Grade 5 Advanced/Gifted and Talented (GT) Mathematics                                                                                                   Armour For All: A Problem-Based Learning (PBL) Unit in Collecting, Representing and Interpreting Data

Introduction:
This unit models instructional approaches for differentiating the Maryland College and Career Ready Standards (MDCCRS) for advanced/gifted and talented students. Gifted and talented students are defined in Maryland law as having outstanding talent and performing, or showing the potential for performing, at remarkably high levels when compared with their peers (§8-201). State regulations require local school systems to provide different services beyond the regular program in order to develop gifted and talented students’ potential.   Appropriately differentiated programs and services will accelerate, enrich, and extend instructional content, strategies, and products to apply learning (COMAR 13A.04.07 §03). 

Overview: 
This unit includes a Problem-Based Learning (PBL) scenario in the form of a Call for Proposals from Under Armour in Baltimore, MD.  Students will explore mathematical concepts and hands on activities in order to respond effectively to the PBL scenario to conduct a correlational research study and design athletic equipment to help reduce youth athletic injuries. 

Students will apply their understanding of measurement and fractions and fraction operations in order to collect, display and interpret data in line plots, bar graphs, box plots and scatter plots. Students will build on their knowledge of equivalent fractions and/or decimals and use central tendency measures to determine intervals to display data points. The unit culminates in a correlation experiment to help students effectively respond to the PBL scenario and task and extend their understanding of displaying and interpreting data from line plots to scatterplots. 

The unit is comprised of two Lesson Plans and five Lesson Seeds. After Lesson Seed 1 is used to introduce the unit, the teacher may decide the best order for using the lessons and seeds.

Lesson Seed 1 PBL Scenario is the introduction to the unit and should be completed first before any of the other lessons or seeds. Students will be introduced to the topic of youth sports injuries and to the PBL Scenario, a Call for Proposals for innovative ideas or products to prevent or reduce sports injuries among young persons. 

In Lesson Seed 2, students will make a line plot to display a set of measurements in fractions of a unit (1/2, 1/4, 1/8). Students will explore fractions of a measurement as they measure and graph gummy worm lengths. Students will use and interpret the data from the line plot to answer questions and solve problems involving information presented in line plots.

In Lesson Seed 3, students will learn and practice ratio concepts and use ratio language when analyzing data. In a real world scenario, students will apply ratio concepts to describe a ratio relationship between two quantities. Finally, students will graph and interpret data to solve real world problems involving ratios, fractions, decimals. 

[bookmark: _GoBack]In Lesson Seed 4 students will understand the concept of a ratio and use ratio language to discuss and describe a ratio relationship between two quantities. Students will also collect and display data in a graph to understand relationships between the data and solve problems. Finally students will construct and interpret scatter plots to investigate patterns of association between two quantities. Students will use this investigation to describe patterns in data such as clustering, positive or negative association, linear association and nonlinear association.
In Lesson Seed 5, students will create a line plot, bar graph and histogram of a data set of measurements using fractions of a unit. In this seed, students focus on measures of center and variation by graphing. Students will calculate measures of central tendency using real world data. Finally, students will use graphing and statistical variability to solve an authentic problem. 
In Lesson Plan 1, students will develop an understanding of statistical variability as well as displaying and interpreting data to solve problems. Students will explore standard 6.SP.2, to understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread and overall shape. Using standard 6.SP.3, students will develop an understanding of statistical variability and be able to summarize and describe distributions. Specifically, students will be able to recognize that a measure of center for a numerical data set summarizes all of its values with a single number, while a measure of variation describes how its values vary with a single number. Finally, utilizing standard 6.SP.4, students will display numerical data in plots on a number line, including dot plots, histograms and box plots.

