Your Name: Jedidah Jackson


Laboratory Title: Breathe In, Breathe Out – An Introduction to the Respiratory System
Goals: 

· Introduce the respiratory system, with an emphasis on the lungs, trachea, and diaphragm
· Introduce the idea of lung capacity

Objectives – Students will:

· Identify the major parts of the lungs – trachea, lungs, and diaphragm
· Produce a model of the lungs

· Reproduce the breathing process with their lung model

· Produce a closed system to correctly measure their lung capacity

· Compile data to graph the class’ lung capacity
Benchmark(s) Addressed:

· M.5.1.7 Construct and analyze double bar, line, and circle graphs to solve problems involving fractions and decimals
· S.4.3S.1 Based on observations identify testable questions, design a scientific investigation, and collect and record data consistent with a planned scientific investigation

· S.4.3S.2 Summarize the results from a scientific investigation and use the results to respond to the question being tested

· S.4.3S.3 Explain that scientific claims about the natural world use evidence that can be confirmed and support a logical argument

· S.5.1L.1 Explain that organisms are composed of parts that function together to form a living system

· S.5.3S.1 Based on observations and science principles, identify questions that can be tested, design an experiment or investigation, and identify appropriate tools. Collect and record multiple observations while conducting investigations or experiments to test a scientific question or hypothesis

· S.5.3S.2 Identify patterns in data that support a reasonable explanation for the results of an investigation or experiment and communicate findings using graphs, charts, maps, models, and oral and written reports

· S.5.3S.3 Explain the reasons why similar investigations may have different results

· S.6.1L.1 Compare and contrast the types and components of cells. Describe the functions and relative complexity of cells, tissues, organs, and organ systems

· S.6.2L.1 Describe the relationships and interactions between and among cells, tissues, organs, and organ systems

· S.6.3S.1 Based on observation and science principles propose questions or hypotheses that can be examined through scientific investigation. Design and conduct an investigation that uses appropriate tools and techniques to collect relevant data

· S.6.3S.2 Organize and display relevant data, construct an evidence-based explanation of the results of an investigation, and communicate the conclusions

Materials and Costs:

List the equipment and non-consumable material and estimated cost of each

· 100 mL plastic beaker ………………………………………………………………………..$4.00
· Large plastic bowl (I bought a plastic storage tub that doubled as my carrying tote for supplies) ………………………………………………………………………………..$5.00
· Scissors (enough for each student to have a pair) should already be in class
Estimated total, one-time, start-up cost:
$9.00
List the consumable supplies and estimated cost for presenting to a class of 30 students

· 60 2-liter pop bottles, empty and clean……………………………………………….free
· 30 “Y” valve hose connectors ( $0.99 at Kmart)…………………………………$29.70
· 60  round 9” balloons (usually around $5 for 75) ……………………………..$5.00
· 30 Lengths of 8” hose with the screw part attached ($7 per hose) …..$105.00
· 60 rubberbands (optional)
· 1 Jar of petroleum jelly (optional) ……………………………………………………$1.00
· 1 Gallon Milk container, empty and clean ………………………………………….free
· 1 Black permanent marker already in classroom ………………………………free
· 30 12” lengths of rubber hose (use unused parts of previous hoses)….free
                  Estimated total cost each year:
$140.70
Time:

Initial prep time: 1 hour shopping, and 2 hours prep of materials
Preparation time: 5 minutes
Instruction time: 50 minutes
Clean-up time: 5 minutes
Background Information:

The respiratory system's function is to allow gas exchange through all parts of the body. The space between the alveoli and the capillaries, the anatomy or structure of the exchange system, and the precise physiological uses of the exchanged gases vary depending on organism. In humans and other mammals, for example, the anatomical features of the respiratory system include airways, lungs, and the respiratory muscles. Molecules of oxygen and carbon dioxide are passively exchanged, by diffusion, between the gaseous external environment and the blood. This exchange process occurs in the alveolar region of the lungs.[1]
Other animals, such as insects, have respiratory systems with very simple anatomical features, and in amphibians even the skin plays a vital role in gas exchange. Plants also have respiratory systems but the directionality of gas exchange can be opposite to that in animals. The respiratory system in plants also includes anatomical features such as holes on the undersides of leaves known as stomata.

