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OSPI Model Framework


	Financial Math-Business Statistics

	CIP Code: 270305
	Total Framework Hours up to: 180

	Course: Business Statistics
	Exploratory     


	Career Cluster: Marketing           Cluster Pathway: Marketing Research     Date Last  Modified: 7/2010

	Resources and Standards used in Framework Development:

National Business Education Standards (NBEA) for Computation
The Guidelines for Assessment and Instruction in Statistics Education (GAISE) project

AP course outline for Statistics

	Performance Assessments

	Student will create a graph and compute descriptive statistic for an existing data set.
· Construct a frequency distribution (relative and cumulative)

· Identify upper and lower limits

· Width 

· Midpoint 

· Construct a histogram

Example topics:

· Hourly wage rate for 30 high school students

· Number of months cellular phone has been owned for 50 people

Students will take a claim that someone has made, form a hypothesis from that, collect data to test the hypothesis, and gather results of their findings.

· Construct a scatter diagram that includes the best-fit linear equation for the data

· Interpret the slope of the equation generated

· Determine if there appears to be any relationship between the variables, and if so, it is direct or inverse

· Draw appropriate graph to show the frequency distribution of data

· Draw other graphs as appropriate

· Calculate median, mode, quartiles, range, mean, variance, and standard deviation, showing or describing the process
· Determine different methods to summarize the data

· Evaluate how data summary impacts the interpretation of the data

Example topics:

· 3 of 4 dentists recommend brand X

· X brand is preferred 2 to 1 by athletes

Students will formulate a question allowing collection of numeric data, gather data, and graph the results of their findings.  Students will share their findings in groups, and explore the data, and apply the statistical concept of formulating questions and exploring data to peer data sets. 
· Construct a scatter diagram that includes the best-fit linear equation for the data

· Interpret the slope of the equation generated

· Determine if there appears to be any relationship between the variables, and if so, it is direct or inverse

· Draw appropriate graph to show the frequency distribution of data

· Draw other graphs as appropriate

· Calculate median, mode, quartiles, range, mean, variance, and standard deviation, showing or describing the process

· Determine different methods to summarize the data

· Evaluate how data summary impacts the interpretation of the data

Example topics:

· Two stores charge the same amount for items

· Patrons at a local restaurant tip 15%

· The drive through time at a local restaurant is less than 270 seconds

· There are more patrons when there is a sign waver than without a sign waver

	STANDARDS AND COMPETENCIES

	C-1 Standard:   Formulate Questions/Exploring Data                                                                   Total Learning Hours for Standard:  

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-1.1
	Interpret graphical displays of distributions of univariate data (e.g. dotplot, stemplot, histogram, cumulative frequency plot)

	C-1.2
	Interpret graphical displays of information in terms of the shape, center, and spread of distribution, as well as clusters, gaps and outliers

	C-1.3
	Use a variety of numerical techniques to describe a distribution  (e.g. mean, median, quartiles, five-number summary, interquartile range, standard deviation, and variance)

	C-1.4
	Interpret numerical measures in the context of the situation they occur

	C-1.5
	Explore the effects of a linear transformation of a data set

	C-1.6
	Compute measures of relative standing for individual values in a distribution (e.g. standardized values and percentile ranks)

	C-1.7
	Use Chebyshev’s Inequality to describe the percentage of values of a distribution within an interval centered at the mean

	C-1.8
	Summarize distributions of univariate data by determining and interpreting measures of center, spread, position, boxplot, and effects of changing units on summary measures

	C-1.9
	Analyze distribution of continuous univariate data (both normal and non-normal)

	C-1.10
	Compare distributions among sets of data.

