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COURSE	DESCRIPTION:		Statistics	I	
Statistics I is a half-year, 2.5 credit course that is designed to help students analyze statistics for the purpose of making determinations on 

typical values and variation. Students will learn to model data sets in order to draw conclusions and make predictions. 
 

All mathematics courses in the Pascack Valley Regional High School District are designed to address multiple learning styles and needs, and 
accommodations are made for students with disabilities and English language learners. Various technologies are integrated throughout the 
curriculum, including scientific calculators, graphing calculators, specialized software, and various Internet programs and subscriptions. These tools 
enrich the curriculum by giving students’ access to additional mathematical representations, and they also help to differentiate by providing students 
with additional options to engage with mathematical tasks. 

 
The Pascack Valley Regional High School Mathematics Department integrates 21st century life and career skills across its courses, with the 

dual goal of informing students about careers and fields of study that use mathematics, and helping students improve the quantitative, mathematical, 
and statistical reasoning skills they will need to be effective producers and consumers of quantitative information in their everyday lives. 
Mathematics courses address the Career Ready Practices, with a particular emphasis on applying appropriate academic and technical skills (CRP2), 
communicating clearly and effectively and with reason (CRP4), and utilizing critical thinking to make sense of problems and persevere in solving 
them (CRP8). Similarly, the mathematics department seeks to support students by providing them with opportunities to use quantitative, statistical, 
and mathematical reasoning in interdisciplinary contexts, in contexts that are meaningful to students, and in contexts that attend to the contributions 
and perspectives of historically marginalized groups. Specifically, mathematics courses will look to incorporate, when appropriate, contributions and 
experiences of people from the LGBTQ+ community and individuals with disabilities, and references to issues of social and cultural relevance, 
including climate change 
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Statistics	I:		This	half-year,	2.5	credit	course	is	designed	to	help	students	analyze	statistics	for	the	purpose	of	making	determinations	on	typical	values	and	variation.	
Students	will	learn	to	model	data	sets	in	order	to	draw	conclusions	and	make	predictions. 

Content/Topic: Key	learning	
items/concepts: 

Observable	Proficiencies	
and	Skills: 

NJSLS Benchmark	
Performance	and	
Assessments 

Suggested	
Materials 

Unit	I	–	Data	and	
Distributions	
 
Time:	7	weeks	(See	next	
column	for	specific	time	
frames) 
 
Content	Statements: 
Students	will	be	able	to	
display	and	describe	
categorical	and	quantitative	
variables. 
 
Students	will	become	
comfortable	working	with	the	
Normal	model. 
 

Enduring	Understandings: 
When	a	measured	variable	
with	units	answers	questions	
about	the	quantity	being	
measured,	the	variable	is	
quantitative.		 
 
When	a	variable	answers	
questions	about	how	cases	
fall	into	categories,	the	
variable	is	categorical. 

Key	learning	
items/concepts: 
 
What	is	Statistics?	 
(2	days) 
 
Identify	categorical	variables	
and	create	appropriate	
displays	(2	days) 
 
Identify	quantitative	
variables	and	create	
appropriate	displays	(2	days) 
 
Given	sets	of	data	find	
measures	of	center,	shape,	
and	spread	and	be	able	to	
determine	the	impact	
potential	outliers	have	on	
these	measures	(7	days) 
 
Determine	what	happens	to	
measures	of	center	and	
spread	when	data	is	shifted	
and	scaled	(2	days) 
 
Define	z-scores;	Calculate	z-
scores	using	the	formula;	Use	
z-scores	to	compare	data	

