Tamalpais Union High School District
Larkspur, CA
Courses of Study

Statistics 1-2


I. INTRODUCTION I. INTRODUCTION  
The purpose of the Statistics1-2 course is to introduce students to the methods of collecting, 
organizing, displaying, analyzing, and draw conclusions from data. It is a course set in a broad, 
relevant, social context, with an emphasis on statistical ideas, expressed in a variety of settings 
from public policy questions to the behavioral sciences to sociology and psychology.  Although 
mathematical methodology is used, taught and valued, it is a course that emphasizes 
understanding data and the principles of drawing justifiable inferences from data. Students are 
exposed to four conceptual themes:

1	Producing data  
2.	Organizing data
3.	Drawing conclusions from data
4.	Anticipating patterns using probability and simulation

Intended Audience:
Statistics 1-2 is a two semester course but may be offered for one semester in conjunction with a 
one semester Trigonometry course designed for high school seniors who are not planning to 
pursue a math-intensive degree.  It serves to provide a solid course in mathematics as a liberal 
discipline, and as such, does not approach the subject at the level of rigor as the AP Statistics 
course. 

II. STUDENT LEARNING OUTCOMES II. STUDENT LEARNING OUTCOMES  
A.  Education Task Force Student Learning Outcomes 

This course contributes to attainment of the following outcomes:

Outcome 1	Communicate articulately, effectively, and persuasively when speaking and writing.
Outcome 2	Students will read and analyze material in a variety of disciplines.
Outcome 3	Use technology as a tool to access information, analyze and solve problems and communicate ideas.
Outcome 5	Apply mathematical knowledge and skills to analyze and solve problems.



B.  Course Outcomes 
Students, who complete Statistics will be able to produce, organize, display, analyze, and draw 
conclusions from data. The studies and activities undertaken in the course will focus on the 
language of statistics, on graphical representations of data, on the role of probability, on 
simulations to generate data, experimental and theoretical probability and on statistically based 
decision-making.  Students will complete t least one student project using the concepts learned in 
the course.  The content areas of study are:

1	Samples and populations, sampling methods, polls, surveys, randomness

2.	Generating data: experiment, simulations, ethics and issues

3.	Measurement:  measures of central tendency, measures of variation
  	accuracy, validity, bias, precision, error

4.	Representations of data:  frequency tables, stemplots, histograms, boxplots, scatterplots,    
           frequency polygons

5.	Probability:   the law of large numbers, expected value, experimental and theoretical          
    probability, combinatorics, independence of events, complementary events,                  
probability, binomial experiments

6.	Distributions and density curves: discrete random variables,  uniform,
distributions, normal distributions, binomial distributions, non-normal distributions,  
calculation and estimation of mean and standard deviation for normal distributions

7.	Statistical relationship: line-fitting, correlation, regression, and error analysis

8.	Inference: hypothesis-testing, confidence levels, chi-square test, z- and t-scores

To complete the Statistics1-2 course students will:

1	Produce Data   1	Produce Data    
•	Describe the characteristics and differences between a data population and a sample. 
Determine the characteristics and differences of a well designed:  census, sample survey, 
experiment, and observational study.  

•	Develop a plan where they identify important variables related to their conjecture and 
specify how they are to be measured.

•	Determine which method of data collection would be appropriate and use that method to 
plan and conduct their data collection.
•	Take a simple random sampling for a given population and determine its validity using 
hypothesis testing, confidence levels and chi-square test.
•	Identify the variation inherent in a survey and consider the sources of bias in surveys. 
•	Study the concepts: confounding, control groups, placebo effects, and blinding.  They 
might use them in their projects.


2.	Organize Data

•	Select an appropriate display and organize data using a number of different methods, 
including but not limited to: stem-and-leaf displays, box-and-whisker plots, frequency tables, 
histograms, standard line and bar graphs, and scatterplots. 

•	Determine the shape, center and spread, clusters and gaps, outliers, and other unusual 
features for a graphical display of data.


