WORCESTER PUBLIC SCHOOLS
SCIENCE AND TECHNOLOGY/ENGINEERING
LESSON PLAN

Grade(s) :  Kindergarten

Lesson Title:  A Whale of a Time
Lesson Overview (objective):   Students will:

· sort and organize pictures according to certain attributes  
· draw conclusions about data
· match graphs to the data sets
Materials:  flash cards, sample graphs
Length of Lesson:  45 minutes
Ma. State Frameworks Standard: 
Mathematics

K.D. 1 –Collect, sort, organize, and draw conclusions about data using concrete objects,       pictures, numbers, and graphs.
Life Science-

· Recognize that animals (including humans) and plants are living things that grow, reproduce, and need food, air, and water.

· Differentiate between living and nonliving things.

· Group both living and nonliving things according to the characteristics that they share

WPS Benchmarks:

Mathematics-      K.MA.DA.01
Life Science-        K.SC.IS.05, K.SC.IS.06, K.SC.LS.01, K.SC.LS.03, K.SC.LS.04,K.SC.LS.09

Essential Questions: 
· What is the difference between living and nonliving?
· Where do these animals live?

· What makes land animals similar?  What is different about the water animals?

· Which graph matches the cards that you sorted?

 Student Outcomes:


1.  Students will be able to sort cards according to:

· living and nonliving

· land and water animals
2. Students will be able to communicate the difference between living and nonliving things.

3. Students will be able to communicate the difference between land and water animals.

4.  Students will be able to draw conclusions about the collection of cards by matching them to the appropriate graphs.
Procedures:

1. Separate students into homogeneous pairs and give a set of flashcards.

2. Students sort cards into 2 groups according to their properties.
3. Students communicate how they determined the sort.

4. Repeat with other set of cards.

5. Bring whole group together to discuss how the cards were sorted.

6. Discuss differences in the sorts.
7. Provide class with examples of 3 graphs.

8. Have students discuss and determine which graph goes with which set of cards.

9. Perform individual assessment and complete checklist.

 Student Accommodations: (ELL,SPED ect.)


Provide students with the classifications for the flashcards prior to sorting.
Assessments: 

Individual conference and completion of checklist.
Extensions and Modifications:  


 Students complete bar graphs to display results of sorting cards.

Teacher completes a whole class bar graph displaying data.

WORCESTER PUBLIC SCHOOLS
SCIENCE AND TECHNOLOGY/ENGINEERING
LESSON PLAN

Grade(s) :   1
Lesson Title:  Whale of a Time
Lesson Overview (objective):  Students will:
· Gather and organize data
· Compare and order sets of numbers

· Identify the place values of the numbers
· Represent data using a tally marks and frequency charts.

· Make determinations about the likelihood  of outcomes
Materials:  flashcards, chart paper, 
Length of Lesson: 45 minutes
Ma. State Frameworks Standard:   
1.D.2, Organize, classify, and represent data using tally marks and charts.

1.D.3, Decide which outcomes of experiments are most likely. 
1.NS.1 Name and write (in numerals) whole numbers through 100, identify the place values of the digits, and order the numbers.

WPS Benchmarks:  1.MA.NS.01, 1.MA.DA.02, 0, MA. DA.04
Essential Questions: 

What is the largest/smallest  gray/blue/bowhead whale?

How can we represent our information?

What is the likelihood of a gray whale being larger than a blue whale?

What is the likelihood of you seeing a whale yourself?

 Student Outcomes:

Students will order the cards by type of whale.
Students will order the types of whales by their weights.
Students will communicate the place values of the weights.
Students will complete tally and frequency charts that show their results.

Students will communicate the likelihood of outcomes based on questions posed.

Procedures:

1. Students will work in pairs and separate the cards according to the type of whale.

2. Students will compare and order the cards according the weights of the  whales.

3. Students will complete tally and frequency charts based on their results.

4. Students communicate the likelihood of outcomes based on teacher questioning.
5. Teachers and students will conference and complete an assessment checklist.

 Student Accommodations: (ELL, SPED ect.)

· Use flashcards that sort living and non living/land and water animals
· Compare and order only one type of whale weights.

· Complete only one tally/frequency chart.

· Modify and limit questions on likelihood of outcomes.

