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To meet this standard, the student will:

Benchmark APS.1.1:   Interpret and create graphical representations of distributions of univariate data 
(dotplots, stemplots, histograms) focusing on center and spread, clusters and gaps, outliers and other 
unusual features, and shape.

Indicators:


APS.1.1.1   Identify and explain the distribution of univariate data using center and spread, clusters and 


     gaps, outliers and other unusual features, and shapes


APS1.1.2    Interpret the outcomes of displayed data


APS.1.1.3   Display data in an appropriate graphical representation (dotplots, histograms, stem-and-leaf 


     plots, line plot, etc.)


APS.1.1.4   Use TI-83 graphing calculator (or an equivalent graphing calculator) in order to display data


APS.1.1.5   Use a computer program in order to display data


APS.1.1.6   Generate conjectures about relationships among data 

Benchmark APS.1.2:   Summarize distributions of univariate data

Indicators:


APS.1.2.1   Measure center (median, mean) in order to summarize distributions of univariate data


APS.1.2.2   Measure spread (range, interquartile range, and standard deviation) in order to summarize 


     distributions of univariate data


APS.1.2.3   Use and create boxplots in order to summarize distributions of univariate data 

APS.1.2.4   Measure position (quartiles, percentiles, and standardized scores/z-scores) in order to 



     summarize distributions of univariate data


APS.1.2.5   Explain the effect of changing units on summary measures


APS.1.2.6   Use and create Normal models in order to find the percentage of observations

Benchmark APS.1.3:   Compare distributions of univariate data (dotplots, back-to-back stem-and-leaf plots, 
parallel boxplots)

Indicators:


APS.1.3.1   Analyze center and spread (within group and between group variation) in order to compare 


     distributions of univariate data


APS.1.3.2   Identify clusters and gaps in order to compare distributions of univariate data


APS.1.3.3   Identify outliers and other unusual features in order to compare distributions of univariate data


APS.1.3.4   Analyze shapes in order to compare distributions of univariate data

Benchmark APS.1.4:   Explore bivariate data

Indicators:


APS.1.4.1   Analyze patterns in scatter plots, including direction, form and scatter, and outliers


APS.1.4.2   Create scatter plots and least-square regression lines, by pencil and paper, TI-83 calculator (or 


     an equivalent graphing calculator), and computer program


APS.1.4.3   Compute and use correlation and linearity in order to describe the relationship between two 


     variables


APS.1.4.4   Explain the difference between association and causation


APS.1.4.5   Find and use a least-squares regression line for sets of data


APS.1.4.6   Use residual plots, outliers, and influential points in order to identify strengths or weaknesses in 

     a least-squares regression line


APS.1.4.7   Generate conjectures about relationships among variables, when appropriate


APS.1.4.8   Transform data in order to achieve linearity by using logarithmic and power transformations

Benchmark APS.1.5:   Explore categorical data summarized in frequency tables and two-way tables

Indicators:


APS.1.5.1   Analyze categorical data using frequency tables, bar charts, and pie charts


APS.1.5.2   Analyze categorical data displayed in a contingency table using marginal and joints frequencies 

     for two-way tables, and conditional relative frequencies and association
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To meet this standard, the student will:

Benchmark APS.2.1:   Understand and compare strategies of data collection including census, sample survey, 
designed experiment and observational study

Indicator:


APS.2.1.1   Identify the benefits and limitations of a census, sample survey, designed experiment and 


     observational study

Benchmark APS.2.2:   Plan and conduct surveys

Indicators:


APS.2.2.1   Identify the characteristics of a well-designed and well-conducted survey


APS.2.2.2   Identify populations, samples, and random selection


APS.2.2.3   Identify sources of bias in surveys and methods to avoid bias


APS.2.2.4   Design a simple random sample


APS.2.2.5   Design a stratified random sampling


APS.2.2.6   Plan and conduct a well-developed survey

Benchmark APS.2.3:   Plan and conduct experiments

Indicators:


APS.2.3.1   Identify the characteristics of a well-designed and well-conducted experiment


APS.2.3.2   Understand principles, strategies, and difficulties in designed experiments including treatments, 

     experimental units, control groups, random assignment, and replication 


APS.2.3.3   Understand principles, strategies, and difficulties in designed experiments from sources of bias 


     and confounding including placebo effects and blinding


APS.2.3.4   Design a completely randomized experiment to test the effect of a single factor


