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Summit County ESC Standards-Based Mathematics Course of Study 2005
Statistics – Data Analysis & Probability Standard
Students pose questions and collect, organize, represent, interpret and analyze data to answer those questions.  Students develop and evaluate inferences, predictions and arguments that are based on data.


Summit County ESC Standards-Based Mathematics Course of Study 2005
Statistics – Data Analysis & Probability Standard (continued)

Students pose questions and collect, organize, represent, interpret and analyze data to answer those questions.  Students develop and evaluate inferences, predictions and arguments that are based on data.


Summit County ESC Standards-Based Mathematics Course of Study 2005
Statistics – Data Analysis & Probability Standard (continued)

Students pose questions and collect, organize, represent, interpret and analyze data to answer those questions.  Students develop and evaluate inferences, predictions and arguments that are based on data.

 
Summit County ESC Standards-Based Mathematics Course of Study 2005
Statistics – Data Analysis & Probability Standard (continued)

Students pose questions and collect, organize, represent, interpret and analyze data to answer those questions.  Students develop and evaluate inferences, predictions and arguments that are based on data.

 
Summit County ESC Standards-Based Mathematics Course of Study 2005
Statistics – Mathematical Processes Standard
Students use mathematical processes and knowledge to solve problems.  Students apply problem-solving and decision-making techniques, and communicate mathematical ideas.  The benchmarks for mathematical processes articulate what students should demonstrate in problem-solving, representation, communication, reasoning and connections at key points in their mathematics program.

Summit County ESC Standards-Based Mathematics Course of Study 2005
Statistics – Mathematical Processes Standard (continued)
Students use mathematical processes and knowledge to solve problems.  Students apply problem-solving and decision-making techniques, and communicate mathematical ideas.  The benchmarks for mathematical processes articulate what students should demonstrate in problem-solving, representation, communication, reasoning and connections at key points in their mathematics program.

Ohio Benchmarks


Grades 11 - 12





Create and analyze tabular and graphical displays of data using appropriate tools, including spreadsheets and graphing calculators. (A)






























































Grade-Level Indicators



































Statistical Methods


Create a scatterplot of bivariate data, identify trends, and find a function to model the data. (11#4)





Use technology to find the Least Squares Regression Line, the regression coefficient, and the correlation coefficient for bivariate data with a linear trend, and interpret each of these statistics in the context of the problem situation. (11#5)





Describe the standard normal curve and its general properties, and answer questions dealing with data assumed to be normal. (11#7)





Analyze and interpret univariate and bivariate data to identify patterns, note trends, draw conclusions, and make predictions. (11#8)





Transform bivariate data so it can be modeled by a function; such as, use logarithms to allow nonlinear relationship to be modeled by linear function. (12#2)





Apply the concept of a random variable to generate and interpret probability distributions, including binomial, normal and uniform. (12#4)





Probability


Understand and use the concept of random variable, and compute and interpret the expected value for a random variable in simple cases. (11#10)



































Strategies/Clarifications











(11#4) bivariate – data or events described by two variables





(11#5) Least Squares Regression Line – a method (statistical) used to finid the ‘line of best fit’ for a set of data












































(11#8) univariate – data or events described by one variable














(12#4) random variable – can be discrete or continuous














(11#10) expected value = mean











Ohio Benchmarks


Grades 11 - 12





Use descriptive statistics to analyze and summarize data, including measures of center, dispersion, correlation and variability. (B)

































































Grade-Level Indicators








Statistical Methods


Describe how a linear transformation of univariate data affects range, mean, mode, and median. (11#3)





Use technology to find the Least Squares Regression Line, the regression coefficient, and the correlation coefficient for bivariate data with a linear trend, and interpret each of these statistics in the context of the problem situation. (11#5)





Use technology to compute the standard deviation for a set of data, and interpret standard deviation in relation to the context or problem situation. (11#6)





Analyze and interpret univariate and bivariate data to identify patterns, note trends, draw conclusions, and make predictions. (11#8)





Describe the shape and find all summary statistics for a set of univariate data, and describe how a linear transformation affects shape, center and spread. (12#3)










































































Strategies/Clarifications



























































(12#3) shape  - symmetric distribution


                       -  skewed


                       -  uniform


                       -  bimodal





center - mean





spread – standard deviation 	











Ohio Benchmarks


Grades 11 – 12





Design and perform a statistical experiment, simulation or study; collect and interpret data; and use descriptive statistics to communicate and support predictions and conclusions. (C)
































Grade-Level Indicators























Data Collection


Design a statistical experiment, survey or study for a problem; collect data for the problem; and interpret the data with appropriate graphical displays, descriptive statistics, concepts of variability, causation, correlation and standard deviation. (11#1)





Describe the role of randomization in a well-designed study, especially as compared to a convenience sample, and the generalization of results from each. (11#2)