Assessments: 

Individual conference and checklist
Extensions and Modifications:  

Students create a bar graph of information about whale weights.
Students compare and order all types of whales together.
Students will identify the minimum, maximum, and mode of the sets of weights.
WORCESTER PUBLIC SCHOOLS
SCIENCE AND TECHNOLOGY/ENGINEERING
LESSON PLAN

Grade(s) :   2
Lesson Title:  Whale of a Time
Lesson Overview (objective):  Students will:
· Gather and organize data
· Compare and order sets of numbers

· Identify the place values of the numbers
· Represent data using tally and frequency charts.
· Represent the data using pictographs and bar graphs.

· Students will draw conclusions and make conjectures about the information in the graphs.
· Make determinations about the likelihood  of outcomes

Materials:  Flash cards, and material to complete whale book
Length of Lesson: 1 hour first day, several follow-up half hour blocks to complete whale book
Ma. State Frameworks Standard:
 2.D. Organize, classify, represent, and interpret data using tallies, charts, tables, bar graphs, pictographs, and Venn diagrams; interpret the representations

 2.D.3  Formulate inferences (draw conclusions) and  make educated guesses (conjectures) about a situation based on information gained from data.

2.D.4  Decide which outcomes of experiments are most likely  
2.NS.1 Name and write (in numerals) whole numbers through 1000, identify the place values of the digits, and order the numbers.

WPS Benchmarks:   2.MA.NS.01, 2.MA.DA.02, 2.MA.DA.03, 2.MA.DA.04
Essential Questions: 

· Which whale was most common?

· What was the most common weight?

· What gray/blue/bowhead whale was largest?

· What  gray/blue/bowhead whale was smallest?

· Which graph do you feel shows the data best?

· If you were on the arctic exploration, what whale would you most likely see?
· Which would be most unlikely?

 Student Outcomes:

· Students will work in pairs to sort cards according to the type of whale and order the weights.

· Students will create and complete a whale book which will contain results and graphs on the data.

· Students will communicate conclusions about the graphs and make decisions about the likelihood of outcomes.

Procedures:

1. Arrange students in pairs and provide flashcards.

2. Students sort cards according to the type of whale.

3. Students compare and order cards according to the weights of the whales.

4. Distribute packet to complete whale book.

5. Students begin by making a tally chart on the data.

6. Students continue to work independently to complete whale book.
Student Accommodations: (ELL,SPED ect.)

Provide only one type of whale data.  Modify the number of page/graphs for the whale book.

Assessments: Whale book and individual conferences with checklist.
Extensions and Modifications:  

Students can identify the minimum, maximum, range, and mode for the data sets.

Students can use information about whales to complete a Venn diagram.

Add line plots to the whale book.

WORCESTER PUBLIC SCHOOLS
SCIENCE AND TECHNOLOGY/ENGINEERING
LESSON PLAN

Grade(s) :   3
Lesson Title:    Whale of a Time 
Lesson Overview (objective):  Students will:
· Gather and organize data
· Compare and order sets of numbers

· Identify the place values of the numbers

· Match graphical representations of the data to the correct data sets
· Create their own representation of the data using tally and frequency charts.
· Represent the data using pictographs, bar graphs and line plots.

· Students will draw conclusions and make conjectures about the information in the graphs.
· Make determinations about the likelihood of outcomes
· Use facts about whales to make lists and count the number possible combinations.

· Use facts about whale to create a Venn diagram
Materials:  Whale flashcards, handouts for whale book, whale fact sheet, tree diagrams
Length of Lesson: 1 hour period and several follow up lessons to complete whale book.
Ma. State Frameworks Standard: 

Life Science-  Classify plants and animals according to the physical characteristics that they share
Mathematics- 
3.D.1  Collect and organize data using observations, measurements, surveys, or experiments, and identify appropriate ways to display the data. 

3.D.2 Match representations of a data set in the forms of table, line plots, pictographs, tallies, or bar graphs with the actual data sets

3.D.3 Construct and draw conclusions from representations of data sets in the forms of tables, line plots, pictographs, tallies, and bar graphs.

