[image: Z:\AGS\project\2014\AGS-14-049 BAYWORK\6_Submittals\2017-11-07 Curriculum Packets\_Tabs and Covers and Parts\CIR - Cover Students Blank.png]








THE AIR AND WHY WE CARE

TEACHER’S GUIDE

San Francisco Public Utilities Commission
2/16/2018

[image: Z:\AGS\project\2014\AGS-14-049 BAYWORK\6_Submittals\2017-11-07 Curriculum Packets\_Tabs and Covers and Parts\CIR - Cover Students Blank.png]













COVER SHEET

[bookmark: Coversheet-Air-Why-We-Should-Care]Air- Why We Should Care	(Cover Sheet)

Introduction
The following lesson is meant to be used as an introduction to the study of gases. Learning is contextualized by workers at a wastewater treatment plant who, through video, discuss the role of oxygen in the treatment process, and how they generate, monitor, and control the oxygen. Lesson components have students investigate the composition of Earth’s atmosphere, analyze how the atmosphere changes as pressure and temperature change, and engage in an hands-on investigation into how much oxygen is in air.
Intended Audience
The lesson is intended for a high school general chemistry class, or modified for use in an Integrated Science, or Earth Science course.
Prior Knowledge and Skills
To be successful with the lesson, students should be familiar with the Periodic Table, constructing and interpreting graphs, and the use of percentages.

Materials:
· Our Air- Why We Should Care (Do Now/JumpStart/pre-test)
· Composition of Air Handout
· How the Atmosphere Changes Handout
· How Much is Oxygen? Lab Activity Handout
· Checking for Understanding Exit Ticket
· Projector connected to internet

Estimated Timeframe: 100 minutes (2 50 minute periods)

Common Core Standards:
NGSS HS PS1-1 Use the periodic table as a model to predict the relative properties of elements based on the patterns of electrons in the outermost energy level of atoms.

NGSS HS PS1-5 Apply scientific principles and evidence to provide and explanation about the effect of changing temperature or concentration of the reacting particles on the rate at which a reaction occurs.

CCSS.MATH.HS.N-Q-1: Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays

Lesson Sequence
I. Do Now/Warm-up
II. Read Aloud Lesson Introduction
a. Pair-share- “So, what do you know about air, and why should you care?”
b. Share out selected responses or Whiparound
III. Read Aloud Composition of Air
a. Review Composition of Air Data Table

b. Review w/ students formulas, atom v. molecule
c. Student/table partners complete data table
d. Construct pie chart
IV. Watch Video- http://baywork.org
a. discussion Qs based on video
V. How the Atmosphere Changes- Using Atmospheric Data
a. Construct graphs
b. Answer Questions
VI. How Much Oxygen? Lab Activity
VII. Exit Ticket

Accommodations/Modifications

1. ELL students should be taught vocabulary in context- vocabulary rating sheet.
2. Use sentence starters and sentence frames to scaffold using vocabulary.
3. ELL students should work in groups when possible.
4. Modify graphs for students with IEPs.
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WARM-UP EXERCISE


[bookmark: Our-Air-Why-We-Should-Care-warm-up]Our Air – Why We Should Care	(warm-up)

On a separate sheet of paper, indicate whether you think each numbered statement below is true (T) or false (F), or whether you are unfamiliar (U) to judge. Then, for each statement that you marked as true, write a sentence describing a practical consequence, application, or example of how it is true. Reword each false statement to make it true.


 	1. You could live nearly a month without food, and a few days without water, but you could survive only a few minutes without air.

 	2. Air and other gases are weightless.

 	3. The volume of a given sample of air (or any other gas) depends on its pressure and temperature.

 	4. The atmosphere exerts nearly 15 pounds of force on each square inch of your body.

 	5. Clean, unpolluted air is a pure substance.

 	6. The main source of air pollution is industrial activity.

 	7. The components of the atmosphere vary widely at different locations.

 	8. Minor air components such as water vapor and carbon dioxide play major roles in the atmosphere.

 	9. Oxygen is the molecule with the highest concentration in Earth’s atmosphere.

 	10. Pollution control has not improved overall air quality.


Answers
1. TRUE. An air supply is needed for scuba diving, flying at high altitudes, or space travel.