In Lesson Plan 2, students will develop an understanding of statistical variability as well as displaying and interpreting data to solve problems by conducting a correlation study. They will understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread and overall shape; construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities; and describe patterns such as clustering, positive or negative association, linear and non linear association. Students will also convert among different sized standard measurement units within a given measurement system. Finally, students will make a graph to display a data set of measurements in decimals and/or fractions of a unit (1/2, 1/4, 1/8). 
Teacher Notes: 

Problem-based learning (PBL) is a research-based strategy that is effective for providing differentiation for gifted learners.  PBL develops critical and creative thinking, collaboration, and joy in learning as it motivates and challenges students to learn through engagement in real-life problems.  Students engage in the work of professionals as they collect data, analyze information, evaluate results, and learn to communicate their understanding to others.
PBL organizes curriculum and instruction around interdisciplinary “ill-structured” problems that professionals might actually face, and in which the students see themselves as active stakeholders. While the problem becomes the purpose for learning, this unit carefully structures the problem-solving process so that students achieve the required understandings. The PBL investigation results in student-created products presented to an authentic audiences which can evaluate the effectiveness of the solutions.
The problem is presented in a realistic format called a “scenario.” A PBL scenario has an engaging social context in which the students play a role, so there is a high motivation to solve the problem. This unit introduces the problem using a news story about a Maryland teen who designed a new basketball shoe in honor of his lost friend. The shoe was actually produced by Under Armour for a limited time.  After reading the story, the students will be challenged to investigate a topic related to youth sports injuries, conduct a correlation experiment and design a product that helps reduce sports injuries in youth athletics. Students will enter the idea on Under Armour’s idea submission website “My 0039” named after founder Kevin Plank’s first UA T-shirt.  Both the news story and the website are authentic.  However, the criteria for the equipment design submission are contrived and structured according to the required understandings for the unit.
Important:  In PBL, the teacher must create an authentic audience for student products. The students’ ideas can be submitted to the Under Armour website; however because they are under 18, the ideas must be submitted by a parent or legal guardian.  An account must be created and files can be uploaded to the website: http://investor.underarmour.com/submit-an-idea.cfm
It is suggested that the teacher convene a panel of “experts” to evaluate the ideas before they are submitted to the website.  Experts might include the potential customer (other students), local coaches, sales staff from local sporting goods stores such as Dick’s Sporting Goods, Play it Again Sports, athletes (high school or beyond), or even a representative from Under Armour, which has headquarters located in Baltimore.
An effective problem scenario identifies and defines the problem and also establishes the conditions/criteria for the solutions which are aligned with the content standards and mathematical practices.  The problem statement for this unit can be stated using this frame:

How can we as Grade 5 mathematics students (role of students) develop proposals for safer athletic equipment (task/product) to submit to the My 0039 Under Armour Idea Submission website (purpose/ audience) in such a way that the proposal: (the conditions/criteria for the product)
· Improves athletic equipment for boys and girls.
· Makes sense for the Under Armour brand.
· Constructs a reasonable argument based on research and data.
· Applies understanding of representing and interpreting data. 
· Accurately collects data using precise measurements.
· Displays data using a line plot, histogram, scatter plot or box plot and justifies the method.
· Analyzes and explains results based on measures of center and other variables from the study.

Teacher Notes:  Development of the PBL Task in the Lesson Plans 
In Lesson Plan 2, students will develop an understanding of statistical variability as they represent and interpret data to solve problems. To achieve this, students will complete a correlation experiment using the Scientific Process and investigate patterns of association between two quantities. Students will construct a scatter plot and describe patterns such as clustering, positive or negative association, linear and non linear association. 
The correlation lesson is an essential component of the PBL Scenario Task. Students are required to conduct an investigation to collect and display data and determine correlation. For example, students may choose to investigate the concept of foot strike in connection to foot, ankle, shin and knee injuries in runners. In this experiment, students could use an accelerometer or other impact testing device to collect and compare data on the impacts of barefoot running vs running in shoes. The x value could be the impact rate or foot strike rate while wearing a running shoe and the y value could be the barefoot strike rate. 
Additionally students could track foot strike over specific distances comparing a variety of running shoes to answer the question, which running shoe reduces foot strike best. Once students have completed the data collection they could graph using a scatter plot and analyze the results for correlation. Students might use this information to make further studies or observations about running shoe features such as heel width, shoe material, weight of the shoe, traction, etc to be used in additional correlation experiments. By observing and comparing running shoe features, students will be able to incorporate authentic data into their design/re-design process for the PBL Scenario
   
	Enduring Understandings: Enduring understandings go beyond discrete facts or skills.  They focus on larger concepts, principles, or processes.  They are transferable and apply to new situations within or beyond the subject.  
	