For mammals, including humans, respiration is essential. In these organisms, the respiratory system can be subdivided into an upper respiratory tract and a lower respiratory tract based on anatomical features. The upper respiratory tract includes the nasal passages, pharynx and the larynx, while the lower respiratory tract comprises the trachea(or windpipe), the primary bronchi and lungs. The respiratory system can also be divided into physiological, or functional, zones. These include the conducting zone (the region for gas transport from the outside atmosphere to just above the alveoli), the transitional zone, and the respiratory zone.
Ventilation of the lungs is carried out by the muscles of respiration.

Control
Ventilation occurs under the control of the autonomic nervous system from parts of the brain stem, the medulla oblongata and the pons. This area of the brain forms the respiration regulatory center, a series of interconnected brain cells within the lower and middle brain stem which coordinate respiratory movements. The sections are the pneumotaxic center, the apneustic center, and the dorsal and ventral respiratory groups. This section is especially sensitive during infancy, and the neurons can be destroyed if the infant is dropped and/or shaken violently. The result can be death due to "shaken baby syndrome."

Inhalation
Inhalation is initiated by the diaphragm and supported by the external intercostal muscles. Normal resting respirations are 10 to 18 breaths per minute, with a time period of 2 seconds. During vigorous inhalation (at rates exceeding 35 breaths per minute), or in approaching respiratory failure, accessory muscles of respiration are recruited for support. These consist of sternocleidomastoid, platysma, and the scalene muscles of the neck.

Under normal conditions, the diaphragm is the primary driver of inhalation. When the diaphragm contracts, the ribcage expands and the contents of the abdomen are moved downward. This results in a larger thoracic volume and negative (suction) pressure (with respect to atmospheric pressure) inside the thorax. As the pressure in the chest falls, air moves into the conducting zone. Here, the air is filtered, warmed, and humidified as it flows to the lungs.

During forced inhalation, as when taking a deep breath, the external intercostal muscles and accessory muscles aid in further expanding the thoracic cavity.

Exhalation
Exhalation is generally a passive process; however, active or forced exhalation is achieved by the abdominal and the internal intercostal muscles. During this process air is forced or exhaled out.

The lungs have a natural elasticity: as they recoil from the stretch of inhalation, air flows back out until the pressures in the chest and the atmosphere reach equilibrium.

During forced exhalation, as when blowing out a candle, expiratory muscles including the abdominal muscles and internal intercostal muscles, generate abdominal and thoracic pressure, which forces air out of the lungs.

Gas exchange
The major function of the respiratory system is gas exchange between the external environment and an organism's circulatory system. In humans and mammals, this exchange facilitates oxygenation of the blood with a concomitant removal of carbon dioxide and other gaseous metabolic wastes from the circulation. As gas exchange occurs, the acid-base balance of the body is maintained as part of homeostasis. If proper ventilation is not maintained, two opposing conditions could occur: respiratory acidosis, a life threatening condition, and respiratory alkalosis.

Upon inhalation, gas exchange occurs at the alveoli, the tiny sacs which are the basic functional component of the lungs. The alveolar walls are extremely thin (approx. 0.2 micrometres). These walls are composed of a single layer of epithelial cells (type I and type II epithelial cells) in close proximity to the pulmonary capillaries which are composed of a single layer of endothelial cells. The close proximity of these two cell types allows permeability to gases and, hence, gas exchange. This whole mechanism of gas exchange is carried by the simple phenomenon of pressure difference. When the atmospheric pressure is low outside the air from lungs flow out. When the air pressure is low inside, then the vice versa.

Non-respiratory functions
Vocalization
The movement of gas through the larynx, pharynx and mouth allows humans to speak, or phonate. Vocalization, or singing, in birds occurs via the syrinx, an organ located at the base of the trachea. The vibration of air flowing across the larynx (vocal chords), in humans, and the syrinx, in birds, results in sound. Because of this, gas movement is extremely vital for communication purposes.

Temperature control
Panting in dogs and some other animals provides a means of controlling body temperature. This physiological response is used as a cooling mechanism.

