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‘ Subject: Mathematics

,"jII.ESs'on_ Plan1: ,
- Data and ~Statistics

i ‘ Grad,e Level: 3-5 ;

IObjectlves/ Outcomes

e Collect numerlcal data, generate a I|ne plot and compare data sets.
o 1 F|nd the mean, medlan and.| range of data sets. -
° Commumcate virtyally with students as they are practrcrng their problem solving skills by fmdrng
~the. probabllltles of 5|mple events wrth hkely and non- Ilkely outcomes

i Curriculum Framework Standards: /

‘o '»Dat'a, Statistics and Probability

Procedure /
1. ”Frontloadmg" (Before)
©a. Preparatlon and Planning . , , ; .
/ ‘i. Students need to be famrllar wrth the mathematlcal termlnology

; * Data g 4 .

‘Line plot’

Mean =
‘Median |

Range' ;

N N

2 ASS|stance and Assoaatlons (Durlng) 4 -
iha Begln by discussing-line plots - what they are and how y you will use them to interpret
" data. Explain to the students that the line chart is a simple graphthat follows data over
"time and it will be used for analyzing certaln trends Define the words mean median,
. ‘and range before proceedlng ' ‘ S ; :
“b.. Ask the chlldren who the New England Patrlots are Have a bnef dISCUSSIon about the
 patridts. . / : .
~c. Share the New England Patnots regular season record from 1978 2019 wrth each
student. Those are below or at the link here !
'https //patnots 1rmg. com/season/2019/med|a guide/. Tell them that the data :
represents the Patrlots total anrrual regular season wins over the past thlrty seven
i - years. ; ;
- d. Askthe class how they should label the Ilne plot Have them labeI thelr l|ne plot at thls
" time, ' : : : /
e. Tell each student to create their own llne plot based on ‘the data you have prowded An
'x should be used to represent the number of wins for each year
i v.CaII on volunteers to describe any similarities and differences: they see.,
g. -Once’each student is dohe tell them they now need to find ‘the mean, median; and :
/ “range based on their data Ask students to report thelr stat|st|cs they’ caIcuIated Also -

- ' / ~ask what year had the most wins and the least? Are there any years that had the same

number of WmS?
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h.. More questlons to extend the Iesson

i. Suppose the Patrlots had . wins’ in___. .How would that change o‘urtllne
giplot? { _ e e
ii. Suppose the’ Patrlots only had . winsin . How would that change our /

graph?

3 Reflectlon & Readmess for Appllcatlon (After) '
A a. "Get data on touchdown passes that Tom Brady threw while the startrng quarterback
~ from 2001-2019 at www.patriots.com.
b. Create aline plot usmg this data and have each student calculate the mean, medlan
.and range

/ Assessment
Use the followmg rubric to assess the students

% pomts The student actlvely partlapated in V|rtual class dlscusswns and demonstrated a thorough
understanding of the concept. The'student correctly collected and d|splayed the data on the line plot
and the answers for the mean, medlan and range are all correct.

2 points The student part|C|pated |n most of the V|rtual class dlscu55|on and demonstrated a partial
understandlng of the concept. The student correctly collected and displayed the data on the line plot
most of the'time and the answers for the mean,, medlan and range aré mostly correct.

1 pomt The student d|d not part|C|pate in vrrtual class dlscu55|on and demonstrated only a limited

understanding of the concept. The student cor‘rectly collected anddisplayed the data on the line plot

. some of the time and the answers for the mean, medlan and range may contaln a correct answer but
requlrecl work ‘is not prowded 7

' 0 point The student d|d not part|C|pate in vrrtual class dISCUSSIOI’l and the I|ne plot is maccurate or

AR mcomplete‘

7 .'_.Materlals/ Resources

e StatISthS of the New England Patrlots Regular Season Record over the last 25 years
/ '-.Jo * Line Plot Paper ' frelll '
o “Pencils
e "Calc'ulators

||I“| AR “Science and Mathematics'3
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New England Patrlots Regular Season Record 1978 2019

Year

Record (wms/losses)

'2019

Yoch

2018

11-5

2017 .

133 -

2016

14-2

2015 °

| 124

2014

'12-4

2013

| 12-4

20122/

:12-4

2011

13-3

12010

14-2

2009

10-6

| 2008

115

2007

| 16-0

2006

12:4

2005.

10-6

2004

14-2.

2003

142

2002

9-7

2001

1:11:5

 [2000

8 Y1

1999

8_‘8 i

1998

9.7 ¢

1997

10-6

| 1996 .

"] 115

1995

16410,

11994

106 .

" 11993

‘| 5-11

V1982

2-14°

11991

6-10

12990 -

| 1-15

‘| 1989

/511 -

[1988 -

9-7

1987

|.8-7

| 1986

(115

1985 "

11-5

11984

9

11983

8-8,

1982 -

Players strlke shortened éeason

11981

2°14 .

