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Statement of Purpose
	Middle school students of today have been taught to question things that they see happen around them, and question why things are the way they are. They have been taught at a young age to not accept things at face value, but to dig deeper and find out the reason why. This is a change from the past, where students just went to class, were given facts, and then recited them on tests and quizzes. Today’s students attend schools where the most common teaching methods developed prior to the electronic age and have changed little since the Industrial Revolution (Cookson, 2009). Therefore, the type of lessons and techniques, that are used by teachers of middle school science, need to adapt to this change in thought process. One area of concern is the lack of knowledge that students have in regards to weather patterns around them and what causes these types of weather phenomena. This is concerning because weather is something that is happening all around the students every single day of their lives. Therefore, it is up to teachers to set forth a weather curriculum that the students can grasp and apply to their day to day lives.  
	One of the most effective types of curriculum to achieve this goal is the 5-E Learning Cycle Model. According to Chiarelott, the five E’s are: engagement, exploration, explanation, extension, and evaluation (2006). This model “has been used successfully in science, mathematics, and social studies classrooms from kindergarten through college (Chiarelott, 2006).” It is a successful model for several reasons. 
	The first reason is that this model is set up to encompass a lesson plan that covers several days. This fits well into my teaching style, because most of my lessons cover a several day period of time, and are not one-shot lessons. These types of lesson are more meaningful to the students because they are given the time to think about and evaluate what they are learning. They are also given the opportunity to see how each lesson fits together and how it can be applied to the real world. One shot lessons give the students a staggered view of their learning and consequently they sometimes have a hard time fitting their learning together into the bigger context. I also set my lessons up in a similar fashion to this 5-E Learning Model in that each lesson has an activity that engages the interest of the learner, hands-on exploratory activities, and then has an evaluation aspect. Part of a contextualize curriculum is making the learning meaningful to the students. According to Ornstein, students must be active in their learning environments and that learning should not be separated from students’ lives (2009).This model will help me accomplish this. This model will also help me to relate the learning to the students’ real world lives and situations. According to Ornstein, Dewey believed that problem-solving skills learned in school will also transfer to skills that can be used to solve society’s everyday problems (2009).This will give the students a real-world context which is part of any successful curriculum.
	Another part of this model that appeals to me is that it can be set up for, and is encouraged to be set up for, group learning. This type of cooperative learning gives the students a real-world type of learning, in which they will be working with other people in their future jobs. Cooperative learning is a teaching strategy in which small teams of students with varying ability levels, use a variety of learning activities to improve their learning in a subject area (Johnson 2001). In this manner, students actively participate and assist each other in their learning. Group work helps to build social, time management, and collaboration skills that will be needed for the students’ future lives. Many of my current lessons incorporate this learning style so my lessons will not need to be changed very much. I have seen that group work is the most effective at this level, so this model will facilitate this. 
Subunit Intended Learning Outcomes
Subunit One: Weather Phenomena
· Students will learn to describe interactions of matter and energy throughout the lithosphere, hydrosphere and atmosphere. (Bloom’s comprehension)

· Students will be able to describe the connection between the water cycle and weather-related phenomena (ex. tornadoes, floods, droughts and hurricanes). (Bloom’s comprehension)

· Students will be able to place the different types of weather phenomena on a map of the water cycle in the correct locations. (Bloom’s application)

Subunit Two: Clouds and Your Weather

· Students will learn to describe interactions of matter and energy throughout the lithosphere, hydrosphere and atmosphere (specifically cloud formation). (Bloom’s comprehension)

· Students will understand how to make simple weather predictions based on the changing cloud types associated with frontal systems. (Bloom’s application)

· Students will be able to analyze and interpret data from scientific investigations using appropriate mathematical skills in order to draw valid conclusions. (Bloom’s analysis)

· Students will learn to analyze alternative scientific explanations and predictions, and recognize that there may be more than one good way to interpret a given set of data. (Bloom’s analysis)

Subunit Three: Weather Forecasting

· Students will understand how weather observations and measurements are combined to produce weather maps. (Bloom’s comprehension)

· Students will learn how to choose the appropriate tools and use safety procedures to complete investigations. (Bloom’s synthesis)

· Students will learn to combine atmospheric conditions and measurements into proper weather maps, and then predict the weather based upon these measurements. (Bloom’s synthesis)




Preassessment [footnoteRef:1] [1:  Preassessment adapted from (Miller & Rundell, 2003) & (Wild Weather and The Water Cycle )] 



Preassessment cont… [image: ][image: ]

11. Explain the movement of water through its cycle related to Earth. Label the arrows in the following way by placing the letter of the appropriate description on the corresponding arrow.
a. Precipitation over the ocean
b. Precipitation over land
c. Runoff and groundwater
d. Evaporation from the ocean
e. Evaporation, transpiration from land
f. Movement of water vapor by wind

12. Explain why the arrows might be different widths in relation to water movement 
through the water cycle at that location.