2. FALSE. All forms of matter, including air, have mass.

3. TRUE. The volume of air, and any other gas, is a function of temperature and pressure.

4. TRUE. The human body is evolved to handle external pressures of approximately 15 lb/in2.

5. FALSE. Air is a mixture of gases.

6. FALSE. Industrial activity fall behind transportation, space heating, and electricity generation in contribution to air pollution.

7. FALSE. If this were true, living organisms would be much more limited in the habiytatts they could occupy.

8. TRUE. Atmospheric water is part of the hydrologic cycle, and carbon dixode plays a crucial role in the heating of our planet and is associated with global warming.

9. FALSE. Oxygen only comprises about 16% of the atmosphere.

10. FALSE. Measuring the presence of pollutants in the atmosphere has allowed much better control of the release of potential pollutants and increased air quality.
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WORKSHEET

[bookmark: Worksheet-Air-Why-We-Should-Care]Our Air- Why We Should Care!
We live on earth, but we live in its atmosphere- a mixture of gases we call air. Just as water surrounds aquatic life, air surrounds us. People seldom think about the sea of colorless, odorless, and tasteless gases that make up the air surrounding them except, of course, when that air becomes polluted. We use atmospheric gases when we breathe, burn fuel, and carry out various industrial processes. Because human activities can lower air quality, the understanding, monitoring, measuring, and ultimately, the controlling of air quality is an important effort.
How much do you know about the atmosphere? What are the atoms or molecules present in air? What are the properties of the gases which make up our atmosphere? We will explore these questions in the following units of instruction….Our Air- Why We Should Care!
Composition of Air

The region of the atmosphere that contains most of it’s mass, all of its weather and the air we breathe is called the troposphere. The air we breathe is a mixture of gases. The mixture is pretty evenly mixed around the world, and based on chemical analysis of air trapped in glacial ice, the chemical makeup has changed very little over time- until now. The concentration of carbon dioxide is rising quickly (the concentration of CO2 in our atmosphere is currently 40% higher than it was at the start of the Industrial Revolution) due to the burning of fossil fuels and is cause of global warming and its associated challenges.

Gaseous composition of dry air


	Constituent
	Chemical symbol
	Percent

	
	

	Nitrogen
	N2
	78.084

	Oxygen
	O2
	20.947

	Argon
	Ar
	0.934

	Carbon dioxide
	CO2
	0.0350

	Neon
	Ne
	0.001818

	Helium
	He
	0.000524

	Methane
	CH4
	0.00017

	Krypton
	Kr
	0.000114

	Hydrogen
	H2
	0.000053

	Nitrous oxide
	N2O
	0.000031

	Xenon
	Xe
	0.0000087

	Ozone*
	O3
	trace to 0.0008

	Carbon monoxide
	CO
	trace to 0.000025

	Sulfur dioxide
	SO2
	trace to 0.00001

	Nitrogen dioxide
	NO2
	trace to 0.000002

	Ammonia
	NH3
	trace to 0.0000003



Mackenzie, F.T. and J.A. Mackenzie (1995) Our changing planet. Prentice-Hall, Upper Saddle River, NJ, p 288-307.(After Warneck, 1988; Anderson, 1989; Wayne, 1991.)

The Major Constituents of Air

A. Nitrogen - 78% - Dilutes oxygen and prevents rapid burning at the earth's surface. Living things need it to make proteins. Nitrogen cannot be used directly from the air. The Nitrogen Cycle is nature's way of supplying the needed nitrogen for living things.

B. Oxygen - 21% - Used by all living things. Essential for respiration. It is necessary for combustion or burning

C. Argon - 0.9% - Used in light bulbs.

D. Carbon Dioxide - 0.03% - Plants use it to make oxygen. Acts as a blanket and prevents the escape of heat into outer space. Scientists know that the burning of fossil fuels such as coal and oil is adding more carbon dioxide to the atmosphere.

E. Trace gases - gases found only in very small amounts. They include neon, helium, krypton, and xenon.

I. Using the information above , and a Periodic Table, answer the questions below about the composition of air.
1. List the top 4 components of air.

2. Based on the percentages listed above, what percent of air is composed of “trace elements”?

3. Complete the following table

	Gas
	Percent in Dry Air
	Atomic Number
	Atomic or Molecular Mass (g/mol)

	
Oxygen
	
	
	

	
Nitrogen
	
	
	

	
Carbon dioxide
	
	
	

	
Hydrogen
	
	
	

	
Argon
	
	
	

	
Neon
	
	
	

	
Helium
	
	
	

	
Krypton
	
	
	

	
Xenon
	
	
	



4. Using Excel, construct a pie chart of the data. You only need to include the top 4 components of air- the others are too low in concentration to include. After you construct the chart, insert it into the box below.


