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Ideas for Interactive Student Notebooks
(from History Alive)



  1. Advertisements – design advertisements to represent migration, settlement, or the significance of a
specific site.



  2. Annotated Classroom Maps – create annotated classroom maps after Experiential Exercises to
show how classroom experiences relate to historical situations.



  3. Annotated Illustrations – make annotated illustrations to recount a story of travel or migration, to
represent a moment in time, or to label architectural features.



  4. Annotated Slides – use simple sketches of powerful images, accompanied by annotations, to help
students understand difficult content.



  5. Book or Compact Disk Covers – design book or compact disk covers to highlight and illustrate
important concepts.



  6. Caricatures – draw caricatures to present the main characteristics of a group in history or how an
individual or group was perceived by another group.



  7. Eulogies – write eulogies to extol the virtues of prominent historical figures or civilizations.



  8. Facial Expressions – draw facial expressions to summarize the feelings of groups who have
different perspectives on a single event.



  9. Flow Charts – create flow charts to show causal relationships or to show steps in a sequence.



10. Forms of Poetry – write various forms of poetry to describe a person, place, event, or  feeling of a
moment.



11. Historical Journals – assume the role of a historical figure to keep a journal that recounts the
figure’s feelings and experiences in language of the era.



12. Illustrated Dictionary Entries – explain key terms by created illustrated dictionary entries. Write a
definition, provide a synonym and an antonym, and draw an illustration to represent each term.



13. Illustrated Outlines – use simple drawings and symbols to graphically highlight or organize class
notes.



14. Illustrated Proverbs – create illustrated proverbs to explain complex concepts.



15. Illustrated Timelines – create illustrated timelines to sequence a series of events in chronological
order.



16. Invitations – design invitations that highlight the main goals and key facts of important historical
events.
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17. Making Connections Outside the Classroom – after completing an activity, find examples outside
of class of the topic or concept studied.



18. Metaphorical Representations – create metaphorical representations to explain difficult or abstract
historical concepts.



19. Mind Notes – draw and label outlines of the heads of important historical figures. Fill in the
outline with quotations and paraphrased thoughts from the figure.



20. Mosaics – synthesize information from a broad content area by creating mosaics. Use visuals and
words to represent similarities, differences, and important concepts.



21. Perspective Pieces – design drawings or write newspaper articles to represent different
perspectives on controversial figures, events, and concepts.



22. Pictowords – create pictowords (symbolic representations of words or phrases that show their
meaning) to help define difficult concepts.



23. Political Cartoons and Comic Strips – create political cartoons and comic strips to provide social
or political commentary on important historical events.



24. Postcards – after studying specific content, write postcards to summarize information about places
or events.



25. Posters – draw posters to emphasize key points about political ideas, a political figure’s point of
view, or reasons behind important historical events.



26. Provocative Statements – have students react to provocative statements to introduce historical
themes or to critically assess a historical period.



27. Report Card – used graded evaluations to assess the policies of leaders or governments.



28. Sensory Figures – create sensory figures (simple drawings of prominent historical figures with
descriptions of what they might be seeing, hearing, saying, feeling, or doing) to show the thoughts,
feelings, and experiences of historical figures.



29. Spectrums – place information on spectrums to show multiple perspectives on a topic or to express
an opinion about an issue.



30. Spoke Diagrams – create spoke diagrams as a visual alternative to outlining.



31. T-Charts – create T-charts to compare classroom experiences with historical details, to look at
advantages and disadvantages of a topic, or to compare and contrast two different items.



32. Venn Diagrams – create Venn diagrams to compare and contrast people, concepts, places, or
groups.



33. “What If?” Statements – use “what if?” statements to apply newfound knowledge to hypothetical
historical situations.
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Overview for Interactive Notebook



Left Side
Student Process New Ideas



Right Side
Teacher Provides New Information



• Reorganize new information in creative
formats



• Express opinions and feelings
• Explore new ideas



• Class notes
• Discussion notes
• Reading notes
• Handouts with new information



Materials Needed – colored pencils and markers, scissors, glue stick, rulers, etc.



Interactive Notebook



Notebooks have a “left-side, right-side” orientation to help students record, organize, and process new
information. Much of the classroom and homework will be done in the interactive notebook.



Left-Hand Side Right-Hand Side



The left side of the notebook (the “output” side) is
primarily used for processing new ideas. Students work
out an understanding of new material by using
illustrations, diagrams, flow charts, poetry, colors,
matrices, cartoons, etc. Students explore their opinions
and clarify their values on controversial issues, wonder
about “what if” hypothetical situations, and ask
questions about new ideas. They also express their
feelings and reactions to activities that tap into
intrapersonal learning. And they review what they have
learned and preview what they will learning. By doing
so, students are encouraged to see how individual
lessons fit into the larger context of a unit.
The left side of the notebook
• Stresses that writing down lecture notes does not mean



students have learned the information. They must
actively do something with the information before the
internalize it.



• Clearly indicates which ideas are the teacher’s and
which are the student’s. Everything on the left side is
are student ideas and belong to the student.



• Gives students permission to be playful and
experimental since they know the left side is their page
and they will not be interfering with class notes.



• Allows students to use various learning styles to
process social studies information.



The right side of the notebook (the
“input” side) is used for recording class
notes, discussion notes, and reading
notes. Typically, all “testable”
information is found here. Historical
information can be organized in the
form of traditional outline notes.
However, the right side of the notebook
is also an excellent place for the teacher
to model how to think graphically by
using illustrated outlines, flow charts,
annotated slides, T-charts, and other
graphic organizers.
Handouts with new information also go
on the right side.



The right side of the notebook
• Is where the teacher organizes a



common set of information that all
students must know.



• Gives students the “essentials” of
the social studies content.



• Provides the teacher with an
opportunity to model for students
how to think graphically. There are
many visual ways to organize
historical information that enhance
understanding.
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Why Interactive Notebooks engage students:



• Students use both their visual and linguistic intelligences. The left side of the notebooks allows
visual learners to use their best medium to explore and share ideas, and encourages nonvisual
learners to become more proficient with graphic approaches in a nonthreatening way. Both types of
learners will work with their writing skills.



• Note taking becomes an active process. These notebooks invite students to become engaged in their
learning. Students will spend some time passively recording ideas from a lecture or the board, but
most of their time doing something with ideas-putting them into their own words, searching for
implication or assumptions, transforming words into visuals, finding the main point of a political
cartoon, etc. This is especially true of the left side of the notebook, which is reserved for their active
exploration of social studies ideas.



• Notebooks help students to systematically organize as they learn. With the teacher’s
encouragement, students can used their notebooks to record ideas about every activity they engage
in during a unit. Have them use a variety of organization techniques-topic headings, colored
highlights, different writing styles-to synthesize historical concepts and make coherence of what
they learn. The notebook permits assignments to be kept together in a regular place and in logical
order.



• Notebooks become a portfolio on individual learning. These personal, creative notebooks become a
record of each student’s growth. The teacher, students, and even parents can review a student’s
progress in writing, illustrating, recording, thinking, and organization skills.



Components of Interactive Notebooks:



• Cover – encourage students to create colorful covers that reflect the topics and themes that are being
learned. This makes the notebooks their own creation that they can take pride in; it also reduces the
number of lost notebooks throughout the school year.



• Student Guidelines – decide in advance what students should have in their notebooks and clearly
communicate those expectations. Most teachers create a list of criteria, e.g. when the notebooks will
be graded, the criteria for grading, what percentage the notebook will count for the social studies
grade will by the notebook. Ask students to attach that list to the inside cover of their notebooks.
Some teachers also include directions for specific types of notebook assignments, class rules, and
their grading policy.



