
Iowa Core Mathematics

Sense-Making Activities

Description and Correlation
	Title:  Backpacks

	Grade:  6

	Iowa Core Characteristics of Effective Instruction
	· Make sense of problems and persevere in solving them.

· Reason abstractly and quantitatively.

· Construct viable arguments and critique the reasoning of others.

	Iowa Core Standards for Mathematical Practice
	· Teaching for Understanding

· Student-Centered Classrooms

· Rigor and Relevance

	Iowa Core Standards for Mathematical Content: 

Grades K-8 Domain/Standards

Grades 9-12 
Conceptual Category/ Domain/Standards
	1. Recognize a statistical question as one that anticipates variability in the data related to the question and accounts for it in the answers.
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.

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.
4. Display numerical data in plots on a number line, including dot plots, histograms, and box plots.
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) 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.
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.

	Sense-Making Activity
	Are students carrying backpacks that are too heavy? Examine TinkerPlots data already collected from a group of 1st, 5th, and 7th grade students regarding their weight and the weight of their backpacks. Create new sets of data showing what percent backpack weight is of student weight. Find the mean, median, and mode of these new sets of data and describe the variability. Graphically represent the data. Draw conclusions about whether students or groups of students are carrying backpacks that are too heavy. Provide evidence to support your conclusions.
Alternative

A group of students design and conduct a statistical study to answer a question they have formulated (for example, a question about backpack weight). Either collect data or use sources of information containing the data needed to answer the question. Analyze and summarize the data, including measures of center and variability, and graphically represent the data. Answer the question they formulated based on the data and their analysis. Create a brief presentation with visuals and careful explanations.
(Adapted from Tinkerplots activity, Key Curriculum Press.)
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Genesis therapists offer tips
on safe backpack use

With school underway again, make sure the
backpack that your child lugs around is
packed light and wom right.

More than 40 million children in the United
States carry school backpacks, and more
than half of them may be camying too much
weight, aceording to the American
Occupational Therapy Association. Children
carrying overloaded backpacks and
improperly worn packs are likely to
experience neck, shoulder and back pain;
adverse effects on posture and the
developing spine; and compromised
breathing and fatigue.

"When a backpack is too heavy, a child
leans forward to compensate for the weight
of the bag,” says physical therapist Andrea
Sportsman of the Genesis Children’s
Therapy and Wellness Center. “The stress
on the muscles and soft tissues leads to
strain and fatigue, leaving the shoulders,
back and neck more vulnerable to injury.”

Some signs that a backpack is too heavy
include: pain when wearing the backpack;
tingling ornumbness in the arms; and red
marks on the shoulders.

"Both shoulder straps should always be
wom,” said occupational therapist Erica
Jansen of the Genesis Children’s Therapy
and Wellness Center. “Wearing a pack slung
over one shoulder can cause a child to lean
to one'side, curving the spine and causing
pain or discomfort. Students should also
keep their load light enough so that they
can easily walk or stand upright, and pack
their backpack with the heaviest items
closest to their back.”

When students incorrectly place a heavy
backpack on their shoulders, the weight's
force can pull them backward. To
compensate, they may bend forward at the
hips or arch their back, causing the spine to
compress unnaturally.

Over time, this can cause the shoulders to

become
rounded and
the upper back
to become
curved. The
heavy weight
may also
develop
shoulder, neck
and back pain.

Here are some
tips for safe
backpack use:

Pack it light.
“Never allow a
child to carry
more than 10-15 percent of his or her body
weight,” Sportsman advised. “That means
someone who weighs 100 pounds should
not carry a backpack that weighs more than
10 or 15 pounds.”

Wear it right. Use both shoulder straps —
snug, but not too tight — and a waist belt if
the backpack has one. By wearing two well-
padded shoulder straps, the weight of the
backpack is better distributed, promoting a ‘
well-aligned symmetrical posture. “If the i
backpack forces the wearer to move forward |
to walk, its overloaded,” Jansen said.

Remove and put on backpacks carefully.
Your child should keep the trunk of his or
her body stable and avoid excessive
twisting. ,

Wear backpack over the strongest mid-
back muscles. Pay close attention to the
way the backpack is positioned on the back.
It should rest evenly in the middle of the
back. Straps should not be too loose, and
the backpack should not extend below the
low back. “The bottom of the pack should
rest in the curve of the lower back,”
Sportsman said. “It should never rest more
than four inches below the child’s waistline.”