II. How the Atmosphere Changes- Using Atmospheric Data
The air we breathe, most of the atmosphere’s mass, and all of its weather take place within 10-12 km (6-7mi) of the Earth’s surface. Well, just like if you dove into the ocean and sank to the bottom you would notice changing conditions, imagine yourself in a craft designed to fly upward to the highest parts of the atmosphere. If your imaginary craft recorded the altitude, temperature, pressure, and collected samples of along the way, you might get data similar to that presented below.


	Atmospheric Data

	Altitude (km)
	Temp (oC)
	Pressure (mmHg)
	Mass (g) of 1-L sample
	Total Molecules in 1-L sample

	0
	20
	760
	1.2
	250 x 1020

	5
	-12
	407
	0.73
	150 x 1020

	10
	-45
	218
	0.41
	90 x1020

	12
	-60
	170
	0.37
	77 x 1020

	20
	-53
	62
	0.13
	27 x 1020

	30
	-38
	18
	0.035
	7 x 1020

	40
	-18
	5.1
	0.009
	2 x 1020

	50
	2
	1.5
	0.003
	0.5 x 1020

	60
	-26
	0.42
	0.0007
	0.2 x1020

	80
	-87
	0.03
	0.00007
	0.02 x 1020



1. Prepare 2 line graphs.
a. Graph #1 Temperature vs. Altitude- put altitude on the y-axis with a range from 0 to 100 km. The x-axis scale (temperature) should range from -100oto +40oC. Draw a best-fit-line through the points.

b. Graph #2 Pressure vs. Altitude- put altitude on the y-axis with a range from 0 to 100 km. (same as above). The x-axis scale (pressure) extends from
0 to 780 mmHg. Draw a best-fit line through the points.

Graph #1	Temperature vs. Altitude

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Graph #2	Pressure vs. Altitude


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



2. Compare how air temperature and air pressure change with increasing altitude.



3. Based on the data, would you expect air pressure to rise or fall if you traveled from sea level (0 km) to:
a. Lake Tahoe (4000 m above sea level)?
b. Death Valley ( 86 m below sea level)?

4. Imagine you gathered 1-L samples of air at several altitudes.
a. How would the mass of the air samples change?

b. How would the total number of molecules in the sample change?

5. The model of the atmosphere we currently use divides the atmosphere into four general layers. In order, they are the trophosphere (nearest Earth’s surface), the stratosphere, the mesosphere, and the thermosphere (the outermost layer).

a. Mark both graphs with lines at the approximate altitude where you think the general transition between each region might be. It is difficult to estimate the transition from the mesosphere to the thermosphere so, do your best!
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SOLUTION SHEET

[bookmark: Solution_Key]Our Air-Why We Should Care!	Solution Key
We live on earth, but we live in its atmosphere- a mixture of gases we call air. Just as water surrounds aquatic life, air surrounds us. People seldom think about the sea of colorless, odorless, and tasteless gases that make up the air surrounding them except, of course, when that air becomes polluted. We use atmospheric gases when we breathe, burn fuel, and carry out various industrial processes. Because human activities can lower air quality, the understanding, monitoring, measuring, and ultimately, the controlling of air quality is an important effort
How much do you know about the atmosphere? What are the atoms or molecules present in air? What are the properties of the gases which make up our atmosphere? We will explore these questions in the following units of instruction ....Our Air- Why We Should Care!
Composition of Air

The region of the atmosphere that contains most of it's mass, all of its weather and the air we breathe is called the troposphere. The air we breathe is a mixture of gases. The mixture is pretty evenly mixed around the world, and based on chemical analysis of air trapped in glacial ice, the chemical makeup has changed very little over time- until now. The concentration of carbon dioxide is rising quickly (the concentration of CO2 in our atmosphere is currently 40% higher than it was at the start of the Industrial Revolution) due to the burning of fossil fuels and is cause of global warming and its associated challenges.

