
GRADE  KINDERGARTEN - CONTENT STANDARD #7:  PROBABILITY AND STATISTICS




OVERVIEW

Probability and statistics are the mathematics used to understand chance and to collect, organize, describe, and analyze numerical data. From weather reports to sophisticated studies of genetics, from election results to product preference surveys, probability and statistical language and concepts are increasingly present in the media and in everyday conversations.  Students need this mathematics to help them judge the correctness of an argument supported by seemingly persuasive data and to understand that solutions to some problems depend on assumptions and have some degree of uncertainty.

The amount of data available to help make decisions in business, politics, research, and everyday life is staggering:  Consumer surveys guide the development and marketing of products.  Polls help determine political-campaign strategies, and experiments are used to evaluate the safety and efficacy of new medical treatments.  Statistics are often misused to sway public opinion on issues or to misrepresent the quality and effectiveness of commercial products.  Collecting, organizing, describing, displaying, and interpreting data, as well as making decisions and predictions on the basis of the information are skills that are increasingly important in a society based on technology and communication.  The study of statistics and probability highlights the importance of questioning, conjecturing, and searching for relationships when formulating and solving real-world problems.

Work in data analysis and probability offers a natural way for students to connect mathematics with other school subjects and with experiences in their daily lives and to make a number of important connections among ideas and procedures from number, algebra, measurement, and geometry.

Software which is aligned with this standard is listed in the appendix.

INSTRUCTIONAL FOCUS
A spirit of investigation and exploration should permeate statistics instruction at the K-4 level.  Children’s questions about the physical world can often be answered by collecting and analyzing data.  After generating questions, they decide what information is appropriate and how it can be collected, displayed, and interpreted to answer their questions.  The analysis and evaluation that occur as children attempt to draw conclusions about the original problem often lead to new conjectures and productive investigations.  Students need opportunities to engage in class or group projects conducted over time to enable them to make predictions and modify them as more data is collected.

Students in grades K-2 should experience probability at a variety of levels.  They need opportunities to play games that use random chance devices such as spinners and dice. Games where students can make decisions based upon their understanding of probability help to raise their levels of consciousness about the significance of probability.  Gathering data can lead to issues of probability as well.  Students should experience probability terms such as possibly, probably, and certainly in a variety of contexts.  Statements from newspapers, school bulletins, and their own experiences should highlight their relation to probability.  In preparation for later work, students need to have experiences which involve systematic listing and counting of possibilities, such as all the possible outcomes when three coins are tossed.

In grades 3-4, probability and statistics understanding is developed through frequent opportunities to perform experiments and gather and analyze data.  Such activities are most valuable when students choose a topic to investigate based on a real problem or based on an attempt to answer a question of interest to them.

Students should use known data to predict future outcomes and they should grapple with the concept of uncertainty using probability terms such as likely, not likely, more likely, and less likely.  Developing an understanding of randomness in probability is crucial to acquiring a more thorough understanding of statistics.

Third and fourth grade is a wonderful time for students to see connections among subjects.  Most science programs at this level involve collection and analysis of data as well as a focus on the likelihood of events.  Social studies programs usually ask children to begin to develop ideas of the world around them.  Discussions might focus on their school, neighborhood, and community.  Such explorations can be enhanced through analysis and discussion of data such as population changes over the last century.  Third- and fourth-graders are more attuned to their environment and are more sensitive to media information than early elementary school children.  Discussions about such things as the claims in TV advertisements or commercials, or newspaper articles on global warming, help students develop the ability to use their understandings in real situations.

At the 5-8 level students need consistent experiences in classroom activities where a variety of manipulatives, i.e., dice, coins, spinners and technology are used.  Students in grades 5 and 6 are keenly interested in movies, fashion, music, and sports.  These areas provide a rich source of real problems for students at this age.  The students should make the decision on how to sample and then collect and organize data.  They should determine how best to represent the data and begin to develop a more formal understanding of summary statistics of central tendency such as the mean, the median, and the mode.  They should recognize that for certain types of data, such as height, the mean is an appropriate measure, but it is inappropriate for other types of data, such as hair color.  These activities should provide opportunities for students to analyze data and to make inferences regarding the data and to communicate their inferences in a convincing manner.  They should further develop their understanding of statistics through the evaluation of arguments by others, whether they come from classmates, advertising, political rhetoric, or news sources.