• Table of Contents – have students create a running table of contents for their notebooks. In addition
to the list of assignments they have to complete, the teacher may also add comments or scores for
each assignment. This will help the teacher when it comes time to grade the notebooks.



• Author Page – let students create a page about themselves at the front of their notebooks. The
author page could include a photograph and personal information such as age, height, favorite foods,
and family members. Personalizing the notebooks helps to ensure that very few will get lost.



• Work in Progress – ask students to tape of staple a manila envelope to the inside of the back cover
of the notebooks as a place to keep “work in progress.” Once an assignment is completed, then it
can be placed in the appropriate place in the notebook.



• Grading – create a system that allows the teacher to easily grade the notebooks every grading
period.



• Lost and Found – keep a master copy so that if a student does lose a notebook, he can review the
master notebook so determine what needs to be redone. The master copy can also be used by
students who were absent or pulled out of class during the class period.
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NOTE TAKING



Cornell Notes
To help me organize notes.



Divide the paper into three sections.
•  Draw a dark horizontal line about 5 or 6 lines from the bottom. Use a heavy



magic marker so that it is clear.
•  Draw a dark vertical line about 2 inches from the left side of the paper from the



top to the horizontal line.



Document
•  Write course name, date and topic at the top of each page



Write Notes
•  The large box to the right is for writing notes.
•  Skip a line between ideas and topics
•  Don't use complete sentences. Use abbreviations, whenever possible. Develop a



shorthand of your own, such as using & for the word "and".



Review and clarify
•  Review the notes as soon as possible after class.
•  Pull out main ideas, key points, dates, and people, and write them in the left



column.



Summarize
•  Write a summary of the main ideas in the bottom section.



Study your notes
•  Reread your notes in the right column.
•  Spend most of your time studying the ideas in the left column and the summary at



the bottom. These are the most important ideas and will probably include most of
the information that will be tested.



This strategy is based on a strategy presented in Pauk, W. (1997). How to study in college (6th ed). Boston:
Houghton Mifflin.
Learning Toolbox. Steppingstone Technology Grant, James Madison University,
MSC 1903, Harrisonburg, VA 22807.
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Science Lab Sentence Frames

Introductory Statements:
In this lab I will….

…… is an example of ……………..

This lab demonstrates….

My hypothesis is ………………….

I expect ………………………….

If ……………………., then ………………….

The purpose of this lab is to understand………………………….

Predicting:

I predict that ………………………………..

Based on ……………, I infer that……………………..

I hypothesize that …………………………………….

I think/believe that …………………………………..

In my opinion ……………………..

It seems to me that …………………

Based on my experience, I think ………………………….

Reporting a Group’s Idea:

We decided/agree that…..

We concluded that ……

Our group sees it differently because….

We had a different approach because…..

Explaining:

One answer is ………………..

One reason is……………..

A solution is ……………….

The problem is …………………..

I believe that ………………………

I predict that ……………………..

I suggest that………………

My data shows …………………………..

Comparing:

Same as 

Just like/as

Not only..but also

As well as

In the same way

Similarly

In comparison

Contrasting:

Different from 

However

While

As opposed to 

But on the other hand

Instead of

Although

In contrast

yet
Showing Cause and Effect relationships:

Because

Consequently

In order to 

Therefore

Thus

Effects of 

This led to

As a results of 

May be due to 

So that 

For this reason

Nevertheless
Disagreeing:

I don’t’ agree with you because….

I got a different answer than you because…..

I see it another way because…..

Concluding Statements:

In conclusion, ………………………………………..

My results include……………………………………

I/We found that ……………………………….

I/We learned that………………………………

I/We discovered that ……………………..

I/We observed (heard/felt/smelled) that ………………………….

My data shows that………………………………….

……………………… shows that …………..happened.  

My idea is similar to/related to __________’s idea.

I agree with ________ that ………………

My ideas build upon ______’s idea.

[image: image3.png]www.dositey.com




[image: image4.png]www.dositey.com




[image: image5.png]www.dositey.com





Salt Writing Prompt

Writing Prompt:  You are an athlete who is hoping to earn an athletic scholarship so you train hard to get accepted to your dream school UCLA or USC.  Your high school coach tells you that you need to drink more sport drinks like Gatorade after you train to replenish your body fluids and electrolytes, but your science teacher tells you that sport drinks have salt in them, which is a problem with your parents.  Your parents said you are not allowed to consume anything that contains salt because the entire family is on a low sodium diet to prevent heart disease which runs in the family.  

Your assignment is to write a persuasive letter to your coach or parents to tell them how you feel about drinking sport drinks after a workout.  In your letter, explain how you understand the concept of cell transport (osmoregulation) and how it relates to your stance on sport drinks.  In order to have a well written, persuasive letter you must include support and evidence for your argument.  

Suggested Teacher Instructions: Here are several suggestions on how you can use the following writing prompt and provided articles on salt to emphasize the importance of plasma membrane transport (osmoregulation).

1. Let your students first read an article such as “Salt: The Forgotten Killer” and have them respond to the writing prompt.  After your students write their persuasive letter, you can follow-up with the “Salt and the ultraendurance athlete” article or the article that is more general entitled “The Health Benefits and Health Risks of Salt” and have a class discussion.  Some students may want to change their stance, which is great because it demonstrates critical thinking.

2. Have your students read all of the articles before they respond to the writing prompt.  

3. Use the writing prompt to set-up a debate style classroom discussion.  

Suggested Internet Articles:

· “Salt and the ultraendurance athlete”

<http://www.rice.edu/~jenky/sports/salt.html>
· “Salt: The Forgotten Killer”

<http://www.umm.edu/features/salt_Q&A.html>
· “The Health Benefits and Health Risks of Salt”

<http://factoidz.com/the-health-benefits-and-health-risks-of-salt/>

Important Vocabulary to Emphasize:

Electrolytes

Passive transport

Osmosis

Cell membrane

Concentration gradient

Selectively permeable membrane

Salt and the ultraendurance athlete

Recently, Americans have been urged to pay more attention to their sodium intake. Decades ago, all foods seemed heavily salted. Then, a link between sodium intake and high blood pressure was discovered. Suddenly, "sodium - free" or "low sodium" products began flooding the consumer market. Certainly, to a degree, this is justified. Many diseases are worsened by excess sodium intake, and millions of Americans must closely watch the amount of sodium in their diet.

However, sodium is a required element for normal body functions. It is lost in sweat and urine and is replaced in the diet. The body has a remarkable ability to maintain sodium and water balance throughout a variety of conditions, thus ensuring our survival. Ultraendurance events challenge this survival mechanism.

In hot, humid conditions a large amount of sweat is lost, which can disturb sodium and water balance. Adequate hydration and sodium intake -- either via sports drinks or food -- becomes vitally important during long races. The goal of this article is to help you determine how to maintain sodium balance during training and racing and during recovery. The information for this article came from a variety of published studies done on healthy, young athletes and may not be appropriate for everyone. Athletes who are under a physician's care or have health problems should check with their doctor about salt and their ability to exercise in the heat.

Hyponatremia -- what is it?

Hyponatremia means a low concentration of sodium in the blood. When it occurs in triathletes, it usually happens during long or ultra-distance races in the heat but may occur anytime. It is estimated that approximately 30% of the finishers of the Hawaii Ironman are both hyponatremic and dehydrated. The longer the race, the greater the risk of hyponatremia.