Gaseous composition of dry air


	I Constituent	!Chemical symbol I	Percent

	!Nitrogen	I
	N2
	I
	78.084

	!oxygen	I
	02
	I
	20.947

	!Argon	I
	Ar
	
	0.934

	lcarbon dioxide	I
	CO 2
	
	0.0350

	!Neon	I
	Ne
	
	0.001818

	!Helium	I
	He
	
	0.000524

	!Methane	I
	CH4
	
	0.00017

	!Krypton	I
	Kr
	
	0.000114

	!Hydrogen
	H2
	
	0.000053

	!Nitrous oxide
	N2O
	
	0.000031

	!xenon
	Xe
	I
	0.0000087

	!ozone*
	03
	
	trace to 0.0008

	!carbon monoxide
	co
	
	trace to 0.000025

	!sulfur dioxide
	SO2
	
	trace to 0.00001

	!Nitrogen dioxide
	NO 2
	
	trace to 0.000002

	!Ammonia
	NH3
	
	trace to 0.0000003



Mackenzie, F.T. and J.A. Mackenzie (1995) Our changing planet. Prentice-Hall, Upper Saddle River, NJ, p 288-307.(After Warneck, 1988; Anderson, 1989; Wayne, 1991.)

The Major Constituents of Air

A. Nitrogen - 78% - Dilutes oxygen and prevents rapid burning at the earth's surface. Living things need it to make proteins. Nitrogen cannot be used directly from the air. The Nitrogen Cycle is nature's way of supplying the needed nitrogen for living things.

B. Oxygen - 21 % - Used by all living things. Essential for respiration. It is necessary for combustion or burning

C. Argon - 0.9% - Used in light bulbs.

D. Carbon Dioxide - 0.03% - Plants use it to make oxygen. Acts as a blanket and prevents the escape of heat into outer space. Scientists know that the burning of fossil fuels such as coal and oil is adding more carbon dioxide to the atmosphere.

E. Trace gases - gases found only in very small amounts. They include neon, helium, krypton, and xenon.

I. Using the information above , and a Periodic Table, answer the questions below about the composition of air.
1. List the top 4 components of air.


2. Based on the percentages listed above, what percent of air is composed of "trace elements"?

3. Complete the following table

	Gas
	Percent in Dry
Air
	Atomic Number
	Atomic or Molecular Mass (g/mol)
Rounded to 1
decimal place

	
Oxygen
	20.9
	8
	16.0

	
Nitrogen
	78.1
	7
	14.0

	
Carbon dioxide
	0.035
	X
	44.0

	
Hvdro en (eas)
	5.3 X 10·5
	1
	2.0

	
Argon
	0.93
	18
	40.0

	
Neon
	0.0018
	10
	20.0

	
Helium
	0.00052
	2
	4.0

	
Krypton
	0.00011
	36
	83.8

	
Xenon
	8.7 x10·6
	54
	131.3



4. Using Excel, construct a pie chart of the data. You only need to include the top 4 components of air- the others are too low in concentration to include. After you construct the chart, inse rt it into the box below.
 (
Argon 0.93
oxygen
nitrogen
)


II. How the Atmosphere Changes- Using Atmospheric Data
The air we brea the, most of the atmosphere's mass, and all of its weather take place within 10-12 km (6-7mi) of the Earth's surface. Well, just like if you dove into the ocean and sank to the bottom you wou ld notice changing condit ions, imagine yourself in a craft designed to fly upward to the highes t parts of the a tmos phere. If your imaginary craft recorded the
altitud e, tempera ture, pressure, and collected samples of along the way, you might get data sim ila r to that presented below.


	Atmospheric Data

	Altitude (km)
	Temp (°C)
	Pressure (mmHe:)
	Mass (g) of 1-L sample
	Total Molecules in 1-L samo le

	0
	20
	760
	1.2
	250 X 1020

	5
	-12
	407
	0.73
	150 X 1020

	10
	-45
	218
	0.41
	90 x1020

	12
	-60
	170
	0.37
	77 X 1020

	20
	-53
	62
	0.13
	27 X 1020

	30
	-38
	18
	0.035
	7 X 1020

	40
	-18
	5.1
	0.009
	2 X 1 020

	50
	2
	1.5
	0.003
	0.5 X 1020

	60
	-26
	0 .4 2
	0.0007
	0.2 x1020

	80
	-87
	0.03
	0.00007
	0.02 X 1 020



1. Prepare 2 line graphs.
a. Graph #1 Temperature vs. Altitude- put altit ude on the y-axis with a range from Oto 100 km. The x-axis scale (tempe rature) should range from -100°to +40°C. Draw a best-fit-line thro ugh the points.

b. Graph #2 Press ure vs. Altitude - put alt it ude on the y-axis with a range from 0 to 100 km. (same as above). The x-axis sca le (pressure) extends from
0 to 780 mmHg. Draw a best-fit lin e th rough the points.