	C-1.11
	Use tables and technology to find the proportion of values on an interval of the normal distribution and a value with a given proportion of observations above or below it

	C-1.12
	Explore the characteristics and applications of the normal distribution and standardized scores

	C-1.13
	Use a variety of techniques to assess the normality of a distribution

	C-1.14
	Develop, use, and explain application and limitations of linear models and line of best fit (linear regression) in a variety of contexts

	C-1.15
	Determine and use measures of central tendency and dispersion to describe and compare sets of data

	C-1.16
	Use the principle of least squares to find the curve of best fit for a set of data

	C-1.17
	Calculate and interpret the correlation coefficient of a set of data

	C-1.18
	Interpret a scatterplot for a set of bivariate data

	C-1.19
	Compute and interpret the correlation r between two variables

	C-1.20
	Demonstrate an understanding of the basic properties of the correlation r

	C-1.21
	Demonstrate the meaning of a least squares regression line 

	C-1.22
	Given a data set, construct and interpret a regression line

	C-1.23
	Demonstrate how one measures the quality of a regression line as a model for bivariate data

	C-1.24
	Identify settings in which a transformation might be necessary in order to achieve linearity

	C-1.25
	Use transformations involving powers and logarithms to linearized curved relationships

	C-1.26
	Explain the use of two way tables

	C-1.27
	Give examples of Simpson’s Paradox

	C-1.28
	Explain what gives the best evidence for establishing  causation both when experimentation is and is not feasible

	C-1.29
	Interpret frequency tables and bar charts

	EALRs,  GLEs, Math and Science Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS,  Math and Science Standards must be modified for district frameworks)

	Reading

	2.4.3
	Analyze and evaluate text for validity and accuracy

	3.3.1
	Apply appropriate reading strategies for interpreting technical and non-technical documents used in job-related settings.

	Communications

	2.2.1
	Uses communication skills that demonstrate respect

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting

	Social Studies – Civics

	
	

	Writing

	
	

	Art

	
	

	Science Standards

	9-12 
INQB
	Investigate Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data.

	9-12 INQD
	Communicate Clearly
The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation

	9-12 
INQF
	Communicate
Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light.

	9-12 INQG
	Intellectual Honesty
Public communication among scientists is an essential aspect of research.                                                                                                                                                                          Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings.

	9-12 INQH
	Intellectual Honesty
Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information.

	9-12 APPB
	The technological design process begins by defining a problem in terms of criteria and constraints, conducting research, and generating several different solutions.

	9-12 APPC
	Choosing the best solution involves comparing alternatives with respect to criteria and constraints, then building and testing a model or other representation of the final design.

	9-12 APPD
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies.

	9-12 APPF
	It is important for all citizens to apply science and technology to critical issues that influence society.

	Mathematics Standards

	A1.6.A  M1.5.A
	Use and evaluate the accuracy of summary statistics to describe and compare data sets

	A1.6.B  M1.5.A
	Make valid inferences and draw conclusions based on data

	A1.6.C  M1.5.B
	Describe how linear transformations affect the center and spread of univariate data

	A1.6.D  M1.3.F
	Find the equation of a linear function that best fits bivariate data that are linearly related, interpret the slope and y-intercept of the line, and use the equation to make predictions

	A1.6.E  M1.3.G
	Describe the correlation of data in scatterplots in terms of strong or weak and positive or negative

	A2.6.E M2.2.H
	Determine if a bivariate data set can be better modeled with an exponential or a quadratic function and use the model to make predictions

	A2.6.F  M3.4.A
	Calculate and interpret measures of variability and standard deviation and use these measures and the characteristics of the normal distribution to describe and compare data sets

	A1.8.E
	Read and interpret diagrams, graphs, and text containing the symbols, language, and conventions of mathematics

	A1.8.G
	Summarize mathematical ideas with precision and efficiency for a given audience and purpose

	SKILLS

	Leadership: 
DECA: Business Operations Research Events, particularly sections III, IV , V and Appendix
1.4 Be involved in activities that require applying theory, problem-solving and using critical thinking skills while understanding the outcomes of related decisions
2.1 Communicate, participate and advocate effectively in pairs, small groups, teams, and large groups in order to reach common goals

	Employability:
1.3 The student will demonstrate an understanding of complex inter-relationships (systems).  This means that the student understands social, organizational, and technological systems; they can monitor and correct performance; and they can design or improve systems.