What causes it?

The exact mechanisms are not fully understood and I won't go into the complex physiologic pathways of sodium and water balance. The simplest answer is that lost sweat (salt and water) is replaced by ingested water (no salt). This dilutes the sodium in the bloodstream, and hyponatremia results. Longer races carry a greater risk of hyponatremia because of the total amount of sweat lost. During exercise in the heat, more salt is lost in sweat per hour than is usually replaced by food and fluids, including sports drinks. Your body can tolerate a degree of imbalance for a short period of time, but it may decompensate if this continues for too long.

Sweat contains between 2.25 - 3.4 grams of salt per liter, and the rate of perspiration in a long, hot race can easily average 1 liter per hour. So, for a 12 hour race, one could lose approximately 27 to 41 grams of salt. If the athlete replaces only the lost water and has minimal salt intake, hyponatremia can result.
Medications and hyponatremia

Aspirin, ibuprofen, and other non-steroidal anti-inflammatory agents interfere with kidney function and may contribute to the development of hyponatremia in triathletes. The same applies to acetaminophen (Tylenol). I have seen many athletes taking these drugs during Ironman races, and I strongly recommend against this practice. They won't make you faster and may hurt you. Under tough conditions, your kidneys need to function at 100%. Other drugs that may contribute to hyponatremia are diuretics, narcotics, and certain psychiatric medications.

What are the symptoms of hyponatremia?

The spectrum of symptoms can range from mild to severe and can include nausea, muscle cramps, disorientation, slurred speech, confusion, and inappropriate behavior. As it progresses, victims may experience seizures or coma, and death can occur. Severe hyponatremia is a true medical emergency.

Treatment

Minor symptoms, such as nausea and mild muscle cramps, can be treated by eating salty foods and hydrating with a sodium containing sports drink. More severe symptoms require treatment by qualified medical personnel. If you think you are suffering from hyponatremia or are unsure, seek medical attention immediately. 

Recommendations

There are no clear cut guidelines, and recommendations need to be individualized for each triathlete. Some authorities recommend drinking less water to rebalance sodium and water intake. However, given the risk of dehydration and heat injury, this is not a practical recommendation. To reiterate, all of the hyponatremic athletes in the Hawaii Ironman were also dehydrated. Others recommend increasing salt intake, and this seems more prudent. By ingesting more sodium, hydration with water is balanced and dilution of blood sodium does not occur. 

Salt vs. Sodium?

Undoubtedly, some of you have noticed that FDA food labels list grams (or milligrams) of sodium, and at times in this article, I have referred to grams of salt. What is the difference? Salt is made up of sodium and chloride. The FDA labels lists only the sodium content. This is because there are usually other sodium containing salts (eg. sodium citrate) in these products. To avoid confusion, the easiest way to ensure that you have enough sodium intake is to get used to reading the FDA labels. For example to get 1 gram (1000mg) of sodium into your body, you would need to drink more than half a gallon (2.18 liters) of Gatorade -- certainly impractical every hour! To get 1 gram of sodium from table salt, you would need to ingest 2.5 grams (1 gram from sodium, 1.5 grams from chloride). A teaspoon of salt weighs approximately 6.6 grams. 
What about salt tablets?

It is best if you strive to get your sodium from both sports drinks and salty foods -- as opposed to salt tablets -- for two reasons. Salty foods stimulate thirst, and it is possible to ingest too much salt with tablets but very difficult with food. If you don't think that your food and sports drink is providing enough sodium, then consider salt tablets. Make sure you know how much you are taking! 
Salt: The Forgotten Killer (Interview by Michelle W. Murray)
A UM hypertension expert discusses the health risks of sodium 

One of the University of Maryland Medical Center’s experts on hypertension, Dr. Stephen Havas, recently spoke at a news conference in Washington, D.C., when the Center for Science in the Public Interest released a report that says high-salt diets cause 150,000 premature deaths in the U.S. each year and that urgent action is required from federal health authorities to reduce Americans' sodium consumption. 
The report identifies trends in sodium consumption, highlights some of the processed foods and restaurant meals that have the highest sodium content, and makes policy recommendations designed to reduce Americans' sodium intake. CSPI also announced a lawsuit aimed at ending the Food and Drug Administration’s 20-year-long delay on finalizing salt’s regulatory status.

Stephen Havas, M.D., a professor of epidemiology, preventive medicine, and medicine at the University of Maryland School of Medicine, also represents the American Public Health Association (APHA) on an expert committee that advises the National Institutes of Health about the prevention and control of hypertension.  He was the author of a resolution adopted by APHA calling for a 50 percent reduction in salt in processed and restaurant food over the next 10 years.  Dr. Havas said that reduction would save 150,000 lives a year from strokes, heart attacks and other illnesses.

Below, Dr. Havas answers questions about the health risks of sodium and offers advice on lowering your salt intake.

What conclusion has the medical community come to regarding high-sodium diets? 

The medical community has reached a consensus that diets high in sodium are a major cause of high blood pressure as well as pre-hypertension, or blood pressure just short of high blood pressure. This significantly increases the risk of having a heart attack or stroke. 

About how many Americans suffer from high blood pressure and pre-hypertension? 
Today roughly 65 million Americans have hypertension, also known as high blood pressure, and another 45 million have pre-hypertension.  Blood pressures greater than 140/90 are considered hypertension, while those between 120/80 and 140/90 are considered to be pre-hypertension.  Ninety percent of Americans will ultimately develop hypertension unless preventive actions are taken. 
Looking at the bigger picture, each year 700,000 Americans die of heart disease and more than 160,000 die of stroke. Blood pressure levels greater than 120/80 are a major cause of these diseases. The risks of heart attack, congestive heart failure, stroke, and end-stage kidney disease increase progressively as blood pressure levels rise above normal levels. Unfortunately, a lifetime of eating too much salt is putting Americans’ lives in jeopardy.   

And sodium is a major cause of high blood pressure, more so than obesity or other factors? 
Although obesity and other factors also contribute to hypertension, excessive sodium intake is one of the most important causes and the cause most amenable to a public health solution. There is a clear relationship between habitual sodium intake and blood pressure.  A landmark randomized clinical trial, the Dietary Approaches to Stop Hypertension (DASH) Sodium study demonstrated this. The study randomized participants either to the DASH eating plan, which is high in fruits, vegetables and fiber and low in fat, or to the usual American diet. 

Individuals ate their respective diets at three sodium levels: high (3,300 mg), intermediate (2,400 mg) and low (1,500 mg). A teaspoon of salt contains roughly 2,400 mg of sodium. Reducing sodium from the high level to the low level lowered blood pressure by 8.3/4.4 mm Hg in people with high blood pressure and by 5.6/2.8 mm HG in people with normal blood pressure. 

Blood pressure reductions such as those would have major impacts on mortality as well as on the occurrence of disabling disease. This could result in fewer deaths from stroke and coronary heart disease. 

How much sodium does the average American consume on a daily basis? 
Unfortunately, American adults ingest nearly 4,000 mg of sodium daily on average, far exceeding current recommendations. 

 What are the current recommendations? 
The Institute of Medicine of the National Academy of Sciences, the Department of Agriculture, the Department of Health and Human Services and the World Health Organization have all supported lowering daily sodium intake to no more than 2,400 mg and some of those agencies have said that many people should consume less than 1,500 mg. 