Identify and use various sampling methods (voluntary response, convenience sample, random sample, stratified random sample, census) in a study. (12#1)





Statistical Methods


Evaluate validity of results of a study based on characteristics of the study design, including sampling method, summary statistics and data analysis techniques. (11#9)





Use sampling distributions as the basis for informal inference. (12#5)







































































Strategies/Clarifications





























(11#2) random sample – each person in the population has an equal chance of being selected for the study





convenience sample – can be biased





stratified random sample – sampling of groups or classes inside a population



























































Resources:


   Census Bureau


   University Library – University of Akron, 


                                   Kent State


   CIA.gov


   Amstat





























Ohio Benchmarks


Grades 11 – 12





Connect statistical techniques to applications in workplace and consumer situations. (D)





Grade-Level Indicators























Data Collection


Design a statistical experiment, survey or study for a problem; collect data for the problem; and interpret the data with appropriate graphical displays, descriptive statistics, concepts of variability, causation, correlation and standard deviation. (11#1)





Describe the role of randomization in a well-designed study, especially as compared to a convenience sample, and the generalization of results from each. (11#2)





Statistical Methods


Evaluate validity of results of a study based on characteristics of the study design, including sampling method, summary statistics and data analysis techniques. (11#9)





Probability


Examine statements and decisions involving risk; such as, insurance rates and medical decisions. (11#11)





Use theoretical or experimental probability, including simulations, to determine probabilities in real-world problem situations involving uncertainty such as, mutually exclusive events, complementary events and conditional probability. (12#6)






































Strategies/Clarifications












































Statistics Student Vocabulary





Data Analysis & Probability Standard





Patterns, Functions and Algebra Standard





Geometry and Spatial Sense Standard





Measurement Standard





Number, Number Sense and Operations Standard





bivariate


Least Squares Regression


    Line


regression coefficient


correlation coefficient


standard normal curve


univariate


random variable


probability distributions


   binomial


   normal


   uniform


expected value


range


mean


mode


median


linear trend


standard deviation


linear transformation


shape


center


spread


descriptive statistics


causation


correlation


randomization


convenience sample


stratified random sample


theoretical/experimental 


    probability


mutually exclusive events


complementary events


conditional probability


*MEPCV





*MEPCV








*MEPCV





*MEPCV














*MEPCV











*MEPCV – Maintain and Enhance Previous Content Vocabulary – Previous Content Vocabulary is now enhanced to the current grade appropriate indicators.  








Grade-Level Indicators












































Specific grade-level indicators have not been included for the mathematical processes standard because content and processes should be interconnected at the indicator level.  Therefore, mathematical processes have been embedded within the grade-level indicators for the five content standards.








Ohio Benchmarks 


Grades 11-12





Construct algorithms for multi-step and non-routine problems. (A)





Construct logical verifications or counter-examples to test conjectures and to justify or refute algorithms and solutions to problems. (B)





Assess the adequacy and reliability of information available to solve a problem. (C)





Select and use various types of reasoning and methods of proof. (D)





Evaluate a mathematical argument and use reasoning and logic to judge its validity. (E)





Present complete and convincing arguments and justifications, using inductive and deductive reasoning, adapted to be effective for various audiences. (F)








Vocabulary/Strategies





compare: to determine how two things are alike and/or different; the common/critical attributes must be identified.  





Compare is involved in ALL of the following:





analyze:  to investigate by breaking it down so as to more clearly understand the impact to the situation  





describe:  to analyze into its parts but less detailed than explain





determine:  to reach a decision after a thorough investigation;  to find the cause of and then to solve or set limits to a situation





identify: to show or prove the sameness of





recognize:  to examine closely & identify the common/critical attributes





Other Stated Verbs in the Indicators:


apply


solve


use


derive


relate


translate


set up


make arguments


translate freely


transform















































Grade-Level Indicators















































Specific grade-level indicators have not been included for the mathematical processes standard because content and processes should be interconnected at the indicator level.  Therefore, mathematical processes have been embedded within the grade-level indicators for the five content standards.








Vocabulary/Strategies





Provide many experiences for students to verbally explain and justify mathematical ideas.  Effective written explanations, generalizations and conclusions need to be an expectation of all students.














Ohio Benchmarks 


Grades 11-12





Understand the difference between a statement that is verified by mathematical proof such as, a theorem, and one that is verified empirically using examples or data. (G)





Use formal mathematical language and notation to represent ideas, to demonstrate relationships within and among representation systems, and to formulate generalizations.  (H)





Communicate mathematical ideas orally and in writing with a clear purpose and appropriate for a specific audience.  (I)





Apply mathematical modeling to workplace and consumer situations, including problem formulation, identification of a mathematical model, interpretation of solution within the model, and validation to original problem situation. (J)
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Bold indicates student vocabulary mastered at this grade level.

