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Florida MAFS-FSA Resource
Purpose: Teachers should utilize the ExploreLearning published Teacher Guide and Student Exploration Sheet to teach the content of this standard. This document is a supplemental resource designed to help support teachers in preparing students for content and various computer-based question mechanisms on the Florida Standards Assessment.

Guidelines: Below are select sample item stems from various sources, such as the Florida Department of Education (DOE). Teachers are encouraged to teach the standard/benchmark as recommended by their school district. Teacher may utilize the “Suggested Lesson Sequence” section in the ExploreLearning Teacher Guide and accompanying Student Exploration Sheet in teaching the content/concept. 

In providing practice for MAFS FSA, teachers can use the question stems and facilitate the use of the Gizmo through various modes. Gizmo suggestions have been made for each question stem for whole-class facilitation.  Contact your Project Manager or Sales Executive for professional development opportunities, such as classroom modeling.

	FL MAFS Content Standard
	MAFS.912.S-ID.2.6.a: Fit a function to the data; use functions fitted to data to solve problems in the context of the data.
MAFS.912.S-ID.2.6.b: Informally assess the fit of a function by plotting and analyzing residuals.
MAFS.912.S-ID.2.6.c: Fit a linear function for a scatter plot that suggests a linear association.

	ExploreLearning Gizmo
	Least-Squares Best Fit Lines
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	Sample Item Stem
	Response Mechanism
	Gizmo Suggestions

	 1. The scatterplot below shows the finishing times for the Olympic gold medalist in the men's 100-meter dash for the past six Olympic Games. The line of best fit is also shown. 
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A.) Is a linear model a good fit for the data? Explain, commenting on the strength and direction of the association.
B.) What is the vertical intercept of the function's graph? What does it mean in context of the 100-meter dash?
C.) Note that the gold medalist finishing time for the 2016 Olympic Games is not included in the scatterplot. Use the model to estimate the gold medalist's finishing time for the upcoming year.  Plot the value on the graph above.
	A. Open Response
B. Open Response

C. GRID Response


	A. Introduce the concept of linear functions and best fit using the Gizmo through whole class instruction. Model the question given using the Gizmo. Incorporate “teacher talk” during problem solving and modeling. Pause in between to allow students to create a protocol for problem solving. Be sure to select “Fit a line” to extend student learning, modifying the m and b Gizmo sliders to plot the best fit line. A total error value can be displayed by selecting “Show error squares.” As an informal feedback mechanism, select “Show least-squares fit line” to reveal the equation of best fit.
B. Provide students the opportunity to interact with the Gizmo to complete Student Exploration Sheet Activity A. Use the Gizmo during whole class instruction as a tool for review/mini-reteach. Be sure to focus on the m and b sliders found under the “Fit a line” Gizmo option. Explore each slider then pause to pose reflection questions to students, such as “what did you notice graphically as the value increased? Decreased? Was 0?” “What part of the equation does b represent?” “How did this affect the total error value?”
To extend the learning opportunity, students may also complete Student Exploration Sheet Activity B.

C. Facilitate student usage of the Gizmo during whole class instruction to re-create the graph shown in the question stem. Have students estimate what the value should be for the 2016 Olympic Games gold medalist finishing time, which is not plotted already. Encourage students to provide both an exemplar and non-exemplar, providing mathematical justification/reasoning for both. Student response should be accompanied with both a written component and visual, such as a Gizmo snapshot or paper sketch.

	2. Use the Gizmo to plot the following points: (1.2, 6.4), (2.6, 4.8), (5.0, 5.0), (7.6, 4.0), (8.0, 1.0), (6.0, 3.0) to create a scatter plot showing low-density lipoprotein (LDL) levels (y-axis) vs. weekly hours of exercise (x-axis) for patients in a fictional study. (“LDL’s” are often called “bad cholesterol.”)
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A.) Click the fit a line tool. Then adjust slope (m) and the y-intercept (b) to create the least-squares best fit line.  Estimate the equation of the least-squares line:

y =

B.) Based on the equation, what LDL level would you expect if you exercised 0 hour per week?

C.) What LDL level would you expect if you exercised 11 hours per week?

D.) High levels of LDLs in the blood have been associated with greater risk of heart disease. What does this graph indicate about the possible benefits of exercise?