Graph #1	Temperature vs. Altitude





























Graph #2	Pressure vs. Altitude
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2. Compare how air temperature and air pressure change with increasing altitude.

Temperature decreases linearly from sea level to 12 km; then, increases linearly to SO km; then, decreases again linearly to 80 km.

Pressure decreases nearly exponentially with altitude.

3. Based on the data, would you expect air pressure to rise or fall if you traveled from sea level (0 km) to:
a. Lake Tahoe (4000 m above sea level)? Fall
b. Death Valley ( 86 m below sea level)? Rise

4. Imagine you gathered 1-L samples of air at several altitudes.
a. How would the mass of the air samples change? The mass decreases.
b. How would the total number of molecules in the sample change? The number of molecules decreases with increasing altitude.
5. The model of the atmosphere we currently use divides the atmosphere into four general layers. In order, they are the trophosphere (nearest Earth's surface), the stratosphere, the mesosphere, and the thermosphere (the outermost layer).

a. Mark both graphs with lines at the approximate altitude where you think the general transition between each region might be. It is difficult to estimate the transition from the mesosphere to the thermosphere so, do your best!

The temperature-change graph shows three thermal layers.
- Layer boundaries appear at 12 km, SO km, 80 km, and 90 km altitude levels.
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VOCABULARY RATING SHEET

 (
lvoc
a
b
u
lar
} R
a
ting 
Sheet
Name
 
 
Date
 
_
Rat
i
ng
 
Scale
:
1
=
I 
don
' t
 
k
n
o
w 
i
t 
at 
a
ll
.
2 
= 
I
' 
ve
 
seen
it
 
or 
h
eard
it
 
b
efore
·
.
3 
= 
I 
think 
I 
know w
h
at 
i
t 
m
e
ans bu
t 
I 
coul
 
d 
use 
a 
re
 
v
ie
w. 4 
+ 
I 
kno
w
it
 well a
n
d ca
n 
eas
 
il
y
 
t
eac
-h it 
t 
o 
t 
he 
class 
.
)








	[bookmark: air-vocab-list]Word
	Rating before
instruction
	What I think it means
befor e inst ru ction
	Correct meaning
	Rating after instruction

	air
	
	
	
	

	
tempe rature
	
	
	
	

	
pressure
	
	
	
	

	
co ncentration
	
	
	
	

	
Fossil fuels
	
	
	
	

	
G}obaJ wann ing
	
	
	
	

	
Car bon dioxide
	
	
	
	

	
essential
	
	
	
	

	
altitude
	
	
	
	

	
perc-enta ge
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EXIT TICKET




[bookmark: Exit-Ticket-Air-Why-We-Care][image: ]Exit Ticket
1. Is air a pure substance or mixture of gases?

2. What gas has the highest concentration in air? What is its percentage?

3. Our atmosphere is divided into how many layers?

4. State the relationship between altitude and air pressure.

5. Describe how the mass of an air sample changes with altitude









Exit Ticket	[image: ]
1. Is air a pure substance e or mixture of gases?

2. What gas has the highest concentration in air? What is it’s percentage?

3. Our atmosphere is divided into how many layers?

4. State the relationship between altitude and air pressure.

5. Describe how the mass of an air sample changes with altitude
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TEACHER’S FEEDBACK FORM

Feedback Form for Teachers (Online)
Online Version of Feedback Form:
https://goo.gl/forms/esHz2B0pokGqqSWP2

[bookmark: Feedback-Form-for-Teachers-Fillable]Feedback Form for Teachers

I. Information on Teacher and the Module Used Name of Teacher
Date Module was Used

Name of Class in which module was used Number of students in class
Name of school or other organization