13. What role, if any, does wind play in this cycle?

14. Do oceans play a role in this cycle; if so, how?

15. What impact do major changes in stages, such as exceptional amounts of water returning to Earth, have on weather?

16. What is the difference between a tornado and a hurricane? 

Lesson Plans
Lesson 1: Weather Phenomenon
Essential Questions:
· What are the various types of severe weather?
· How do these types of weather impact the water cycle and humans?
· How are these types of weather caused by, and related to, the water cycle?
Objectives//Benchmarks: (Note: OACS 7S#.# designates Ohio Academic Content Standards grade seven along with the strand and benchmark.)

· Students will learn to describe interactions of matter and energy throughout the lithosphere, hydrosphere and atmosphere. OACS 7S1.1

· Students will be able to describe the connection between the water cycle and weather-related phenomena (ex. tornadoes, floods, droughts and hurricanes). OACS 7S1.9

· Students will be able to place the different types of weather phenomena on a map of the water cycle in the correct locations. OACS 7S1.6

Time: (3) 50-minute class periods
Materials:
extreme weather videos	weather chart		weather PowerPoint 		internet access
Engagement
	Day 1: The students will be given the preassessment, and then the preassessment will be 	corrected and discussed. Special attention will be given to the parts of the assessment that 	deal with the water cycle. (20 minutes)
Exploration
	Day 1: The students will be broken into mixed-ability groups of 2-3 students and each 	student will be given a weather chart (Attachment A after lesson) that will eventually 	need to be filled in. Then each group will discuss which weather phenomenon they would 	like to research. The students will then be given some time to research using the 	computer lab. I have some websites on my school webpage that they should use for their	research. (30minutes)
	Day 2: The students will be given a little over half of the class period to continue their 	research, as a group, and fill out the chart for their weather phenomenon. (30 minutes)  
Explanation
	Day 3: The students will get back into their mixed-ability groupings. Then one student 	from each group will be assigned to another group so that each group has an “expert” on 	each of the weather phenomenon that we are discussing. Then each group member will 	present his or her weather event to the others in his or her group. In this manner, each 	student will be able to fill out his or her weather chart without having to research each 	type of weather. (25 minutes)
Elaboration
	Day 3: The students will end class with a PowerPoint (link to PowerPoint) on the 	various 	types of weather that 	they have learned about. The PowerPoint will include all of the 	information that the students were to find. It also has videos imbedded into it that are of 	each weather event that they have learned about. The students can then analyze what they 	have written on their chart in order to see if they have all of the information that they 	need. We will also have a large group discussion about these weather events as we are 	discussing the PowerPoint. (25 minutes)
Evaluation
	Day 3: The students will be given a worksheet (Attachment B after lesson) for homework 	that asks them to draw a picture of the water cycle, and include the weather events that 	we have discussed in the correct locations of their water cycle. They will also have to 	pick one of the weather phenomena and write a paragraph that details what they know 	about this event. They will need to include what causes it, how it affects the water cycle, 	and how it affects living organisms.  
Teacher Notes:


















Attachment A [footnoteRef:2] [2:  Attachment adapted from  (Wild Weather and The Water Cycle )] 

Name:_______________________
Comparison Among Extreme Weather Phenomena
	extreme weather
	prerequisite conditions
	forces that case extreme weather
	impact on the water cycle and living organisms
	danger ranking system

	Tornado


	
	
	
	

	Hurricane


	
	
	
	

	Flood


	
	
	
	

	Drought


	
	
	
	

	Blizzard


	
	
	
	





Attachment B [footnoteRef:3] [3:  Attachment adapted from (Wild Weather and The Water Cycle )] 

hurricane	 evaporation 		storm 		tornado 	clouds
flash flood 	condensation 		drought 	flood 		precipitation

Directions:
Draw a diagram of the water cycle, and place the terms from the list in the appropriate places on your diagram. Label all parts of your diagram, and underline the terms that are from the list.


















Attachment B cont.
Describe what you now know about one of the extreme weather conditions studied in this lesson. Describe the conditions that occur during the weather phenomenon, conditions that cause the weather phenomenon, and the impact that it has on the water cycle and on the inhabitants of Earth. Use complete ideas in your sentences and science vocabulary.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________ 

Lesson 2: Clouds and Your Weather
Essential Questions:
· What are the main types of clouds in the sky?
· What do these clouds look like?
· How can you determine what the weather will be based upon cloud types?
Objectives/Benchmarks: (Note: OACS 7S#.# designates Ohio Academic Content Standards grade seven along with the strand and benchmark.)