Coughing and sneezing
Irritation of nerves within the nasal passages or airways, can induce coughing and sneezing. These responses cause air to be expelled forcefully from the trachea or nose, respectively. In this manner, irritants caught in the mucus which lines the respiratory tract are expelled or moved to the mouth where they can be swallowed.

Disorders of the respiratory system can be classified into four general areas:

· Obstructive conditions (e.g., emphysema, bronchitis, asthma attacks)

· Restrictive conditions (e.g., fibrosis, sarcoidosis, alveolar damage, pleural effusion)

· Vascular diseases (e.g., pulmonary edema, pulmonary embolism, pulmonary hypertension)

· Infectious, environmental and other "diseases" (e.g., pneumonia, tuberculosis, asbestosis, particulate pollutants): Coughing is of major importance, as it is the body's main method to remove dust, mucus, saliva, and other debris from the lungs. Inability to cough can lead to infection. Deep breathing exercises may help keep finer structures of the lungs clear from particulate matter, etc.

The respiratory tract is constantly exposed to microbes due to the extensive surface area, which is why the respiratory system includes many mechanisms to defend itself and prevent pathogens from entering the body.

Disorders of the respiratory system are usually treated internally by a pulmonologist.

http://en.wikipedia.org/wiki/Pulmonary_system
Retrieved March 1, 2010

These include diseases of the lung, pleural cavity, bronchial tubes, trachea, upper respiratory tract and of the nerves and muscles of breathing. Respiratory diseases range from mild and self-limiting such as the common cold to life-threatening such as bacterial pneumonia or pulmonary embolism. They are a common and important cause of illness and death. In the US, people suffer 1 billion colds per year.[1] One in seven people in the UK are affected by some form of chronic lung disease, most commonly chronic obstructive pulmonary disease and asthma.  Respiratory disease is responsible for over 10% of hospitalizations and over 16% of deaths in Canada.[3] The study of respiratory disease is known as pulmonology. A doctor who specializes in respiratory disease is known as a pulmonologist, a chest medicine specialist, a respiratory medicine specialist, a respirologist or a thoracic medicine specialist. 

The symptoms of respiratory disease differ depending on the disease. Common symptoms are:

· General malaise

· Shortness of breath or dyspnea which usually occurs with exercise and can interfere with daily activities. In severe cases, shortness of breath can occur while resting.

· Cough with or without the production of sputum.

· Coughing blood (haemoptysis).It is very painful.

· Chest pain. This may or may not be pleuritic chest pain (that is pain that worsens with the movements of breathing).

· Noisy breathing, either wheeze or stridor.

· Somnolence.

· Loss of appetite.

· Weight loss.

· Cachexia

· Cyanosis, a bluish discoloration of the lips, tongue or fingers.

In some cases respiratory disease is diagnosed without symptoms in the investigation of another disease or through a routine check.

Respiratory diseases should always be classified in many different ways; by the organs involved, by the pattern of symptoms or by the cause of the men.

Obstructive lung diseases
Obstructive lung diseases are diseases of the lung where the bronchial tubes become narrowed making it hard to move air in and especially out of the lung.

Restrictive lung diseases
Restrictive lung diseases (also known as interstitial lung diseases) are a category of respiratory disease characterized by a loss of lung compliance causing incomplete lung expansion and increased lung stiffness. E.g. in infant respiratory distress syndrome (IRDS)

Respiratory tract infections
Infections can affect any part of the respiratory system. They are traditionally divided into upper respiratory tract infections and lower respiratory tract infections.

Upper respiratory tract infection
The most common upper respiratory tract infection is the common cold however, infections of specific organs of the upper respiratory tract such as sinusitis, tonsillitis, otitis media, pharyngitis and laryngitis are also considered upper respiratory tract infections.

Lower respiratory tract infection
The most common lower respiratory tract infection in is pneumonia, a lung infection. Pneumonia is usually caused by bacteria, particularly Streptococcus pneumoniae in Western countries. Worldwide, tuberculosis is an important cause of pneumonia. Other pathogens such as viruses and fungi can cause pneumonia for example severe acute respiratory syndrome and pneumocystis pneumonia. A pneumonia may develop complications such as a lung abscess, a round cavity in the lung caused by the infection or an empyema, the spread of the infection to the pleural cavity.