3.	Analyze and Draw Conclusions from Data 


•	Summarize the distributions of univariate data by measuring the center, spread and position.  
Students will calculate the median, mean, range, interquartile range, standard deviation, 
quartiles, percentiles, and standardized scores (z-scores).


•	Determine the effects of changing units on summary measures.


•	Compare two groups of univariate data.  The comparison will include center and spread, 
clusters and gaps, outliers, shapes.  For example: gender differences with parallel boxplots.


•	Explore bivariate data
        	Analyze patterns in scatterplots using correlation and linearity;  
  	Determine a mathematical model for the data using the median-median line    
and/or least squares regression line; 
  	Calculate the correlation coefficient;
  	Plot the residuals; 
  	Determine any outliers and influential points for the data set;. 
  	Use the model to draw inferences.



•	Study the difference between association and causation and apply it to their explorations 
with data.


•	Generate conjectures about relationships among variables using their data display and 
summary values.

4.	Investigate the following probability concepts and statistical models using probability 
and simulation:

•	Collect data using experiments. Determine the experimental and theoretical probability of 
an event occurring.
•	Define the notion of independent events and can use the rules for addition, multiplication, 
and complementation to solve for probabilities of particular events in finite sample 
spaces.
•	Know the definition of conditional probability and use it to solve for probabilities in 
finite sample spaces.
•	Find the values that the discrete random variable assumes and the corresponding 
probabilities for a given situation. Calculate the expected value of the random variable.

•	          Know the characteristics of a discrete binomial probability distribution and a normal           
  distribution.
•	          Compute the mean, variance and the standard deviation of a distribution of data.
•	           Indicate the given probability as an area under the normal curve and determine its value    
          given a range for Z.  Given the probability as the area under the normal distribution            
  curve find the range for Z. 
•	          Study the concept of standardization; convert X values into Z values and use to problem     
       solve.


III   ASSESSMENT

A. Student Assessment

Rationale:  Assessment and instruction should be aligned and designed to promote mathematical 
thinking.  Teachers should move towards the use of engaging problem situations that 
involve students in investigating, conjecturing, verifying, applying, evaluating, and 
communicating with their assessments. 

Multiple Measures: Assessment should be made on the basis of a variety of means such as 
quizzes, tests, investigations, unit summaries, and projects. Informal assessments can 
involve daily work and writing samples. Because students will be spending some class 
time learning concepts with team members, team assessments are possible. The use of 
student journals and portfolios to show growth and progress is encouraged. 

B.  Course Assessment
The success of the course will be judged by the number of students who pass with grades of C or 
better.

IV.    METHODS/ MATERIALS

A.  Student Learning Activities
Activities include simulations, experiments and projects that pose statistical questions, and 
involve the generating, organizing, displaying and interpreting of data.   Skills developed include 
statistical reasoning to make inferences and draw conclusions.

B. Materials  
The approved textbook, along with teacher generated simulations; experiments and projects will 
focus on collecting and analyzing data. The materials will call upon students to consider socially 
relevant controversies and issues, and use statistics as a tool to analyze the situation.  Students 
will express their mathematical knowledge verbally, in writing, and through graphical displays.

C.  Technology

Statistics1-2 makes substantial use of the graphing calculator and its sophisticated statistical 
functions including statistical tests, tables, spreadsheets, distributions, programs and random 
number generator capability.  Students will learn how to use the technology to problem solve.  
Other computer software will be used to help aid students with data displays, computing 
statistical terms, and helping build their conceptual understanding of complex statistical ideas.

V.  GENERAL INFORMATION

A.  Prerequisites

Students enrolled in Statistics must be seniors who have successfully completed Advanced 
Algebra 5-6 or Intermediate Algebra 5-6.

B.  Requirements Met  
  	Successful completion of each semester of Statistics1-2 satisfies 5 credits towards the 
graduation requirement for the TUHSD and one-half year of college preparatory 
mathematics for the University of California and the California State University systems. 
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