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CARLISLE AREA SCHOOL DISTRICT 
PLANNED INSTRUCTION COVER PAGE 

 

TITLE OF COURSE:  Probability and Statistics                              SUBJECT:  Math                                  GRADE LEVEL: 10 – 12  

COURSE LENGTH:    School Year                                                                          DURATION: 50 minutes               FREQUENCY:  Daily     

PREREQUISITES: Algebra 1, 2 and Geometry or          

Integrated Math III                                                                      

CREDIT: 1                                                             LEVEL: N/A       

 

 

Course Description/Objectives:   

Probability and Statistics is devoted to students learning about four key areas of study: experimental design, descriptive statistics, probability, and 

inferential statistics. Students will learn the principles of experimental design, how to draw a valid sample, and how to create a survey. Students will learn 

about and practice processes involving descriptive statistics, that is, the gathering, summarizing, and visually displaying one-variable and two-variable 

data. Students will also use rules of probability to find the likelihood that certain events or combinations of events occur. Students will gain knowledge of 

different types of distributions, such as the binomial distribution and the normal distribution, and use these distributions to find probabilities in real-world 

scenarios. Students will use both formula and calculator processes to find confidence intervals and run various hypothesis tests. They will also learn how  

to interpret the results of their findings.  

 

 

 

Text:  Understanding Basic Statistics, 3
rd

 edition by Brase & Brase 

 

 

Curriculum Writing Committee:  Mark Alwine, Kelly Brent 
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COURSE TIMELINE 

 

 
Unit 1: Statistical Design  

 What is statistics, population vs. sample, levels of Measurement  2  weeks   

 Types of sampling  

 Experimental design       

 Surveys, bias in a survey  

  

Unit 2:  Displaying Distributions 

 

 Graphical representations of data 2  weeks  

 Histograms (frequency and relative frequency)  

 Stem plots and scatter plots  

 

Unit 3:  Describing Distributions 

 

 Measures of Central Tendency 3  weeks  

 Standard Deviation  

 Coefficient of Variation   

 Chebyshev’s Theorem 

 

 

Unit 4:  Regression and Correlation  

 Least Squares line formula, interpolation, extrapolation 3  weeks  

 Correlation coefficient  

 Coefficient of determination 

 

 

Unit 5:  Probability and Counting Techniques   (simple events)  

 Simple events    

 Tree diagrams, multiplication rule, factorials 5  weeks  

 Permutations and combinations  

 Independent vs. Dependent events; “given” and “and” rules  

 Mutually Exclusive events, complements, probability with tree diagrams  
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Unit 6:  Binomial Probability Distributions 

 Discrete vs. Continuous, Expected Value and Standard Deviation 4  weeks  

 Features of a Binomial Experiment, Binomial Formula   

 Calculator Function use: binompdf, binomcdf   

 

Unit 7: Normal Distributions 

 

 Features of a normal curve, empirical rule 5  weeks  

 Finding z-scores, raw scores  

 Finding area under standard normal curve  

 Finding area under any normal curve (use of chart)  

 Finding the original raw score (use the chart method AND use InvNorm calculator function)  

 Normal approximation  

 

Unit 8: Sampling Distributions 

 

 Discussion of parameter vs statistic, begin to discuss Central Limit Theorem 1  week  

 Answering probability questions using the Central Limit Theorem  

 

Unit 9: Estimation  

 

 Confidence Intervals for large samples for the mean   4  weeks  

 Confidence Intervals for small samples for the mean  

 Confidence Intervals for proportions  

 Choosing the sample size  

 

Unit 10: Hypothesis Testing  

 

 Null and Alternative Hypotheses, Type I and Type II Errors   4  weeks  

 Hypothesis Testing for the mean for large samples  

 Hypothesis Testing for the mean for small samples     

 Hypothesis Testing for Proportions  

 

Unit 11: Inferences about Differences 

 

 Hypothesis test for differences in Paired Data, confidence intervals      3   weeks  

 Differences in means for large samples, confidence intervals    

 Differences in means for small samples, confidence intervals    

 Differences in means for large samples, confidence intervals     
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KNOW, UNDERSTAND, DO 

COURSE: Probability and Statistics                                                                                 TIME FRAME: 2 weeks                

UNIT #1: Statistical Design                                                                                                GRADE: 11,12                     

STANDARDS:  

 PA Core Standards: 

CC.2.4.HS.B.2 – Summarize, represent, and interpret data on two categorical and quantitative variables. 