Respiratory tumors
Tumors of the respiratory system are either malignant or benign.

Malignant tumors
Malignant tumors, or cancers of the respiratory system, particularly lung cancers, are a major health problem responsible for 15% of all cancer diagnoses and 29% of all cancer deaths. The majority of respiratory system cancers are attributable to smoking tobacco.

The major types of respiratory system cancer are:

· Small cell lung cancer
· Non-small cell lung cancer 

· Adenocarcinoma

· Large cell undifferentiated carcinoma

· Other lung cancers (carcinoid, Kaposi’s sarcoma, melanoma)

· Lymphoma
· Head and neck cancer
· Mesothelioma, usually caused by exposure to asbestos dust.

In addition, since many cancers spread via the bloodstream and the entire cardiac output passes through the lungs, it is common for cancer metastases to occur within the lung. Breast cancer may invade directly through local spread, and through lymph node metastases. After metastasis to the liver, colon cancer frequently metastasizes to the lung. Prostate cancer, germ cell cancer and renal cell carcinoma may also metastasize to the lung.

Treatment of respiratory system cancer depends on the type of cancer. Surgery (usually removal of part of the lung, a lobectomy or an entire lung, a pneumonectomy), chemotherapy and radiotherapy are all used. The chance of surviving lung cancer depends on the cancer stage at the time the cancer is diagnosed and is only about 14-17% overall[6]. In the case of metastases to the lung, treatment can occasionally be curative but only in certain, rare circumstances.

Benign tumors
Benign tumors are relatively rare causes of respiratory disease. Examples of benign tumors are:

· Pulmonary hamartoma
· Congenital malformations such as pulmonary sequestration and congenital cystic adenomatoid malformation (CCAM).

Pleural cavity diseases
Pleural cavity diseases include empyema and mesothelioma which are mentioned above.

A collection of fluid in the pleural cavity is known as a pleural effusion. This may be due to fluid shifting from the bloodstream into the pleural cavity due to conditions such as congestive heart failure and cirrhosis. It may also be due to inflammation of the pleura itself as can occur with infection, pulmonary embolus, tuberculosis, mesothelioma and other conditions.

A pneumothorax is a hole in the pleura covering the lung allowing air in the lung to escape into the pleural cavity. The affected lung “collapses” like a deflated balloon. A tension pneumothorax is a particularly severe form of this condition where the air in the pleural cavity cannot escape, so the pneumothorax keeps getting bigger until it compresses the heart and blood vessels, leading to a life threatening situation.

Pulmonary vascular diseases
Pulmonary vascular diseases are conditions that affect the pulmonary circulation. Examples of these conditions are:
· Pulmonary embolism, a blood clot that forms in a vein, breaks free, travels through the heart and lodges in the lungs (thromboembolism). Large pulmonary emboli are fatal, causing sudden death. A number of other substances can also embolise to the lungs but they are much more rare: fat embolism (particularly after bony injury), amniotic fluid embolism (with complications of labour and delivery), air embolism (iatrogenic).

· Pulmonary arterial hypertension, elevated pressure in the pulmonary arteries. It can be idiopathic or due to the effects of another disease, particularly COPD. This can lead to strain on the right side of the heart, a condition known as cor pulmonale.

· Pulmonary edema, leakage of fluid from capillaries of the lung into the alveoli (or air spaces). It is usually due to congestive heart failure.

· Pulmonary hemorrhage, inflammation and damage to capillaries in the lung resulting in blood leaking into the alveoli. This may cause blood to be coughed up. Pulmonary hemorrhage can be due to auto-immune disorders such as Wegener's Granulomatosis and Goodpasture's syndrome.

http://en.wikipedia.org/wiki/Respiratory_disease
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Function

The function of the respiratory system is to transport air into the lungs and to facilitate the diffusion of Oxygen into the blood stream. It also receives waste Carbon Dioxide from the blood and exhales it. 
The respiratory system consists of the following structures, divided into the upper and lower respiratory tracts:

Upper Respiratory Tract
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• Trachea: Also known as the windpipe this is the tube which carries air from the throat into the lungs. It ranges from 20-25mm in diameter and 10-16cm in length. The inner membrane of the trachea is covered in tiny hairs called cilia, which catch particles of dust which we can then remove through coughing. The trachea is surrounded by 15-20 C-shaped rings of cartilage at the front and side which help protect the trachea and keep it open. They are not complete circles due to the position of the esophagus immediately behind the trachea and the need for the trachea to partially collapse to allow the expansion of the esophagus when swallowing large pieces of food.