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Relevance to Work: The ability to formulate meaningful questions, and understand data contributes to the success in the workplace


	Performance Assessments

	Students design a survey and experiment and follow it out to answer a question or address an issue, identify possible sources of bias, and describe ways to reduce bias.
Students select a question or hypotheses related to business, allowing collection of numeric data, and determine sample methods and processes, including a population sample size.  Students will calculate results at different sample intervals to determine the impact sample size has on data.
· Use appropriate design

· Properly randomizes

· Explains the procedure clearly

· Executes the  procedure well

Given a situation where data would be gathered, students will determine whether it is appropriate to use a sample or a census, and justify their reasoning 

Sample Topics:

· Apple wants to find out approximately how far iPods can be dropped before they break

· McDonalds wants to know the age, gender, and income characteristics of people who consume Big Macs

· A record label wants to know what percentage of iTunes users recognize a photo of an artist 

· A company wants to know whether U.S. companies that manufacture potato chips might be interested in a new technique for packing the chips to prevent breakage during shipping

Given statistical information in a newspaper or magazine, students will evaluate the data for bias, describe why they may or may not think the sample was completely random, determine information missing that may impact the data collection, and make a recommendation on how to improve the information.


	STANDARDS AND COMPETENCIES

	C-2 Standard: Sampling, Experimentation, and Data Collection                                                Total Learning Hours for Standard: __

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-2.1
	Compare and contrast controlled experiments and observational studies and the conclusions one can draw from each

	C-2.2
	Identify examples of different types of sampling methods

	C-2.3
	Determine of sources of bias and confounding  in sample surveys (e.g. placebo effect and blinding)

	C-2.4
	Explain the three principles of experimental design

	C-2.5
	Explain a completely randomized design

	C-2.6
	Distinguish between the purposes of randomization and blocking in an experimental design

	C-2.7
	Use random numbers from a table or technology to select a random sample

	C-2.8
	Compare and contrast population and sample, and parameter and statistic

	C-2.9
	Describe simple random sampling

	C-3.0
	Select a data collection method appropriate for a given context

	C-3.1
	Investigate and describe sampling techniques, such as simple random sampling, stratified sampling, and cluster sampling

	C-3.2
	Determine which sampling technique is best, given a particular context

	C-3.3
	Identify characteristics of well-designed and well-conducted experiments


	EALRs,  GLEs, Math and Science Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS,  Math and Science Standards must be modified for district frameworks)

	Reading

	2.4.3
	Analyze and evaluate text for validity and accuracy

	3.3.1
	Apply appropriate reading strategies for interpreting technical and non-technical documents used in job-related settings

	Communications

	2.2.1
	Uses communication skills that demonstrate respect

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting

	Social Studies – Civics

	
	

	Writing

	
	

	Art

	
	

	Science Standards

	9-12 INQB
	Investigate Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data.

	9-12 INQD
	Communicate Clearly
The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation.

	9-12 INQF
	Communicate
Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light.

	9-12 INQG
	Intellectual Honesty
Public communication among scientists is an essential aspect of research. Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings.

	9-12 INQH
	Intellectual Honesty
Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information.

	9-12 APPB
	The technological design process begins by defining a problem in terms of criteria and constraints, conducting research, and generating several different solutions.

	9-12 APPC
	Choosing the best solution involves comparing alternatives with respect to criteria and constraints, then building and testing a model or other representation of the final design.

	9-12 APPD
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies.

	9-12 APPF
	It is important for all citizens to apply science and technology to critical issues that influence society.

	Mathematics Standards

	A1.6.C  
1.5.B
	Describe how linear transformations affect the center and spread of univariate data

	A1.8.C  M1.8.A
	Evaluate a solution for reasonableness, verify its accuracy, and interpret the solution in the context of the original problem

	A1.8.G   M1.8.G
	Synthesize information to draw conclusions, and evaluate the arguments and conclusions of others

	SKILLS

	Leadership: 
DECA: Business Operations Research Events, particularly sections III, IV , V and Appendix
1.4 Be involved in activities that require applying theory, problem-solving and using critical thinking skills while understanding the outcomes of related decisions
2.1 Communicate, participate and advocate effectively in pairs, small groups, teams, and large groups in order to reach common goals

	Employability: 
1.3 The student will demonstrate an understanding of complex inter-relationships (systems).  This means that the student understands social, organizational, and technological systems; they can monitor and correct performance; and they can design or improve systems.