· Students will learn to describe interactions of matter and energy throughout the lithosphere, hydrosphere and atmosphere (specifically cloud formation). OACS 7S1.1 

· Students will understand how to make simple weather predictions based on the changing cloud types associated with frontal systems. OACS 7S1.5

· Students will be able to analyze and interpret data from scientific investigations using appropriate mathematical skills in order to draw valid conclusions. OACS 7S5.5

· Students will learn to analyze alternative scientific explanations and predictions, and recognize that there may be more than one good way to interpret a given set of data. understand how to analyze alternative explanations and predictions, and recognize that there are multiple ways to interpret a given set of data. OACS 7S5.5

Time: (4) 50 minute classes
Materials:
cloud charts	weather fronts notes	     cloud type notes	  weather maps	internet access
Engagement:
	Day 1:  Student will be taken outside and given a few minutes to observe the sky. Then 	the students will be given several minutes to complete the observation worksheet 	(attachment A after lesson). We will then as a class discuss our findings. (20 minutes)
Exploration:
	Day 1 and 2: The students will again be broken into mixed-ability groups of 2-3. Each 	group will be given some readings about cloud types and weather fronts. They will also 	be able to use the computer lab to search for this information. They will also be given a 	cloud chart to fill out. In addition, they will also be required to answer some questions 	about each type of weather front, and then diagram these frontal systems. (Notes and 	worksheets can be found attached after the lesson as Attachment B) (80 minutes)  
Explanation:
	Day 3: We will, as a class, discuss what the students discovered about each cloud type 	and frontal system. Then I will have the students diagram the weather fronts on the Smart 	Board. This will enable each student to make sure that he or she has the correct answers 	from the small group work. (30 minutes)
Extension:
	Day 4: The students will get back into their mixed-ability groups. Each group will be 	given a blank map of the United States (printed off of the internet). Each group will 	decide 	upon, and then draw, three weather fronts on their map. They need to include 	temperatures on their map. Then the groups will rotate their maps, analyze each map, and 	then predict the weather based on the frontal systems and temperatures. (30 minutes)
Evaluation:
	Day 5: Each student will be given a worksheet (attachment C) that requires them to apply 	their knowledge about clouds and weather fronts. It will be up to the students to complete 	this assignment and then we will discuss the next day. (30 minutes)
Teacher Notes:



Attachment A [footnoteRef:4] [4:  Attachment adapted from (What's Up? Clouds and Your Weather)] 

Name:_______________________

Directions:
Draw a picture of the clouds in one section of the sky. Make sure you include as many details as you can. Tell how the clouds are moving (speed, direction, altitude). 








Directions:
Use the information about clouds shown below to classify the type or types of clouds that you observed. Answer the questions that follow based on this information.
Low altitude clouds
Stratus: Layered look, may be somewhat puffy or completely flat, usually reach down to the horizon, could mean rain or drizzle.
Middle altitude clouds:
Cumulus: Puffy clouds look like shapes; usually nice weather, but may change into cumulonimbus.
Altocumulus: Look like layers of cotton balls with dark gray bottoms, often mean rain or snow.
High altitude clouds:
Cirrus: Very high, wispy clouds; look like feathers; indicate that a weather front is moving in, tell you that there is going to be a change in the weather.
Storm clouds:
Cumulonimbus: Very tall, dark clouds; often anvil-shaped; mean that there may be severe thunderstorms or even tornadoes.
Nimbostratus: Low, layered storm clouds; usually dark gray; may have some thunder and lightning and rain hard for a long time.
1. Name the cloud type or cloud types that you observed.
________________________________________________________________________

2. Describe how and why you classified your cloud(s) the way that you did.
________________________________________________________________________
________________________________________________________________________

3. Predict the weather based on the clouds that you observed.
________________________________________________________________________
________________________________________________________________________
Attachment B [footnoteRef:5] [5:  Attachment adapted from (What's Up? Clouds and Your Weather)] 

Name:______________
Directions: Use the reading provided by your teacher and the descriptions of clouds from your previous worksheet to complete the descriptions of weather fronts.