• Bronchi: The trachea divides into two tubes called bronchi, one entering the left and one entering the right lung. The left bronchi is narrower, longer and more horizontal than the right. Irregular rings of cartilage surround the bronchi, whose walls also consist of smooth muscle. Once inside the lung the bronchi split several ways, forming tertiary bronchi. 

• Bronchioles: Tertiary bronchi continue to divide and become bronchioles, very narrow tubes, less than 1 millimeter in diameter. There is no cartilage within the bronchioles and they lead to alveolar sacs. 

• Alveoli: Individual hollow cavities contained within alveolar sacs (or ducts). Alveoli have very thin walls which permit the exchange of gases Oxygen and Carbon Dioxide. They are surrounded by a network of capillaries, into which the inspired gases pass. There are approximately 3 million alveoli within an average adult lung. 

• Diaphragm: The diaphragm is a broad band of muscle which sits underneath the lungs, attaching to the lower ribs, sternum and lumbar spine and forming the base of the thoracic cavity.




• Mouth, nose & nasal cavity: The function of this part of the system is to warm, filter and moisten the incoming air 

• Pharynx: Here the throat divides into the trachea (wind pipe) and esophagus (food pipe). There is also a small flap of cartilage called the epiglottis which prevents food from entering the trachea 

• Larynx: This is also known as the voice box as it is where sound is generated. It also helps protect the trachea by producing a strong cough reflex if any solid objects pass the epiglottis. 

Lower Respiratory Tract 

http://anatomyworld.blogspot.com/
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Procedure:

In this introductory lesson on the respiratory system, the focus is on introducing to students the basics of the respiratory system. The upper and lower respiratory tracts are described, and 3 major features of both tracts are discussed in detail. In the upper respiratory tract, the nasal passages, pharynx, and larynx are shown and their jobs are explained. The lower respiratory tract houses the trachea, the bronchi, and the lungs. The diaphragm is also introduced. 
The respiratory system allows an organism (in this case, a human), to breathe. It allows gas exchange throughout all parts of the body. It allows for the inhalation and exhalation of air vital to the organism’s survival. 

The nasal passages are the first parts of the respiratory system to take in the air. These include the mouth and nose. The function of these are to warm, filter and moisten the incoming air

The pharynx is where the throat divides into the trachea and the esophagus (food pipe). At the pharynx is a little flap of cartilage called the epiglottis that keeps food from going into the trachea.

The larynx is also called the voice box. It is where sound is generated. It plays a vital role in protecting the trachea with its cough reflex if food happens to get in. The larynx is located at the “adam’s apple”

The trachea is the tube that carries air from the throat into the lungs. Inside the trachea is lined with little hairs called cilia, which remove dust from the air. The dust is removed from the trachea when we cough. The front side of the trachea is covered by rings of cartilage to protect it and keep it open. The esophagus is directly behind the trachea. The trachea is located along the throat above the clavical bone

The bronchi is a division of the trachea into two tubes. One bronchi takes air into the left lung, and the other takes air into the right lung. Once inside the lungs, the bronchi split up into what we call tertiary bronchi.

The lungs expand when air is pushed into them (inhalation) and then contract when air is pushed out of them (exhalation). The lungs work to provide the whole body with good, clean oxygen, and also work to take the used up oxygen (carbon dioxide) out of the body. 

The diaphragm is located directly underneath the ribcage and lungs, and directly above the stomach. The diaphragm initiates inhalation by contracting, and creating suction in the chest cavity. 

After this brief introduction, the students will build a model of the lower respiratory tract and diaphragm. This model will allow them to see what happens to the lungs when the diaphragm contracts. 