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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 FORMCHECKBOX 
 Problem Solving

 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 
 Flexibility
	 FORMCHECKBOX 
 Originality 

 FORMCHECKBOX 
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 FORMCHECKBOX 
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	Relevance to Work: Understanding sampling techniques allows critical analysis of data provided in the workplace


	Performance Assessments

	Students will analyze and critique graphs found in the news.  
Students will collect data as a product development team.  Students will ask two large samples of people what they would expect to pay for a product.  Each sample will be shown a different product picture.  Using the 0.005 level of significance, determine if there is a difference in what potential buyers would expect to pay.  Identify the p-value for the test, construct and interpret the 95% confidence interval for the difference between the population means.  Determine if the hypothesized difference is within the interval, and if it is consistent with the findings of the hypothesis test.
Students will adjust selling practices in the school-based enterprise (selling suggestions, product placement, color, displays, impulse items) and gather data using the Bernoulli Process, looking at the purchase of a specific item as a “success” or “failure”.  
· Calculate the mean and the standard deviation of the binomial distribution

· Using the binomial distribution calculate the probability that x would be a given number (12 customers)

· Repeat using the normal approximation to the binomial

· Using the normal approximation to the binomial, find the probability that a certain number of customers (24) will make the purchase

Students will evaluate a promotion that has a given statistical probability of winning (Monopoly at McDonalds, Lottery, Slot Machines, Car Dealership giving away car) and determine the number of chances required to guarantee a win for the promotion, and determine probability changes based on the number of chances a player chooses to buy/use.  Student model situations to replicate purchase or entry. (dice, random drawing of paper, random number generator).

	STANDARDS AND COMPETENCIES

	C-3 Standard:  Analyze Data and Anticipating Patterns                                                             Total Learning Hours for Standard:  

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-3.1
	Simulate a probability problem using a table or technology

	C-3.2
	Use the basic rules of probability to solve probability problems

	C-3.3
	Write out the sample space for a probability random phenomenon and use it to answer probability questions

	C-3.4
	Describe what is meant by the intersection and union of two events

	C-3.5
	Explain the concept of independence

	C-3.6
	Solve problems involving conditional probability using Bayes’ rule when appropriate

	C-3.7
	Use simulations to develop an understanding of the Central Limit Theorem and its importance in confidence intervals and tests of Significance

	C-3.8
	Calculate relative frequency and expected frequency

	C-3.9
	Use relative frequency and expected values to represent and solve problems involving uncertainty

	C-3.10
	Calculate probabilities for mutually exclusive and other events

	C-3.11
	Provide examples of random variables, discrete random variables, and continuous random variables

	C-3.12
	Explain probability distribution for a random variable

	C-3.13
	Explain the law of large numbers

	C-3.14
	Define central limit theorem 

	C-3.15
	Calculate the mean and variance of a discrete random variable

	C-3.16
	Calculate the mean and variance of distributions formed by combining two random variables

	C-3.17
	Calculate probabilities for independent and dependent events

	C-3.18
	Explain binomial setting and binomial distribution

	C-3.19
	Use technology to solve probability questions in a binomial setting

	C-3.20
	Calculate the mean and variance of a binomial random variable

	C-3.21
	Solve a binomial probability problem using a normal approximation

	C-3.22
	Use the binomial distribution to calculate probabilities associated with experiments for which there are only two possible outcomes

	C-3.23
	Explain geometric setting

	C-3.24
	Use technology to solve probability questions in a geometric setting

	C-3.25
	Calculate the mean and variance of a geometric setting variable

	C-3.26
	Develop the binomial distribution within a real world context

	C-3.27
	Define a sampling distribution

	C-3.28
	Simulate sampling distributions (e.g. t-distribution, chi-square distribution)

	C-3.29
	Compare/Contrast bias and variability

	C-3.30
	Describe sampling distribution of a sample proportion (e.g. shape, sample, spread)

	C-3.31
	Use a normal approximation to solve probability problems involving the sampling distribution of a sample proportion

	C-3.32
	State the central limit theorem

	C-3.33
	Describe the sampling distribution of a sample mean

	C-3.34
	Solve probability problems involving the sampling distribution of a sample mean

	C-3.35
	Simulate probability distributions, including binomial and geometric


	EALRs,  GLEs, Math and Science Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS,  Math and Science Standards must be modified for district frameworks)

	Reading

	2.4.3
	Analyze and evaluate text for validity and accuracy

	3.3.1
	Apply appropriate reading strategies for interpreting technical and non-technical documents used in job-related settings

	Communications

	2.2.1
	Uses communication skills that demonstrate respect

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting

	Social Studies – Civics

	
	

	Writing

	
	

	Art

	
	

	Science Standards

	9-12 INQB
	Investigate Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data.