Summarize,	represent,	and	
interpret	data	on	a	single	
count	or	measurement	
variable 
1.	Represent	data	with	plots	on	
the	real	number	line	(dot	plots, 
histograms,	and	box	plots). 
2.	Use	statistics	appropriate	to	
the	shape	of	the	data	
distribution	to	compare	center	
(median,	mean)	and	spread	
(interquartile	range,	standard	
deviation)	of	two	or	more	
different	data	sets. 
3.	Interpret	differences	in	
shape,	center,	and	spread	in	the	
context	of	the	data	sets,	
accounting	for	possible	effects	
of	extreme	data	points	
(outliers). 
4.	Use	the	mean	and	standard	
deviation	of	a	data	set	to	fit	it	to	
a	normal	distribution	and	to	
estimate	population	
percentages.	Recognize	that	
there	are	data	sets	for	which	
such	a	procedure	is	not	
appropriate.	Use	calculators,	
spreadsheets,	and	tables	to	
estimate	areas	under	the	
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MP1.	Make	sense	of	
problems	and	
persevere	in	solving	
them	
MP2.	Construct	
viable	arguments	
and	critique	the	
reasoning	of	others	
MP3.	Reason	
abstractly	and	
quantitatively	
MP4.	Model	with	
mathematics	
MP5.	Attend	to	
precision	
MP6.	Use	
appropriate	tools	
strategically	
MP7.	Look	for	and	
make	use	of	
structure	
MP8.	Look	for	and	
express	regularity	in	
repeated	reasoning	 

Students	will	be	
assessed	regularly	
throughout	this	
course,	with	a	focus	
on	both	conceptual	
understanding	and	
procedural	fluency. 

Suggestion(s): 
	
-	Core	Math	Tools	
-	Microsoft	Excel	
-	Fathom	
-	TI-83/84	
Calculator 
-	Textbook	
currently	used	in	
AP	Statistics:	
STATS	Modeling	
The	World	3rd	
Edition 
Bock,	Velleman,	De	
Veaux 
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The	distribution	of	a	
quantitative	variable	can	be	
described	by	identifying	the	
shape	of	the	distribution,	
numerical	center,	numerical	
spread,	and	noting	unusual	
features	such	as	outliers. 
 
If	a	normal	model	is	
appropriate,	z-scores	are	
standardized	scores	that	can	
measure	the	number	of	
standard	deviations	a	data	
point	lies	from	the	mean.		 
 
In	the	normal	model	68%	of	
the	data	lies	within	one	
standard	deviation	of	the	
mean,	95%	of	the	data	lies	
within	two	standard	
deviations	of	the	mean,	and	
99.7%	of	the	data	lies	within	
three	standard	deviations	of	
the	mean. 
 
Technology	and	the	z-score	
table	can	be	used	to	find	
percentages	below,	above,	
and	between	z-scores.		 
 
Technology	and	the	z-score	
table	can	be	used	to	find	the	
z-scores	associate	with	given	
percentiles. 

across	different	distributions;	
Use	z-scores	to	determine	of	
a	data	point	is	“unusual”	(2	
days) 
 
Be	able	to	use	Normal	models	
and	the	68-95-99.7	rule	to	
estimate	the	percentages	that	
fall	within	1,2,	and	3	standard	
deviations	of	the	mean	(3	
days) 
 
Use	the	z-score	table	and	
technology	to	calculate	
percentages	below,	above,	
between	z-scores;	Use	the	z-
score	table	and	technology	to	
find	z-scores	associate	with	
bottom,	top,	middle	
percentiles	(5	days) 
 
Solve	word	problems	using	
knowledge	of	z-scores	and	
percentages	(3	days) 

normal	curve.  
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Statistics	I:		This	half-year,	2.5	credit	course	is	designed	to	help	students	analyze	statistics	for	the	purpose	of	making	determinations	on	typical	values	and	variation.	
Students	will	learn	to	model	data	sets	in	order	to	draw	conclusions	and	make	predictions. 

Content/Topic: Key	learning	
items/concepts: 

Observable	Proficiencies	
and	Skills: 

NJSLS Benchmark	
Performance	and	
Assessments 

Suggested	
Materials 

Unit	2	–	Regression	and	
rates	of	change	
 
Time: 
4	weeks	(See	next	column	
for	specific	time	frames) 
 
Content	Statement: 
Students	will	be	able	to	
explore	the	relationships	
between	two	quantitative	
variables. 
 
Enduring	
Understandings: 
Scatterplots	display	
patterns,	trends,	and	
relationships	between	
two	quantitative	
variables. 
 
Correlation	is	a	measure	
of	the	direction	and	
strength	of	the	linear	
association	between	two	
quantitative	variables. 
 