Materials (per each student)

· 2 2-liter pop bottles, empty and clean

· Scissors

· “Y” valve hose connector

· 2  round 9” balloons
· Length of 8” hose with the screw part on one end
· 2 rubberbands (optional)
· Jar of petroleum jelly (optional)
Directions

· Using the scissors, cut the bottom off one 2-liter pop bottle underneath the bottom of the label. Cut the label off
· Using the scissors, cut the top off the other 2-liter pop bottle above the top of the label. Recycle the bottoms of the two bottles. You should have two pieces of bottle that contain the screw-top. 
· Slide the balloons over what would be the top two branches of each end of the “y” valve. Secure the balloons the valve using the rubberbands (mine stayed on without rubber bands)
· Screw the “y” valve onto the screw part of the hose. Take the un-screw part of the hose and thread it through the bottom of the larger piece of pop bottle you have. Petroleum jelly might make it easier to slide through. What this will look like is the hose will be threaded through the pop bottle opening, and the valve and balloons will be inside the bottle. 

· Take the small top of the other pop bottle and slide it into the bottom of the other bottle with the cap facing downward. Observe what happens to the balloons as you slide the top further into the bottle. Then observe what happens when you slide the top slowly backwards. 

· Use this model to identify the trachea, lungs, and diaphragm

Explanation

· In this experiment a closed system is created. The only way air can get through the “lungs” is through the tube on the top of the bottle

· When the bottle top is pushed inward, the air pressure inside the bottle forces the air out of the balloons

· When the small piece of bottle top is pulled backwards in the bottle, the air pressure inside the bottle is lowered. To compensate for the low air pressure, air is pushed down the tube and into the balloons, causing them to expand. 
· The tube represents the trachea, the balloons are the lungs, and the small bottle top is the diaphragm

Discuss with students what happens in their model, and make sure they understand the concept of diaphragm contraction affecting inhalation.

The next activity will be a pre-cursor for the activities that can be done over the next several days or weeks about lungs. This activity measures lung capacity. The students will graph their data on the whiteboard after measuring their lung capacity. 

Materials (per group of students) *groups can be as small or as large as you desire. For an especially small class, (~10), I would suggest doing the activity as a class
· 1 Gallon Milk carton, clean and empty
· Black permanent marker

· 12” length of rubber hose per student. I used the middle parts of the hoses I cut up for the previous exercise
· 100 mL plastic beaker

· Large plastic bowl

Directions

· Fill the 100 mL beaker with water and pour it into the empty milk carton. Mark the level of the water as a line on the bottle with the permanent marker. Write 100mL next to the line on the bottle. Continue to add water, marking the bottle in 100mL increments until the bottle is full

· Insert one end of the hose into the top of the carton and flip the carton over into the bowl so the pour spout is on the bottom of the bowl. 
· Take as deep a breath as you possibly can, and blow into the hose. As the air goes up into the bottle, it will push an equivalent amount of water out into the bowl. Blow until you can no longer push anymore air up into the bottle.

· Cap the bottle and flip it over before you lift it out of the water. Subtract the amount of water left in the bottle from 3780 mL. The answer is your lung capacity

Have the students graph their lung capacities into a bar graph on the whiteboard, or on the document camera.  Compare the different lung capacities. Analyze data. This is an extremely important part of the experiment, especially if the extensions for this lesson are utilized.
Assessment:

1) In the diagram below, label the trachea, lungs, and diaphragm
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2) A person is flying in an airplane. Suddenly, the air pressure in the cabin drops significantly. Explain what happens to the persons lungs in this situation

3) How would you do this model differently to improve it?

Extensions
Here are a few ideas if you want to do an entire unit on the respiratory system. 

Using up Oxygen

Background Information

This lab is a classic experiment in air pressure circle, and it also doubles as an explanation of how our body uses oxygen.

To set up this experiment, a dime is placed in a tart pan that has about a quarter of an inch of water in it. The dime is now underwater. A lit candle is placed next to the dime, and a drinking glass is placed over the candle with the edge of the glass resting on the dime. When the candle consumes all of the air inside the glass, the dime will be exposed to the air and will be easy to pick up without getting your fingers wet. 