CC.2.4.HS.B.4 – Recognize and evaluate random processes underlying statistical experiments. 

CC.2.4.HS.B.5-Make inferences and justify conclusions based on sample surveys, experiments, and observational studies. 

 Standards of Mathematical Practices: 

5.  Use appropriate tools strategically 

 

UNDERSTANDINGS 

Collection of data, how to design an experiment, parts of an experiment, bias, how to prevent  

bias are all components of a basic knowledge of statistics. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Unit 1 Quiz 

KNOW 

 Identify a simple random sample. 

 Identify different types of sampling (convenience, stratified, 

cluster, systematic, simple random). 

 Identify basic guidelines for planning a statistical study. 

 Identify the potential pitfalls of sampling. 

 Identify the potential pitfalls of surveys. 

 Know what ways to prevent bias in an experiment 

(randomization, replication, double-blind experiment). 

DO 

 Distinguish between quantitative and qualitative variables. 

 Identify the sample and the population of a study. 

 Categorize the level of measurement of a variable. 

 Find an example of an experiment or observational study in a magazine, 

online, or newspaper and summarize their findings in one or two paragraphs. 

 Collaborate with other students in creating a survey to gather data. 
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KNOW, UNDERSTAND, DO  

COURSE: Probability and Statistics                                                                                TIME FRAME: 2  weeks               

UNIT #2: Displaying Distributions                                                                                  GRADE: 11,12                     

 

STANDARDS:  

 PA  Core Standards: 

CC.2.4.HS.B.2 – Summarize, represent, and interpret data on two categorical and quantitative variables. 

 Standards of Mathematical Practices: 

2.  Reason abstractly and quantitatively.  

3.  Construct viable arguments and critique the reasoning of others. (project #2) 

5.  Use appropriate tools strategically. 

6.  Attend to precision. 

UNDERSTANDINGS 

An integral part of statistics is being able to create and read visual representations of data. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Unit 2 Quiz 

                                   KNOW 

 Recognize the basic distribution shapes: uniform, skewed left, skewed 

right, bimodal, symmetric. 

 Interpret the meaning of percentile scores. 

 Recognize how data is spread in a box-and-whisker plot. 

 Understand that there are different types of graphs appropriate for 

specific data sets. 

                                     DO 

 Construct bar graphs, pareto charts, circle graphs, time plots, 

frequency and relative frequency histograms, stem-and-leaf plots, and 

box-and-whisker plots. 

 Compare stem-and-leaf plots to histograms. 

 Compute percentile scores. 

 Compute the five-number summary. 
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KNOW, UNDERSTAND, DO 

COURSE: Probability and Statistics                                                                                 TIME FRAME: 3  weeks               

UNIT #3: Describing Distributions                                                                                  GRADE: 11,12                     

 

STANDARDS:  

 PA  Core Standards: 

CC.2.4.HS.B.2 – Summarize, represent, and interpret data on two categorical and quantitative variables. 

 Standards of Mathematical Practices: 

3.  Use appropriate tools strategically. 

6.  Model with mathematics. 

7.  Attend to precision. 

UNDERSTANDINGS 

To be able to compare multiple sets of data, the spread of the data and measures of central tendency  

help describe certain aspects about the data set. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Unit 1 – 3 Test 

Survey Project 

KNOW 

 Define mean, median, and mode. 

 Define the standard deviation. 

 Identify the formula for the coefficient of variation. 

 Identify the three parts of Chebyshev’s theorem. 

DO 

 Compute the mean, median, and mode. 

 Explain how the mean, median, and mode are affected by extreme values. 

 Find the range, variance, standard deviation, and coefficient of variation. 

 Identify the sample and the population of a study. 

 Apply the results of Chebyshev’s theorem to raw data. 
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KNOW, UNDERSTAND, DO 

COURSE: Probability and Statistics                                                                                 TIME FRAME: 3  weeks               

UNIT #4: Regression and Correlation                                                                              GRADE: 11,12                     

 

STANDARDS:  

 PA  Core Standards: 

CC.2.4.HS.B.2 – Summarize, represent, and interpret data on two categorical and quantitative variables. 

