Stats Medic Important Ideas for CED Unit 1: Exploring One-Variable Data

N

Analyzing Categorical Data (Activity: How Are Your Favorite Classes Related?)
e Identify the individuals and variables in a set of data.

Classify variables as categorical or quantitative.

Make and interpret bar graphs for categorical data.

Identify what makes some graphs of categorical data misleading.

Calculate marginal and joint relative frequencies from a two-way table.

Calculate conditional relative frequencies from a two-way table.

Use bar graphs to compare distributions of categorical data.

Describe the nature of the association between two categorical variables.
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Mosaic Plot (Activity: What Will Be the Mascot?)

e Make and interpret bar graphs and mosaic plots for categorical data.
e Use bar graphs and mosaic plots to compare distributions of categorical data.
e Describe the nature of the association between two categorical variables.
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Displaying Quantitative Data (Activity: How Many Pairs of Shoes Do You Own?)

Make and interpret dotplots, stemplots, and histograms of quantitative data.

Identify the shape of a distribution from a graph.

Describe the overall pattern (shape, center, and variability) of a distribution and identify any major departures
from the pattern (outliers).
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Describing Quantitative Data (Activity: How Many Colleges Are You Applying To?)

Calculate measures of center (mean, median) for a distribution of quantitative data.
Calculate and interpret measures of variability (range, standard deviation) for a distribution of quantitative data.
Explain how outliers and skewness affect measures of center and variability.
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Describing Quantitative Data (Activity: Where Do | Stand?)

Identify outliers using the 1.5xIQR rule.
Make and interpret boxplots of quantitative data.
Use boxplots and numerical summaries to compare distributions of quantitative data.
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Percentiles and Cumulative Relative Frequency Graphs (Activity: Where Do | Stand?)
e Find and interpret the percentile of an individual value within a distribution of data.
e Estimate percentiles and individual values using a cumulative relative frequency graph.
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z-scores and Transforming Data (Activity: How Did | Do?)
e Find and interpret the standardized score (z-score) of an individual value in a distribution of data.
e Describe the effect of adding, subtracting, multiplying by, or dividing by a constant on the shape, center, and
variability of a distribution of data.
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Density Curves, 68-95-99.7 Rule (Activity: Exploring Density Curves)
e Use a density curve to model distributions of quantitative data.
e Identify the relative locations of the mean and median of a distribution from a density curve.
e Use the 68-95-99.7 Rule to estimate the proportion of values in a specified interval.

rtant Ideas: _ Tﬂ. i —
(ZF21] Density cormves /™ Empirical Rule

*Total area = | . mgm“MMn
UNIFGRM | Gygued rigit
i QTR %
2 Ao | ) » mean > vedian
. Sewtd loft
1 K of ___,_‘v—/j_ .

means meien

== STATS MEDIC




Normal Distribution Calculations (Activity: Will Marty Make it Back to the Future?)

Find the proportion of values in a specified interval in a Normal distribution using Table A or technology.
Find the value that corresponds to a given percentile in a Normal distribution using Table A or technology.
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Assessing Normality (Activity: Do We Have Normal Test Scores?)

Determine whether a distribution of data is approximately Normal from graphical and numerical evidence.

Important Ideas:
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Stats Medic Important Ideas for CED Unit 2: Exploring Two-Variable Data

Scatterplots (Activity: How Many Rubber Bands Does Barbie Need?)
¢ Distinguish between explanatory and response variables for quantitative data.
e Make a scatterplot to display the relationship between two quantitative variables.
e Describe the direction, form, and strength of a relationship displayed in a scatterplot and identify unusual
features.
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Correlation (Activity: How Safe is Barbie?)
e Interpret the correlation.
e Understand the basic properties of correlation, including how the correlation is influenced by unusual points.
e Distinguish correlation from causation.

hortant Id T#2 rties of
D E192] Properties of o

Unusual valve in pottern

Direction: (+/-) > Strengthens  (clasec o | or” ) Correlation g\oes Not
Form: NWN{S linear! Unusual value not in pottern equa\l COUSG'hon\
Strength® —* weakers r (claser o 0)

-l -8 0 0S +\ *r does not have units

' l k . i ‘ ’
o wenl ‘[ " dw-sarg Unlf_s §or Y.y dees
} P‘B Iﬁ v

ue -ly" word

== STATS MEDIC




Regression Line, Predictions & Residuals (Activity: How Good are the Predictions for Barbie?)
e Make predictions using regression lines, keeping in mind the dangers of extrapolation.
e Calculate and interpret a residual.

¢ Interpret the slope and y intercept of a least-squares regression line.

