MATHEMATICS CURRICULUM SCOPE & SEQUENCE
CONTENT STANDARD # 7:  Probability and Statistics 



















Students will use basic concepts of probability and statistics to collect, organize, display and analyze data, simulate events and test hypotheses.


	Preschool
	Kindergarten
	Grade 1
	Grade 2
	Grade 3
	Grade 4
	Grade 5
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Where Learning Comes to Life




Collect objects and pictures and sort and display them in a real graph. MA4:7b
Example:  Grid off an old window shade into large blocks with a magic marker, e.g.,

Children can place real objects such as fruit in each "box" to make comparisons.

2. Identify events related to personal experiences as likely or unlikely. MA4:7d
Example:  Fairy Tales - after reading a fairy tale, students discuss the likelihood of frogs turning into a prince, etc.

3. Collect, organize and display information. MA4:7b
Example:  Use a variety of strategies to share information such as drawing, clay models, computer graphics, graphs, photographs or videos.
	1. Pose questions with language about themselves and their surroundings and explore ways to record and organize, using tallies; construct real graphs and pictographs and describe the data shown in the graphs using items such as "more" or "less". MA4:7a, b, c
2. Discuss the likelihood of various events related to students’ experiences. MA4:7d, f
3. Use number cubes and spinners to make moves on a game board. MA4:7e
	1. Pose questions, collect data, record, organize, analyze data using tallies, real graphs, pictographs, and bar graphs, and use comparative language -  more, less, same, how many more, how many less - to describe the data. MA4:7a, b, c
2. Represent data using concrete objects, pictures, and graphs. MA4:7b
3. Observe, tally and describe results from simple probability activities including use of number cubes and spinners. MA4:7d, f
4. Describe and explain the likelihood of various events in the real world using terms like possible, impossible, likely, unlikely, certain, definite, probably, maybe. MA4:7e

	1. Explain the likelihood of various events in the real world. MA4:7e
2. Conduct and record the results of probability experiments using tables and graphs and experiment with the fairness of games involving spinners and dice. MA4:7d
3. State possibilities, make and test predictions related to real world events and probability activities, and collect data to solve real world problems. MA4:7f
4. Pose questions and use a variety of ways to systematically organize, record, and analyze data using charts, pictographs, bar graphs and use comparative language greater than, less than, fewer, and least to describe the data. MA4:7a, b, c

	1. Discuss and predict the likelihood of events in the real world. 

MA4:7c, e
2. Conduct and record results of probability experiments using tables and graphs, make and test predictions based on data gathered, and explore the fairness of games involving spinners and dice activities. 

MA4:7d, e, f
3. Pose questions and use a variety of ways to systematically collect, record, organize, analyze, and compare related data sets. MA4:7a
4. Construct, read and interpret and draw conclusions from data that is displayed in a variety of formats.  MA4:7b

	1. Examine and explain the likelihood of events in the real world including the probability of events that are certain (100%), impossible (0%), and equally likely (50%) and begin expressing probability as a fraction and placement on a number line.  Use sometimes, always, never to describe whether an event will happen. MA4:7e, f
2. Conduct experiments, play games, and solve problems involving elementary notions of probability and fairness; and make and test predictions for experiments with number cubes and spinners.  List and describe outcomes for an experiment. MA4:7b, d, f
3. Design investigations to address a question; systematically collect, record, organize, analyze and interpret the data; recognize patterns and trends; make predictions, form and defend reasonableness of  conjectures and draw conclusions from data. MA4:7a, c
4. Create and interpret bar graphs, pictographs with many to 1 relationship, line graphs, 2-set Venn diagrams, line plots, tables, circle glyphs, T-tables, charts and simple spreadsheets. MA4:7b, c
5. Determine and analyze the mean, median, mode and range in many different settings, including using data students have gathered themselves.  Explore the effect of an outlier; describe the shape and important features of a set of data and compare related data sets.  (Formal algorithm for mean is not developed here). MA4:7b, c
	1. Explain the likelihood of events in the real world and express the likelihood of those events by a number from 0 to 1 as a fraction. MA8:7e, f
2. Design experiments, use games and problems involving elementary notions of probability and fairness to make and test predictions. MA8:7e, f
3. Design and implement investigations to address a question, collect, represent and analyze the data to include an analysis of how data collection methods affect the nature of the data set. MA8:7a
4. Differentiate between numerical and categorical data and their representation. MA8:7a, b
5. Construct and interpret bar graphs, pictographs with many-to-one relationship, line graphs, double bar graphs, double line graphs, circle graphs, Venn diagrams, line plots, tables, spreadsheets and stem and leaf plots from a set of data and evaluate how well each representation shows important aspects of the data. MA8:7a, b
6. Describe the shapes and features of a set of data, with emphasis on how the data are distributed, from tabular and graphical data representations and explore which data sets are best described by mean, median, and/or mode and why. MA8:7c, d
7. Use the measures of center, focusing on the median and explain what each does and does not indicate about the data set. MA8:7c