· Analytical statistics involves a four-step process: formulating questions, collecting/displaying data, analyzing data, and interpreting/communicating results.
· Students can use a variety of graphs to represent data.
· Data can be collected and displayed in order to analyze and solve problems. 
· Measures of center can be used to analyze data and create more accurate scales.
· Measures of center help us understand statistical variability. 
· Two variables can be analyzed to determine if they have a correlation. 
· Scatter plots reflect a positive linear, negative linear or non linear association between the data.

Essential Questions: A question is essential when it stimulates multi-layered inquiry, provokes deep thought and lively discussion, requires students to consider alternatives and justify their reasoning, encourages re-thinking of big ideas, makes meaningful connections with prior learning, and provides students with opportunities to apply problem-solving skills to authentic situations.

· How can we construct a histogram using collected data?
· What do histograms tell us about the data they represent? 
· What is the difference between a bar graph and a histogram?
· Why are frequency intervals useful in displaying data? 
· Why is a histogram useful in analyzing data?
· How do we create frequency intervals to graph or display sets of data? 
· How do boxplots display information? 
· What can outliers tell us about data? 
· What is a correlation? 
· How are data displayed in a coordinate plane or scatter plot? 
· What conclusions can you draw about the relationships between the data in a scatter plot? 
· How can we describe or classify data in a scatter plot? 
· How do scatterplots reveal associations between 2 variables? 
· How do scatterplots help us make predictions, make forecasts or solve problems?
· What is a positive linear, negative linear correlation? 
· What does the correlation of coefficient tell us about the collected data?
· What do graphs with no correlation suggest? 
· What kinds of generalizations or predictions can be made from a graph? 
· How do line plots, bar graphs, histograms and other graphs compare?
· How do data sets of measurements using fractions of a unit change a graph? 
· How do graphs reveal statistical variability? 
· What type of graph works best in a given scenario and why? 
· What is the purpose of using a line plot for the data?
· What are the advantages and disadvantages of using different kinds of graphs to show information?
· What do measures of center tell us about the data?
· What is a ratio?
· How can ratios be represented visually or using equations? 
· How can ratios be used to show comparisons and reflect real world statistics? 
· How can we analyze graphs to show ratios or make other comparisons between the data?

Content Emphasis by Cluster in Grade 5: According to the Partnership for the Assessment of Readiness for College and Careers (PARCC), some clusters require greater emphasis than others.  The table below shows PARCC’s relative emphasis for each cluster.  Prioritization does not imply neglect or exclusion of material.  Clear priorities are intended to ensure that the relative importance of content is properly attended to.  Note that the prioritization is in terms of cluster headings.

	         Key:  
1. Major Clusters
· Supporting Clusters
· Additional Clusters

Number and Operation - Fractions 
■ Use equivalent fractions as a strategy to add and subtract fractions. 
■ Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 

Measurement and Data 
■Represent and interpret data. 
Convert like measurement units within a given measurement system.
Make a line plot to display and data set of measurements.
Use operations on fractions to solve problems involving information presented in line plots. 

Ratios and Proportional Relationships 
Understand ratio concepts and use ratio reasoning to solve problems. 

Statistics and Probability 
Develop understanding of statistical variability
Summarize and describe distributions
Investigate patterns of association in bivariate data
Recognize that a measure of center for a numerical data set summarizes all of its values with a single number
Display numerical data in plots on a number line including dot plots, histograms and box plots. 