1980

10-6

4 9'7 ;

11-5
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~ Lesson Plan 2:
~ Box plot

‘ Subject: Mathematics
4 Cou‘rse'/Grade: 6-8

Objectlves/0utcomes ; i , /
e Researchdata from their favorlte NFL pIayer current or historical. © Wide receivers, running
' backs, and quarterbacks with more than 5 seasonis of pIay will qualify for this project. f
° ,"Create box- and-whisker pIots for the statlstlcs of thelr favorlte NFL players, correctly |dent|fy|ng
scales; labels, and a title. - ' I
. " Describe in words the trends of the graph What are the shape center and spread of the box-
[ plets?, Calculate the mean, median, and mode of the dlstrlbutlon
- e Using the box-plots created, compare pIayers of the same’position by year and career. Which
players performed at the hlghest level in one season? Wh|ch pIayers performed at the highest -
IeveI over the course of a career?

Currlculum Framework Standard(s)
i MCAS (Standard 8.D.2, 8.D. 3) 4 :

‘o /Select, create, ‘interpret,’and ut|I|ze varlous tabular and graphlcal representatlons of
data; é.g.; circle’graphs, Venn dlagrams scatter pIots step-and-leaf plots, box-and-
whisker plots, histograms, tables, and charts. leferentrate between continuous and

. discrete data and ways to represent them- '
o Find, descrlbe and interpret’ approprlate measures of central tendency (mean, median,
; and mode) and spread (range) that represent 3 set of data. Use these notions to
‘compare dlfferent sets of data .

Procedure ¢
i ”Frontloadln (Before)
a. Preparatlon & Plannlng ; :
7 i. For either homework or aclass’ opener, have the students research their
/ favorlte NFL player For those unfamlllar wlth the NFL a list of players may be
. provided and/or assigned. ° /
ii. 'Explain to students that they WI|| be dlscussmg how statlstlcs of NFL players can
. be analyzed ' fulitt .
iii. .Students could find the foIIowmg (aII of WhICh can be accessed V|a
T www.nfl. com) ' /
1. Name
o 2 Posrtlon ' :
‘3., Number of years playlng inthe NFL / Sh
4 Wr|te down the number of rushlng yards (runnlng backs) receiving
yards (wide receivers) or passing yards (quarterbacks) for each season
. during which the player competed Make sure students. onIy fill out one
v , BNEAAY _ ; ‘ "statlstlc as opposed to mlxmg ‘the comblnatlons of rushing and '
!%.. ‘ Y AR ; recelvm,g yards



http://www.nfl.com/

2, Assnstance and Assouatlons (Durlng)

a.

b,

Have the.studehts find the mean, median; mode minimum, maximum, and range for :

the data set.

_Explain the idea of an outller and have students point out if there are any outllers |n

theéir data and possible explanatlons for why they exist.
Create a box-plot, with accurate scaling and labeling. A quarterback scale couId go from
0 to 5,000, while the runnmg backs and W|de receivers should go from 0 to 2,500.

‘After one box-plot'and calculatlons,have correctly been made, the student could

research up to 3 more players atthe same-position (they do not have to be Patriots

. players). Calculations should be made for the mean, median, mode, minimum, /
‘maximum, and range for the data set. The box pIot should be made and placed dlrectly '
above or below prewous box pIots /

3. Reflectlon & Readmess for Appllcatlon (After)

a.

To conclude, each student could write one paragraph summarizing his or her results.

‘ Here are some questlons to- con5|der — of.thee players researched, which gained the most .
wyards, and how do you know? Which player had the hlghest medlan? The highest
maximum? Which player had the greatest range? ;

: Split the students into virtual groups by the position of the player they picked. In other

words; have all the students that chose a quarterback meet virtually, etc. Within the

- groups, have the students plck which pIayer isthe best, not based on the name of the
‘player, but on'yards produced by the respectlve posmonal statistic. '

To extend the lesson:
i. Some further ideas for analysls .

‘1. .Students could research 1nformat|on about several more players,
creating a paper asa potentlal extra credit assignment:

2. Students could complete slmllar box plot reports for other statistics in
football : ‘

3. Slmllar exercises: would be useful for other sports basketball and
baseball would prowde several statlstlcs useful fOr analy5|s

||I“| . * . "Science and Mathematics'6



'*II.ESson_ Plan.3: ,
A Model Field

‘ Subject: Mathematics
4 Cou‘rse/Grade: 7-8

IObjectlves/Outcomes i
e Research |nformat|on on d|fferent measurements used in-football
o 1 Use formulas and research to ldentlfy area; and penmeter/arcumference
. Compare these measurements to other sports and fields of interest