APS.2.3.5   Design a randomized block experiment, including matched pairs 

Benchmark APS.2.4:   Generalize results from observational studies, experimental studies, and surveys

Indicator:


APS.2.4.1   Report the results from observational studies, experimental studies, and surveys
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To meet this standard, the student will:

Benchmark APS.3.1:   Understand and apply probability as relative frequency 

Indicators:



APS.3.1.1   Explain the “Law of Large Numbers”


APS.3.1.2   Understand and apply probability with the addition rule, multiplication rule, conditional 


     probability, and independence


APS.3.1.3   Understand and apply probability with discrete random variables and their probability 



     distributions, including binomial


APS.3.1.4   Understand and apply probability with simulation of probability distributions, including 


     binomial and geometric


APS.3.1.5   Find and explain the mean (expected value) and standard deviation of a random variable, and 


     linear transformation of a random variable

Benchmark APS.3.2:   Combine independent random variables

Indicators:


APS.3.2.1   Understand the differences between independence and dependence


APS.3.2.2   Understand and apply probability with mean and standard deviation for sums and differences of 

      independent random variables

Benchmark APS.3.3:   Understand and apply the normal distribution to probability

Indicators:


APS.3.3.1   Identify the properties of the normal distribution


APS.3.3.2   Use the tables of the normal distribution in order to estimate binomial probability


APS.3.3.3   Apply the normal distribution as a model for measurements

Benchmark APS.3.4:   Understand and simulate sampling distributions 

Indicators:


APS.3.4.1   Understand and simulate sampling distributions for sample proportion and sample mean


APS.3.4.2   Understand the Central Limit Theorem and its importance 


APS.3.4.3   Understand the difference between two independent sample proportions, and the difference 


     between two independent sample means. 
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To meet this standard, the student will:

Benchmark APS.4.1:   Understand and create confidence intervals 

Indicators:


APS.4.1.1   Understand the meaning of a confidence interval


APS.4.1.2   Understand and create a confidence interval for single proportions (using Z)


APS.4.1.3   Understand and create confidence intervals for single means (using Z)


APS.4.1.4   Understand and create confidence intervals for single means (using t distribution)


APS.4.1.5   Understand and create confidence intervals for mean differences from paired samples (using t)


APS.4.1.6   Understand and create confidence intervals for differences between two proportions (using Z)


APS.4.1.7   Understand and create confidence intervals for differences between two independent means 


     (using Z)


APS.4.1.8   Understand and create confidence intervals for differences between two independent means 


     (using t)


APS.4.1.9   Understand and create confidence intervals for the slope of the least squares line (using t)

Benchmark APS.4.2:   Understand and perform tests of significance

Indicators:


APS.4.2.1   Understand and perform tests of significance including logic of significance testing, null and 


     alternative hypotheses; p-values; one- and two-sided tests; concepts of Type I and Type II 


     errors; and concept of power


APS.4.2.2   Understand and perform tests of significance including test for proportion (using Z)


APS.4.2.3   Understand and perform tests of significance including test for a mean (using both Z and t) 


APS.4.2.4   Understand and perform tests of significance including test for a mean difference from paired 


     samples (using t)


APS.4.2.5   Understand and perform tests of significance including test for a difference between two 


     proportions (using Z)


APS.4.2.6   Understand and perform tests of significance including test for a difference between two 


     independent means (using both Z and t)


APS.4.2.7   Understand and perform tests of significance including tests for goodness of fit, homogeneity 


     of proportions, and independence (using chi-square)

Benchmark APS.4.3:   Understand special cases of normally distributed data

Indicators:


APS.4.3.1   Understand and apply t-distribution 


APS.4.3.2   Understand and perform single sample t procedures


APS.4.3.3   Understand and perform two sample (independent and matched pairs) t procedures


APS.4.3.4   Understand and perform tests of significance including test for the slope of the least-squares 


     line (using t)




STANDARD 1


The student understands and applies the concepts of best-fit functions to analyze 


            patterns and departures from patterns.





 


STANDARD 2


The student understands and applies the concepts and procedures of planning a study.








STANDARD 3


The student understands and applies the concepts and procedures of probability theory and simulation in order to predict the distribution of data.  








STANDARD 4


The student understands and applies the concepts and procedures of statistical inference in order to select appropriate models.  
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