Focus Standards: (Listed as Examples of Opportunities for In-Depth Focus in the PARCC Content Framework documents for Grades 3-8)
According to the Partnership for the Assessment of Readiness for College and Careers (PARCC), this component highlights some individual standards that play an important role in the content of this unit. Educators from the State of Maryland have identified the following Standards as Focus Standards. Should PARCC release this information for Prekindergarten through Grade 2, this section would be updated to align with their list. Educators may choose to give the indicated mathematics an especially in-depth treatment, as measured for example by the number of days; the quality of classroom activities for exploration and reasoning, the amount of student practice, and the rigor of expectations for depth of understanding or mastery of skills. 

5.MD.1 Convert like measurement units within a given measurement system. 1. Convert among different-sized standard measurement units within a given measurement system and use these conversions in solving multi-step, real world problems. 
5.MD.2  Represent and interpret data: The standard in this cluster provides an opportunity for solving real-world problems with operations on fractions, connecting directly to both Number and Operations and Fractions clusters. 
5.NF.1 Add and subtract fractions with unlike denominators (including mixed numbers) by replacing given fractions with equivalent fractions in such a way as to produce an equivalent sum or difference of fractions with like denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In general, a/b + c/d = (ad + bc)/bd.)
5.NF.6 Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 6. Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using visual fraction models or equations to represent the problem. 
6.RP.1 Understand ratio concepts and use ratio reasoning to solve problems. 
1. Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. For example, “the ratio of wings to beaks in the bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.” “For every vote candidate A received, candidate C received nearly three votes.”
6.SP.2 Develop understanding of statistical variability. 
Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread, and overall shape. 
6.SP.3 Develop understanding of statistical variability. 
Recognize that a measure of center for a numerical data set summarizes all of its values with a single number, while a measure of variation describes how its values vary with a single number. 
6.SP.4 Summarize and describe distributions. 
Display numerical data in plots on a number line, including dot plots, histograms, and box plots. 
6.SP.5c Giving quantitative measures of center (median and/or mean) and variability (interquartile range and/or mean absolute deviation), as well as describing any overall pattern and any striking deviations from the overall pattern with reference to the context in which the data were gathered.
8.SP.1 Investigate patterns of association in bivariate data
1. Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities. Describe patterns such as clustering, outliers, positive or negative association, linear association and non linear association. 

Possible Student Outcomes: The following list provides outcomes that describe the knowledge and skills that students should understand and be able to do when the unit is completed. The outcomes are often components of more broadly-worded standards and sometimes address knowledge and skills necessarily related to the standards. The lists of outcomes are not exhaustive, and the outcomes should not supplant the standards themselves.  Rather, they are designed to help teachers delve deeply into the standards and augment as necessary, providing added focus and clarity for lesson planning purposes. This list is not intended to imply any particular scope or sequence.



The student will:

· Investigate and solve real-world problems using collected data by constructing and interpreting data in line plots, bar graphs, box and whisker plots, histograms and scatter plots. 
· Use the Scientific Process to investigate, collect, analyze and evaluate real world scenarios. 
· Analyze variables to determine positive, negative or no correlation. 
· Use graphs to make generalizations or predictions about data. 
· Distinguish between bar graphs, line plots, scatter plots and histograms.
· Compare and contrast graphs to determine the appropriate graph to use in a given situation. 
· Use measures of center to analyze data and create more accurate scales.
· Understand statistical variability using measures of center concepts. 
· Analyze graphs to explore data as a ratio. 
· Use ratio reasoning to create and solve new problems.  
Progressions from Common Core State Standards in Mathematics
	
Vertical Alignment: Vertical curriculum alignment provides two pieces of information:  (1) a description of prior learning that should support the learning of the concepts in this unit, and (2) a description of how the concepts studied in this unit will support the learning of additional mathematics.

· Key Advances from Previous Grades:  

Students will build on the use of the four operations with whole numbers to solve problems involving fractions and decimals. 

Students use their understanding of fraction equivalence and their skill in generating equivalent fractions as a strategy to add and subtract fractions, including fractions with unlike denominators.

Students build on their ability to solve problems involving measurement and conversion of measurements from larger units to smaller units. 