	A. Equation Editor Response
B. GRID Response

C. GRID Response

D. Open Response
	A. Pose the question stem to students as a whole class challenge. Facilitate student usage of the Gizmo using a wireless mouse or interactive whiteboard, if available, stopping after each problem solving step to allow students to reflect and create a written problem solving protocol. Start by having various students plot the points noted in the question stem. Then select the “Fit a line” Gizmo option. Encourage students to estimate the equation before continuing. Select “Show error squares” then continue to move the m and b Gizmo sliders to plot the best fit line (target = least square error of 5.39). Once students have come to consensus on having the best fit, select the “Show least-squares fit line” Gizmo option to see how close the class was able to come to the Gizmo’s least squares error value.
B. Broadcast the Gizmo results (previous activity above – equation editor response) at the front of the classroom. Allow students time to use the Gizmo results to answer the question. A snapshot of the Gizmos can also be captured using the Gizmos snapshot camera feature.

C. Stretch student thinking by having students re-create the graph and Gizmo results on paper. Students should use these results (previous activity above – equation editor response) in order to estimate the value they would expect. Encourage students to provide mathematical reasoning/justification for the value they selected.

D. Using the graphs created in previous questions (previous activity above – equation editor response, GRID responses), provide time for students to work independently in answering the question. Students should accompany their answer along with one or more pieces of support evidence.
To informally assess student learning, administer the 5 Gizmo assessment questions via computer/laptop, BYOD, response clickers, Plickers, etc.

	3. Daniel plotted the temperatures for his personal weather station for the past 6 days (-6°, -5°, -3°, -4°, -5°, -6° Celsius).
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A.) Use the Gizmo to determine the line of best fit, and write the equation below:

y=

B.) Will Daniel likely experience a warming or cooling trend in the next few days according to the trendline?
	A. Equation Editor Response
B. Open Response
	A.  (see Equation Editor above)

B.  (see Open Response above)




Name: ______________________________________

Date: __________________

Period # ___________

MAFS-FSA Student Task 

Least-Squares Best Fit Lines
MAFS.912.S-ID.2.6.a: Fit a function to the data; use functions fitted to data to solve problems in the context of the data.

MAFS.912.S-ID.2.6.b: Informally assess the fit of a function by plotting and analyzing residuals.

MAFS.912.S-ID.2.6.c: Fit a linear function for a scatter plot that suggests a linear association.
Math Tasks (Begin by exploring the Gizmo. Utilize the Gizmo to answer questions below.) 

1. The scatterplot below shows the finishing times for the Olympic gold medalist in the men's 100-meter dash for the past six Olympic Games. The line of best fit is also shown. 
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D.) Is a linear model a good fit for the data? Explain, commenting on the strength and direction of the association.

E.) What is the vertical intercept of the function's graph? What does it mean in context of the 100-meter dash?

F.) Note that the gold medalist finishing time for the 2016 Olympic Games is not included in the scatterplot. Use the model to estimate the gold medalist's finishing time for the upcoming year.  Plot the value on the graph above.

2.  Use the Gizmo to plot the following points: (1.2, 6.4), (2.6, 4.8), (3.2, 6.2),(5.0, 5.0), (7.6, 4.0) (8.0, 1.0), (6.0, 3.0) to create a scatter plot showing low-density lipoprotein (LDL) levels (y-axis) vs. weekly hours of exercise (x-axis) for patients in a fictional study. (“LDL’s” are often called “bad cholesterol.”)
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A.) Click the fit a line tool. Then adjust slope (m) and the y-intercept (b) to create the least-squares best fit line.  Estimate the equation of the least-squares line:

y =

B.) Based on the equation, what LDL level would you expect if you exercised 0 hour per week?

C.) What LDL level would you expect if you exercised 11 hours per week?

D.) High levels of LDLs in the blood have been associated with greater risk of heart disease. What does this graph indicate about the possible benefits of exercise?

3.  Daniel plotted the temperatures for his personal weather station for the past 6 days (-6°, -5°, -3°, -4°, -5°, -6° Celsius).
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A.) Use the Gizmo to determine the line of best fit, and write the equation below:

y=

B.) Will Daniel likely experience a warming or cooling trend in the next few days according to the trendline?



