the subjects got a minty odor. The other half got a flowery one. 

The researchers found that this sensory exposure created mint or floral expertise, respectively. Those who got the minty smell were able to differentiate other minty smells. Exposure to one mint scent made them experts in other mint scents - at least for a time. 

Likewise those exposed to flowery scents could tell the difference between other flowery scents. 

Tests showed that subjects kept their new expertise for at least 24 hours.

“When you have prolonged sensory experience with one smell, you become an expert for smells that are part of that original category,” noted Jay Gottfried, M.D. He is assistant professor of neurology at Northwestern's Feinberg School of Medicine. He is also the principal investigator of the study, which is published in Neuron. 

The researchers used functional MRI to measure brain activity of the subjects during the experiment. 

They found that an area of the brain known as the orbitofrontal cortex showed an increased response to the scents. 

“Previously no one knew what part of the brain was responsible for this type of learning,” said Wen Li, the lead study author. She is a post-doctoral fellow in Northwestern's Cognitive Neurology and Alzheimer's Disease Center at the Feinberg School of Medicine. 

The amount of brain activity in the orbitofrontal cortex matched how much of a scent expert a person became as a result of passive learning.

Information about an odor is not static in this brain region, Wen Li added. “It is highly malleable and can be rapidly updated by perceptual experience.” 

This property of the brain is called neural plasticity.

Activity 4

What kind of statement?

Students should read the news story on page 1 about the latest scientific research, and highlight phrases or sentences according to the following key (or any other way of indicating the different types of statement that can be done with the resources in their pockets or in your classroom):

Existing knowledge

Aims of the research

Technology and methods

New findings or developments

Hypothesis
Evidence
Issues and applications

Normally no more than one phrase or sentence should be highlighted in each paragraph, unless the reader decides that a particular paragraph contains several really important ideas. 

Usually the decision will not be too difficult. But choosing between, say, hypotheses and new findings can sometimes be tricky. There isn't always an obviously right or wrong answer, even to the scientists themselves. 

Pupils should be encouraged not to agonize too long over their choice of statement type, but to be prepared to give reasons for their decisions. 

Note: A hypothesis is a “tentative explanation that leads to predictions that can be tested by experiment or observation”.

Answer Key: (This is an illustrative set of choices. There are many others.)
Noses know

You don't need wine-tasting classes to detect subtle differences between pinot noir and cabernet sauvignon. Just pour yourself a couple of glasses and sniff. Your brain itself will quickly make you a modest wine expert. And you can drink the lesson plan.

A new study from Northwestern University shows that the brain learns to differentiate similar smells through passive experience. This sheds light on how we learn to identify thousands of smells from birth. 

The study also shows for the first time how and where the brain stores and updates information about scents. 

Researchers presented a single odor to human subjects for 3½ minutes. Half of the subjects got a minty odor. The other half got a flowery one. 

The researchers found that this sensory exposure created mint or floral expertise, respectively. Those who got the minty smell were able to differentiate other minty smells. Exposure to one mint scent made them experts in other mint scents - at least for a time. 

Likewise those exposed to flowery scents could tell the difference between other flowery scents. 

Tests showed that subjects kept their new expertise for at least 24 hours.

“When you have prolonged sensory experience with one smell, you become an expert for smells that are part of that original category,” noted Jay Gottfried, M.D. He is assistant professor of neurology at Northwestern's Feinberg School of Medicine. He is also the principal investigator of the study, which is published in Neuron. 

The researchers used functional MRI to measure brain activity of the subjects during the experiment. 

They found that an area of the brain known as the orbitofrontal cortex showed an increased response to the scents. 

“Previously no one knew what part of the brain was responsible for this type of learning,” said Wen Li, the lead study author. She is a post-doctoral fellow in Northwestern's Cognitive Neurology and Alzheimer's Disease Center at the Feinberg School of Medicine. 

The amount of brain activity in the orbitofrontal cortex matched how much of a scent expert a person became as a result of passive learning.

Information about an odor is not static in this brain region, Wen Li added. “It is highly malleable and can be rapidly updated by perceptual experience.” 

This property of the brain is called neural plasticity.
Activity 5
Topics for group discussion or pupil presentations

1. How many differences can you think of between the sense of smell and the sense of sight?

2. After taking a mixture of drugs one night, a 22-year-old medical student dreamed that he had become a dog and was surrounded by extraordinarily rich, meaningful smells. The dream seemed to continue after he woke up-his world was suddenly filled with pungent odors. Walking into the hospital clinic that morning, “I sniffed like a dog. And in that sniff I recognized, before seeing them, the twenty patients who were there,” he later told neurologist Oliver Sacks. www.hhmi.org/senses/d110.html
Imagine that you're a dog for a day. Describe the world around you.

Links to free activities, lesson plans and background information.

1. http://faculty.washington.edu/chudler/image.html Modern techniques for imaging the brain. From Neuroscience for Kids, University of Washington.

2. www.simplyphysics.com/MAIN.HTM The science and technology of MRI

3. www.simplyphysics.com/MRIntro.html Animated introduction to MRI.

4. www.teachersdomain.org/resources/tdc02/sci/life/reg/taste/index.html Sense of taste and smell, with QuickTime video. From Teachers' Domain. 

5. www.smv.org/jil/mll/ktwo/MLLK-2MS-CA-tassme.pdf Taste and smell classroom activities. From Science Museum of Virginia. 

6. www.ninds.nih.gov/disorders/brain_basics/know_your_brain.htm Introduction to parts of the brain and what they do. From National Institutes of Health

7. http://faculty.washington.edu/chudler/functional.html Functional divisions of the cortex. University of Washington

8. http://health.howstuffworks.com/question139.htm How does the sense of smell work? What causes a smell?

9. www.sciencenews.org/articles/20050528/fob4.asp Kids' background on science of scent. 

10. www.tastescience.com/abouttaste2.html From tongue and nose to brain.

Links to more links

www.functionalmri.org/
www.pbs.org/wnet/brain/episode1/resources.html
www.kidscoop.com/resources/smell.html
www.senseofsmell.org/resources/links.php
Daily tip for science class discussions and groupwork

Why use small group discussion
· Students enjoy it 

· It allows active involvement by everyone 

· The shy and less articulate are more able to contribute 

· Students learn from each other 

· Everyone gets more practice at expressing ideas 

· A two-way discussion is almost always more creative than individual thoughts 

· Social skills are practiced in a safe environment of tolerance and cooperation 

· Discussion is essential to clarify arguments for a topic where there are no right answers.

From Science for Public Understanding: www.scpub.org

[image: image1.png]


real   science