Important Ideas
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Least Squares Regression & Residual Plots (Activity: How Many iPhones Will be Sold?)
e Determine the equation of a least-squares regression line using technology or computer output.
e Construct and interpret residual plots to assess whether a regression model is appropriate.

Important Ideas:
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Standard Deviation of Residuals & r-squared (Activity: Can You Guess My 1Q?)

e Interpret the standard deviation of the residuals and r-sq and use these values to assess how well a least-squares

regression line models the relationship between two variables.
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Outliers for Scatterplots (Activity: How do Outliers Affect the LSRL?)

e Describe how the least-squares regression line, standard deviation of the residuals, and r2 are influenced by

outliers.
e Find the slope and y-intercept of the LSRL from the means and standard deviations of x and y and their
correlation.
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Transforming Non-linear Data (Activity: How Many iPhones Will be Sold?)
e Use transformations involving powers, roots, or logarithms to create a linear model that describes the
relationship between two quantitative variables and use the model to make predictions.
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Choosing the Best Regression (Activity: How Close to the Finish Line Can You Get?)
e Determine which of several models does a better job of describing the relationship between two quantitative
variables.

"Zféﬁﬁfig the loest regression model.
(O Check the scatrerplot for a linear pattern.
(@ Check the residual plot for no leftover pottern.
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Stats Medic Important Ideas for CED Unit 3: Collecting Data

Sampling Methods (Activity: Does Beyonce Write Her Own Lyrics?)

e Identify the population and sample in a statistical study.

e Identify voluntary response sampling and convenience sampling and explain how these sampling methods can

lead to bias.

e Describe how to select a simple random sample using slips of paper, technology, or a table of random digits.
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More Sampling Methods Day 1 (Activity: How Much Do Fans Love Justin Timberlake?)

Describe how to select a sample using stratified random sampling, cluster sampling, and systematic random
sampling, and explain whether a particular sampling method is appropriate in a given situation.
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More Sampling Methods Day 2 (Activity: How Much Do Fans L

Describe how to select a sample using stratified random sampling,

ove Justin Timberlake? Day 2)
cluster sampling, and systematic random

sampling, and explain whether a particular sampling method is appropriate in a given situation.

PopOLATION
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Problems with Sample Surveys (Activity: What is Wrong with T

e Explain how undercoverage, nonresponse, question wording, and

hese Surveys?)
other aspects of a sample survey can lead to

bias.
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Observational Studies vs. Experiments (Activity: Does SAT Prep Produce Higher Scores?)

e Explain the concept of confounding and how it limits the ability to make cause-and-effect conclusions.
e Distinguish between an observational study and an experiment, and identify the explanatory and response
variables in each type of study.

e Identify the experimental units and treatments in an experiment.

Important Ideas:
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Designing Experiments (Activity: Would You Fall For That?)

e Describe the placebo effect and the purpose of blinding in an experiment.

e Describe how to randomly assign treatments in an experiment using slips of paper, technology, or a table of
random digits.

e Explain the purpose of comparison, random assignment, control, and replication in an experiment.
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Randomized Block Design (Activity: Does the Type of SAT Prep Matter?)
e Describe a completely randomized design for an experiment.
e Describe a randomized block design and a matched pairs design for an experiment and explain the purpose of
blocking in an experiment.
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Inference for Sampling & Experiments (Activity: What's in a Name?)
e Explain the concept of sampling variability when making an inference about a population and how sample size
affects sampling variability.
e Explain the meaning of statistically significant in the context of an experiment and use simulation to determine if
the results of an experiment are statistically significant.
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Score of Inference (Activity: Does SAT Prep Improve Scores? Part 2)
e Understand why a result can be extended to the population from which the sample was randomly selected.

e Given a description of a study with or without random assignment, determine whether there is evidence for a
causal relationship.
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Stats Medic Important Ideas for CED Unit 4: Probability, Random Variables and
Probability Distributions

N

Randomness & Probability (Activity: How Good is Mrs. Gallas at Free Throws?)
e Interpret probability as a long-run relative frequency.
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Simulation (Activity: Are Soda Contests True?)
e Use simulation to model a random process in order to estimate a probability.