Correlation	does	not	

Key	learning	items/concepts: 
 
Algebra	2	sketching	line	of	best	
fit	review	 
(1	day) 
 
Define	explanatory	and	
response	variables;	Create	a	
scatter	plot	and	determine	the	
equation	of	the	LSRL	using	
technology;	Identify	the	slope,	y-
intercept,	explanatory	and	
response	variables	in	context	(5	
days) 
 
Define	and	know	the	facts	about	
the	correlation	coefficient	(r)	 
(3	days) 
 
Define	“Residual”	and	use	the	
formula	to	calculate	residuals	
	(2	days) 
 
Given	the	averages,	standard	
deviations,	and	correlation	
coefficient	for	two	quantitative	
variables,	write	the	equation	of	
the	LSRL	 

Summarize,	represent,	and	
interpret	data	on	two	
categorical	and	quantitative	
variables 
5.	Summarize	categorical	data	
for	two	categories	in	two-way	
frequency	tables.	Interpret	
relative	frequencies	in	the	
context	of	the	data	(including	
joint,	marginal,	and	conditional	
relative	frequencies).	Recognize	
possible	associations	and	
trends	in	the	data. 
6.	Represent	data	on	two	
quantitative	variables	on	a	
scatter	plot,	and	describe	how	
the	variables	are	related. 
a.	Fit	a	function	to	the	data;	use	
functions	fitted	to	data	to	solve 
problems	in	the	context	of	the	
data.	Use	given	functions	or	
choose	a	function	suggested	by	
the	context.	Emphasize	linear,	
quadratic,	and	exponential	
models. 
b.	Informally	assess	the	fit	of	a	
function	by	plotting	and	
analyzing	residuals. 
c.	Fit	a	linear	function	for	a	
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MP1.	Make	sense	of	
problems	and	
persevere	in	
solving	them	
MP2.	Construct	
viable	arguments	
and	critique	the	
reasoning	of	others	
MP3.	Reason	
abstractly	and	
quantitatively	
MP4.	Model	with	
mathematics	
MP5.	Attend	to	
precision	
MP6.	Use	
appropriate	tools	
strategically	
MP7.	Look	for	and	
make	use	of	
structure	
MP8.	Look	for	and	
express	regularity	
in	repeated	
reasoning	 

Students	will	be	
assessed	regularly	
throughout	this	course,	
with	a	focus	on	both	
conceptual	
understanding	and	
procedural	fluency. 

Suggestion(s): 
	
-	Core	Math	Tools	
-	Microsoft	Excel	
-	Fathom	
-	TI-83/84	
Calculator 
-	Textbook	
currently	used	in	
AP	Statistics:	STATS	
Modeling	The	World	
3rd	Edition 
Bock,	Velleman,	De	
Veaux 
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mean	causation. 
 
Through	technology,	the	
equation	of	the	least	
squares	regression	line	
(LSRL)	can	be	created	and	
used	to	interpolate	and	
extrapolate.  

(3	days) 
 
Linear	Regression	Review	
Project	 
(3	days) 

scatter	plot	that	suggests	a	
linear	association. 
Interpret	linear	models 
7.	Interpret	the	slope	(rate	of	
change)	and	the	intercept	
(constant	term)	of	a	linear	
model	in	the	context	of	the	
data. 
8.	Compute	(using	technology)	
and	interpret	the	correlation	
coefficient	of	a	linear	fit. 
9.	Distinguish	between	
correlation	and	causation. 
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Statistics	I:		This	half-year,	2.5	credit	course	is	designed	to	help	students	analyze	statistics	for	the	purpose	of	making	determinations	on	typical	values	and	variation.	
Students	will	learn	to	model	data	sets	in	order	to	draw	conclusions	and	make	predictions. 

Content/Topic:  Key	learning	
items/concepts: 

Observable	Proficiencies	and	
Skills: 

NJSLS Benchmark	
Performance	and	
Assessments 

Suggested	
Materials 

Unit	3	–	Sample	Surveys,	
Observational	Studies,	and	
Experimental	Design 
 
Time: 5	weeks	(See	next	column	
for	specific	time	frames) 
 
Content	Statement: 
Students	will	understand	how	to	
design	sample	surveys,	
observational	studies,	and	
experiments. 
 