Adults who are middle-aged, elderly, already have hypertension or prehypertension, or who have a family history of hypertension should consume less than 1,500 mg. 
What is the main culprit of the high salt content in foods? 
Roughly 75 percent of the daily sodium intake of the U.S. population comes from salt in processed and restaurant foods. Only 10 percent comes from foods’ natural content. That makes it extremely difficult for consumers to follow a low-sodium diet. 

Why does that make it so difficult? 
Because many canned and frozen foods contain 1,000 mg or more of sodium in an eight-ounce serving. Consumers must read food labels very carefully to select lower sodium products. Often such products are difficult to find or cost more.

Restaurant meals, which are not labeled, often contain 3,000 mg of sodium or more, added without the consumer’s knowledge.   
Given those challenges, how can people reduce their salt intake? What are some good tips people can follow to consume less sodium on a daily basis
· Making recipes from scratch will allow you to avoid much of the salt in your diet. 

· If you do buy any processed foods in the supermarket, select ones that are the lowest in sodium. Products that are labeled “sodium free” or ones that have less than 100 mg per serving are the best.

· When you go to a restaurant, ask them to prepare your food without adding any salt and to use other spices instead. Most restaurants will agree to do this or will suggest items for which they will do this. 

· Avoid salting your food.

· Use spices other than salt when cooking. Examples include pepper, basil, thyme, garlic. 

· Choose snacks low in sodium like fruits and vegetables. Avoid salty snacks such as pretzels and potato chips. 
The Health Benefits and Health Risks of Salt

Doctors all over the world accept the importance of salt for good health and life. The medical experts make use of it in dietary therapy to treat or prevent health problems. Saline solution is used in hospital emergency rooms. 
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Salt: Health Benefits

Sodium is an important chemical element in salt, and salt is the major source of sodium in our food. 2.5 grams of salt provides 1 gram of sodium. Our body needs a small amount of sodium to help maintain normal function of nerves and muscles, especially in relaxation and contraction and keep normal blood pressure.

Sodium is the key mineral compromising our blood. All body fluids consist of sodium and it helps in maintaining fluid balance within the body. Sodium is essential for good health, specially for balancing our potassium -sodium balance levels.

As sodium functions as a proper hydrator, Lower level of sodium in our body results in dehydration. Insufficient sodium can also cause an imbalance in pH level of blood and bad muscle function.

Sodium is also necessary in producing gradients across cells to facilitate nutrients uptake and to send electrical impulses in muscle and nerve .In this context, it is crucial that the body is capable for managing the sodium level in the blood.

Sodium is essential to regulate blood pressure, and the body fluids. Our body only requires about 1,000 mg of salt / day, and it is to be noted that, healthy adults should not use more than about 2,400 mg daily. These consumption levels may vary from individual to individual based on determinants including current state of health weight, activity level, and so on. But the fact is that most of us eat four times or more the upper limit of daily sodium recommendations.

Salt: Health Risks

Too much sodium in the diet results in severe health problems. It has been a topic of hot debate over the past couple of decades about the interconnection between salt and blood pressure. Many studies have been revealed that higher intake of sodium may increase blood pressure.

If you have excess salt in your body, it begins to accumulate in your blood, which results in the increment of your blood volume and weight. In fact, it generates much more burden to your heart to send same amount of blood. Gradually, this can cause negative impacts to your cardiovascular system, making you badly affected to artery and heart health risks. At the same time, high sodium intake can contribute to water retention, and you will get dehydrated. As a result, blood pressure varies. High blood pressure can increase the risk of stroke, heart attack.

Too much sodium in the diet has been associated with an increased risk of developing stomach cancer and adverse effects on the kidney if there is some underlying abnormality. Consuming foods with more salt can generate kidney problems, and causes water retention and cause swelling.

How to Cut Down on Salt?

Processed or prepared foods are the major part of salt consumption comes from. For e.g.: soups, canned vegetables and lunchmeats, frozen meals, and even packaged desserts may contain huge quantity of sodium. . You’ll see that some products have excess amounts of sodium, while others have somewhat less. It is so essential that always checkup the nutritional label on the products that you want to buy. Always choose low level sodium varieties, especially in canned goods.

Thus, if you are in a stage to reduce the consumption of salt, the most important thing you should do is to avoid most of the processed foods. Instead, eat fresh meat, fresh produce, and canned foods that are labeled as "low sodium”. Avoid salty souse, like soy sauce, steak sauce, and tamari and Worcestershire sauce. Keep away from frozen foods in general.

http://factoidz.com/the-health-benefits-and-health-risks-of-salt/

Water Intoxication Writing Prompt

Writing Prompt:  You are babysitting your infant brother and all he does is cry unless he is drinking formula milk from a bottle.  You begin to realize that you must watch your brother for two more hours before your father comes home and you are going to run out of formula soon.  You call your best friend who is an experienced babysitter and she suggests that you water down the formula milk to stretch it out.  You try it and it seems to work and satisfy your baby brother.  However, you get a call back from your friend who advises against watering down the formula milk because she worries about water intoxication. 

Your assignment is to decide what you should do.  Remember to explain how you understand the concept of cell transport (osmoregulation) and how it relates to your stance.  In order to have a well written essay you must include support and evidence for your argument.  

Suggested Teacher Instructions: Here are several suggestions on how you can use the following writing prompt and provided articles on salt to emphasize the importance of plasma membrane transport (osmoregulation).

4. Let your students first read one of the articles and have them respond to the writing prompt.  After your students write their essay, you can follow-up with a class discussion.  Some students may want to change their stance, which is great because it demonstrates critical thinking.

5. Have your students read all of the articles before they respond to the writing prompt.  

6. Use the writing prompt to set-up a debate style classroom discussion.  

Suggested Internet Articles:

· “Can You Drink Too Much Water?”

<http://chemistry.about.com/cs/5/f/blwaterintox.htm>

· “Strange but True: Drinking Too Much Water Can Kill”

<http://www.scientificamerican.com/article.cfm?id=strange-but-true-drinking-too-much-water-can-kill>

· “Death By Water”

<http://hubpages.com/hub/Death-By-Water>
· “What is Water Poisoning?”

<http://www.wisegeek.com/what-is-water-poisoning.htm>

Important Vocabulary to Emphasize:

Passive transport

Osmosis

Cell membrane

Concentration gradient

Selectively permeable membrane

Question: Can You Drink Too Much Water?

Answer: You've probably heard that it's important to 'drink plenty of fluids' or simply 'drink lots of water'. There are excellent reasons for drinking water, but have you ever wondered if it's possible to drink too much water. Here's what you need to know: 

Can You Really Drink Too Much Water? 

In a word, yes. Drinking too much water can lead to a condition known as water intoxication and to a related problem resulting from the dilution of sodium in the body, hyponatremia. Water intoxication is most commonly seen in infants under six months of age and sometimes in athletes. A baby can get water intoxication as a result of drinking several bottles of water a day or from drinking infant formula that has been diluted too much. Athletes can also suffer from water intoxication. Athletes sweat heavily, losing both water and electrolytes. Water intoxication and hyponatremia result when a dehydrated person drinks too much water without the accompanying electrolytes. 

What Happens During Water Intoxication? 

When too much water enters the body's cells, the tissues swell with the excess fluid. Your cells maintain a specific concentration gradient, so excess water outside the cells (the serum) draws sodium from within the cells out into the serum in an attempt to re-establish the necessary concentration. As more water accumulates, the serum sodium concentration drops -- a condition known as hyponatremia. The other way cells try to regain the electrolyte balance is for water outside the cells to rush into the cells via osmosis. The movement of water across a semipermeable membrane from higher to lower concentration is called osmosis. Although electrolytes are more concentrated inside the cells than outside, the water outside the cells is 'more concentrated' or 'less dilute' since it contains fewer electrolytes. Both electrolytes and water move across the cell membrane in an effort to balance concentration. Theoretically, cells could swell to the point of bursting. 