1. Cold front
A cold front is the edge of a cold weather mass moving quickly into an area of somewhat warmer air and pushing it up and back. Cold fronts usually move very fast. The weather they cause is often violent. Cirrus clouds may be a day in front. Cumulonimbus clouds may form at the edge moving almost straight up. There are usually nice, clear skies after the edge of the front moves through.

a. Describe the associated weather conditions.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

b. Draw the map symbol for a cold front.




c. Sketch a picture of the air masses that meet as a cold front arrives. Show the movement of the air masses, and include clouds that are forming.








2. Warm front
In a warm front, a region of cold weather is moving away from an area and being replaced by warmer air. A warm front moves more slowly and gently than a cold front. There may be thunderstorms, but more often long, continuous rain. Cirrus clouds come first, then altostratus or altocumulus, and then stratus or nimbostratus.

a. Describe the associated weather conditions.
_______________________________________________________________________
________________________________________________________________________
________________________________________________________________________

b. Draw the map symbol for a warm front.
Attachment B cont.
c. Sketch a picture of the air masses that meet as a warm front arrives. Show the movement of the air masses and include clouds that are forming.








3. Stationary Front
A stationary front acts a lot like a warm front but remains in place, sometimes for several days.

a. Describe the associated weather conditions.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

b. Draw the map symbol for a stationary front.




c. Sketch a picture of the air masses around a stationary front. Show any movement of air masses and the clouds that occur.








4. Occluded Front
Occluded fronts occur when a cold front catches up with a warm front, and the two bump up against each other and mix. It acts like a warm front on the front side and more like a cold front on the other side.
a. Describe the associated weather conditions.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

b. Draw the map symbol for an occluded front.


Attachment C[footnoteRef:6] [6:  Attachment adapted from (What's Up? Clouds and Your Weather)] 

Name: _______________________________

Directions: Draw a picture of the cloud underneath its name. Write two words that describe the cloud type. Describe the altitude as high, middle or low. Fill in the type of weather usually associated with this cloud.

	Cloud type
	Description
	Altitude
	Weather predicted

	Cumulus


	
	
	

	Stratus


	
	
	

	Nimbostratus


	
	
	

	Altocumulus

	
	
	

	Cirrus


	
	
	

	Cumulonimbus


	
	
	


Attachment C cont.
Directions: Use the diagram below to answer the following questions. The diagram shows cold air moving from left to right, pushing the warm air up into the atmosphere.

[image: ]

1. What kinds of clouds are likely to form at the edge of this front?
________________________________________________________________________

________________________________________________________________________


2. Predict the type of weather that may occur as this front passes over an area and explain why    
    you picked this type of front.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________


Lesson 3: Weather Forecasting
Essential Questions:
· What types of factors influence weather?
· How are these types of factors measured or observed?
· How can you forecast the weather days in advance using current atmospheric conditions?
Objectives/Benchmarks: (Note: OACS 7S#.# designates Ohio Academic Content Standards grade seven along with the strand and benchmark.)

· Students will understand how weather observations and measurements are combined to produce weather maps. OACS 7S1.6

· Students will learn how to choose the appropriate tools and use safety procedures to complete investigations. OACS 7S5.4

· Students will learn to combine atmospheric conditions and measurements into proper weather maps, and then predict the weather based upon these measurements. OACS 7S1.6

Time: (7) 50 minute classes
Materials:
Materials needed as listed in the Weather Forecasting VideoLab
Engagement:
	Day 1: I will perform the “crushing blow” experiment that is detailed in the VideoLab 	handbook. Then we will discuss as a class what happened to the can when we heated up 	the water in it and then placed it into cold water. (10 minutes)
Exploration:
	Days 1-6: The students will be placed into mixed-ability groupings of 2-3 for their lab-	work. Each group member will be given a lab packet he or she can record their findings 	and answers to questions in. Each station will be set up according to the directions from 	the VideoLab booklet. Each lab station has a copy of the directions to complete each lab. 	Each group will rotate between the 12 stations and complete each mini-lab. I will assist 	each group as needed throughout the labs. (290 minutes)
Explanation:
	Days 1-6: Each group will answer application and analysis questions in their lab packets 	as they progress from one lab to another. This will require them to apply their knowledge 	that they are learning from each lab station. (290 minutes)
Extension:
	The students will be required to record the current atmospheric conditions (temperature, 	pressure, dew point, etc.) every day over the next weekend. Each day they will also have 	to predict the weather based upon their findings. Then, they will record the next day 	whether their weather forecast was accurate or not, and why it was correct or wrong.
Evaluation:
	Day 7: The students will complete the final post-assessment. This assessment requires 	them to apply all of their knowledge that they have gained over the last three sub-units of 	the weather unit. They will also turn in a paragraph detailing what they enjoyed about the 	unit and what they would do differently if they were the teacher. This paragraph will give 	me some insight into what I need to change for the next time that I teach this unit. (50 	minutes)