Important ideas:
Simulation: imitoion of chance kehavior : -
kosed on a mode| that accum+ely ® Descrqoz how you \?h'll simulote
refects the situahion. one trial (ore repet ition) '
Exanyles: dice, flip con , opplet, @ Rerform many triols (regetitury
r‘mnd]om nuwoe}genemiof (@ Use the results 1o answer the

guestion

Simolation process

Probability Rules (Activity: The Last Banana)
e Give a probability model for a random process with equally likely outcomes and use it to find the probability of
an event.
e Use basic probability rules, including the complement rule and the addition rule for mutually exclusive events.
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General Addition Rule (Activity: Can You Taco Tongue and Evil Eyebrow?)

e Use a two-way table or a Venn Diagram to model a random process and calculate probabilities involving two

events.
e Apply the general addition rule to calculate probabilities.
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Independent & Dependent Events (Activity: Can You Taco Tongue and Evil Eyebrow? Day 2)

e Use a two-way table or Venn diagram to model a random process and calculate probabilities involving two

events.
e Calculate and interpret conditional probabilities.

e Determine whether two events are independent.
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Conditional Probability & Tree Diagrams (Activity: Can You Geta Pair of Aces or a Pair of Kings?)
e Use the general multiplication rule to calculate probabilities.
e Use a tree diagram to model a chance process involving a sequence of outcomes and to calculate probabilities.
e When appropriate, use the multiplication rule for independent events to calculate probabilities.

Important Ideas: T Diograms
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Discrete Random Variables (Activity: How Many Children Are in Your Family?)
e Use the probability distribution of a discrete random variable to calculate the probability of an event.
e Make a histogram to display the probability distribution of a discrete random variable and describe its shape.
e Calculate and interpret the mean (expected value) of a discrete random variable.
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Continuous Random Variables (Activity: How Much Do You Get Paid?)
e Calculate and interpret the standard deviation of a discrete random variable.
e Use the probability distribution of a continuous random variable (uniform or Normal) to calculate the probability
of an event.
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Transforming Random Variables (Activity: Time for a Raise)

Describe the effect of adding or subtracting a constant or multiplying or dividing by a constant on the probability

distribution of a random variable.

Important ideas:

Adolina,/sub’rmdring a_conStant ¢

Shape: Stoys the same
Center: add (subtract

Norriobility: stays the same

Muttiplying/ d‘lV'ldihg by constantc

Shope: stays the same
Center: mottiply/clivide by ¢
voriabi|ity: mulﬁply/d}\lw\e byc

Combining Random Variables (Activity: What Will You Make Next Year?)

Calculate the mean and standard deviation of the sum or difference of random variables
Find probabilities involving the sum or difference of independent Normal random variables.

Important ideas:
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Binomial Distributions (Activity: Is it Smart to Foul at the End of the Game?)

Determine whether the conditions for a binomial setting are met.
Calculate and interpret probabilities involving binomial distributions

mber of trials: is fixed (n= )

Important ideas:
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Binomial Distributions (Activity: Pop Quiz!)

Determine whether the conditions for a binomial setting are met.
Calculate the mean and standard deviation of a binomial random variable. Interpret these values.

Binomial Distributions (Activity: Where Are All the Green Skittles?)

Check the 10% condition to be able to assume independence of observations.
Check the Large Counts condition to us the Normal approximation to the binomial distribution.
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Geometric Distributions (Activity: How Many Bottle Flips to go Viral?)
e Calculate and interpret probabilities involving geometric random variables.
e Calculate the mean and standard deviation of a geometric distribution. Interpret these values.

Important ideas:

‘ m‘& WmMa’ /‘”F of fallwits
Wa S&HW\S' o

P 09 e

R (Fax'\\w\-l Q (Sweeess)

P o)
1 Triad wih| SWCLSS
q» o\ ‘;m\oabi\'ﬂ\j

DLS(X l\’))Y\q Creonnetyic DRMOUHIN

S L Riowk Qe
m‘/’{?= VP O

\Iavm\gim\]: Ox= —%
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Stats Medic Important Ideas for CED Unit 5: Sampling Distributions

Sampling Distributions (Activity: What was the Average for the Chapter 6 Test?)

e Distinguish between a parameter and a statistic.

Create a sampling distribution using all possible samples from a small population
Determine if a statistic is an unbiased estimator of a population parameter

Important ideas: LTHL ppl V\A T¥%%
CV“— \ § Y S A S—\’Of\']ShC S on
Q@m v (\&UJ\YJ\NQ n ol poss\bcsamv &) M\o\w esh
96 AT ok B N § e 107
SN0 W \Y)\'\O g &1 ok &\‘5‘\' S
Ok ShnQ\e & gm ° w&?“"\ oi N% ?Q,mf‘\.@“tl_
(LM ?m 1% Py ] oa ®» K \ S
o " o | 7] 3 [swwen s
s x| P s

Sorng: O \W\ab)]ﬂb

Sampling Distributions (Activity: What was the Average for the Chapter 6 Test?)

e Use the sampling distribution of a statistic to evaluate a claim about a parameter

Important ideas: Claim is . : .

Evaluating a Claim il . A oF dofs
(DASSU"V-‘H’EC(MMLSW' "“’00000;0

@(rate simolated sampling distribohon. | Omenedesolt |
®Find 7. chance of getting observed resolt.  IF <57 convincing ev dence agains] claim.