Grades 5 & 6 students should have access to statistical software on computers or calculators which have statistical capability to allow them to carry out statistical work using real data without becoming mired in tedious calculations.  The focus on probability and chance needs to include experiments with compound events such as flips of several coins and rolls of dice and predicting and evaluating their theoretical and experimental probabilities.

Students in grades 7 and 8 present unique challenges.  They are turning to their peer group for leadership and support and, at the same time, placing a strain on the relationships between themselves and significant adults in their lives.  Some students begin to experiment with things they associate with being an adult: smoking, alcohol, drugs, and sex.  The quantity of statistics in all of these areas provides an ideal opportunity to weave together statistical activities which dovetail with information provided by the health and physical education department.

Students at these ages also become more aware of community issues.  Integrating statistics activities with topics in the social studies curriculum can enhance their work in both areas as well as fit in with their growing interests.  Hands-on science activities require good statistical methods and understanding in order to develop accurate and appropriate conclusions.  At the same time, students need to understand how often statistic and probability statements are incomplete, misunderstood, or purposely used to mislead.  Having students read books such as How to Lie with Statistics by Darryl Huff or Innumeracy by John Allen Paulos provides excellent opportunities to discuss how statistics and probability are misused.

Students continue to collect, organize, and represent data and to use various measures of central tendency to describe their data.  But they should now become more focused on sampling techniques that justify making inferences about entire populations.  Examples of this appear frequently in the news media.  They also begin to explore variance and correlation as additional tools in describing sets of data.

Many of the probability experiments should continue to be related to games and other fun activities.  Students in these grades should continue to develop their understanding of compound events and their related probabilities, and should continue to consider and compare experimental and theoretical probabilities.

At the  9 to 12 level, students should have numerous opportunities to continue to practice the basic descriptive statistical methods and skills in a variety of ways, and to extend these skills in connection with their growth in other mathematical areas.  As students learn new algebraic functions, they might revisit a problem they had previously modeled linearly and apply a different model.  For example, they may have linearly modeled the series of winning times of the men’s Olympic marathon but now understand that there would probably be a limiting time and so attempt to fit a quadratic or logarithmic curve instead.  Where appropriate, the content should be developed through a problem-centered approach.  For example, if students are required to generate a report on two sets of data which have the same measures of central tendency only to find later they have very different variance, they should recognize the need for some way to identify that difference.

John Allen Paulos, in his book, Innumeracy, cites numerous problems associated with a lack of understanding of probability.  If people are to make appropriate decisions, then they must understand the relationship of probability to real situations and be able to weigh the consequences against the odds.  As with statistics, probability needs to be experienced, not memorized.  Work done at this level should provide insight into the use of probability and probability distributions in a variety of real-world situations.  The normal curve presents interesting opportunities to examine uses and abuses of mathematics.

Students should have access to appropriate technology for their work in probability and statistics, not only to simplify calculation and display charts and graphs, but also to generate appropriate data for activities and projects.  They should make use of data taken from the Internet and CD ROMs, and simulate experiments with Calculator Based Laboratories.  Whenever possible, real data gathered from school, the community, or cooperating businesses should be used.

All objectives addressed in this standard are working toward/aligned with state and national standards.  Alignment is indicated using a code that reflects the document from which it came.  Each document has its own code.

· Scope & Sequence Objectives 
1-7

· CT Frameworks


MA4:1, 2, …MA4:10

· CT Mastery Test


CMT3 & CMT4

· NCTM Standards 2000

NCTM A.1-3, B.1, C.1

· CAPT



Not applicable for Grade K

· MPEG Trace Map




The alignment for all objectives for Kindergarten in this standard are summarized on the following page.

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





Students will:

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". 