From the cell's point of view, water intoxication produces the same effects as would result from drowning in fresh water. Electrolyte imbalance and tissue swelling can cause an irregular heartbeat, allow fluid to enter the lungs, and may cause fluttering eyelids. Swelling puts pressure on the brain and nerves, which can cause behaviors resembling alcohol intoxication. Swelling of brain tissues can cause seizures, coma and ultimately death unless water intake is restricted and a hypertonic saline (salt) solution is administered. If treatment is given before tissue swelling causes too much cellular damage, then a complete recovery can be expected within a few days. 

It's Not How Much You Drink, It's How Fast You Drink It! 

The kidneys of a healthy adult can process fifteen liters of water a day! You are unlikely to suffer from water intoxication, even if you drink a lot of water, as long as you drink over time as opposed to intaking an enormous volume at one time. As a general guideline, most adults need about three quarts of fluid each day. Much of that water comes from food, so 8-12 eight ounce glasses a day is a common recommended intake. You may need more water if the weather is very warm or very dry, if you are exercising, or if you are taking certain medications. The bottom line is this: it's possible to drink too much water, but unless you are running a marathon or an infant, water intoxication is a very uncommon condition. 

http://chemistry.about.com/cs/5/f/blwaterintox.htm

Strange but True: Drinking Too Much Water Can Kill

In a hydration-obsessed culture, people can and do drink themselves to death.

By Coco Ballantyne    
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KILLER WATER: Drinking water faster than your body can sweat, urinate or breathe it out can kill you.
© ISTOCKPHOTO.COM/GREMLIN
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Liquid H2O is the sine qua non of life. Making up about 66 percent of the human body, water runs through the blood, inhabits the cells, and lurks in the spaces between. At every moment water escapes the body through sweat, urination, defecation or exhaled breath, among other routes. Replacing these lost stores is essential but rehydration can be overdone. There is such a thing as a fatal water overdose.

Earlier this year, a 28-year-old California woman died after competing in a radio station's on-air water-drinking contest. After downing some six liters of water in three hours in the "Hold Your Wee for a Wii" (Nintendo game console) contest, Jennifer Strange vomited, went home with a splitting headache, and died from so-called water intoxication.

There are many other tragic examples of death by water. In 2005 a fraternity hazing at California State University, Chico, left a 21-year-old man dead after he was forced to drink excessive amounts of water between rounds of push-ups in a cold basement. Club-goers taking MDMA ("ecstasy") have died after consuming copious amounts of water trying to rehydrate following long nights of dancing and sweating. Going overboard in attempts to rehydrate is also common among endurance athletes. A 2005 study in the New England Journal of Medicine found that close to one sixth of marathon runners develop some degree of hyponatremia, or dilution of the blood caused by drinking too much water.

Hyponatremia, a word cobbled together from Latin and Greek roots, translates as "insufficient salt in the blood." Quantitatively speaking, it means having a blood sodium concentration below 135 millimoles per liter, or approximately 0.4 ounces per gallon, the normal concentration lying somewhere between 135 and 145 millimoles per liter. Severe cases of hyponatremia can lead to water intoxication, an illness whose symptoms include headache, fatigue, nausea, vomiting, frequent urination and mental disorientation.

In humans the kidneys control the amount of water, salts and other solutes leaving the body by sieving blood through their millions of twisted tubules. When a person drinks too much water in a short period of time, the kidneys cannot flush it out fast enough and the blood becomes waterlogged. Drawn to regions where the concentration of salt and other dissolved substances is higher, excess water leaves the blood and ultimately enters the cells, which swell like balloons to accommodate it. 

Most cells have room to stretch because they are embedded in flexible tissues such as fat and muscle, but this is not the case for neurons. Brain cells are tightly packaged inside a rigid boney cage, the skull, and they have to share this space with blood and cerebrospinal fluid, explains Wolfgang Liedtke, a clinical neuroscientist at Duke University Medical Center. "Inside the skull there is almost zero room to expand and swell," he says. 

Thus, brain edema, or swelling, can be disastrous. "Rapid and severe hyponatremia causes entry of water into brain cells leading to brain swelling, which manifests as seizures, coma, respiratory arrest, brain stem herniation and death," explains M. Amin Arnaout, chief of nephrology at Massachusetts General Hospital and Harvard Medical School.

Where did people get the idea that guzzling enormous quantities of water is healthful? A few years ago Heinz Valtin, a kidney specialist from Dartmouth Medical School, decided to determine if the common advice to drink eight, eight-ounce glasses of water per day could hold up to scientific scrutiny. After scouring the peer-reviewed literature, Valtin concluded that no scientific studies support the "eight x eight" dictum (for healthy adults living in temperate climates and doing mild exercise). In fact, drinking this much or more "could be harmful, both in precipitating potentially dangerous hyponatremia and exposure to pollutants, and also in making many people feel guilty for not drinking enough," he wrote in his 2002 review for the American Journal of Physiology—Regulatory, Integrative and Comparative Physiology. And since he published his findings, Valtin says, "not a single scientific report published in a peer-reviewed publication has proven the contrary." 

Most cases of water poisoning do not result from simply drinking too much water, says Joseph Verbalis, chairman of medicine at Georgetown University Medical Center. It is usually a combination of excessive fluid intake and increased secretion of vasopression (also called antidiuretic hormone), he explains. Produced by the hypothalamus and secreted into the bloodstream by the posterior pituitary gland, vasopressin instructs the kidneys to conserve water. Its secretion increases in periods of physical stress—during a marathon, for example—and may cause the body to conserve water even if a person is drinking excessive quantities.

Every hour, a healthy kidney at rest can excrete 800 to 1,000 milliliters, or 0.21 to 0.26 gallon, of water and therefore a person can drink water at a rate of 800 to 1,000 milliliters per hour without experiencing a net gain in water, Verbalis explains. If that same person is running a marathon, however, the stress of the situation will increase vasopressin levels, reducing the kidney's excretion capacity to as low as 100 milliliters per hour. Drinking 800 to 1,000 milliliters of water per hour under these conditions can potentially lead a net gain in water, even with considerable sweating, he says.

While exercising, "you should balance what you're drinking with what you're sweating," and that includes sports drinks, which can also cause hyponatremia when consumed in excess, Verbalis advises. "If you're sweating 500 milliliters per hour, that is what you should be drinking."

But measuring sweat output is not easy. How can a marathon runner, or any person, determine how much water to consume? As long as you are healthy and equipped with a thirst barometer unimpaired by old age or mind-altering drugs, follow Verbalis's advice, "drink to your thirst. It's the best indicator."http://www.scientificamerican.com/article.cfm?id=strange-but-true-drinking-too-much-water-can-kill
Death By Water

Hold Your Wee for a Wii Turns Deadly

Its an almost unbelievable story, a 28 year old mother of three is competing in a radio show contest to win a brand new Nintendo Wii for her children. She consumes massive amounts of water and literally dies the next day from water intoxication poisoning (also called hyperhydration). Hyperhydration is basically when your body consumes so much water that it puts your body out of its natural balance of water to electrolytes. When you perspire, you not only lose water but also electrolytes. To rehydrate, drinking water is usually safe for most of us, but massive quantities can be deadly as in the case with Jennifer Strange, who died January 12th of 2007 due to this radio contest. Even more troubling are the facts that KDND 107.9 was privy to many of the warning signs and had callers calling in warning of the dangers of water poisoning. The station was also was aware of an incident in 2005 at California State University where a college student died of this during a hazing incident due to hyperhydration. Unfortunately no criminal charges were brought up against the station but the FCC is investigating the incident.