	Grade 6
	Grade 7
	Grade 8
	Grade 9 & 10
	Grade 11 & 12

	1. Conduct experiments with problems involving elementary notions of probability to predict outcomes and determine "fairness". Test these predictions based on experimental and theoretical probability. MA8:7a, f
2. Describe the shape of data using appropriate measures of central tendency and spread; select appropriate measures of central tendency (means, medians, and modes); and determine range and outliers for given set of data using technology. MA8:7a, c
3. Make conjectures, design simulations and samplings, generate, collect, organize, display and analyze data using appropriate graphical representations (including stem and leaf plots). MA8:7a, b, d
4. Formulate and evaluate hypotheses and make inferences from tables, charts, spreadsheets and graphs. MA8:7b
	1. Gather data and compare experimental probabilities with theoretical probabilities that can be determined by considering outcomes.  MA8:7e, f

2. Find, use, and interpret measures of central tendency and spread including mean and quartiles determine range and outliers for given set of data, with the use of spreadsheet and graphing technology. MA8:7c

3. Make conjectures, design studies, determine samplings, collect, organize, display, and analyze data; select appropriate graphical representation of data including histograms, scatterplots, and box and whisker plots.  MA8:7a, d

4. Formulate and evaluate hypotheses about possible relationships between 2 characteristics of a sample on the basis of scatterplots of the data and approximate lines of fit. MA8:7b

5. Compute probabilities for simple events using such methods as organized lists, tree diagrams and area models. MA8:7e
	1. Explore random sampling, random number generation and effects of sample size and recognize their role in statistical claims. MA8:7a, b
2. Construct, read, make, evaluate, and interpret tables, charts, and graphs of real-word data and make and defend inferences from charts, tables, and graphs. MA8:7a, b
3. Plan surveys, samples and probability experiments, and evaluate algebraically using line-of-best fit with and without technology. MA8:7a
4. Analyze and interpret data and make predictions using statistical descriptors, including mean, median, mode, range, and quartiles and construct appropriate graphical representations for measures of central tendency for sets of central data. MA8:7c, d
5. Make inferences, formulate and evaluate hypotheses and conclusions based on experimental data for independent and dependent events, compare to predictions and to theoretical expectations and identify fallacious arguments. MA8:7b, e, f
6. Use technology to collect, organize, display, make predictions and analyze the results of probability and statistics experiments involving large amounts of data. MA8:7f
	1. Develop, use, and explain applications and limitations of linear models and line of best fit (linear regression) with and without technology in real life contexts. MA12:7g
2. Integrate prior knowledge of simulations to algebraic interpretation and modeling. MA12:7i
3. Solve realistic problems involving complementary and mutually exclusive events, i.e., intersection and union. MA12:7h
4. Explore the concepts of conditional probability and independent events in real world contexts. 

MA12:7a, c, h
5. Compare experimental and theoretical probabilities including the law of large numbers (that experimental results tend to approach theoretical probabilities after a large number of trials) and make predictions based on these probabilities. MA12:7b, c,  e, f
6. Understand and apply measures of central tendency and measures of dispersion. MA12:7d
7. Design and conduct, and interpret and communicate the results of a statistical experiment. MA12:7a, b, e
	Some of these objectives will be addressed in elective courses.
1. Use technology to collect, organize, display, and analyze data in tabular, graphical and symbolic forms and to enhance and extend understanding and applications of probability and statistics. MA12:7a,e
2. Use linear and nonlinear models to formulate predictions from data. MA12:7g
3. Recognize the limitations of mathematical models as representations of real-world situations. MA12:7f
4. Identify and apply correlation. MA12:7g
5. Explore the characteristics and applications of the normal distribution including standard deviation. MA12:7d
6. Explore a variety of statistical tests. MA12:7d
7. Use relative frequency and probability to represent and solve problems involving uncertainty. MA12:7h
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