Name of the Contextualized Learning Module Used



II. Components of the Contextualized Learning Module Used


Yes	No

A. The Problem Illustration Video

B. The Warm-Up Ticket

C. The Cover Sheet

D. The Solution Sheet

E. The Exit Tickets

F. Videos of individual Subject Matter Experts

G. Feedback form for students



III. Feedback on components of the module

A. The Problem Illustration Video

1. What did you think worked in this component of the module?

2. What did you think didn’t work as well?


3. Do you have any suggestion for how we could make this component of the module more effective in future modules?

4. Not applicable—this component of the module was not used





B. The Warm-Up Ticket


1. What did you think worked in this component of the module?

2. What did you think didn’t work as well?


3. Do you have any suggestion for how we could make this component of the module more effective in future modules?


4. Not applicable—this component of the module was not used


C. The Cover Sheet

1. What did you think worked in this component of the module?

2. What did you think didn’t work as well?


3. Do you have any suggestion for how we could make this component of the module more effective in future modules?


4. Not applicable—this component of the module was not used



D. The Solution Sheet


1. What did you think worked in this component of the module?

2. What did you think didn’t work as well?


3. Do you have any suggestion for how we could make this component of the module more effective in future modules?


4. Not applicable—this component of the module was not used

E. The Exit Tickets

1. What did you think worked in this component of the module?

2. What did you think didn’t work as well?


3. Do you have any suggestion for how we could make this component of the module more effective in future modules?


4. Not applicable—this component of the module was not used




F. Videos of individual Subject Matter Experts


1. What did you think worked in this component of the module?

2. What did you think didn’t work as well?


3. Do you have any suggestion for how we could make this component of the module more effective in future modules?


4. Not applicable—this component of the module was not used



G. Feedback form for students

1. What did you think worked in this component of the module?

2. What did you think didn’t work as well?


3. Do you have any suggestion for how we could make this component of the module more effective in future modules?


4. Not applicable—this component of the module was not used
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STUDENTS FEEDBACK FORM


Feedback Form for Students (Online)

Go here for the Online Version of Feedback Form: https://goo.gl/forms/3vSjzMuzFDuxY1y73

Feedback Form for Students
Please rate each of the following aspects of this lesson:

	
	Excellent
	Very
Good
	Good
	Fair
	Poor
	Very
Poor

	1. Video
	
	
	
	
	
	

	2. Lesson Presentation
	
	
	
	
	
	

	3. Worksheet
	
	
	
	
	
	

	4. Time Allotted
	
	
	
	
	
	



5. What aspect or part of this lesson do you believe was the most effective at helping you reach the learning goal?





6. Where would you have wanted more training or help on this?






7. Did this curriculum increase your awareness of the water/wastewater industry?






8. Additional Comments/Suggestions:
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[bookmark: Air-and-Why-We-Should-Care-Script]Air and Why We Care: SFPUC Southeast Wastewater Treatment Facility

1
	VIDEO	AUDIO

	CHARACTERS:
	

CHARLES JOHNSON STEVE ARDREY LOLITA WILKINS 

	SCENE 1: INTRODUCTION WITH THE ENTIRE CAST:


scene detail: In the DOC - in front of the DCS screen
at the plant - Steve, Charles and Lolita are standing in front of the DCS screen.
	



STEVE ARDREY
"Hello my name is Steve Ardrey; I am the Field Supervisor for the
Instrumentation and Controls Department at the wastewater treatment plant in San Francisco.
This display is an
overview of our wastewater treatment process.

The treatment of wastewater is critical for public health and
the health of the environment. You might not realize it but I use a lot of chemistry and math in my work as you’ll see in this video.
CHARLES JOHNSON
"Hello my name is Charles Johnson. I am an Instrumentation and Controls Technician at the Southeast Wastewater Treatment Plant in San Francisco. I’m going to
talk with you about how I	monitor and control the oxygen used in the treatment process.

LOLITA WILKINS
"Hello, I am Lolita Wilkins. I am a Wastewater Treatment Plant Operator at the Southeast Treatment Plant in



2
	VIDEO	AUDIO

	








(b-roll of display screen)
	San Francisco. The microorganisms we use in the treatment process require oxygen just as humans do to live. Sewage is low in oxygen, so part of our process is to increase the amount of oxygen in the waste water that’s being processed in the aeration tanks.

"The display that is shown on the screen now is the one we use to both monitor and control the wastewater treatment process.

“Now, let’s look more closely at the role of oxygen in the treatment process.”

	SCENE 2: VIEW FROM TOP OF THE PRIMARY SEDIMENTATION TANKS:


Scene Detail: Steve is standing on top of the sedimentation tanks, facing camera with his back to the oxygen generation plant and the aeration tanks.
	STEVE ARDREY
	

	
	
"On my left are the aeration tanks. On my right is the oxygen generation plant. Pure oxygen is piped from the
oxygen plant to the aeration tanks. You can see the green pipe carries oxygen between the two plants.”

