[image: image1.png]Aspire

LEARN MORE. EARN MORE.





	Program Information
	[Lesson Title]

Newton’s Laws of Motion and Distracted Driving

	TEACHER NAME
Linda McBride and Kristin Richmond

	PROGRAM NAME
Warren County Career Center

	
	[Unit Title]
Newton’s Laws of Motion and Distracted Driving

	NRS EFL(s)
4 – 5 
	TIME FRAME
120 – 180 minutes

	Instruction 
	ABE/ASE Standards – English Language Arts and Literacy
       

	
	Reading (R)
	Writing (W)
	Speaking & Listening (S)
	Language (L)

	
	Foundational Skills
	
	Text Types and Purposes
	
	Comprehension and Collaboration
	S.4.1
	Conventions of Standard English
	

	
	Key Ideas and Details
	R.4.1

R.4.2

R.5.1
	Production and Distribution of Writing
	
	Presentation of Knowledge and Ideas
	
	Knowledge of Language
	

	
	Craft and Structure
	R.4.5
	Research to Build and Present Knowledge
	
	
	Vocabulary Acquisition and Use
	

	
	Integration of Knowledge and Ideas
	R.4.10

R.4.11
R.5.9

R.5.10

R.4.13


	
	
	Benchmarks identified in RED are priority benchmarks. To view a complete list of priority benchmarks and related Ohio Aspire lesson plans, please see the Curriculum Alignments located on the Teacher Resource Center.

	
	ADDITIONAL ABE/ASE STANDARDS
N.3.11, N.3.28

A.3.9, A.4.3



	
	LEARNER OUTCOME(S)
· Students will be able to explain each law of motion in depth.

· Students will be able to use the mathematical formulas with each law in word problems.

· Students will be able to define and use the vocabulary associated with each law. 

· Students will be able to write a summary and draw conclusions from informational text.

· Students will be able to make predictions and determine cause/effect relationships.


	ASSESSMENT TOOLS/METHODS
· PowerPoint examples
· Admit and exit tickets 
· Student answers to 10-and-2 questioning cycle
· Student answers to Newton’s Laws of Motion worksheet
· Newton’s Laws of Motion crossword puzzle
· Student answers to Newton’s Laws mathematical worksheet

· Day 3 Quiz
· Student responses during class discussions
· Student answers to Distracted Driving Questions



	
	LEARNER PRIOR KNOWLEDGE
· Students should have previously heard of some of the laws. 

· Students should know some of the vocabulary used in the laws and formulas. 

· Students should have knowledge of percent and proportion.

· Students should have ability to read graphs.
· Learners should know the meaning of vocabulary: pandemic and epidemic.



	
	INSTRUCTIONAL ACTIVITIES 

DAY 1

1. Entrance ticket:

a. At the beginning of class ask students what they know about force, motion and Newton’s Laws (students can respond by sharing aloud, writing responses on individual white boards, via a Socrative quiz)
2. When students have finished sharing introduce the topic of Newton’s Laws. Tell the students they will be learning about work, force, and motion and how these play a part in our everyday life.

3. Hand out the Newton’s Laws of Motion worksheet (attached). Instruct students to record answers from the Newton’s Laws of Motion PowerPoint.
4. PowerPoint presentation: Newton’s Laws of Motion
a. Review PowerPoint prior to presenting to students to ensure comfort with content.

b. 10-and-2 questioning cycle:

i. After 10 minutes of lecture stop and check student understanding for at least 2 minutes.

ii. Based on student responses either re-teach information or proceed with PowerPoint.

iii. There are examples included in the PowerPoint for students to work through.
5. When finished with the PowerPoint, assign students the crossword puzzle. Students may work individually, in pairs, or small groups. If not finished in class, assign the crossword puzzle for homework.

DAY 2

6. Entrance ticket:

a. At the beginning of the second class, begin by asking questions for review.  

i. What is the first law of motion?  
ii. What is the second law of motion?  
iii. What is the third law of motion?  
iv. What is the definition of inertia?  
b. Collect student crossword puzzles to check for understanding.
7. As a class watch Newton's Laws of Motion Interactive 
8. Pass out the Newton's Laws Worksheet and work through two or three examples with the class so they can see how the math applies (mathematical problems start on page 2).  

a. Allow students 30 minutes to work on the worksheet. Students may work individually or in pairs.
b. As students are working, walk around to check understanding.
9. Review answers to the worksheet in class. Allow students ample time to check their work, provide explanations as needed. 
10. Homework: remind students the next class will begin with a quiz.
DAY 3

11. Newton’s Laws Quiz (attached)
12. As students finish the quiz have them begin the Think-Ink-Pair-Share

a. Think: Where do you see Newton’s Laws of Motion in your everyday life?

b. Ink: Give students 2-3 minutes to write responses.

c. Pair: Have students pair up and share responses.

d. Share: Have students volunteer to share responses with the class.

e. Record student responses on the board.