If =57 —» not convincing evidence againgt claim.

Sample Proportions (Activity: What is the Proportion of Orange Reese’s?)

Calculate the mean and standard deviation of the sampling distribution of a sample proportion and interpret the
standard deviation.

Determine if the sampling distribution of a sample proportion is approximately Normal
. .

If appropriate, use a Normal distribution to calculate probabilities involving a sample proportion

Important ideas:

. Ly Appor Nomdl| 1363
LTl nean 48D ¢ Cﬂwﬂﬁ \& e S&Mp\lw
Mz p VAR "@(’\"%’pm
66 ;@‘ Y\’Q?/[O 2= L;—Qe

n(-p)210 (-
W g 0L Condin sk "
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Difference Between Two Sample Proportions (Activity: Do Skittles or M&Ms Have More Orange?)
e Calculate the mean and standard deviation of the sampling distribution of a difference between sample

proportions.

e If appropriate, use a Normal distribution to calculate probabilities involving a difference between two

proportions.

portant ideas:
ﬁ Samph sttnbohon of B,
SHAPE: prmma\'el Normal if

n,p,20 ﬂzPRIO
N(HD210 N (1-p)210
CEN’H Mh P. Pz

cUa = Pl(l- l) (-
Vm«eu_rr‘(‘o;‘-& J___?‘_L,,g_(w_r’_o

(B-F.) - (p-p)

LT22] Normol Calculothions
; N( P61 P, (53
|
ﬁ‘ﬁz Ps")?z
z::

\,P.(l'PD p(1-02)
n *t n,

Sample Means (Activity: How Tall to be in the NBA? Part 1)

e Calculate the mean and standard deviation of the sampling distribution of a sample mean and interpret the

standard deviation.

e If appropriate, use a Normal distribution to calculate probabilities involving sample means.

Important |deas

Ui+ \ &M\ Wﬁ
Cenier - Mi -

o o
\loma\o\\\’rv‘): O:;=“§——\‘ |

Qs wion

LT#1

. Y 00pw\Ran 1€
A ‘“cmgzﬁ%'i \m@ Jmipieion

chx\%a\%bwf\o

Saveng. Aify 68 % _ M
N E) 2
A 7 /\]ﬁ

aPpiox..

-

Central Limit Theorem (Activity: How Tall to be in the NBA? Part 2)
e Explain how the shape of the sampling distribution of a sample mean is affected by the shape of the population

distribution and the sample size.

e If appropriate, use a Normal distribution to calculate probabilities involving sample means.

| mportant id . , .
g:nil“r:f sLmu!- Theorem ( CLT) IET#ZI Norma| Distribubion Calcolations
The sampling distribotion of % i Sagling Distribution o X T -M
approxi motely Normal when the f WGy ==
sample size 1< lage (n230). | NCH, G) Yo

| = Toble A
M
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Difference Between Two Sample Means (Activity: ACT Scores — Which School is Better?)
Calculate the mean and standard deviation of the sampling distribution of a difference between sample means.
If appropriate, use a Normal distribution to calculate probabilities involving a difference between two means.

Important ideas:

LT | S fing Dismriowhon 66% X%,

Shase: Chredl A sounagh &w\mw
98@ Popuiahan M\”W’\;{‘)T‘W
OR @ n>20, Cu\)f‘(?p\ U Thaomn

Cener = M5.x,

\[(_N(“O»b‘\\\)(\l\"’ 0z~

3/‘/{( "/M'lr

T T
| O+ O
\\‘ N N2

vz Novmad Calew\ahon

C‘\Z \"'—X'l) - CM (—MZ)
z z T
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Stats Medic Important Ideas for CED Unit é: Inference for Categorical Data:

Proportions

What is a Confidence Interval? (Activity: Guess the Mystery Proportion)

Interpret a confidence interval in context.

Identify an appropriate point estimator and calculate the value of a point estimate.

Determine the point estimate and margin of error from a confidence interval.
Use a confidence interval to make a decision about the value of a parameter.

Important ideas:

LT#\ Yot Gehinarc -
gahishic Yt

3%\‘&13 Oc easoNe o

LTH#242
for Worva\ (A,B)

wy o AT
et = 22

\ L |
@r\i\\ak oM JVVL‘M’*M "\ oxe - Condident NG IWLS
Pr.Est — Yoy ynak torval fom A
— P y & Copruwrcs Yt )
X =M AL, QAWM QL

LT#4 DeciSlans:
Confidevice wionuyg

NG _ H-A |
o™ 75| Conrain 0. plasY

What is a Confidence Level? (Activity: What Does “95% Confidence” Mean?)

e Interpret a confidence level in context.
[ ]
[ ]

a confidence interval.