Hyperhydration is also something to keep in mind with small children. In 2002 a 3 year old died from being forced to drink 3/4 of a gallon of water as a form of punishment by her babysitter. Fortunately there was some justice in this case as babysitter was charged with 1st degree murder. Children are more susceptible to water poisoning simply due to them being smaller than adults.

Marathon runners, other high performance athletes, and really anyone perspiring a lot during a real long work out also need to be wary of water intoxication. This is why Gatorade is such a popular item for athletes as it is loaded with all the ingredients which we sweat out. It is still smart to drink water if dehydrated, as the number of deaths by dehydration strongly outweighs death by massive water consumption, however one should always be aware of this in case they are in a similar situation to any listed above.

People who are ill also need to keep in mind that water intoxication is possible although in most cases it is out of our control. Well known artist Andy Warhol, known for his paintings of Campbell's Soup, Coca-Cola and other famous American products and icons in the 1960's, died in 1987 from water intoxication. Warhol was in the hospital for a routine gallbladder surgery, but due to the hospital staff mistakenly overloading him with fluids, he died of a heart attack caused by hyperhydration.

The actual odds of one dying by water intoxication is extremely low. Again if you are dehydrated, don't fear drinking water as dehydration is responsible for at least 300 deaths a year in the United States alone and is surmised to cause 2 million deaths per year in the world. However, if you are in any of the situations listed above, it might be a good idea to have some Gatorade on hand just in case. 
http://hubpages.com/hub/Death-By-Water

What is Water Poisoning?
Water poisoning is caused by excessive consumption of water during a short period of time. This leads to a disruption in normal brain function due to the imbalance of electrolytes in the body’s fluids. Humans are made up of approximately 55 to 65% water, depending on gender, so water is necessary to survive. Water in and of itself is not toxic by any means, but rapid ingestion of a large quantity of water can dilute the careful balance of sodium compounds in the body fluids. 

Our body has a balanced method of processing and excreting fluids, either through urine or perspiration. Over-diluting the sodium and potassium levels in the blood plasma through excessive consumption of water is called hyponatremia and contributes to what is called an osmotic shift of the fluid inside and outside the cells. The pressure from this action results in a swelling of the cells, often in the central nervous system, including the brain. This may result in water intoxication, which is not as serious as water poisoning, or as it is also called, hyperhydration. 

When the cell membranes can no longer withstand the pressure, the cells can begin to die. This is indicated in more serious forms of water intoxication and water poisoning. Symptoms of water poisoning include lightheadedness, vomiting, headache, nausea and unresponsiveness. When the sodium in the blood plasma falls to dangerous levels, swelling of the brain, coma, seizures and possibly death may occur. 

What constitutes a fatal amount of water can vary from person to person, depending on one's state of health, his or her physical activity at the time, the temperature and the amount of time in which the person consumes the water. For some, a one time consumption of six pints (three liters) can prove deadly. Although the person consuming the water may lose a lot of fluid due to perspiration during heavy labor or exercise, the electrolytes are not replaced fast enough to avoid water poisoning. 

Those particularly at risk for water poisoning are athletes engaged in long distance running. Due to the need to replace large quantities of lost fluid, runners must drink a lot of water. This can lead to water poisoning, so runners must replenish their fluids with sports drinks that have added electrolytes. There have been several tragic cases of water poisonings at marathons and sporting events throughout the world, including the death of Cynthia Lucero at the 2002 Boston Marathon. 

Other factors that contribute to water poisoning include the use of the drug ecstasy and hazing practices. Many “ravers,” while taking ecstasy, drink large quantities of water to avoid dehydration. Their reduced ability to reason can make this behavior dangerous. Many college students have been rushed to the hospital after consuming excessive amounts of water in hazing rituals. Psychiatric diseases can also lead to water poisoning. Psychogenic polydipsia is a condition in which the affected person feels a need to drink a lot of water for unknown reasons. 

Water poisoning is completely avoidable. For athletes, paying attention to how much water is consumed in one sitting, as well as using sports drinks to replenish lost fluids, is the best advice. When one feels thirst, the body is signaling dehydration, not an imbalance in electrolytes. It is commonly accepted among medical experts that it is more important to avoid dehydration than to attempt to avoid water poisoning. One should trust his or her instincts when drinking water and use common sense.

http://www.wisegeek.com/what-is-water-poisoning.htm

Dehydration Writing Prompt

Writing Prompt:  You are hiking with a friend along the edges of the Salton Sea in Southern California for a science class assignment and you get lost.  You notice that your friend’s body stops sweating and he begins to get dizzy.  It also appears that your friend’s body temperature is extremely hot and he has an extremely rapid heart beat.  You mention to your friend that you are concerned for him, but he gets agitated.  These are all signs that your friend may be experiencing a heat stroke, which is a life threatening condition.  You realize that help is hours away, so the best course of action is for your friend to get out of the hot sun and drink some water.  You remove your friend from the direct sunlight.  The next step is to give your friend water.  Luckily you are carrying distilled water as well as the water you collected from the Salton Sea, which is 25% saltier than ocean salt water, for your science class assignment.  

Your assignment is to decide what type of water your friend should drink.  Remember to explain how you understand the concept of cell transport (osmoregulation) and how it relates to your stance.  In order to have a well written essay you must include support and evidence for your argument.  

Suggested Teacher Instructions: Here are several suggestions on how you can use the following writing prompt and provided articles on salt water and distilled water to emphasize the importance of plasma membrane transport (osmoregulation).

7. Let your students first read one of the articles and have them respond to the writing prompt.  After your students write their essay, you can follow-up with a class discussion.  Some students may want to change their stance, which is great because it demonstrates critical thinking.

8. Have your students read all of the articles before they respond to the writing prompt.  

9. Use the writing prompt to set-up a debate style classroom discussion.  

Suggested Internet Articles:

· “Distilled Water is Bad for Your Health”

<http://www.associatedcontent.com/article/1804090/drinking_distilled_water_can_kill_you.html?singlepage=true&cat=5>
· “Salt Water Kills Through Dehydration”

<http://www.articlesbase.com/nutrition-articles/salt-water-kills-through-dehydration-603379.html#ixzz0rcrY28zJ>

Important Vocabulary to Emphasize:

Passive transport

Osmosis

Cell membrane

Concentration gradient

Selectively permeable membrane

Distilled Water is Bad for Your Health

It is absolutely amazing how gullible people really are. There are plenty of federal and state laws regarding water safety to fill many volumes; yet people keep telling us our water is unsafe. That is a bunch of nonsense!

The latest craze is about drinking distilled water. This particular piece of nonsense is being promulgated by some doctor who undoubtedly flunked high school chemistry. Drinking distilled water is dangerous to your health and could easily die an early death. Even so, many health food fanatics still persist in drinking distilled water because it has become a fad. There have been many warnings in print about this practice dating back to the 1970s when this particular fad began.