Students will build on their ability to represent and interpret data. Students will move from making a line plot to display a data set of measurements in fractions of a unit to analyzing graphs to discuss ratios and ratio relationships with in the graphed data.


· Additional Mathematics:

· Having worked with measurement data in previous grades, students begin to develop notions of statistical variability, summarizing and describing distributions.

· Students will understand and use ratio concepts to create interpretations using graphed data. 

· Students will compare and contrast different types of graphs and how each graph displays data differently. 

· Students will collect, analyze and graph data and understand that data has a distribution which can be described by its center, shape and graph. 

· Students will display data in line plots, histograms, bar graphs, scatter plots and box plots. 

· Students will investigate patterns of association in bivariate data. 

· Students will explore correlations between collected data to solve problems. 

Possible Organization of Unit Standards: This table identifies additional grade-level standards within a given cluster that support the over-arching unit standards from within the same cluster.  The table also provides instructional connections to grade-level standards from outside the cluster.

	Over-Arching 
Standards
	Supporting Standards 
within the Cluster
	Instructional Connections                         outside the Cluster

	5.MD.1 Convert like measurement units within a given measurement system. 1. Convert among different-sized standard measurement units within a given measurement system and use these conversions in solving multi-step, real world problems. 

	5.NF.1: Add and subtract fractions with unlike denominators (including mixed numbers) by replacing given fractions with equivalent fractions in such a way as to produce an equivalent sum or difference of fractions with like denominators. 
For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. 
(Ingeneral, a/b + c/d = (ad + bc)/bd.)

	6.RP.1 Understand ratio concepts and use ratio reasoning to solve problems. 
1. Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. For example, “the ratio of wings to beaks in the bird house at the zoo was 2:1, because for every 2 wings there was 1 beak.” “For every vote candidate A received, candidate C received nearly three votes.”


	5.MD.2: Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). 
Use operations on fractions for this grade to solve problems involving information presented in line plots. For example, given different measurements of liquid in identical beakers, find the amount of liquid each beaker would contain if the total amount in all the beakers were redistributed equally.
	5.NF.2:Solve word problems involving addition and subtraction of fractionsreferring to the same whole, including cases of unlike denominators,
e.g., by using visual fraction models or equations to represent the problem. Use benchmark fractions and number sense of fractionsto estimate mentally and assess the reasonableness of answers. 
Forexample, recognize an incorrect result 
2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.
	6. SP.1: Recognize a statistical question as one that anticipates variability in the data related to the question and accounts for it in the answers. For example, “How old am I?” is not a statistical question, but “How old are the students in my school?” is a statistical question because one anticipates variability in students’ ages.


	
	
	6.SP.2: Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread, and overall shape.


	
	
	6.SP.3: Recognize that a measure of center for a numerical data set summarizes all of its values with a single number, while a measure of variation describes how its values vary with a single number.


	
	
	6.SP.4: Display numerical data in plots on a number line, including dot plots, histograms, box plots.


	
	
	6.SP.5: Summarize numerical data sets in relation to their context, such as by:
a. Reporting the number of observations.
b. Describing the nature of the attribute under investigation, including how it was measured and its units of measurement.
c. Giving quantitative measures of center (median and/or mean), as well as describing any overall pattern and any striking deviations from the overall pattern with reference to the context in which the data were gathered.
d. Relating the choice of measures of center and variability to the shape of the data distribution and the context in which the data were gathered.

	
	
	8.SP.1 Investigate patterns of association in bivariate data.
1. Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities. Describe patterns such as clustering, outliers, positive or negative association, linear association and non linear association. 






Connections to the Standards for Mathematical Practice: This section provides examples of learning experiences for this unit that support the development of the proficiencies described in the Standards for Mathematical Practice. These proficiencies correspond to those developed through the Literacy Standards. The statements provided offer a few examples of connections between the Standards for Mathematical Practice and the Content Standards of this unit. The list is not exhaustive and will hopefully prompt further reflection and discussion.