Materials (per each student)

· Aluminum tart pan

· Votive candle

· Book of matches

· 12 0r 16 oz clear drinking glass

· Dime

· Water

· Pair of goggles

Directions

· Fill the tart pan with a quarter of an inch of water and toss the dime into the middle of it

· Place a votive candle next to the dime. For younger students, have an adult light the candle. For older students, have them light the candle themselves

· Have the students predict what might happen when the glass is placed inside the pan

· Place the drinking glass upside down over the candle so that the edge of the glass rests on the dime

· Record your observations of what occurs

· After the water has gone into the glass, reach down and remove the dime from under the edge of the glass. The water should remain inside the glass

Explanation

· By placing the glass upside down over the candle, a closed system is created. 

· The candle has a very limited amount of air to burn, meaning that it could only burn the gases trapped inside the glass. 

· As the air was burned, it was removed from the inside of the glass as a bouncy, space-filling gas. It fixed to the wick of the candle as a very space-conservative, compact solid. That is one of the reasons why the wick turned black

· Once the air is removed as a gas inside the glass, the gas pressure inside the glass is lowered, because if some of the air is taken away, there is less air to push and create pressure. Low air pressure inside the glass and regular (higher) air pressure outside the glass creates an imbalance. 

· There is more pressure outside the glass on the water than inside the glass on the water, so the water gets pushed into the glass. The dime serves as a stopper to hold the “door” under the glass open so the water can get inside easier.

· Main point of this lab: oxygen is consumed. The same thing happens with your body, only a lof slower than this process with the candle

This activity and the information given were taken from:

Anatomy Academy, A Seriously Funny Science Book from Loose in the Lab

Hixson, B.K. Anatomy Academy. 2003. Loose in the Lab: Sandy, Utah.  

CO2 Exchange

Background Information

· One of the many systems that physiologists study is the oxygen-carbon dioxide exchange that takes place in our bloodstreams. We breathe oxygen from the air into our lungs, and our red blood cells carry oxygen from the lungs to the cells via the bloodstream. The cells use the oxygen and then produce carbon dioxide as a waste product. The blood carries the carbon dioxide to the lungs, where we exhale (or dispose of) it. To visibly demonstrate this exchange, a pH indicator, bromothymol blue, is used

· In this activity, as you breathe out, the carbon dioxide you exhale will react with the water in the baggie to produce carbonic acid. This will slowly acidify the water. The more carbon dioxide you blow into the solution, the more acid is produced, and the lower the pH becomes. The bromothymol blue will turn green when the pH reaches about 6.8. It will turn yellow once the pH drops to 6.0.

Materials (per each student)

· 1 one-ounce bottle of bromothymol blue

· 1 straw

· 1 resealable bag (like a Ziplock)

· 1 set of lungs (hopefully comes included in each student)

· Water

· 1 bottle of ammonia

· 1 pipette

Directions

· Add a couple ounces of water to the baggie, and then add 2 capfuls of bromothymol blue

· Seal the bag and tip it back and forth to mix the two chemicals together

· Open the bag and insert the straw

· Hold the bag tightly around the straw

· Gently blow into the solution

· DO NOT SUCK ON THE STRAW!!! You will get sick

· Observe the color of the solution as you continue to bubble carbon dioxide gas into the solution. It should change to a sea-green color first and then eventually to a bright yellow

· To return the color of the solution to blue, slowly add drops of ammonia (or any base such as bleach) to the solution, gently shaking the bag after each drop

Data Sheet 

	Situation Being Tested
	Color of Solution

	Starting Color
	

	First Color Change
	

	Second Color Change
	

	Color with Ammonia added
	


Explanation

· Bromothymol blue is an acid/base indicator that changes color in the pH range of 6.0 to 7.6

· When the Brom. Blue is in a basic solution with a pH of 7.6 or higher, it is a blue color. When it is in an acidic solution with a pH of 6.0 or lower, it is a bright yellow color. When the solution has nearly neutral pH, the color is a sea-green color.

· Carbon dioxide is slightly acidic. As you exhale through the straw, the carbon dioxide bubbles into the solution. As the carbon dioxide mixes with the other chemicals in the bag, it makes the pH level of the solution to go slightly lower. The color changes occur because the indicators change shape with the addition or subtraction of the hydrogen ions in the solution. 