3.D.4 List and count the number of possible combinations  of objects of two sets, e.g., how many different outfits can one make from a set of two sweaters and a set of three skirts

3.N.1 Exhibit an understanding of the place values of the digits in the base ten number system by reading, modeling, writing, comparing, and ordering whole numbers through 9,999.

WPS Benchmarks:  03.MA.S.01, 03.MA.DA.01, 03.MA.DA.02, 03.MA.DA.03, 03.MA.DA.04, 03.SC.IS.05, 03.SC.IS.06, 03.SC.LS.01, 03.SC.LS.02
Essential Questions: 

How are the whales different from each other?
How are they alike?

What are the best ways to represent this data?
Which whale is most common?  Which is least?

 Student Outcomes:

· Students will work in pairs to sort cards according to the type of whale and order the weights.
· Students will match graphical representations to the correct data set.
· Students will create and complete a whale book which will contain results and graphs on the data.

· Students will communicate conclusions about the graphs and make decisions about the likelihood of outcomes.
· Students will be given certain criteria and will determine the amount of possible combinations. 
Procedures:

1. Arrange students in pairs and provide flashcards.

2. Students sort cards according to the type of whale.

3. Students compare and order cards according to the weights of the whales.
4. Display graphical representations of the data and have students match the graphs to the actual data set.

5. Provide students with fact sheets about whales and have them complete a Venn Diagram.

6. Using facts about whales, discuss how to find the amount of possible combinations.

7. Display tree diagrams.

8. Distribute packet to complete whale book.

9. Students continue to work independently to complete whale book.

 Student Accommodations: (ELL,SPED ect.)

Provide only one type of whale data.  Modify the number of page/graphs for the whale book.

Provide additional support for Venn diagram and possible combination activity.
Use pre-made graphs as guides to complete their own graphs.
Assessments: 

Whale book

Venn Diagram

Possible combinations results.

Individual conferences and checklist.

Extensions and Modifications:  

Compare and order lengths of the whales.    Complete line plots for lengths.  Identify landmarks of maximum, minimum, range, mode and median for both lengths and weights.
WORCESTER PUBLIC SCHOOLS
SCIENCE AND TECHNOLOGY/ENGINEERING
LESSON PLAN

Grade(s) :   4
Lesson Title:  Whale of a Time
Lesson Overview (objective):  Students will:
· Gather and organize data
· Compare and order sets of numbers to the tenths place value

· Identify the place values of the numbers

· Match representations of the data (including circle graphs) to the actual data sets.

· Use whale flash cards to determine the probability of simple situations

· Classify outcomes as likely, unlikely, certain, and impossible.
· Represent the data using pictographs, bar graphs, and line plots.

· Students will draw conclusions and make conjectures about the information in the graphs.
· Make determinations about the likelihood of outcomes
· Use facts about whales to make lists and count the number possible combinations.

· Use facts about whale to create a Venn diagram
Materials:  Whale flash cards, Whale book handouts, Whale fact sheet,  Pre-made graphs.
Length of Lesson: 1 hour and several follow-up lessons to complete whale book.
Ma. State Frameworks Standard: 

4.D.1 Collect and organize data using observations, measurements, surveys, or experiments, and identify appropriate ways to display the data. 

4.D.2 Match a representation of a data set such as lists, tables, or graphs (including circle graphs) with the actual set of data

4.D.3 Construct, draw conclusions, and make predictions from various representations of data sets, including tables, bar graphs, pictographs, line graphs, line plots, and tallies.

4.D.4 Represent the possible outcomes for a simple probability situation, e.g., the probability of drawing a red marble from a bag containing three red marbles and four green marbles.

4.D.5 List and count the number of possible combinations of objects from three sets, e.g., how many different outfits can one make from a set of three shirts and two skirts and a set of two hats

4.D.6 Classify outcomes as certain, likely, unlikely, or impossible by designing and conducting experiments using concrete objects such as counter, number cubes, spinners, or coins.
WPS Benchmarks:  04.MA.DA.01, 04.MA.DA.02,  04.MA.DA.03, 04.MA.DA.04, 04.MA.DA.05, 04.MA.DA.06
Essential Questions: 

How are the whales different from each other?  How are they alike?

What are the best ways to represent this data? Which whale is most common?  Which is least?

What is the probability of picking a gray/blue/bowhead whale?