2. Discuss the likelihood of various events related to students’ experiences. 

3. Use number cubes and spinners to make moves on a game board.

 

CT Frameworks [MA4:7]
NCTM

Standard #5:  Data Analysis & Probability

a) Pose questions, make predictions and solve problems that involve 

      collecting, organizing and analyzing data.

b) Construct, read and interpret displays of data such as pictographs

      and bar and circle graphs.

c)   Make inferences and formulate hypotheses based on data.

c) Generate and analyze data obtained from such chance devices as 

      spinners and dice.

d) Develop intuition about the probability of various real-world 

      events.

e) Make predictions that are based on intuitive and experimental 

      probabilities. 
A. Formulate questions that can be addressed with data and collect, organize, and display relevant data to answer them.

1. Pose questions and gather data about themselves and their surroundings.

2. Sort and classify objects according to their attributes and organize data about the objects.

3. Represent data using concrete objects, pictures, and graphs.

B. Select and use appropriate statistical methods to analyze data.

1. Describe parts of the data and the set of data as a whole to determine what the data show.

C. Develop and evaluate inferences and predictions that are based on data.

1. Discuss events related to students' experiences as likely or unlikely.



CMT Grade 3


CMT Grade 4

19a. Identify correct information from tables, graphs and charts.

19b. Create simple bar graphs and pictographs from data in tables and charts.

20. Not tested at Grade 3.

21. Not tested at Grade 3.

25.   Solve extended numerical and statistical problems.
19a. Identify correct information from graphs, tables and charts.

19b. Create bar graphs and pictographs from data in tables and charts.

20. Not tested at Grade 4.

21. Solve problems involving elementary notions of probability.

25.   Solve extended numerical and statistical problems.

Obj.
Sample Activities 

Frameworks
CMT

 Gr. 3
CMT

 Gr. 4


A. WHAT’S IN THE BAG?

Show a bag to students & tell them that there are 8 yellow cubes & 2 blue cubes in the bag.  Ask them to predict what color they will pick out of the bag if they pick without looking.  Repeat this type of activity over the course of the year.

Extension: Vary the amounts in the bag.  Ask them to predict how many students will pick one color or the other.



MA4:7d,f




B. DAILY DATA GRAPH 

At the front of the room is a magnetic board and, for every child in the class, a magnet with each child’s picture.  At the start of each day, have a different question on the board and have the children place their magnet in the appropriate area.  It might be a bar graph tally for whether they prefer vanilla, chocolate, or strawberry ice cream or a Venn diagram where students place their magnet in the appropriate area based on whether they have at least one brother, at least one sister, at least one of both, or neither.  Discuss results each day.  Which one has most, least, etc.



MA4:7a,b




C. STICKER GRAPHS

Give students a sheet of picture stickers & a blank sheet of paper.  Have them sort them & stick them on to the paper in a way that shows which stickers go together.  Have them share their groupings with the class.



MA4:7b

Ma4:10a




D. HOW OLD ARE YOU?

Children collect data about their ages on a class graph.  They use the data to count to numbers beyond ten, to compare numbers, and to make predictions.  Children build a sense of community as they learn and use each other’s names and get to know more about each other.

[Source: Number Power® Grade Kindergarten, Regan, Contestable and Robertson, Developmental Studies Center, www.devstu.org, 2000] Permission Granted



      [See pages A.18-19]



MA4:7b



Obj.
Sample Extended Lesson(s)

Frameworks
CMT

 Gr. 3
CMT

 Gr. 4


A. RECOGNIZING POSSIBLE & IMPOSSIBLE OUTCOMES

Students use a number cube & a two-color counter to decide what is possible & impossible.

[Source: Connect to NCTM Standards 2000 Kindergarten, Creative Publications, Inc.] Permission Granted










 [See pages A.20-25]



MA4:7e,f
























Obj.
Sample Informal Assessment(s)

Frameworks
CMT

 Gr. 3
CMT

 Gr. 4





























Obj.
Sample Formal Assessment(s)

Frameworks
CMT

 Gr. 3
CMT

 Gr. 4
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