	9-12 INQD
	Communicate Clearly
The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation.

	9-12 INQF
	Communicate
Science is a human endeavor that involves logical reasoning and creativity and entails the testing, revision, and occasional discarding of theories as new evidence comes to light.

	9-12 INQG
	Intellectual Honesty
Public communication among scientists is an essential aspect of research. Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings.

	9-12 INQH
	Intellectual Honesty
Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information.

	9-12 APPB
	The technological design process begins by defining a problem in terms of criteria and constraints, conducting research, and generating several different solutions.

	9-12 APPC
	Choosing the best solution involves comparing alternatives with respect to criteria and constraints, then building and testing a model or other representation of the final design.

	9-12 APPD
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies.

	Mathematics Standards

	A1.6.A  M1.5.A
	Use and evaluate the accuracy of summary statistics to describe and compare data sets

	A1.6.B  M1.5.A
	Make valid inferences and draw conclusions based on data

	A1.6.C  M1.5.B
	Describe how linear transformations affect the center and spread of univariate data

	A1.6.D  M1.3.F
	Find the equation of a linear function that best fits bivariate data that are linearly related, interpret the slope and y-intercept of the line, and use the equation to make predictions

	A2.6.A   M2.4.A
	Apply the fundamental counting principle and the ideas of order and replacement to calculate probabilities in situations arising from two-stage experiments (compound events)

	A2.6.B   M2.4.B
	Given a finite sample space consisting of equally likely outcomes and containing events A and B, determine whether A and B are independent or dependent, and find the conditional probability of A given B

	A2.6.C   M2.4.C
	Compute permutations and combinations, and use the results to calculate probabilities

	A2.6.D   M2.4.D
	Apply the binomial theorem to solve problems involving probability

	A2.6.E M2.2.H
	Determine if a bivariate data set can be better modeled with an exponential or a quadratic function and use the model to make predictions

	A2.6.F  M3.4.A
	Calculate and interpret measures of variability and standard deviation and use these measures and the characteristics of the normal distribution to describe and compare data sets

	A2.6.G  M3.4.B
	Calculate and interpret margin of error and confidence intervals for population proportions

	SKILLS

	Leadership: 
DECA: Business Operations Research Events, particularly sections III, IV , V and Appendix
1.4 Be involved in activities that require applying theory, problem-solving and using critical thinking skills while understanding the outcomes of related decisions
2.1 Communicate, participate and advocate effectively in pairs, small groups, teams, and large groups in order to reach common goals

	Employability:
1.3 The student will demonstrate an understanding of complex inter-relationships (systems).  This means that the student understands social, organizational, and technological systems; they can monitor and correct performance; and they can design or improve systems.

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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 Observe
 FORMCHECKBOX 
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 FORMCHECKBOX 
 Sequence
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 Compare/Contrast
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 Predict
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 Fact/Opinion
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 Summary
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 Point of View

 FORMCHECKBOX 
 Analysis
	 FORMCHECKBOX 
 Finding Evidence

 FORMCHECKBOX 
 Evaluation

 FORMCHECKBOX 
 Detect Bias

 FORMCHECKBOX 
 Inference

 FORMCHECKBOX 
 Conclusion

 FORMCHECKBOX 
 Metacognition
	 FORMCHECKBOX 
 Reasoning

 FORMCHECKBOX 
 Problem Solving

 FORMCHECKBOX 
 Goal Setting

 FORMCHECKBOX 
 Fluency

 FORMCHECKBOX 
 Elaboration

 FORMCHECKBOX 
 Flexibility
	 FORMCHECKBOX 
 Originality 

 FORMCHECKBOX 
 Risking

 FORMCHECKBOX 
 Inquisitiveness

 FORMCHECKBOX 
 Attending

 FORMCHECKBOX 
 Persistence

 FORMCHECKBOX 
 Precision

	Relevance to Work: Data analysis will contribute to higher productivity in organizations

	Performance Assessments

	Business Plan Research Project
· Students will determine at least 2 interesting questions, define the parameter to be estimated through the confidence interval

· Gather data

· Students will calculate quantitative data (sample t procedures, regression, chi square test)