Is it possible, impossible, likely or unlikely for a gray whale to be bigger than a blue?
 Student Outcomes:

· Students will work in pairs to sort cards according to the type of whale and order the weights and lengths.

· Students will match graphical representations (including circle graphs) to the correct data set.
· Students will create and complete a whale book which will contain results and graphs on the data.

· Students will communicate conclusions about the graphs and make decisions about the likelihood of outcomes.
· Students will be given certain criteria and will determine the amount of possible combinations. 

· Students will determine the possibility of outcomes for a simple situation.
Procedures:

1. Arrange students in pairs and provide flashcards.

2. Students sort cards according to the type of whale.

3. Students compare and order cards according to the weights and lengths of the whales.
4. Display graphical representations of the data (including circle graphs) and have students match the graphs to the actual data set.

5. Provide students with possible combinations and have them determine the number.

6. Have students use flashcards to determine the probability of choosing a certain type of whale.

7. Distribute packet to complete whale book.

8. Students continue to work independently to complete whale book.

Student Accommodations: (ELL,SPED ect.)

Provide only one type of whale data.  Modify the number of page/graphs for the whale book.

Use pre-made graphs as guides to complete their own graphs.
Assessments: 
Whale book and individual conferences.
Extensions and Modifications:  

Identify landmarks of maximum, minimum, range, mode and median for both lengths and weights.
Create a circle graph of the data.
WORCESTER PUBLIC SCHOOLS
SCIENCE AND TECHNOLOGY/ENGINEERING
LESSON PLAN

Grade(s) :     5
Lesson Title:  Whale of a Time
Lesson Overview (objective):  Students will:
· Construct and interpret line plots, bar graphs and circle graphs.
· Predict the probability of an outcome, test the prediction, and use the appropriate ratio to represent the outcome.

· Identify the median, mean, mode, maximum, minimum and range of a data set.

· Identify how changes to the data set can effect the median, mean, and mode.

Materials:   Whale data sheet, graph paper, flashcards, EDM Template, 
Length of Lesson:  2 days, 1 hour each

Ma. State Frameworks Standard: 

5.D.1  Given a set of data, find the median, mean, mode, maximum, minimum, and range, and apply to solutions of problems

5.D.2  Construct and interpret line plots, line graphs. Interpret  and label circle graphs

5.D.3  Predict the probability of outcomes of simple experiments (e.g., tossing a coin, rolling a number cube) and test the predictions.
WPS Benchmarks:

05.MA.D.01, 05.MA.D.02, 05.MA.D.03,

Essential Questions: 

What is the probability of choosing a blue/gray/bowhead whale from deck of cards?
How do you write the probability as a ratio?

How will adding to the data set change the mean/median/mode?

What is the percentage of gray/blue/bowhead whales?

Student Outcomes:

· Students will identify the minimum, maximum, range, median, mean, and mode of the data sets.

· Students will calculate the percentage for the type of whales sited.

· Students will create line plots and circle graphs displaying the data.

· Students will make predictions of the probability of drawing certain whales from the deck of cards.

· Students will test their predictions.

· Students will represent the probability as a ratio.
Procedures:

Day 1

1. Students will organize whale cards by the type of whale.
2. Students will organize the cards and determine the minimum, maximum, range, median, mean, and mode.

3. Students will create a line plot for each type of whale.

Day 2

4. Students will calculate the percentage of each whale type.

5. Students will use the percentages to create a circle graph.

6. Students will determine the probability of choosing one of the whale types from the deck of cards.

7. Students will write the probability as a ratio.
 Student Accommodations: (ELL,SPED ect.)

Use only one type of whale to determine landmarks.

Provide sample graphs as guides for creating student made graphs.

Provide extra support for probability ratios.

Assessments: Checklist including:
· Percentage chart

· Circle graphs

· Line plot

Extensions and Modifications:  

Stem and leaf plots for data sets.

Tree diagrams for possible outcomes.

WORCESTER PUBLIC SCHOOLS
SCIENCE AND TECHNOLOGY/ENGINEERING
LESSON PLAN

Grade(s) :    6
Lesson Title:  Whale of a Time
Lesson Overview (objective): Students will:

· Construct and interpret line plots, bar graphs, stem/leaf plots, and circle graphs.