13. Colored-response cards: Have students vote “Yes” or “No” on the following question:

a. Do you think distracted driving is an epidemic?

b. Record student tallies on the board.

14. Pass out Study: Distractions Cause Most Car Crashes. As students read have them highlight the distractions mentioned in the article and underline interesting or important findings they wish to share with the class.

15. Class discussion:

a. What distractions are the same in the class list and those mentioned in the article?

b. Were there any distractions included in the class list but not in the article?

c. Were there any distractions included in the article but not in the class list? 

16. Have students read Traffic Safety Facts: Research Note: Distracted Driving 2009 and Traffic Safety Facts: Research Note: Distracted Driving 2012 and answer the questions on the Distracted Driving Questions (attached). 
17. Review student answers to Distracted Driving Questions.

18. Colored-response cards: Have students vote “Yes” or “No” on the following question:

a. Do you think distracted driving is an epidemic?

b. Record student tallies on the board.

c. Discuss changes in tallies, if any.


	RESOURCES

Entrance/exit tickets: Socrative (http://www.socrative.com/) , individual white boards, colored response cards
Ability to project – overhead projector, LCD projector, screen or white board
Paper, pencils 

Computers

Internet

Highlighters 

Newton’s Laws of Motion worksheet (attached)

Newton’s Laws Of Motion. (2010, September 17). Retrieved from http://www.slideshare.net/logosacademyeduec/newtons-laws-of-motion-5224731?qid=43733a91-d9fb-4c7c-b905-90aa170c6451&v=default&b=&from_search=10
Newton's Laws OF Motion Crossword Puzzle. (n.d.). Retrieved from http://www.whenwecrosswords.com/crossword/newton's_laws_of_motion/14292/crossword.jsp 
Newton's Laws of Motion Interactive. (2012, October 02). Retrieved from http://www.sciencechannel.com/games-and-interactives/newtons-laws-of-motion-interactive/ 
Wayne, T. (n.d.). Newton's Laws Worksheet. Retrieved from http://www.mrwaynesclass.com/Newton/worksheets/handout/index.html
Newton’s Laws Quiz (attached)
Thomas, K. (2006, April 21). Study: Distractions Cause Most Car Crashes. Retrieved from http://www.washingtonpost.com/wp-dyn/content/article/2006/04/21/AR2006042100568.html 
United States, US Department of Transportation, National Highway Traffic Safety Administration. (2011, September). Traffic Safety Facts: Research Note: Distracted Driving 2009 [PDF file]. Retrieved from http://wwwnrd.nhtsa.dot.gov/Pubs/811379.pdf
United States, US Department of Transportation, National Highway Traffic Safety Administration. (2014, April). Traffic Safety Facts: Research Note: Distracted Driving 2012 [PDF file]. Retrieved from http://wwwnrd.nhtsa.dot.gov/Pubs/812012.pdf 

Distracted Driving Questions (attached).


	
	DIFFERENTIATION

· Students may work individually, in pairs, or triads.
· Teacher assistance as needed.

· Provide partially completed version of Newton’s Laws of Motion worksheet 

· Provide copies of PowerPoint slides for student note-taking
· Allow students to use notes while taking the quiz

· Question prompts for class discussion
· Providing definitions for vocabulary featured in informational text

· Read aloud informational text


	Reflection
	TEACHER REFLECTION/LESSON EVALUATION


	
	ADDITIONAL INFORMATION



Newton’s Laws of Motion worksheet

	Task 
	Answer

	 Identify Newton’s 1st Law
	

	Define inertia
	

	Define friction
	

	Identify the 4 types of friction and provide examples of each
	

	Identify Newton’s 2nd Law
	

	Define force
	

	Define gravity
	

	Define electricity
	

	Define magnetism
	

	Define friction
	

	Identify Newton’s 3rd Law
	

	Identify an example of an action force
	

	Identify an example of a reaction force 
	


Newton’s Laws Quiz 









a. What is Newton’s first law of motion?  Also, give an example of the first law.
b. Which law explains why we need to wear seat belts?
c. Which law says that heavier objects need more force to accelerate them?
d. If a box is pulled across a driveway with ice on it.  It accelerates at 0.08m/s2 and is pulled at a force of 54 N.  What is the mass of the box?
e. A 64 kg runner exerts a force of 61 N.  What is the acceleration of the runner?
f. What is the third law of motion?  Give an example of the third law.
g. What is the definition of inertia?
h. What is the definition of force?  And what is force measured in?
Distracted Driving Questions

Questions and comparisons for NHTSA’s Distracted Driving reports for 2009 and 2012

Before reading the statistics gathered by the National Highway Transportation Safety Administration what questions do you have or would like to see if they have an answer for them? Also, do you think the statistics will be accurate? Why or why not, give reasons for your thoughts.