Extension

· Why can we revive a person who has stopped breathing by blowing carbon dioxide from our lungs into their mouth? Shouldn’t all the oxygen be gone? With your students, develop an experiment to answer this question

Assessment

Quiz:

1) If a solution with bromothymol blue in it has a pH score of 7.6, what color will the solution be?

2) Is the air exhaled from a person’s lungs acidic or basic?

3) What is the difference between carbon dioxide and oxygen?

4) What was the most useful thing you learned in this activity?

 This activity and the information given were taken from:

Anatomy Academy, A Seriously Funny Science Book from Loose in the Lab

Hixson, B.K. Anatomy Academy. 2003. Loose in the Lab: Sandy, Utah.  

Smoking Lung *these activities would do well after the Lung Capacity experiment conducted in this lesson plan.

Background Information

Everyone knows that smoking is bad for you, right? We’ve all heard of the negative effects on smokers, and even on people who come in contact with 2nd hand smoke. Due to new smoking laws on school campuses, teachers can no longer show the harmful effects of smoking by bringing in a cigarette and a filter and “smoking” the cigarette and seeing the amount of tar, etc., that accumulates on the filter. These types of experiments are now illegal, and unusable in classrooms, unless you wish to simply watch the experiment on youtube, which isn’t quite the same. I attempted to determine a way to effectively show students the damaging effects of smoking without being able to show them the gross stuff. One way is to simply do the experiement by yourself at home (out in the yard, of course, for proper ventilation) and then bringing in the filter, and having the kids look at it that way. One problem with that is a new thing called “3rd hand smoke.” 3rd hand smoke is harmful toxins from cigarettes present on clothing and other materials that accumulate the smoke easily, even if that person does not smoke. The filter that you would bring in to show your students would contain 3rd hand smoke, which is harmful, expecially in a closed area, like a classroom. Here is an activity that is lacking, but will still show the harmful effects of smoking to your students. You will need cooperation from parents or other adults.  

Materials

· 5  non-smoking parents or adults

· 5 smoking parents or adults 

· 2-liter pop bottle

· Black permanent marker

·  10 12” lengths of rubber hose

· 100 mL plastic beaker

· Large plastic bowl

Directions

· Conduct the Lung Capacity Activity listed in this document with the 10 adults only. Graph the results, and have the students guess, based on the graph, which parents are smokers, and which of the smokers have smoked the longest. The data should show a clear distinction between the two groups and their lung capacity. 

Extensions

· This activity could be done as an extension to the Lung Capacity activity found earlier in this document

· Give students a list of the harmful ingredients in cigarettes and have them research where else in their environment these ingredients can be found

· Students can launch a Smoking Awareness Drive in their school and community. 

· Have students write letters to their congressman/woman, senators, and other people in leadership positions expressing their concerns and giving ideas for smoking prevention

· Have the students give a mini-play, miming one of the truth.com commercials for smoking awareness

· Group students in groups of 3-4 and assign each group a different health problem associated with smoking. The groups research their topic, and give a presentation to the class about the symptoms (including rate of pain), treatment (including average cost of treatment), survival rate, and quality of life after treatment associated with their topic. Topics include: emphysema, throat cancer, stomach cancer, lung cancer

· Address media portrayals of smoking. Listen to old radio or tv commercials for cigarettes and have the students dissect them for inaccuracies and discuss the tactics used by the marketers. Did the commercial cite someone famous or perhaps a doctor saying these cigarettes are the best to smoke? Did the commercial make it seem like the guy that smoked this brand got all the girls? Or perhaps a super model is telling you that she uses cigarettes for weight control. This can really get the kids thinking about inaccuracies in advertising, even in today’s world. As an assessment for this activity, play another commercial, and have the students write down every inaccuracy and tactic used in the commercial.

Assessment

· Participation points for activities listed as extensions

· Quiz

1) What is 3rd hand smoke?

2) List 2 harmful ingredients in a cigarette

3) Do you have an idea for Smoking Awareness in our community? What about Nationwide?

4) List one reason why someone might start smoking
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