Currlculum Framework Standard(s)
e MCAS(StandardsSMl 8.M.2, 8|\/|3) » /
¢ ‘0. Select, convert, and use approprlate units of measurement or scale
6 Giventhe formulas, convert from one system of measurement to another. Use
technology as approprlate /
o ' Demonstrate an undérstanding of the concepts and apply formulas and procedure for
‘determining measures, including those of-area and perimeter/circumference of
: parallelograms trapezo'ids and circles.” Given the formulas, determine the surface area
“and volume of rectangular prlsms cyI|nders and spheres Use technology as
approprlate

Procedure ;
A i ”Frontloadmg” (Before)
“a.. Preparatlon & PIannlng ‘ ¢ :
' A S Research the lerigth: and Wldth ofa football fleld basketball court, hockey rink,
" and-a baseball field. ProfeSSlonaI length fields or youth fields could be used, or
~ "forfurther anaIyS|s both could be used and compared '
i, Access o graph paper and a ruler : '

2 Asswtance and Assocratuons (Durm.g) : : , .
a. Usmg a commdn scale have all students draw a model footbaII fleld ona. regular piece
" of graph paper. Con5|der a commoh scale or havmg more advanced students develop
; their own personaI scale ‘ ; ‘
b. 'Calculate the area‘and perlmeter both in actual umts (yards, feet, or mches) and model
units (yards or centlmeters) ‘What are the ratios of the model unit to the ‘actual unit for
4 / the area.and perlmeter'-’ Is th|s the same as the scale used to draw the model?
©' . €. Onanother paper or on the backSIde of the ongmal graph, students can draw a second
" model of a-baskétball court hockey rlnk ora baseball fleld (these may’ vary, onlme
" ‘research required). ' , ;
d. 'Calculate the area and perlmeter/cwcumference asin the second step above. Shapes
v.could mcIude a seml C|rcle (hockey) diamond (baseball) or a triangle (baseball).

'3, Reflect|on & Readmess for Appl|cat|on (After)

: =00, ' a.' Consrder havmg the students create a final draft of the|r model fleld (any sport is f|ne i
4 here) Look for a con5|stent scale accurate measurements

||I“| b "}Scien.ce and Mathematics 7




b.. Onthe football field, Iook to mclude yard' markers at the correct marks on the model
On the basketball court, Iook to mcIude the half—court line, three-point line, and free- ‘
_ throw lines '
.d. On the hockey.rink, Iook to mcIude face off C|rcIes and red/blue lines
Comparison to youth dlmensmns mcludlng area and perlmeter could also be mcluded
f. Think about: - . . :
i. Where inreal life, apart from flelds are scales like these used?
ii. How can the scales be assocnated W|th mathematlcal terms like ratios and

proportlons?
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~Lesson Plan 4:
Physical Science

‘ Subject: Science
i ' Cou‘rse/Grade: 4-6,6-8

IObjectlves/Outcomes i -
e Toincrease students knowledge of the effects of temperature on an obJect usrng the Screntrfrc
Method

; Currlculum Framework Standard(s)
o Suence/Technology
' o Physical Science Grades 6-8
.= Properties of Madtter .
' e Differentiate between welght and mass, recognlzmg that weight is the -
" amount of graV|tat|onal pull on an object
° Drfferent|ate between volume and mass. Define ‘density.
e Recognize that the measurement of volume and mass requires
/ understandmg of the sen5|t|VIty of measurement tools (e.g., rulers,
; graduated cylmders balances) and knowledge and appropriate use of
/ ‘'significant dlglts
« = Heat Energy- o, ‘
' ‘e . Recognize that’ heat isa form of energy and that temperature change
/ g results from addlng or taklng away heat from a systemt
"o PhyS|cal Suence Grades 3-5 ] :
/ o Propertles of Objects and Matenals
o Drfferentlate between propefties of obJects (e g., size, shape weight)
; and propertles of materlals {e: g color texture hardness)

Mater|als See if any of your Students have any of the followmg materrals V
diie Football(s) AN
Ve Tape measures

'l,o’ “Scales or balances

e 'Accesstoa refrlgerator ;

e Note takmg eqUIpment (e|ther pen/paper or excel)
Procedure

G 1y ”Frontloadmg” (Before)
/ Preparatlon & Planning- g : :
e Before you begm see how many students have footballs and football gloves
“ they' can use durlng your virtual class time.”
) i'i;. VISlt websrtes below and watch short Patriots Snow BowI hlghllghts :
: 1. https://www. patrrots com/wdeo/memorable d|V|$|onal -game- -
" ‘. ‘moments- -320401 OR - . ° . / : :
B 1 'https [fwww: patriots. com/vndeo/ZOOl afc d|V|sronal plavoff-snow--