Describe how the sample size and confidence level affect the margin of error.
Explain how practical issues like nonresponse, undercoverage, and response bias can affect the interpretation of

Important ideas:

Tnterpret confidence level

Tf we toke many , many samples and
calcolote a confidence intevval for
each , about 7, of them will
copture the true _ /M (context)
porameter

Margin of erm | [ET=2]
Margin of error does
confidence ? M account for sampling
level varioloi|ity.
(wider interval)
Dces NoT AccounT Foe.:
° nonresponse
nt Mel
, - undercoverage
(narrower interval) « responce, bins

== STATS MEDIC




Estimating a Population Proportion (Activity: Which Way Will the Hershey’s Kiss Land?)

State and check the Random, 10%, and Large Counts conditions for constructing a confidence interval for a

population proportion.

e Determine the critical value for calculating a C% confidence interval for a population proportion using a table or

technology.
e pehn IT# 2 (rco\ \a\wes | Froamlas B CT fr g
YlaV\AON\ a0/ Z* = WM Qo Cehimate % af
\0].c W& ™ oor) 242 9.57b P PLIP.
Novmal W‘ﬂ‘(ﬂfmh To find owuq 6, U N
P 0 NN (4 \"/.5 NP
n ((-0)710 N Novm ( | - c'/.\} J
T2

Estimating a Population Proportion (Activity: What Proportion of the Earth is Covered by Water?)

e Construct and interpret a confidence interval for a population proportion.
Determine the sample size required to obtain a C% confidence interval for a population proportion with a

specified margin of error.

Important ideas: LTwa| Choo<i S
Iﬁ";t_l Four Step Process Choosing a Samole Size
State:  Parameter and corfidence level ME= Bl1-B)  Sve for N
PLaN:  Namethe &n;lcedum o
Check conditions A - A
: ” oWhen P is unkrown , ue P=0S
bo: Generol ord specific formulas for conservotive colcolation.

Plug numbers 1, calevlate inferval
Concrue:  Interpret intervol in Confext * If n has a decimol alwoys round
“\We are a5y confident. ..." Up-
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proportions.

N

Confidence Intervals for a Difference in Proportions (Activity: Which Grade is More Likely to Go to
Prom?)

Determine whether the conditions are met for constructing a confidence interval about a difference between two

Construct and interpret a confidence interval for a difference between two proportions.

Important ideas:

PN
(» 0. tmdrhoan

l\.

Confiunde Wonak fo- o -p2

(S0 St P,-0, > e Wferenu w poporians
“F0 Smmp\c Z ol v p -p,.
NALPUNLNT Randann GunpiCs

)PC%%%(P )52
[\ "We piee %50

(.J

( (3., 91(1%)
f\

Comw
(+,+)
(-9 qwmhm 15

Evidunee?

s} m&ﬁm )

y ) S \\\0 CW\\JW\U

e e 0k o~
Wer ence - \ndenwd
i O -

What is a Significance Test? (Activity: Is This Gender Discrimination?)

State appropriate hypotheses for a significance test about a population parameter.
Interpret a P-value in context.

Make an appropriate conclusion for a significance test.

Important ideas: In\'erpre'l‘ P-value Conclusion
Hypotheses Becouse P-volve </ o
NuL Assummg Ho is true (_.) We do/do not hove

H: P = m\l\ there is a E'____.prdoobdr\y Cmvincirg evidence for
MV oF getting the observed result| , (contenct).
ALTEFNNNE or more extreme, purely by Dvolut < o > eject Ho
Ha: 5 3 :’l;l\!)e chance. p-valve > =2 Fail to
* l'QFCf’ Ho
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Tests About a Proportion (Activity: Are You Sure Mrs. Gallas Isn't a Good Free Throw Shooter?)
e State and check the Random, 10%, and Large Counts conditions for performing a significance test about a
population proportion.
e Calculate the standardized test statistic and P-value for a test about a population proportion.

oo | [THL STNALE] 16 STAsh (w0
LT\ Conde 4 PwolL M, = A p(1-9
Lounasm P PN
0, N(}/L 0,
. nl \ N p) P AN
! 0 CAMnss z= £ — P-vawd
(2) N ol Loyt | =t
np > 2 Shatisti o\ 69
n(\-9)2\0 \ Pl £ 57 = 4 hawe \/\V\dnﬂ
Viden (e W W~
Tests About a Proportion (Activity: Can You Taste the Rainbow?)
e Perform a significance test about a population proportion (4-step)
Important ideas: Y-step process test statistic = stahistic -par?ae.-\er
Srate: parameter, stk istic hypotveses, o _pop oS
G 2=
Puan: name procedvre, check Conditions PO-P)
Do: Generul « specific formas, Picm,work,amr " . .
Conewe: Interpret P-valie, conclusion ’F“I ‘! :wo !!'st‘:“:fffﬂ"#*)

Tests about a Difference in Proportions Intro (Activity: Is Yawning Contagious?)
e State appropriate hypotheses for a significance test about a difference between two proportions.
e Determine whether the conditions are met for performing a test about a difference between two proportions.