Water is distilled when the water is heated to produce water vapor, or steam that is later cooled condensing the vapor back into liquid water. In the process of distillation all of the minerals that are dissolved naturally in water are removed. The condensing of water vapor does not restore these minerals that are needed to maintain our health. The health food faddists deny this physical fact and sell those who are willing to listen a "Bill of Goods" that distilled water is good for you.

Because it is free of minerals it has the ability to absorb needed minerals from the body along with several toxic substances that your body produces naturally. The one good thing that can be said for drinking distilled water for a short period is that the lack of minerals gives it the special property of absorbing toxic substances from the body and eliminating them, but should be eliminated in a few weeks.

Drinking distilled water for a long period will remove necessary electrolytes from your body such as sodium, potassium, chloride, and several trace elements that are absolutely necessary for your health. These deficiencies can cause irregular heartbeat and high blood pressure.

Even the idea of cooking foods in distilled water is dangerous because it draws the nutrients out of the food and lowers its nutritional value.

Distilled water has the ability to absorb gases out of the atmosphere like oxygen and carbon dioxide. Carbon dioxide dissolved in water creates carbonic acid which makes the water acidic. As you drink more and more of this water your body's acidic level rises. Distilled water is highly active according to the Environmental Protection Agency even dissolving many metals it comes in contact with. It is also capable of absorbing airborne toxic materials.

A good share of many of these health food fads are just that, and they have no reason of fact to support their claims yet they cost the public millions of dollars per year. The best advice is if it doesn't make sense it probably doesn't. As it turns out the people who are promoting the food fad nonsence invariably are trying to sell you something so the whole food fad business is driven by nothing more then money.

References:
Zona, Zoltan P. MD MSc, Early Death comes from drinking Distilled Water, http://www.chetday.com/distilledwater.htm
Health Affects of drinking Distilled Water, http://www.cyber-nook.com/water/distilledwater.htm
http://www.associatedcontent.com/article/1804090/drinking_distilled_water_can_kill_you.html?singlepage=true&cat=5

Salt Water Kills Through Dehydration
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Why is Drinking Salt Water Not Allowed?

We all know that drinking salt water is frowned upon but most of us don’t actually know why.  Strangely enough we stick to this rule even though we are not aware of the consequences. We can drink water and most people tend to ingest a lot of salt, so what is the difference between this and drinking salt water?  

Salt is something we do not need in our diets, which is another reason why drinking salt water is off the agenda. We do need sodium but salt is not basic sodium; it is sodium plus chloride, which is not necessary in large quantities in a human diet. Salt was originally made in order to cure and dry meats so that they would last longer. So this begs the question, if salt was created in order to dry out meat, then what effect is it having inside the human body?  This thought is enough to keep my hands away from the saltshaker and cure my curiosity on the effects of drinking salt water.

The Effects of Drinking Salt Water

Drinking salt water is not a good idea for the reasons already mentioned as well as the fact that most salt water has not gone through any kind of filtration system and may not be clean. The more salt water you drink, the thirstier you will become so it has no thirst quenching benefits no matter how thirsty you are. Drinking salt-water leads to dehydration, continuous drinking of this water leads to severe dehydration, which can lead to death. First the metabolism system goes haywire trying to hydrate the body with every water molecule available, which can cause the rest of the body to stop functioning properly. Once dehydration sets in, the body becomes vulnerable to seizures, comas and even brain damage. In the meantime, the excess salt is being carried to the kidneys that cannot handle the load and eventually shut down leading to death.

However, there are now many people who believe that drinking salt water can detoxify the body and cleanse the intestines. Some even boast of the healing effects of salt water in the body. They may not drinking water with high quantities of salt in it such as sea salt water but they usually add salt to boiled water and perhaps lemon to cover the taste. There has been a long standing tradition of gargling salt water to heal sore throats but now there are claims that drinking salt water can provide pain relief throughout the body. Obviously, anyone using this type of treatment would not intake enough salt water to become dehydrated but any detoxification plan should be followed with caution.



Read more: http://www.articlesbase.com/nutrition-articles/salt-water-kills-through-dehydration-603379.html#ixzz0rcrY28zJ 
Under Creative Commons License: Attribution
Science in the Media Activity

You are responsible for finding how biology is used in the media.  In order to receive credit for this assignment you MUST complete the following tasks:

1. Find some sort of media (sitcom, commercial, movie, newspaper, comics, etc.) that represents or misrepresents a biological concept that we have learned or will learn.  You must be able to show the media, which means you must tape or copy the episode, commercial, movie, newspaper, comic, etc. Please provide me with a copy that can be shown in class and which I can keep for the future.  

2. You must write a minimum of two paragraphs that describe the following:

a. Explain what biological concept the media is supposed to be representing and whether it is accurate, not completely accurate or completely inaccurate.  Remember to clearly explain what is accurate AND what is NOT accurate.

b. In your second paragraph, expand on the biological concept that is being used and provide more detail at a higher level.

3. You will be responsible for presenting the information in class.  Practice your presentation so that it flows well and I can tell that you are organized and really understand the information.  You are not allowed to use any “crutches” during your presentation (e.g., notecards, etc.).  Your presentation must be no LONGER than 5 minutes and a minimum of 3 minutes.

Science in the Media Annotations
1. Explain what biological concept the media is supposed to be representing and whether it is accurate, not completely accurate, or completely inaccurate.  Remember to clearly explain what is accurate AND what is NOT accurate.

2. Describe at a higher level the biological concepts that are missing in the media.

Science in the Media Grading Rubric

Name:

	
	5
	4
	3
	2
	1

	Reasoning
	· Accurate, complete, and well written explanation of how the media uses science to get its point across or to be funny.
	· Accurate, but not completely precise or well written explanation of how the media uses science to get its point across or to be funny.
	· Vague explanation of how the media uses science to get its point across or to be funny.
	· Explanation of how the media uses science to get its point across or to be funny is not accurate.
	· Does NOT explain how the media uses science to get its point across or to be funny

	Content
	· Explanation of the biological concept is complete, detailed, accurate, and in-depth.  

· All vocabulary words were defined and used correctly.
	· Explanation of the biological concept is accurate, but incomplete. 

· Summary is relatively detailed and in-depth. 

· All but one vocabulary word is defined and used correctly.


	· Explanation of the biological concept is accurate, but incomplete. 

· Summary is basic with very little higher level concepts.

· All but two vocabulary words were defined and used correctly.


	· Explanation of the biological concept exists, but is not always accurate.

· Summary is basic with very little higher level concepts.
· Very few vocabulary words were defined and used correctly.


	· Explanation of the biological concept does not exist.

· Summary is basic.

· Higher level concepts are missing.

· All vocabulary words were not defined or used incorrectly.


Creative Project
You are required to use one of the following options to present a major biological concept that we have studied or will study during the year, which makes this almost unlimited.  

Drama script (melodrama, action, comedy…)

Video: Commercial

Informational brochure & presentation

Poster presentation

Song & music video

Poem & reading with annotated explanation

Comic strip with annotated explanation

Painting or art work (3-dimensional model) with annotated explanation

Creative story or children’s book (Picture must be included) 

PowerPoint presentation

Research paper.

Teacher approved project/presentation

Instructions:

1. You must provide annotations or end notes to explain the biological concept that you are representing (except for the research paper option).

2. You will be responsible for presenting your project in class for a minimum of 3 minutes, but no longer than 5 minutes.  Practice, practice, and practice your presentation so there is no wasted time in your presentation.

Creative Project Annotations
4. Explain how the media uses science to get its point across or to be funny. 