· Predict the probability of an outcome, test the prediction, and use the appropriate ratio to represent the outcome.
· Associate the outcome to the likelihood of the event.

· Create tree diagrams to represent the possible outcomes.
· Identify the median, mean, mode, maximum, minimum and range of a data set.

· Identify how changes to the data set can effect the median, mean, and mode.
Materials: Whale data sheet, graph paper, flashcards, EDM Template, whale information sheet.
Length of Lesson: 2 days, 1 hour each
Ma. State Frameworks Standard: 

6.D.1 Describe and compare data sets, using the concepts of median, mean, mode, maximum and minimum, and range
6.D.2 Construct and interpret stem-and-leaf plots, line plots, and circle graphs 

6.D.3 Use tree diagrams and other models (e.g., lists and tables) to represent possible or actual outcomes of trials. Analyze the outcomes.
6.D.4 Predict the probability of outcomes of simple experiments and  test the predictions. Use appropriate ratios between 0 and 1 to represent the probability of the outcome and associate the probability with the likelihood of the event
WPS Benchmarks:

06.MA.DA.01, 06.MA.DA.02, 06.MA.DA.03 06.MA.DA.04,

Essential Questions: 

What is the probability of choosing a blue/gray/bowhead whale from deck of cards?

How do you write the probability as a ratio?

How will adding to the data set change the mean/median/mode?

What is the percentage of gray/blue/bowhead whales?

How can the amount of possible outcomes be represented?
What do the numbers in the stem mean?  What do the numbers in the leaf mean?
Student Outcomes:

· Students will organize data from sheet and create line plots and stem and leaf plots.

· Using the stem and leaf plots and line plots students will identify the minimum, maximum, range, median, mean, and mode of the data sets.

· Students will calculate the percentage for the type of whales sited.

· Students will create circle graphs displaying the data.

· Students will make predictions of the probability of drawing certain whales from the deck of cards.

· Students will test their predictions.

· Students will represent the probability as a ratio.
· Students will use the whale information sheet as a guide to creating a tree diagram for possible outcomes.
Procedures:
 Day 1

1. Students will organize data from sheet into line plots and stem and leaf plots.

2. Using the line plots and stem and leaf plots, students will determine the minimum, maximum, range, median, mean, and mode.

Day 2

3. Students will calculate the percentage of each whale type.

4. Students will use the percentages to create a circle graph.

5. Students will determine the probability of choosing one of the whale types from the deck of cards.

6. Students will write the probability as a ratio.

7. Students will use the whale information sheets to create tree diagrams illustrating the amount of possible outcomes.
Student Accommodations: (ELL,SPED ect.)

Use only one type of whale to determine landmarks.

Provide sample graphs as guides for creating student made graphs.

Provide extra support for probability ratios.

Assessments: Checklist including:
· Stem and leaf plots

· Line plots

· Landmarks

· Percentage chart

· Circle graph

· Tree diagram

· Probability ratios

Extensions and Modifications:  

Back-to-back stem and leaf plot

Box-and-whisker plots

Whale of a Time

This chart shows the addition of skills for each grade level. 
Kindergarten

	· Distinguish between living and nonliving (water and land animals)

· Collect, sort, organize and draw conclusions about data

· Match graphs with data sets


Grade 1

	· Compare and order numbers

· Decide which outcomes of an event are most/least likely

· Represent data in the form of tally charts


Grade 2

	· Represent data in the form of bar graphs, pictographs, and Venn diagrams

· Formulate inference and make conjectures on the information gained from the data


Grade 3

	· Construct line plots
· List and count the number of possible combinations


Grade 4

	· Make prediction from representations of data
· Construct line graphs

· Match data sets to circle graphs

· Represent the possible outcomes for simple probability situations

· Classify outcomes as likely, unlikely, certain or impossible


Grade 5

	· Interpret and label circle graphs
· Identify the minimum, maximum, median, mean, range, and mode of a data set.

· Apply understanding of minimum, maximum, median, mean, range, and mode to solve problems.


Grade 6

	· Compare data sets using minimum, maximum, median, mean, range, and mode.
· Construct circle graphs.

· Construct stem and leaf plots.

· Use tree diagrams to represent possible outcomes