Enduring	Understandings: 
Conducting	a	census	is	oftentimes	
impractical.		Well-designed	
surveys	that	incorporate	random	
selection	of	members	of	a	
population	are	effective	in	
learning	about	a	population. 
 
Observational	studies	can	be	
retrospective	or	prospective,	and	
allow	a	researcher	to	determine	if	
there	is	an	association	between	
two	variables. 
 
The	four	principles	of	
experimental	design	are	control,	

Key	learning	
items/concepts: 
Introduction	to	what	is	
means	to	be	random	(1	
day) 
 
Identify	survey	methods	
and	explain	biases	
associated	with	each	(4	
days) 
 
Identify	observational	
studies	as	retrospective	or	
prospective,	and	
understand	the	strengths	
and	weaknesses	of	each	
method	(2	days) 
 
Recognize	the	response	
variable,	factors,	levels,	
and	treatments	in	the	
description	of	a	designed	
experiment		(4	days) 
 
Be	able	to	design	and	
explain	a	completely	
randomized	experiment	to	
test	the	effect	of	a	single	
factor,	including	 

Understand	and	evaluate	
random	processes	
underlying	statistical	
experiments 
1.	Understand	statistics	as	a	
process	for	making	inferences	
about	population	parameters	
based	on	a	random	sample	from	
that	population. 
2.	Decide	if	a	specified	model	is	
consistent	with	results	from	a	
given	data-generating	process,	
e.g.,	using	simulation.	For	
example,	a	model	says	a	
spinning	coin	falls	heads	up	
with	probability	0.5.	Would	a	
result	of	5	tails	in	a	row	cause	
you	to	question	the	model? 
Make	inferences	and	justify	
conclusions	from	sample	
surveys,	experiments,	and	
observational	studies 
3.	Recognize	the	purposes	of	
and	differences	among	sample	
surveys,	experiments,	and	
observational	studies;	explain	
how	randomization	relates	to	
each. 
4.	Use	data	from	a	sample	
survey	to	estimate	a	population	
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MP1.	Make	sense	
of	problems	and	
persevere	in	
solving	them	
MP2.	Construct	
viable	arguments	
and	critique	the	
reasoning	of	
others	
MP3.	Reason	
abstractly	and	
quantitatively	
MP4.	Model	with	
mathematics	
MP5.	Attend	to	
precision	
MP6.	Use	
appropriate	tools	
strategically	
MP7.	Look	for	
and	make	use	of	
structure	
MP8.	Look	for	
and	express	
regularity	in	
repeated	
reasoning	 

Students	will	be	
assessed	regularly	
throughout	this	course,	
with	a	focus	on	both	
conceptual	
understanding	and	
procedural	fluency. 

Suggestion(s): 
	
-	Core	Math	Tools	
-	Microsoft	Excel	
-	Fathom	
-	TI-83/84	
Calculator 
-	Textbook	
currently	used	in	
AP	Statistics:	STATS	
Modeling	The	World	
3rd	Edition 
Bock,	Velleman,	De	
Veaux	 
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randomization,	replication,	and	
blocking.		Conducting	a	well-
designed,	double-blinded	placebo	
control	experiment	is	the	only	
way	to	establish	a	cause	and	
effect	relationship	between	two	
variables.  

-randomly	assigning	
treatments	to	the	
experimental	units 
-having	a	control	group	
and/or	the	need	for	a	
placebo	treatment 
-double-blinding	on	
experiments	with	human	
subjects 
(7	days) 
 
Be	able	to	design	an	
experiment	that	
incorporates	blocking	to	
reduce	variation	(if	time	
allows) 

mean	or 
proportion;	develop	a	margin	of	
error	through	the	use	of	
simulation	models	for	random	
sampling. 
5.	Use	data	from	a	randomized	
experiment	to	compare	two	
treatments;	use	simulations	to	
decide	if	differences	between	
parameters	are	significant. 
6.	Evaluate	reports	based	on	
data.  

 