· Justify why research method was appropriate

· Perform a test of significance
· Summarize in clear language what your procedures reveal

· Back up conclusions with graphical summaries and interpretations

· Make recommendations based on analysis
· Identify future questions and discuss what could have been done differently to strengthen conclusions

	STANDARDS AND COMPETENCIES

	C-4 Standard:   Interpret Results and Statistical Inference                                                Total Learning Hours for Standard:  

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-4.1
	Describe statistical inference

	C-4.2
	Describe the basic form of all confidence intervals

	C-4.3
	Construct and interpret a confidence interval for a population mean and for a population interval

	C-4.4
	Describe a margin of error and explain ways in which the size of the margin of error can be controlled

	C-4.5
	Determine the sample size necessary t construct a confidence interval for a fixed margin of error

	C-4.6
	Compare and Contrast t-distribution and the Normal distribution

	C-4.7
	List the conditions that must be present to construct a confidence interval for a population mean or population proportion

	C-4.8
	Explain the standard error and determine the standard error 

	C-4.9
	Compute and use confidence intervals to make an estimate

	C-4.10
	Explain the logic of significance test

	C-4.11
	List and explain the differences between a null hypothesis and an alternative hypothesis

	C-4.12
	Discuss the meaning of statistical significance

	C-4.13
	Use the inference toolbox to construct a large sample test for a population mean

	C-4.14
	Compare two-sided significance tests and confidence intervals when doing inference

	C-4.15
	Differentiate between statistical and practical significance

	C4.16
	Explain and distinguish between two types of errors in hypothesis testing

	C-4.17
	Define and discuss the power of a test

	C-4.18
	Explore a variety of statistical tests such as chi-squares and t-tests and understand the meaning of hypothesis testing

	C-4.19
	Conduct one-sample and paired data t significance tests

	C-4.20
	Explain the differences between the one-sample confidence interval for a population  proportion and the one-sample significance test for a population proportion

	C-4.21
	Conduct a significance test for a population proportion

	C-4.23
	Identify the conditions that need to be satisfied in order to do inference for comparing two population means

	C-4.24
	Construct a confidence interval and a significance test for the difference between two population means

	C-4.25
	Identify the conditions that need to be satisfied in order to do inference for comparing two population proportions

	C-4.26
	Construct a confidence interval and a significance test for the difference between two population proportions

	C-4.27
	Conduct a chi-square goodness of fit test using technology

	C-4.28
	Given a two-way table, compute conditional distributions

	C-4.29
	Conduct a chi-square test for homogeneity of populations and association/independence

	C-4.30
	Identify the conditions necessary to do inference for regression

	C-4.31
	Given a set of data, check that the conditions for doing inference for regression are present

	C-4.32
	Explain what is meant by the standard error about the least squares line

	C-4.33
	Compute a confidence interval for the slope of the regression line

	C4.34
	Conduct a test of the hypothesis that the slope of the regression line is 0 in the population


	EALRs,  GLEs, Math and Science Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS,  Math and Science Standards must be modified for district frameworks)

	Reading

	2.4.3
	Analyze and evaluate text for validity and accuracy

	3.3.1
	Apply appropriate reading strategies for interpreting technical and non-technical documents used in job-related settings

	Communications

	2.2.1
	Uses communication skills that demonstrate respect

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting

	3.1.1
	Applies skills to plan and organize effective oral communication and presentation

	3.3.1
	Applies skills and strategies for the delivery of effective oral communication and presentations

	Social Studies – Civics

	
	

	Writing

	1.5.1
	Publishes in formats that are appropriate for specific audiences and purposes

	Art

	
	

	Science Standards

	9-12 
INQB
	Investigate Scientific progress requires the use of various methods appropriate for answering different kinds of research questions, a thoughtful plan for gathering data needed to answer the question, and care in collecting, analyzing, and displaying the data

	9-12  INQD
	Communicate Clearly
The methods and procedures that scientists use to obtain evidence must be clearly reported to enhance opportunities for further investigation

	9-12 
INQF
	Communicate
Science is a human endeavor that involves logical reasoning and creativity
and entails the testing, revision, and occasional discarding of theories as new evidence comes to light