“Now let’s look at how oxygen is used in the aeration tanks.”
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	VIDEO	AUDIO

	SCENE 3: ON TOP OF THE AERATION TANKS:

Scene Detail:	Lolita standing on top of the aeration tanks.
	LOLITA WILKINS
"I’m currently standing on top of the aeration tanks. Below me are separate tanks containing thousands of gallons of wastewater. The wastewater is being infused with oxygen from our oxygen generation plant which allows the microbes in the tanks to digest wastewater more efficiently.”

“Let’s think for a minute about the air microbes use at the wastewater plant.”

	
	

CHARLES JOHNSON
"As you may know, there are many gases that compose the air we breathe - oxygen is only one of them. In normal air, the percentage of oxygen is about 20.9% at sea level. The three other primary components of air are 78.1 % nitrogen, .93 % argon and .04 % carbon dioxide.

“The enriched oxygen we make at the plant is produced by removing Nitrogen from air and produces a concentration of about 95% pure oxygen.

“So, how do we monitor the oxygen levels?”

	

SCENE 4: OXYGEN PLANT:


Scene Detail: Charles standing in front of the oxygen generation plant with Steve and Lolita on either side of him.
	



4
	VIDEO
	AUDIO

	SCENE 4A: O2 PLANT/HUMAND MACHINE INTERFACE HMI:

Scene Detail: Charles is standing in front of the HMI touch screen.
	CHARLES JOHNSON

"This is a display where we monitor and control the operations of our oxygen generation plant. It is used to trend various measurements by graphing. The operator uses this information to make adjustments to the process, such as turning on and off equipment."

	

SCENE 4B: O2 PLANT OXYGEN PROCESS:
	

CHARLES JOHNSON

	

Scene Detail: Charles standing in front of the adsorbers
	“You may recall, air is 78% nitrogen.
In this area, nitrogen in air is removed in vessels called adsorption beds.	As the nitrogen is removed, the relative concentration of oxygen increases. The higher oxygen concentration makes the aeration process more efficient.

	
	“It is important to measure and control the oxygen levels in the tank, so, let’s look at how that is done.”
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	VIDEO	AUDIO

	SCENE 4C: ANALYZER AT THE O2 PLANT:

Scene Detail: Charles standing in front of the O2 analyzer







SCENE 4D: O2 PLANT FLOW METER:
Scene Detail: Charles standing in front of one of the flow meters (may be a noisy spot)
	CHARLES JOHNSON

"This instrument is an oxygen purity analyzer. The measurements from this analyzer are used to ensure the purity of the oxygen being produced. It is an Instrumentation Technician’s job
to calibrate this analyzer to ensure its accuracy. Algebraic formulas involving ratios and percentages are used for these calibrations."


CHARLES JOHNSON
“This particular device is used to measure the rate of flow of oxygen in the system. It is important to include temperature and pressure measurements when monitoring the behavior of gases. For example, the temperature and pressure affect the volume, density, and resulting flow of a gas.”

	SCENE 5: WRAP IT UP:
Scene Detail: LOCATION- Maybe in the DOC? Panning of the oxygen plant or panning of the clarifiers before ending in the DOC
	

CHARLES JOHNSON
"I find my job as an Instrumentation and Controls Technician to be very challenging but also extremely gratifying.
As an “Instrumentation and Controls Technician” I use electronics, mathematics, and chemistry on a daily basis to monitor and control our treatment process.

"Because technology is always evolving, a well-rounded education and technical background- which includes the study of mathematics, electronics, and chemistry is essential.



6
	VIDEO	AUDIO

	
	STEVE ARDREY
"Over the years, I too have found the field of Instrumentation to be very challenging and rewarding.
Working in the wastewater industry has given me a great deal of pride, because I know the results of my work are helping to
improve the environment. Also, having a stable job with a good salary and benefits is a big plus."
LOLITA WILKINS
"For more information about a career in the wastewater industry,
please check out the Baywork website at baywork.org where you can watch and listen to our personal stories as well as review career information about water/wastewater industry.
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[bookmark: SFPUC-Storyboard]Project Name: Air & Why We Care - SFPUC video	By: Kory Loucks-Powell	Date: 4/7/2016	Page: 1 of 1

Scene 1- Intro in DOC
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Scene 4c - 02 Plant - Analyzer	Scene 4d -  02 Plant Flow-meter	Scene 5 - Wrap Up = DOC? TBD
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