		Weather 26

Post Assessment  
Name:_________________________
Use the following information to fill out the weather watch chart and to fill out the station model.
[image: ] 	On Monday, February 8, at 2:00 pm, the sky was covered with 50% of clouds. These were high-level cirrus, mid-level altostratus, and low-level cumulus clouds. The temperature was 10 Celsius degrees with an atmospheric pressure of 29.70 inches of mercury. There was a strong wind blowing from the northwest at 20 miles per hour. The dew point was 5 Celsius degrees, and the relative humidity was 100%. It also was drizzling. So far, there had been 0.4 cm of precipitation.   	
On Tuesday, February 9, at 2:00 pm, the temperature was 5 Celsius degrees with a wind blowing from the north at 10 miles per hour. The weather was clear, with mostly clear skies and no precipitation. The atmospheric pressure had risen to 29.80 inches. The only clouds that were visible in the sky were high-level cirrus clouds. The dew point was 0 Celsius degrees and the relative humidity was a low 50%.  					
Use the information from the weather data sheet to construct weather station models for Monday and Tuesday.
Monday





Tuesday





































Post Assessment cont.
Select # 1 on the Scantron card if the correct answer is TRUE and #2 if the answer is FALSE.
1. The most common element in the Earth’s atmosphere is oxygen.
2. A liquid thermometer would not work without a vacuum in the top of its tube.
3. Condensation is the opposite of evaporation.
4. As conditions such as temperatures change, the rate of evaporation remains constant.
5. Cumulonimbus are the tallest clouds, and usually bring nice weather.
6. A sling psychrometer can be used to measure both dew point and relative humidity.	
7. Air is matter because it has an attitude and takes up mass.
8. Our atmosphere is made up of 78% of nitrogen.
9. Sunlight reaches the Earth through the process of conduction.
10. Warm air can hold more water vapor than cold air.
11. A scientist would use an anemometer to measure air pressure.

Fill out the Scantron bubble of the correct answer choice.
12. Warm air is ____________________ than cold air:
a. less dense	 b. more dense		c. cloudier		d. lighter weight.
13. When the barometer (air pressure) rises, the weather is most likely 
a. drizzle		b. clear			c. snow		d. stormy
14. When air reaches its dew point temperature, the relative humidity is 
a. 0%		b. 50%			c. 100%		d. 200%
15. The only substance that can exist as a solid, liquid, and gas in the Earth’s atmosphere is
a. ozone		b. oxygen		c. water		d. carbon dioxide
16. As air is heated its volume __________________ and its density _____________________.
a. increases/decreases	b. decreases/increases	      c. doesn’t change/doesn’t change
17. ______________  ________________ is the amount of water vapor in the air.
a. dew point	b. relative humidity	c. freezing point	d. evaporation rate
18. The _________   ____________ temperature is the temperature at which water vapor in the air begins to condense.
a. dew point	b. relative humidity	c. evaporation rate	d. freezing point


Post Assessment cont.
Select the letter of the best definition from the word box and fill in the appropriate Scantron bubble.
 (
wind chill
B)
 blizzard
C)
 climate
D)
 weather
E)
 sleet
)

19. This is the condition of the atmosphere at a particular place over a short period of time
20. This is a major snowstorm with strong winds of 35 mph or more. 
21. This is a mixture of falling rain and snow. 
22. This is the condition of the atmosphere at a particular place over a long period of time. 
23. This is what the outside temperature actually feels like during the winter because of the wind. 

Select the letter of the best definition from the word box and fill in the appropriate Scantron bubble.
 (
A)
 precipitation
B)
 hurricane
             
C)
 clouds
        
D)
 drought           
E)
 lightning
)



24. Condensed moisture that falls to the Earth as snow, sleet, rain, hail, etc. 

25. Major storms with heavy rain and major winds that range from 50 to 150 mph that occur along the Atlantic Ocean.

26. Little droplets of water hanging in the atmosphere. 

27. Flashes of electrical discharges moving through the atmosphere. 

28. A long period of no rainfall in a region.








Post Assessment cont.

Write a paragraph that answers the following questions in detail:
1. What have you learned about clouds, weather, and weather forecasting? How are they related?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Describe how you can use clouds (be specific with the types), frontal systems, and a weather map to forecast the weather for several days in the future?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. What did you feel were the most beneficial aspects of this unit? What would you change if you were teaching to unit, to make the learning even more engaging?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
Post Assessment adapted from (Miller & Rundell, 2003) 
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