Important ideas: Ca-d.hons
LT=1] Hypotheses (D) Rardom: random samples (generalize to populatrons)
Ho: =220 (P=P2) or rardom assignmerst(shoaw causation)

Ha: p,-P2 <0 (P1<R:) @ (ot condiion: only check when sampling witboolt
- S-p >0 (0 >p) replacement.  n,< kN, ne ¥oN,

Ha:p-P2¥0 (P¥p) @ long (ooris: +X
Prin 7T Y n,fe 210,0,(1-F)210 = —x;,‘-;-,;;’-
* wlm P-P. with direction ﬂ:P: 3'0,"1(“?2)3 10 R_ 'D-Cm‘hbiMd
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Significance Tests for a Difference in Proportions (Activity: Which Grade is More Likely to go to

Prom?)

Calculate the standardized test statistic and P-value for a test about a difference between two proportions
Perform a significance test about a difference between two proportions (4-step)

Important ideas:

- Pi-P:— tree difference

in proporhions - ‘, P:(:; f:) - Pc(“..‘Pc)
HO: FFP;: - . ' 2
Ha: PP 2 * = f%:—:— ¥ use for Lorge Conlg
+ (]

[P Two-sample Z-testfor pi-p.  |(oncuuoe| Tnte-pret P-valve
| Check conditions.

(ﬁ‘P;) - (pi-p2)

Decision + Conclus on

Type 1 and Type 2 Error (Activity: Should Rockford Switch to Bottled Water?)

Interpret a Type | and a Type |l error in context. Give a consequence of each error in a given setting

Important ideas:

Ho trve

TRUTH

. TType T Error] Ho re, Reject Ho  P(Type T)=ct
aTrvé

Rejed' Ho —ryRI °’

v

“The null hypothesi (context) is trve, ot we
find convincing evidence for Ha Ccontext)”

Fail to .

CoNCLUSION

reject Ho —

TYPQE Typeﬁ_ErTOf[Ha{—nE,le o neJeC+ Ho

“The alternative mpo\'hesw(wd'exf) is troe, out

—

we dont fird convincing evidence, for Ha (context)”

Power (Activity: Will Mrs. Gallas Prove Herself?)

Interpret the power of a significance test and describe what factors affect the power of a test

Important ideas:
“Trw

B
g wﬁ;%

Ha e

o

« -\
§(‘55£ U

P(Tunee V)=
J_&j‘%p;m\ww .

@ P(Zyeck ¥, | o' e

“1£ WS rwn (_M’ o~ speciic Nolue W

ka)d* ‘\’MXC S O~ Powlr mbmbllf?

w\m ConVW U %\ouna 10
mjw Aull (| Yxt) .
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Stats Medic Important Ideas for CED Unit 7: Inference for Means

Estimating a Population Mean (Activity: How Much Does an Oreo Weigh?)

e Determine the critical value for calculating a C% confidence interval for a population mean using a table or
technology.

e State and check the Random, 10%, and Normal/Large Sample conditions for constructing a confidence interval

for a population mean.

Important ideas: . ’
Critical volves :ﬂd \hmfd \ N
or ra
£ e or estmaling neoes | DOm0 Caran sonpie or (oo

degrees of freedom (df)=n-| Dlor.: n< YN

le:
e B = use df « Corfidene | (P Normal/Lacge Samp
foske & leve( to find 1* * Ppulation distribution is opproximately Nomal
alwoys rourd dFJ‘”’”) e n =30, Centrul limit theoremn
(if it is nof on"Table B » sample data Shows no strong Skew or ovHiecs

Estimating a Population Mean (Activity: How Many States Can You Name?)
e Construct and interpret a confidence interval for a population mean.

N
S

{ortant ideas: (,Jf a V\‘\/ n:+ - FU(YWN\QS WOVK ANSWY

. 63+ 2 g oF enac
“\'ij or 4 u)\/b\ ){Y;O‘g'@ ae=n-1

10ne ol &\ o\ P
plor e b ¥ (g, T
@gmnp\c S Y\G Srand)

STV OV O TS,

— 1

Confidence Interval for a Difference of Mean (Activity: Which Cookie Has the Most Chocolate
Chips?)

e Determine whether the conditions are met for constructing a confidence interval for a difference between two

means.

e Construct and interpret a confidence interval for a difference between two means.