C.C.2.4.HS.B.3 – Analyze linear models to make interpretations based on the data. 

 Standards of Mathematical Practices: 

3.  Use appropriate tools strategically.  

6.  Model with mathematics. 

7.  Attend to precision. 

UNDERSTANDINGS 

Data sets can be modeled by many mathematical models, linear regression being one of them. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Unit 4 Quiz 

KNOW 

 Explain the difference between an explanatory (independent) 

variable and a response (dependent) variable. 

 Explain the meaning of correlation coefficient. 

 Explain the meaning of the coefficient of determination. 

 Identify the difference between interpolation and extrapolation. 

 Know the formula for the least-squares regression line. 

 Know the calculator commands for the least-squares line, 

correlation, and coefficient of determination. 

 

DO 

 Make a scatter plot by hand and with the calculator. 

 Estimate the location of a least-squares line. 

 Use sample data to compute and graph a least-squares line (by hand and with 

the calculator). 

 Use sample data to compute the correlation coefficient and the coefficient of 

determination (by hand and with a calculator). 

 Explain the errors that can occur when using a best-fit line to make a 

prediction. 

 Complete an introductory reading/writing assignment on scatter plots and 

correlation. 
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KNOW, UNDERSTAND, DO 

COURSE: Probability and Statistics                                                                                 TIME FRAME: 5  weeks               

UNIT #5: Probability and Counting Techniques                                                              GRADE: 11,12                     

 

STANDARDS:  

 PA  Core Standards: 

CC.2.4.HS.B.4 – Recognize and evaluate random processes underlying statistical experiments. 

 Standards of Mathematical Practices: 

3.  Use appropriate tools strategically. 

            6.  Model with mathematics. 

            7.  Attend to precision. 

UNDERSTANDINGS 

Basic probability concepts require counting the total number of outcomes for a single event as well as a series of events. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Unit 5 Quiz 

KNOW 

 Factorial Notation. 

 Combinations and Permutations. 

 Explain how the law of large numbers relates to relative 

frequencies. 

 Notation for probability of events. 

 Distinguish between mutually exclusive events and not mutually 

exclusive events. 

 Distinguish between independent and dependent events. 

 Distinguish between a situation involving conditional probability 

and non-conditional probability. 

 

DO 

 Determine the sample space of an experiment. 

 Assign probabilities to events. 

 Construct tree diagrams and two-way charts. 

 Compute the number of ordered arrangements of outcomes using 

permutations. 

 Compute the number of non-ordered arrangements of outcomes using 

combinations. 

 Compute probabilities of general compound statements. 

 Use probability rules to compute probabilities involving independent events or 

mutually exclusive events. 

 Use survey results to compute conditional probabilities. 
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KNOW, UNDERSTAND, DO 

COURSE: Probability and Statistics                                                                                 TIME FRAME: 4  weeks               

UNIT #6: Binomial Probability Distributions                                                                  GRADE: 11,12                     

 

STANDARDS:  

 PA  Core Standards: 

            CC.2.4.HS.B.2 Summarize, represent, and interpret data on two categorical and quantitative variables.    

            CC.2.4.HS.B.4 Recognize and evaluate random processes underlying statistical experiments.            

 Standards of Mathematical Practices: 

            1.  Make sense of problems and persevere in solving them. 

3.  Use appropriate tools strategically. 

            7.  Attend to precision. 

 

UNDERSTANDINGS 

Certain formulas can be applied to situations where an event has only two outcomes:  success or failure. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Unit 4 – 6 Test 

KNOW 

 Continuous vs. Discrete variables. 

 Expected value of a set. 

 Mean and standard deviation of a binomial experiment. 

 Features of a binomial experiment. 

 

 

 

 

DO 

 Determine if a situation is binomial or not. 

 Determine if a variable is discrete or continuous. 

 Provide examples of discrete and continuous random variables. 

 Graph a discrete probability distribution. 

 Compute mu and sigma for a discrete probability distribution. 

 Use the binomial rule to find the probability of exactly one number of success 

occurring. 