In this unit, educators should consider implementing learning experiences which provide opportunities for students to:

1. Make sense of problems and persevere in solving them.
· Analyze a problem and look for appropriate ways to solve the problem. 
· Explain the connections between equations, verbal descriptions, tables, and graphs or draw diagrams of important features and relationships, graph data, and search for regularity or trends. 
· Consider the best way to graph a problem and explore the meaning and potential relationships between the data/variables. 
· Can interpret the meaning of their answer to a given problem and evaluate their progress and change course if necessary.

2. Reason abstractly and quantitatively.
· Attend to the meaning of quantities, not just how to compute them but knowing and flexibly using different properties of operations and objects.

3. Construct viable arguments and critique the reasoning of others.
· Gather and use data, graphs and data interpretations to make logical assumptions, arguments and conjectures.
· Justify conclusions, using examples and gathered evidence and communicate them to others, and respond to the arguments of others. 
· Use reasoning to distinguish correct logic or reasoning from flawed, and be able to explain themselves. 

4. Model with mathematics.
· Apply mathematics to solve problems relevant, real world problems. 
· Map relationships using bar graphs, line graphs, scatter plots, box plots and histograms. 
· Analyze those relationships mathematically to draw conclusions. 
· Decide how to visually represent the mathematics by choosing an appropriate graphing format.
· Compare and contrast various mathematic models and graphs. 


5. Use appropriate tools strategically.
· Use visual models to explore data displayed as a histogram, line plot, bar graph, box and whisker plot and scatter plot. 
· Use tools to solve a mathematical problem. Tools might include: pencil and paper, rulers, measuring tape, graphing calculator, spreadsheet, statistics software, etc. 

6. Attend to precision.
· Demonstrate understanding of the mathematical processes required to solve a problems by communicating all of the steps in solving the problem. 
· Label graphs appropriately. 
· Use the correct mathematics terminology and vocabulary when discussing problems.
· Communicate ideas, assumptions precisely to others. 
· Use clear definitions in discussion with others and in their own reasoning. 
· Measure and specify units of measure, and label axes to clarify the correspondence with quantities in a problem. 
· Calculate accurately and efficiently

7. Look for and make use of structure.
· Analyze data carefully to discern a pattern or structure. 
· Determine patterns and relationships when working with data to describe a correlation or the meaning of outliers. 
· Make conjectures about the meaning or application of the data to descirbe or answer the problem. 

8. Look for and express regularity in reasoning.
· Pay special attention to details and continually evaluate the reasonableness of answers. 
· Use mathematical principles to help in solving the problem.
· Look for ways to generalize understanding. 
· Evaluate the reasonableness of results and make course corrections as needed.


Fluency Expectations and Examples of Culminating Standards: 

· Students are developing a deeper understanding of all fraction operations, and are beginning to develop fluency with efficient procedures for representing and interpreting data.  The expectations in Grade 5 centers on fluency for fraction operations.  Students will expand their knowledge of statistical variability and representing data through a variety of graphs. 

Common Misconceptions: This list includes general misunderstandings and issues that frequently hinder student mastery of concepts regarding the content of this unit.

· Students may show exceptional computational skills with multiplication, but may lack a deep understanding of the operation, and struggle to convey what they know using multiple representations. This unit utilizes open ended questions, activities that have more than one answer and experiences that require students to show more than one method or model for their answers. “As students develop computational proficiency, teachers should guide them in examining and explaining their various approaches and in understanding algorithms for addition, subtraction, multiplication and division.” (NCTM, 2004)

Interdisciplinary Connections: 

There are science connections made within the lesson seeds and problems, as students collect, graph and explore data. Students will use the Scientific Process as a framework for investigating the relationship between data values and implications in a real world problem. STEM connections are made as students apply their learning to the PBL Scenario to design a new type of sporting equipment to help reduce sports injuries in youth athletics. Students will research, design and test their prototype . Students will use Language Arts skills to conduct research and summarize findings in the form of a research paper as part of the PBL Scenario.  