Important ideas: @T‘#&, Y-step process
Condihons STt Parometer + Confidency level
d,\acYa‘FOr .
Rardom: o HPLAN . Two SaN\PIC +t interval for H]"M’b
\ov.: e;p\;\a\'tm Do: Gergm) formula_specific formula, nombe s, 0swe~
Norwial/Lacge (oonts: CoxLwdg: We ace % Confident ...."
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Confidence Intervals for a Mean Difference (Activity: Is Climate Change Real?)

e Analyze the distribution of differences in a paired data set using graphs and summary statistics.

e Construct and interpret a confidence interval for a mean difference.

Important ideas: interwl \red data
[C#1] Distritution of dfferences Cofidence. inferual for paired
o differerce Nome: one somple t interval for Maige
r‘;’cmw. aference, ¥ positive diféerence Specific formvla: T x 4® Sest
— Fage ™ o
S"'G"hShCS'. Kdiﬁ, Sdiff

Significance Test for a Mean (Activity: Are You Getting Enough Sleep?)
e State and check the Random, 10%, and Normal/Large Sample conditions for performing a significance test
about a population mean.

e Calculate the standardized test statistic and P-value for a test about a population mean.

e Perform a significance test about a population mean.

Important ideas: , #70 Togy <A d _Jol
T (ad s Umi\?hs’;ia\i Vot
W 3 ~\Jse dnble B
wormal: ORg.© GRPO° ) AR e (e ugpert oF)
w2 o B Sounap\L /5
15D S0ng_ UMW o
OMT\RYS - J

Significance Test for a Mean (Activity: What is Normal Body Temperature?)
e Perform a significance test about a population mean.  (4-step)

e Understand the connection between confidence intervals and significance tests.

Imi ortant ideas: (LT 3] Confidence Tnterval « Two-sided fests
-step L. TF Ho value Ho volue plauside
SIATE: Parnmetrer, hypotheses, statistic , of in interval —

PLan: Name procedure , check conditions Fail h@éﬁ flo

N P ‘ TIon .

o, o | If Hovalue _, Ho value not plausible

O Rardom @lOf.cwduhon @W"“/L"’B‘W dt inomftn/al Reject Ho

00: General specific, work fest satistic Polue A Cr. corfidence interval will mokethe
Coneuug! Interpret P-vale

. ‘ same decision as a two-sided sgnificarg
Cecision, conclusion aloodt Halconfedt) | tost withh o= | = (1. level -

-~
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Significance Test for a Difference of Means (Activity: Is One Form of the AP Exam Harder?)
e State appropriate hypotheses for a significance test about a difference between two means.
e Determine whether the conditions are met for performing a test about a difference between means.

Important ideas:
LT=1] Hypotheses
Ho:Aerzo (M,‘A,)
Ha: H- M, <O (M<Hy)

Ha: M-M2 >0 (M'>M2)
Ha: MM, #0 (M#p,)

* Define M-M, with direction

Conditions

() Random: random Samples (genervlize to ppulations)
or rardom assignmert-(show cousation)

@ lot condition: only check when sampling withoot

rep\acemen’r.

@ Normal/Large Samge. *bath

ne boN, ML KoN,

lahons % Nermal
. n.?.ggznd n,230 CLT
» sample dala shous N Strong sk

or ootiiers (&)

Significance Test for a Difference of Means (Activity: Does Labeling Menus Reduce Calories?)
e Perform a significance test about a difference between two means. (4-step)

Im %rtqn&ideas:
‘g:a\%t\ M | My

[Pl Two sanop € 45y v MMz

ee,r\dﬂ,n\r YARAMN Sp [6S
CD};\@%L (ONANN ASS] V\\IVWN—P
@107/ ¢ soumplt

® Noviald - %@k fv oivin s ples

> 4w diffrence
N AN ¥ Order

O t - Cai) ATy

:m ST, S”

Aovu L X Belect Y
@_@p e r\m\jztmwc

\ N,
Qe ! Wnvinung evidmgy

Significance Test for a Mean of Differences (Activity: Climate Change Part 2)

e Perform a significance test about a mean difference.

e Determine when it is appropriate to use paired t procedures versus two-sample t procedures.

Important ideas:
one sample t test for Md;ﬂ:
= one sanmple & +est for M
£ = Xaiet - Masge
Saite /S
* ke T-test on colcolator |

[T22] Paiced £ -one somple (data are paired)

Two sample & -+wo indeperdent samplec (or grop:

~mean of differences ( Mgiss)
- Subtract, then overoge

<

- difference of means (M,-M,)
- overoge , then subtract
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Stats Medic Important Ideas for CED Unit 8: Inference for Categorical Data: Chi-

Square

Chi-Square Goodness of Fit (Activity: Does Harvard Discriminate Against Asian Applicants? Part 1)

for goodness of fit.

fit.