 Find the mean and standard deviation for a binomial situation. 
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KNOW, UNDERSTAND, DO 

COURSE: Probability and Statistics                                                                                 TIME FRAME: 5  weeks               

UNIT #7: Normal Distributions                                                                                  GRADE: 11,12                     

 
STANDARDS:  

 PA Core Standards: 

            CC.2.4.HS.B.2 Summarize, represent, and interpret data on two categorical and quantitative variables.    

            CC.2.4.HS.B.4 Recognize and evaluate random processes underlying statistical experiments.          

 Standards of Mathematical Practices: 

1. Make sense of problems and persevere in solving them. 

3.   Use appropriate tools strategically 

      7.   Attend to precision. 

UNDERSTANDINGS 

Many sets of data can be normalized to aid in computing probabilities. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Unit 7 Quiz 

KNOW 

 Normal curve. 

 Normal distribution.  

 Empirical rule. 

 Standard normal curve. 

 Formulas for z-score and raw score. 

 Assumptions needed for the normal approximation to the 

binomial. 

 

 

 

 

DO 

 Use control limits to construct control charts. 

 Given mu and sigma, convert raw data into z-scores and z-scores to raw 

data. 

 Graph the standard normal distribution and find the area under the standard 

normal curve (using the calculator and the chart). 

 Compute the probability of “standardized” events. 

 Find a z-score from a given probability (inverse Norm). 

 Use the Inverse Norm to solve “guarantee” problems (probability to raw 

score). 

 Compute the mean and standard deviation for normal approximation. 

 Convert a range of r (success) values to a corresponding range of normal X 

values and then solve the probability. 
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KNOW, UNDERSTAND, DO 

COURSE: Probability and Statistics                                                                                 TIME FRAME: 1  weeks               

UNIT #8: Sampling Distributions                                                                                  GRADE: 11,12                     

 

STANDARDS:  

 PA Core Standards: 

            CC.2.4.HS.B.2 Summarize, represent, and interpret data on two categorical and quantitative variables.    

            CC.2.4.HS.B.4 Recognize and evaluate random processes underlying statistical experiments.            

 Standards of Mathematical Practices: 

1. Make sense of problems and persevere in solving them. 

3.   Use appropriate tools strategically 

      7.   Attend to precision. 

 

UNDERSTANDINGS 

Taking many samples of different sizes from a population helps normalize the distribution. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Unit 8 Quiz 

KNOW 

 Parameter vs. statistic. 

 Mean and standard deviation of the sample means. 

 Central Limit Theorem. 

 Sample and population proportion. 

 

DO 

 Differentiate between a parameter and a statistic. 

 Find the mean of the sample means. 

 Find the standard deviation of the sample means. 

 Find probabilities of sampling distributions (by hand and with the 

calculator). 

 Use the Central Limit Theorem to determine if a sampling distribution is 

normal. 
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KNOW, UNDERSTAND, DO 

COURSE: Probability and Statistics                                                                                 TIME FRAME: 4  weeks               

UNIT #9: Estimation                                                                                                         GRADE: 11,12                     

 
STANDARDS:  

 PA  Core Standards: 

CC.2.4.HS.B.5 – Make inferences and justify conclusions based on sample surveys, experiments, and observational studies. 

 

 Standards of Mathematical Practices:          

1.  Make sense of problems and persevere in solving them. 

3.  Use appropriate tools strategically 

5.  Reason abstractly and quantitatively. 

      7.  Attend to precision. 

UNDERSTANDINGS 

Finding intervals for which a value should fall is a good estimation tool. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Unit 7 – 9 Test 

M&M Project 

KNOW 

 Confidence intervals and levels. 

 Critical value (Zc) and critical value (Tc). 

 Large sample vs. small sample. 

 Margin of error/maximal error of tolerance. 

 

DO 

 Create and interpret a confidence interval for the mean for large and small 

samples. 

 Create and interpret a confidence interval for proportions. 

 Determine the sample size for a problem based on the mean. 

 Determine the sample size for a problem based on a known and unknown 

proportion. 
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KNOW, UNDERSTAND, DO 

COURSE: Probability and Statistics                                                                                 TIME FRAME: 4  weeks               

UNIT #10: Hypothesis Testing                                                                                           GRADE: 11,12                     

 

STANDARDS:  

 PA  Core Standards: 

CC.2.4.HS.B.5 – Make inferences and justify conclusions based on sample surveys, experiments, and observational studies. 