5. What biological concept is being used and provide more detail at a higher level.

Grading Rubric

Name:

	
	5
	4
	3
	2
	1

	Creative Presentation
	· Biological concept is clearly presented and accurate. 
· The presentation is well organized, creative and efficient without any wasted time in the presentation.
	· Biological concept is clearly presented and accurate.  
· The presentation is fairly well organized, creative and efficient without any wasted time in the presentation.
	· Biological concept is accurate, but a little vague.  

· The presentation is fairly well organized, creative and efficient.

· There is very little wasted time in the presentation.
	· Biological concept is vague.  
· The presentation is not very organized with some wasted time in the presentation.
· Presentation is creative.
	· Biological concept is not accurate or does not exist.  
· The presentation is not organized with a lot of wasted time in the presentation.
· Presentation is creative.

	Content
	· Explanation of the biological concept is complete, detailed, accurate, and in-depth.

· All vocabulary words were defined and used correctly.
	· Explanation of the biological concept is accurate, but incomplete. 

· Summary is relatively detailed and in-depth. 

· All but one vocabulary word is defined and used correctly


	· Explanation of the biological concept is accurate, but incomplete. 

· Summary is basic with very little higher level concepts.

· All but two vocabulary words were defined and used correctly.


	· Explanation of the biological concept exists, but is not always accurate.

· Summary is basic with very little higher level concepts.

· Very few vocabulary words were defined and used correctly.


	· Explanation of the biological concept does not exist.
· Summary is basic.

· Higher level concepts are missing.
· All vocabulary words were not defined or used incorrectly.


Lesson: Pollen Tube Growth Lab

Topic: Investigation and Experimentation of Pollen Tube Growth

Subject and Grade Level:  Life Science/Biology Grades 6-12

Duration: 2 class periods

Materials:

Petri dishes for humidity chamber

Aluminum foil

Sink drain mat/filter paper

Agar

Flowering plants (Lilies)

Fixative/Ethanol

Microscope

Microscope depression slides

Growth mediums: sucrose, boric acid, calcium nitrate, magnesium sulfate*, potassium nitrate* (See appendix)

Fixative (See appendix)

Acetic Alcohol* or Ethanol

Sucrose

Boric Acid

Calcium Nitrate
Incubator (if available)
CA State Standards Addressed:
Investigation and Experimentation:

1. Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other four strands, students should develop their own questions and perform investigations. Students will: 

a. Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data. 

b. Identify and communicate sources of unavoidable experimental error. 

c. Identify possible reasons for inconsistent results, such as sources of error or uncontrolled conditions. 

d. Formulate explanations by using logic and evidence. 

e. Recognize the issues of statistical variability and the need for controlled tests. 

f. Recognize the cumulative nature of scientific evidence. 

g. Analyze situations and solve problems that require combining and applying concepts from more than one area of science. 
Cell Biology

1. The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism's cells. As a basis for understanding this concept: 

a. Students know cells are enclosed within semi permeable membranes that regulate their interaction with their surroundings. 
2. Mutation and sexual reproduction lead to genetic variation in a population. As a basis for understanding this concept: 

a. Students know meiosis is an early step in sexual reproduction in which the pairs of chromosomes separate and segregate randomly during cell division to produce gametes containing one chromosome of each type. 

b. Students know only certain cells in a multi cellular organism undergo meiosis. 

c. Students know how random chromosome segregation explains the probability that a particular allele will be in a gamete. 

d. Students know new combinations of alleles may be generated in a zygote through the fusion of male and female gametes (fertilization). 

e. Students know why approximately half of an individual's DNA sequence comes from each parent. 

Content Vocabulary:

Pollen Tube

Germination

Pollination

Fertilization

Variable

Control

Stigma

Style

Ovary

Ovum

Anther 

Pollen

Filament 

Cell membrane

Learning Objectives: Students will have the opportunity to observe the process of pollination and germination in flowering plants.  Students will be able to identify the reproductive parts of a flowering plant and understand how nutrients play a role in plant fertilization.  Lastly, students will understand how a calcium pump may play a role in pollen tube growth.   
Fixative:

· Option 1: 10% ethanol 
· Option 2: Acetic Alcohol (Glacial acetic acid: ethanol in a 3:1 ratio) Not recommended because of toxicity.
Growth Medium:
1. Medium A: 10% Sucrose solution

2. Medium B: 10 % Sucrose, 100mg/L boric acid, 300 mg/L calcium nitrate solution

3. Petri Dish with Medium: 10% Sucrose, 100mg/L boric acid, 300 mg/L calcium nitrate, 1% agar. Heat and pour into petri dish.  
Extension Mediums:

4. Medium C: *10 % Sucrose, 100mg/L boric acid, 300 mg/L calcium nitrate. 200 mg/L magnesium sulfate, 100 mg/L potassium nitrate

5. Petri Dish with Medium C: 10 % Sucrose, 100mg/L boric acid, 300 mg/L calcium nitrate. 200 mg/L magnesium sulfate, 100 mg/L potassium nitrate, 1% agar. Heat and pour into petri dish.  

Humidity Chamber Design:
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Procedure 
1.  Preparation of growth chamber: 
Place a moist sink drain mat that has been cut to size on the bottom of a petri dish.  Cover the petri dish lid with aluminum foil to prevent evaporation and exposure to light.  *You can use moist filter paper in place of a moist sink drain mat.  Place the prepared glass slide on the moist sink drain mat or filter paper.

2.  Germination of pollen in liquid medium: 
Carefully place a drop of liquid medium A and B onto opposite ends of the slide in the growth chamber.  Carefully remove an anther containing mature pollen from a flower and gently touch it to the surface of medium A first and then medium B.  You should see the pollen float onto the surface of the drops.  Cover the chamber and set aside.  Check after about 45 minutes for signs of germination. 

3.  Germination of pollen on agar: 
Obtain a prepared petri dish with medium.  Carefully remove an anther containing mature pollen and gently drag it across the surface of the agar.  You should see pollen adhering to the agar.  Check the plate for germination after about 45 minutes. 

4.  Make observations: 
Observing the petri dish - the petri dish can be opened and placed on the stage of the compound microscope to view the pollen grains.  Be careful not to get the objective lens into the agar! 
Observing the slide from the growth chamber - remove the slide from the growth chamber, dry the bottom of it, and place it on the stage of the compound microscope.  Do not add a cover slip, but be very careful not to get the objective lens wet. 

Observations & Data: 
Make an initial drawing of pollen grains.  Observe under the microscope for any pollen tube development every 10 minutes.  Make a final observation and drawing after 45 minutes. 


     Initial Observation: Time 0 minutes
 Observation of Pollen Tubes: Time 45 minutes
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Conclusion Questions:

1. Draw and label the angiosperm that you used in your experiment.  Remember to label all of the reproductive parts including stigma, style, ovary, ovum, anther, filament, carpel, stamen, receptacle, and sepals.  

2. How do pollen grains reach different flowering plants of the same species?

3. What is a pollen tube and why does it develop? 

4. What nutrients were used to help encourage pollen tube growth in your experiment?

5. Why does pollen tube development sometimes not occur under ideal conditions?  

6. Based on this experiment, what nutrient is required for pollen tube development?
MSDS:

Acetic Alcohol (Not recommended because of toxicity)
Ethanol

Boric Acid

Calcium Nitrate
Sucrose

*This lab has been adapted from protocols developed by Jamie Zung and Diane Catron (1997 WWLPT Biology Institute:  Life Cycles:  Reproduction & Embryological Development)
Score





Score





*Alternative: Use moist filter paper.