State appropriate hypotheses and compute the expected counts and chi-square test statistic for a chi-square test
State and check the Random, 10%, and Large Counts conditions for performing a chi-square test for goodness of

Calculate the degrees of freedom and P-value for a chi-square test for goodness of fit.

Important ideas:

\LT”’\ HWO‘HneS&S .

Ho: The claimed distribuhon
(context) is true. .

Ha " The claimed distnbution
(context) is not tre.

Expected Cont = NP

[tT23] Test stakistic
-3
kloryr‘l‘ nmcmvlrtu’ evidence for Ha

[Cr213] df + P-vale

af=k- |

. P-vole— Table C
tadf calegarias

Chi-Square Goodness of Fit (Activity: Does Harvard Discriminate Against Asian Applicants? Part 2)
e Perform a chi-square test for goodness of fit.

Conduct a follow-up analysis when the results of a chi-square test are statistically significant.

I portant ideas:

Cmd\’rms
®\2wdom
@ or.

Cants =S,

& Lovge Conts: Al expected )

22 Cdictniorion  [T73] Follaw wprolysic

gt steaed T yoor fest 1s stafichadlly
NGRS it |
largesf conponerst of X
ord explain
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Chi-Square Test of Homogeneity (Activity: Does Gummy Bear Brand Matter?)
e State appropriate hypotheses and compute the expected counts and chi-square test statistic for a chi-square test

based on data in a two-way table.

e State and check the Random, 10%, and Large Counts conditions for a chi-square test based on data in a two-way

table.

e Calculate the degrees of freedom and P-value for a chi-square test based on data in a two-way table.
e Perform a chi-square test for homogeneity.

Important ideas: \ T8 2 Condiiws LT#Y 'X,I{'b/%oma?m&ﬁb
uf\riuf\qpm d‘?«fstxmu @\UTW A*GOF > LSW“O\C\
s o O “ 1o 4 \aviawl ¢
Y.yovipole 3iSviourim for ,LW)( Y b Hmsgieivy > 25ampd
£ .
et e | Gl e S
® oot Dbl s\wlmm i |LT¥D L U4 Sicp: Safe, Pan, Do
@AV L 4 popachan 2 "6 = (eous-D(Cok-) CoACAS
EXQLCke Connis - X *caf (lwer, upptr, &
2ONTONON) (ol TOA
Uip. G (bfﬂc ol

Chi-Square Test for Independence (Activity: Are Taco Tongue and Evil Eyebrow Independent?)

e Perform a chi-square test for independence.

e Choose the appropriate chi-square test in a given setting.

mportant ideas:

T" L7+1) 1% fect for indeperdence
Ho: There 18 not an association between

e o o ——
Hy: There is an association between

* /_/4
e ——

E=2) 12506
1 sample, 1 varioole
Y 4est for homogeneity
7+ somples, I vanab(e,

L test for independence
1 somple , & variobles
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Stats Medic Important Ideas for CED Unit 9: Inference for Quantitative Data: Slopes

Sampling Distribution of Slopes (Activity: Does Seat Location Matter? Part 1)

Identify statistics and parameters for linear regression.
Use the sampling distribution of slopes to evaluate a claim.

Important ideas: ([:ED
Statitic Joranetel ¢ rolng Distrioon o b
y-intereept a A |
S\OP?- b B ‘
Do resdls | G G r;
SO slope Sy Oo

Confidence Intervals for Slope (Activity: Does Seat Location Matter? Part 2)
Construct and interpret a confidence interval for the slope of the population (true) regression line. (4-step)

mportant ideas: - Do:
~& D

1 (L for slope (t-step) one sompe 1 intervol forslop  poyar T M off
‘ Lmear'- EsmmaTe ~ ERROR-
R-» fnes! of the population nt: | See bx{™SEw

K (CD!\“'CX\') Wm{-‘ Pft\hox dF— -2 ..} T’_‘Froﬂ\ ,

omo\ Y((,o«texﬂ. Eq wl SD" paae ou+pu1~

—7 corfidence level Random' Corcrums

Significance Tests for Slope (Activity: How Does GPA Relate to ACT Score?)

Perform a significance test about the slope of the population (true) regression line. (4-step)

Important ideas:

STATE:

B+ trve slope of population
LSRL for > ord Y-

Ho: B0 No lineor relahonship T | e

[Pan)

one sample + est for slepe

Ha: BLO  Negative N | previoss :
B20 Pusitve o=__. E | lesson . Irr\'erpfd’ P-va ve
B* O Somethirg ¢ Decision + conclusion

STANDRDIZED _ SMISTIC ~PRRAMETER

TesT smusnic )
=B gp=p-2
SEp
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