	9-12 INQG
	Intellectual Honesty
Public communication among scientists is an essential aspect of research. Scientists evaluate the validity of one another’s investigations, check the reliability of results, and explain inconsistencies in findings

	9-12 INQH
	Intellectual Honesty
Scientists carefully evaluate sources of information for reliability before using that information. When referring to the ideas or findings of others, they cite their sources of information

	9-12 APPB
	The technological design process begins by defining a problem in terms of criteria and constraints, conducting research, and generating several different solutions

	9-12 APPC
	Choosing the best solution involves comparing alternatives with respect to criteria and constraints, then building and testing a model or other representation of the final design

	9-12 APPD
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies

	9-12 APPF
	It is important for all citizens to apply science and technology to critical issues that influence society

	Mathematics Standards

	A1.6.A  M1.5.A
	Use and evaluate the accuracy of summary statistics to describe and compare data sets

	A1.6.B  M1.5.A
	Make valid inferences and draw conclusions based on data

	A1.6.C  M1.5.B
	Describe how linear transformations affect the center and spread of univariate data

	A1.6.D  M1.3.F
	Find the equation of a linear function that best fits bivariate data that are linearly related, interpret the slope and y-intercept of the line, and use the equation to make predictions

	A1.6.E  M1.3.G
	Describe the correlation of data in scatterplots in terms of strong or weak and positive or negative

	A2.6.A   M2.4.A
	Apply the fundamental counting principle and the ideas of order and replacement to calculate probabilities in situations arising from two-stage experiments (compound events)

	A2.6.B   M2.4.B
	Given a finite sample space consisting of equally likely outcomes and containing events A and B, determine whether A and B are independent or dependent, and find the conditional probability of A given B

	A2.6.C   M2.4.C
	Compute permutations and combinations, and use the results to calculate probabilities

	A2.6.E M2.2.H
	Determine if a bivariate data set can be better modeled with an exponential or a quadratic function and use the model to make predictions

	A2.6.F  M3.4.A
	Calculate and interpret measures of variability and standard deviation and use these measures and the characteristics of the normal distribution to describe and compare data sets

	A2.6.G  M3.4.B
	Calculate and interpret margin of error and confidence intervals for population proportions

	SKILLS

	Leadership: 
DECA: Business Operations Research Events, particularly sections III, IV , V and Appendix
1.4 Be involved in activities that require applying theory, problem-solving and using critical thinking skills while understanding the outcomes of related decisions
2.1 Communicate, participate and advocate effectively in pairs, small groups, teams, and large groups in order to reach common goals

	Employability:
1.3 The student will demonstrate an understanding of complex inter-relationships (systems).  This means that the student understands social, organizational, and technological systems; they can monitor and correct performance; and they can design or improve systems.

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):

	 FORMCHECKBOX 
 Observe

 FORMCHECKBOX 
 Patterns

 FORMCHECKBOX 
 Sequence

 FORMCHECKBOX 
 Classify

 FORMCHECKBOX 
 Compare/Contrast

 FORMCHECKBOX 
 Predict
	 FORMCHECKBOX 
 Cause/Effect

 FORMCHECKBOX 
 Fact/Opinion

 FORMCHECKBOX 
 Main Idea

 FORMCHECKBOX 
 Summary

 FORMCHECKBOX 
 Point of View

 FORMCHECKBOX 
 Analysis
	 FORMCHECKBOX 
 Finding Evidence

 FORMCHECKBOX 
 Evaluation

 FORMCHECKBOX 
 Detect Bias

 FORMCHECKBOX 
 Inference

 FORMCHECKBOX 
 Conclusion

 FORMCHECKBOX 
 Metacognition
	 FORMCHECKBOX 
 Reasoning

 FORMCHECKBOX 
 Problem Solving

 FORMCHECKBOX 
 Goal Setting

 FORMCHECKBOX 
 Fluency

 FORMCHECKBOX 
 Elaboration

 FORMCHECKBOX 
 Flexibility
	 FORMCHECKBOX 
 Originality 

 FORMCHECKBOX 
 Risking

 FORMCHECKBOX 
 Inquisitiveness

 FORMCHECKBOX 
 Attending

 FORMCHECKBOX 
 Persistence

 FORMCHECKBOX 
 Precision

	Relevance to Work: The ability to plan, carry out, and assess a project contributes to success in the workplace
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