As you read make notes about facts you find interesting, would like more clarification on, or find confusing. 

Compare the rates for the following categories between 2009 and 2012:













2009


2012

Fatalities (deaths)

Number of drivers 

 Number of crashes 

Number of distracted drivers

Number of fatalities involving distraction

Number of injuries involving distraction

Which age group had the highest percentage of distracted driving?

What are some observations in the statistics you just compared? Express using mathematics if able (%)

It was reported that 11% of all fatal crashes involved some form of distraction in 2009. In 2012, that percent was 10. Is that a significant amount of change, explain your reasoning.

What does the NHTSA recognize as distracted driving? Compile a list.

Summarize the results in Figure 1 of the 2012 report.

What % of total crashes do 20-29 year olds make up in the 2012 report? What other observations were reported about this age group?

Compare results from 2005 to 2009 in Table2 located in the 2009 report.

Did more distracted driving fatalities happen in daylight hours or night time hours?

Refer back to question 1 did you have a correct answer to whether the results would be accurate? What are the reasons why for inaccuracies?
Distracted Driving Answer Key

Questions and comparisons for NHTSA’s Distracted Driving reports for 2009 and 2012

Before reading the statistics gathered by the National Highway Transportation Safety Administration (NHTSA) what questions do you have or would like to see if they have an answer for them? Also, do you think the statistics will be accurate? Why or why not, give reasons for your thoughts.

Answers will vary.

As you read make notes about facts you find interesting, would like more clarification on, or find confusing.

Answers will vary.

Compare the rates for the following categories between 2009 and 2012:








2009


2012

Fatalities (deaths)       




33,808


33,561
Number of drivers
 



45,230


45,337

 Number of crashes 




30,797


30,800
Number of distracted drivers in fatal crashes

5,804


3,119



Number of fatalities involving distraction


5,474


3,328
Number of injuries involving distraction


448,000

421,000
Which age group had the highest percentage of 

distracted driving?




15-19


15-19
What are some observations in the statistics you just compared? Express using mathematics if able (%)

These are only a few to get started. 

Drop of 1% from 2009 to 2012 in number of fatal crashes involving distraction.

Teens have highest % of distracted driving in both reports.

Significant decrease in injuries (6% drop)

Many of the numbers remained very similar

Almost as many fatalities per distracted driver.

It was reported that 11% of all fatal crashes involved some form of distraction in 2009. In 2012, that percent was 10. Is that a significant amount of change, explain your reasoning.

Yes, although it is only 1% it totals more lives saved.
What does the NHTSA recognize as distracted driving? Compile a list.

Anything that takes the drivers eyes off the road, including but not limited to cell phone usage, eating, putting on makeup, nail polish, shaving, children, adjusting controls including radio, listening to iPod etc., using GPS, daydreaming, reading, talking, watching events on the road (accident or automated signs)

Could ask students to think of which ones they have done not necessarily have to share with class.

Summarize the results in Figure 1 of the 2012 report.

Again answers may vary, but here are some to get started. Direct student so look at Table 2 for the same results displayed in chart form

The highest percentage of distracted drivers are under 40.People aged 60 and up make up less than 10% of all distracted driving accidents making them the safest group for this criteria.

.

10% of 15-19 were distracted drivers with 14% of them using cell phones.

What % of total crashes do 20-29 year olds make up in the 2012 report? What other observations were reported about this age group?

23%   20-29 have the highest percentage cell phone usage involving fatal crashes-34% and making up 27% of the total amount of distracted drivers
Compare results from 2005 to 2009 in Table2 located in the 2009 report.

In 2005, 10% of fatal crashes involved distracted driving whereas in 2009 it was 16% (Increase) however there were fewer overall crashes in 2012. Injury crashes decreased from 22% to 20%. Property damage only also decreased-by 3%. 

May want to ask if they have any reasons as to why injury and property damaged decreased while fatalities increased?

Did more distracted driving fatalities happen in daylight hours or night time hours? (2012 report)

Daylight (6 am to 5:59)
Refer back to question 1 did you have a correct answer to whether the results would be accurate? What are the reasons why for inaccuracies?

Police Activity Reports vary across different jurisdictions creating possible inconsistencies. Also individuals involved in accidents do not always self-report negative behavior therefore underreporting occurs. If a driver fatality happens the officers have to rely on the investigation to determine driver involvement.
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