':bowl klck i ; At / /
||I“| Gy ",Scien.ce and Mathematics'9
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i Make sure students have ba5|c knowledge of the physical science relatecl terms'
and reIatlonshlps (temperature vs air density etc)
iv. " Review the SC|ent|f.|c Method/Process

2 Asswtance and Assouatmns (Durlng)
‘ a. Question: Is kicking a warm football (think preseason) any different from k|ck|ng a coId .
football (think playoffs i in New England)? /
b. “Have students make hypothesis: ,

/ i. -Make sure students not only: think- about the snow, but about the playing
surface, the temperature, the temp of the pIayers and most importantly the -
ball’ %7 :

c. Collect Data : S

. ‘ i. Have students make chart or table to |nput footbaII data
* “Superdome” (roomtemp) | / ”Seattle” (wet) s ; ”Playoffs" (cold)

i’ Start w/ bralnstormlng and observatrons about the physical characteristics of
“the ball = use the chart abOVe to record these observatlons in the Superdome
column: {

1. Shape
24 Bize

Diameter around Iaces

/ Dlameter tlp to t|p
Volume — water d|st|Ihng
Mass -

o0 T .

3. Color
" 4. Texture g ‘ ¢
/ i Have the students with footballs descrlbe them. Have them be very detailed
" about what it feels like, how heavy it |s and how it changes when they, squeeze
“it, bounce it; thr,ow it, catch it, kick it = have all studerits use thé chart to record
observatiéns while “playing” with the ball (once each at a regular dry room
/ temp, wet, and cold and record in'chart). Have the students without footballs
ask questrons about how'the, footballs feel under certain S|tuat|ons Students
can runi the football under cold water for “Seattle” testing and either place the
Gl :ball in the refrlgerator or, freezer for 30 mmutes for ”Super Bowl” testlng
A 'Do it all agam but w/ gloves ; ‘

’ 3 Reflectlon & Readlness for Appllcatlon (After)
f ‘ Analyze and Interpret Data.
bl b Draw a Conclusion (Fmal Statement)
C. ~Any questions of suggestions? . . : i
i Better ways to construct the'football to m|n|m|Ze these drfferences'-’ /
" 1. Different material? f ;
/ 2. leferent filler (hydrogen vs. alr'-’)
il Dome games?
jiii.” ‘Football heaters?:

R ||I“| " . Science and Mathematics 10




“Lesson Plan 5:
i Reaction Time
Subject: Math/Science : : :

i ‘ Cou‘rse'/Grade: Grades 6-8

IObjectlves/Outcomes / -
e Tomeasure the reaction time of.an experrment and make comparlsons with a standard as weII
~as wrth other students in the vrrtual cIass room

i CUrricqum,FrameWbrk Standard('s): :
e Measurement, statis.tics’

' Procedure : j
1. “Frontloading” (Before)
a. Preparation & Planning
y i. ‘Find an assistant to help show asa model for cIassroom ,
+ii. Ask assistant to extend hand and hoId it out open wrth thumb and forefinger
facing each other /
" iii.  Hold ruler (with- measurement in centlmeters) so that the 0is now between the
~  subject’s fmger and thumb- / '
iv. " Ask subJect to catch the ruler when, released with the thumb and finger
- v, Give no advanced warning as'to when you are going;to release the ruler
Vi. Release the ruler and record the p05|t|on|ng on the ruler when it is caught
(assuming that it is.caught by the fmger and thumb) / :
Vi Repeat the release at Ieast 10 or 12 t|mes W|th the subject Check with the class
/ it far understandlng 2 ! Pl
,viii. “When they are ready, have your students fmd a 5|bl|ng, parent guardlan etc.
_and- begm the exercise checkmg frequently to make sufe that théy get it
AX. Ifdomg it 12 times drop‘the highest and Iowest and check the data (if doing it 10
/ tlmes 5|mply record the data) - ;

2 ASS|stance and Assouations (Durrng)
a. The formula to tést the reaction tlme is expressed as
i S=Vo. t+‘/zgt2' £ :
.Where: s=. dlstance Vo=initial droppmg speed
g= gravrtatlonal acceleratlon of 980 cm/s
t= reactlon tlme /

Or snmply use the chart below (the chart W|II show, when you know how far the ruler has fallen, the
apprommate Iength of trme it took to fall that far) ‘

R ||I“| " . Science and Mathematics 11
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3 Reflect;on & Readlness for Appllcatlon (After)
'a. Name-and discuss areas of football that would be affected by Iow/hlgh reaction times.
'b. Discuss why reactlons tlme mlght be important for dlfferent positions in football.
¢. ~Try this reaction drill Wlth_ a dollar bill; to add to the frqstratlon make sure that the J
finger and thumb are placed at George Washington'’s head prior to the release of the bill
. by a‘partner. (Unless ;chere is sqme pror'n’pti'ng, they probably won’t catch the dollar)
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