 

 Standards of Mathematical Practices:  

1.  Make sense of problems and persevere in solving them. 

3.  Use appropriate tools strategically 

5.  Reason abstractly and quantitatively. 

      7.  Attend to precision. 

 

UNDERSTANDINGS 

Stating and testing hypotheses is an essential part of statistical analysis. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Unit 10 Quiz 

KNOW 

 Null hypothesis. 

 Alternative hypothesis. 

 Level of significance. 

 Critical value(s). 

 Critical region. 

 Statistically significant.  

 

DO 

 Perform a hypothesis test for means for large and small sample data. 

 Use a z-chart/t-chart to find critical values for large/small sample problems for 

the mean and for proportion problems. 

 Perform a hypothesis test for proportions. 

 Reject or fail to reject the null hypothesis based on sample data. 

 Write statements that summarize the findings of a hypothesis test. 
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KNOW, UNDERSTAND, DO 

COURSE: Probability and Statistics                                                                                 TIME FRAME: 3  weeks               

UNIT #11: Inferences and Differences                                                                               GRADE: 11,12                     

 

STANDARDS: 

 PA Core Standards: 

CC.2.4.HS.B.5 – Make inferences and justify conclusions based on sample surveys, experiments, and observational studies. 

 

 Standards of Mathematical Practices: 

1.  Make sense of problems and persevere in solving them. 

3.  Use appropriate tools strategically 

5.  Reason abstractly and quantitatively. 

      7.  Attend to precision. 
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KNOW, UNDERSTAND, DO 

         

COURSE: Probability and Statistics                                                                                 TIME FRAME: 3  weeks               

UNIT #11: Inferences and Differences                                                                               GRADE: 11,12                     

 

 

UNDERSTANDINGS 

Finding the differences between two data sets is an important concept when drawing conclusions about paired data. 

COMMON ASSESSMENTS/CULMINATING ACTIVITY 

Unit 11 Quiz 

Hypothesis Testing Project 

KNOW 

 Dependent samples. 

 Independent samples. 

 Data pairs. 

 Pooled variance. 

 

DO 

 Identify paired data and dependent samples. 

 Explain the advantages of paired data tests. 

 Construct a statistical test for paired differences. 

 Identify independent samples. 

 Compare means from two independent populations using large 

sample tests and interpret the findings of such a test. 

 Use a t-chart to find critical values for dependent sample problems 

and for small, independent sample problems. 

 Compare means from two independent populations using small 

samples and interpret the findings of such a test. 

 Use a z-chart to find critical values for proportion problems and for 

large, independent sample problems. 

 Create a confidence interval for large and small sample tests for µ1-

µ2. 

 Interpret the meaning of a confidence interval for µ1 – µ2. 

 Create a confidence interval for a proportion p1 - p2. 

 Interpret the meaning of a confidence interval for p1 – p2. 
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Adaptations/Modifications for Students with I.E.P.s 

Adaptations or modifications to this planned course will allow exceptional students to earn credits toward graduation or develop skills necessary to make a 

transition from the school environment to community life and employment.  The I.E.P. team has determined that modifications to this planned course will 

meet the student’s I.E.P. needs. 

Adaptations/Modifications may include but are not limited to: 

 INSTRUCTION CONTENT 

- Modification of instructional content and/or instructional approaches 

- Modification or deletion of some of the essential elements 

 

SETTING 

- Preferential seating 

 

METHODS 

- Additional clarification of content 

- Occasional need for one to one instruction 

- Minor adjustments or pacing according to the student’s rate of mastery 

- Written work is difficult, use verbal/oral approaches 

- Modifications of assignments/testing 

- Reasonable extensions of time for task/project completion 

- Assignment sheet/notebook 

- Modified/adjusted mastery rates 

- Modified/adjusted grading criteria 

- Retesting opportunities 

 

MATERIALS 

- Supplemental texts and materials 

- Large print materials for visually impaired students 

- Outlines and/or study sheets 

- Carbonless notebook paper 

- Manipulative learning materials 

- Alternatives to writing (tape recorder/calculator) 