Resources: 
http://barefootrunning.fas.harvard.edu/4BiomechanicsofFootStrike.html - The Biomechanics of Footstrike
http://www.runnersworld.com/injury-prevention-recovery/how-different-foot-strikes-affect-different-body-parts - How Footstrike Affects the Body
http://en.wikipedia.org/wiki/Gait_(human) – the Human Gait
http://running.competitor.com/2012/12/injury-prevention/footstrike-101-how-should-your-foot-hit-the-ground_63548 - Footstrike 101
Enrichments: 
This unit models strategies to differentiate content, process, and products for Advanced / Gifted and Talented (GT) Learners:
	Content refers to the key concepts of the curriculum; what students should know, understand, and be able to do.

	Content Differentiation for GT learners
The goal is an optimal match: Each student is challenged at a level just beyond the comfort zone.    Pre-assess students’ readiness to determine the appropriate starting point. Implement strategies for acceleration: Use more complex texts and materials, above grade-level standards, compacting; or move grade level content to an earlier grade. Implement strategies for enrichment/extension: Use overarching concepts, interdisciplinary connections, the study of differing perspectives, and exploration of patterns/relationships. 
	Content Differentiation in this Lesson:
Although this lesson gives students an opportunity to explore Measurement and Data concepts (5.MD.1 and 5.MD.2), students will accelerate their learning and application of measuring by collecting data to explore statistical variability (6.SP.2). Students will work with bivariate data to discover associations and patterns between 2 pieces of data (8.SP.1) and to solve problems. 
Students will practice interdisciplinary concepts between math and science using the scientific process to complete a correlation experiment. Students will use the scientific process to investigate the relationship between 2 different variables.

	Process refers to how students make sense of information. The teacher designs instructional activities that make learning meaningful to students based on their readiness levels, interests, or learning styles.  

	Process Differentiation for GT Learners
Instructional processes incorporate flexible pacing and opportunities to engage in advanced problem-solving characteristic of professionals in the field. Activities focus on the higher level of each continuum: from simple to complex; from more practice to less repetition; and from dependent to independent.  Activities deepen understanding through authentic inquiry, research, and creative production.  
	Process Differentiation in this Lesson: 
Students will deepen their understanding of patterns of bivariate data by completing a correlation experiment. Students will apply their understanding of patterns and statistical relationships to real world scenarios.
Students will collect and analyze data in teams and use data to independently explore relationships and to solve problems. 



	Products are culminating experiences that cause students to rethink, use, and extend what they have learned over a period of time.  

	Product Differentiation for GT Learners
Differentiated products or performance assessments require students to apply learning meaningfully to complex, authentic tasks that model the real world application of knowledge characteristic of professionals in the field. Products have an authentic purpose and audience, and students participate in goal-setting, planning, and self-monitoring.  
	Product Differentiation in this Lesson:
Students will work in teams to investigate an authentic and complex correlation experiment. Students will practice inquiry, developing a hypothesis, collecting and analyzing data and communicating results. Students will directly apply their thinking and problem solving skills to real world scenarios and use these skills to prepare for their PBL Scenario. 












Vocabulary/Terminology/Concepts: This section of the Unit Plan is divided into two parts.  Part I contains vocabulary and terminology from standards that comprise the cluster which is the focus of this unit plan.  Part II contains vocabulary and terminology from standards outside of the focus cluster.  These “outside standards” provide important instructional connections to the focus cluster.


Part I – Focus Cluster:

· Variables
· Ratio
· Coordinate Plane
· Scale
· Data Point
· Line Plot
· Dot Plot
· Bar Graph

Description and examples of a line plot: http://www.icoachmath.com/math_dictionary/line_plot.html
Applet to explore the construction of a dot plot: http://rossmanchance.com/applets/DotPlotApplet/DotPlotApplet.html

Part II – Instructional Connections outside the Focus Cluster
· Correlation
· Outlier
· Histogram
· Measures of Center 
· Mean, Median, Mode and Range

Description and examples of a histogram: http://www.mathsisfun.com/data/histograms.html