Use the locker. Encourage your child to
make frequent locker trips to drop. off heavy
textbooks or extra stuff, like gym clothes or
project materials.

—By Linda Barlow, Genesis
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Backpack Problem – Grade 6

(Reprinted with permission from Genesis Therapists – Davenport, Iowa)

Resource – Middle School – Data Analysis and Probability

See Rigor and Relevance Quadrant C Example from Appendix A
Backpack Data

	Name
	Gender
	Grade
	Body Weight
	Pack Weight

	Angie
	F
	One
	45
	4

	Emma
	F
	One
	46
	4

	Sadie
	F
	One
	32
	3

	Maddyn
	F
	One
	47
	3

	Lorien
	F
	One
	60
	7

	Bailey
	F
	One
	52
	6

	Micah
	F
	One
	57
	6

	Kilie
	F
	One
	48
	10

	Abigail
	F
	One
	46
	3

	Eugene
	M
	One
	34
	3

	Leroy
	M
	One
	61
	5

	Jim
	M
	One
	44
	4

	Ross
	M
	One
	49
	3

	Brennan
	M
	One
	53
	10

	Finley
	M
	One
	48
	5

	Jackson
	M
	One
	46
	5

	Wesley
	M
	One
	35
	3

	Elly
	F
	Three
	56
	7

	Isable
	F
	Three
	59
	4

	Haley
	F
	Three
	51
	7

	Kayleen
	F
	Three
	51
	6

	Alysaa
	F
	Three
	62
	7

	Riley
	F
	Three
	46
	4

	Rachel
	F
	Three
	72
	5

	Alison
	F
	Three
	62
	11

	Erin
	F
	Three
	84
	5

	Kristen
	F
	Three
	59
	8

	Wendy
	F
	Three
	54
	8

	Bryant
	M
	Three
	60
	5

	Trevor
	M
	Three
	58
	6

	Karsten
	M
	Three
	63
	7

	Anthony
	M
	Three
	59
	6

	Greg
	M
	Three
	56
	7

	Josh
	M
	Three
	53
	7

	Todd
	M
	Three
	73
	7

	Michael
	M
	Three
	51
	9

	Byron
	M
	Three
	44
	7


	Name
	Gender
	Grade
	Body Weight
	Pack Weight

	Dan
	M
	Three
	84
	4

	Brandy
	F
	Five
	53
	10

	Wendie
	F
	Five
	66
	5

	Chessa
	F
	Five
	73
	7

	Merinda
	F
	Five
	76
	19

	Mimi
	F
	Five
	76
	14

	Kelly
	F
	Five
	78
	13

	Cameron
	F
	Five
	81
	3

	Darice
	F
	Five
	93
	17

	Heather
	F
	Five
	108
	12

	Larry
	M
	Five
	60
	8

	Tanner
	M
	Five
	64
	15

	Quinn
	M
	Five
	68
	11

	Tyson
	M
	Five
	68
	22

	Darryl
	M
	Five
	72
	6

	Ryan
	M
	Five
	73
	14

	Brad
	M
	Five
	75
	12

	Matt
	M
	Five
	75
	9

	Chris
	M
	Five
	80
	11

	Keith
	M
	Five
	82
	21

	Lenn
	M
	Five
	96
	9

	Nathan
	M
	Five
	113
	7

	Megan
	F
	Five
	96
	8

	Katie
	F
	Seven
	87
	21

	Deborah
	F
	Seven
	94
	5

	Jennifer
	F
	Seven
	78
	14

	Lori
	F
	Seven
	82
	12

	Sherry
	F
	Seven
	72
	9

	Kathy
	F
	Seven
	114
	22

	Pat
	F
	Seven
	98
	19

	Gayle
	F
	Seven
	107
	39

	Myrle
	F
	Seven
	120
	20

	Jeffrey
	M
	Seven
	104
	27

	Alan
	M
	Seven
	79
	19

	Paul
	M
	Seven
	95
	19

	Chad
	M
	Seven
	84
	3

	Ken
	M
	Seven
	98
	16

	Phil
	M
	Seven
	111
	19

	Warren
	M
	Seven
	76
	16

	Tim
	M
	Seven
	90
	9

	Steve
	M
	Seven
	119
	21

	William
	M
	Seven
	70
	21
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