Description and examples of mean, median, and mode:http://math.about.com/od/statistics/a/MeanMedian.htm

Resources:

     Free Resources:	
· http://wps.ablongman.com/ab_vandewalle_math_6/0,12312,3547876-,00.html Reproducible blackline masters
· http://lrt.ednet.ns.ca/PD/BLM_Ess11/table_of_contents.htm mathematics blackline masters 
· http://yourtherapysource.com/freestuff.html Simple activities to encourage physical activity in the classroom
· http://www.mathsolutions.com/index.cfm?page=wp9&crid=56 Free lesson plan ideas for different grade levels
· http://digiblock.com/  Lesson plans for using Digi-Blocks
· http://sci.tamucc.edu/~eyoung/literature.html links to mathematics-related children’s literature 
·  http://www.nctm.org/ National Council of Teachers of Mathematics
· www.k-5mathteachingresources.com Extensive collection of free resources, math games, and hands-on math activities aligned with the Common Core State Standards for Mathematics
· http://elementarymath.cmswiki.wikispaces.net/Standards+for+Mathematical+Practice Common Core Mathematical Practices in Spanish
· http://mathwire.com/ Mathematics games, activities, and resources for different grade levels 
· http://www.pbs.org/teachers/math/ interactive online and offline lesson plans to engage students. Database is searchable by grade level and content
· http://www.k8accesscenter.org/training_resources/MathWebResources.asp valuable resource including a large annotated list of free web-based math tools and activities.
· http://www.cast.org/udl/index.html Universal Design for Learning
· http://engageny.org/wp-content/uploads/2012/05/Shifts-for-Students-and-Parents.pdf Information for parents and students about the Shifts associated with the CCSS.
· http://havefunteaching.com/ Various resources, including tools such as sets of Common Core Standards posters.  
· http://michellef.essdack.org/links Numerous mathematics links.
· http://illustrativemathematics.org/ Tasks that align with the MD CCSS.\
· http://www.aimsedu.org/Puzzle/categories/topological.html Puzzles to challenge students of various ages.
· http://www.insidemathematics.org/index.php/home Mathematics resources for teachers.
     Math Related Literature: 
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· ------. 2000. Principles and Standards for School Mathematics. Reston, VA: National Council of Teachers of Mathematics.
· Arizona Department of Education. “Arizona Academic content Standards.” Web. 28 June 2010  
 http://www.azed.gov/standards-practices/common-standards/ 
· Bamberger, H.J., Oberdorf, C., Schultz-Ferrell, K. (2010). Math Misconceptions: From Misunderstanding to Deep Understanding. 
· Burns, M. (2007 ) About Teaching Mathematics: A K-8 Resource. Sausalito, CA: Math Solutions Publications.
· Christinson, J., Wiggs, M.D., Lassiter, C.J., Cook, L. (2012). Navigating the Mathematics Common Core State Standards: Getting Ready for the Common Core Handbook Series, Book 3. Englewood, CO: Lead+, Learn, Press, a Division of Houghton Mifflin Harcourt. 
· Copley, J. (2010). The Young Child and Mathematics. Reston, VA: National Council of Teachers of Mathematics.
· The Common Core Standards Writing Team (10 September 2011).  Progressions for the Common Core State Standards in Mathematics (draft), accessed at:
· Cross, C.T.,Woods, T. A., & Schweingruber, H. (2009). Mathematics Learning in Early Childhood: Paths Toward Excellence and Equity. Washington, D.C.: National Research Council of the National Academies
· North Carolina Department of Public Instruction. Web. February 2012. North Carolina Department of Public Instruction. Web. February 2012 http://www.ncpublicschools.org/acre/standards/common-core-tools/#unmath 
· Van de Walle, J. A., Lovin, J. H. (2006). Teaching Student-Centered mathematics, Grades K-3. Boston, MASS: Pearson Education, Inc.


 
                                                                                                                                                                                                                        Page 1 of 20

image1.jpeg
2013 Copyright Maryland State Department of Education

Contact the MSDE Offca of urriculum with copyrght questions.




