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Course Title: Introduction to Statistics

Subject Area/Course Number: Math 34


New Course
 FORMCHECKBOX 

 OR   Existing Course   FORMCHECKBOX 
 
Instructor(s)/Author(s): Math 34 Course Committee

Subject Area/Course No.:  Math 34
Units: 4

Course Name/Title:  Introduction to Statistics
Discipline(s):  Mathematics
Pre-Requisite(s):  Math 30 or the equivalent
Co-Requisite(s)(Complete pre/co-requisite form. Use standardized descriptions such as “Eligibility for ENGL 90” or “Eligibility for ENGL 100”) :
Advisories,(Use standardized descriptions such as “Eligibility for ENGL 90” or “Eligibility for ENGL 100”) :
Catalog Description (Written from an academic perspective; Official Course description.) :
A first course in statistics with an introduction to descriptive statistics (measures of central tendency, dispersion, and correlation connected to standard graphical representations of data distributions), sampling design for reliable data production via experiments and surveys, tests of significance and confidence intervals, probability as it relates to inference. Use of a statistical software package or graphing calculator required.

Schedule Description (Written for a student audience to inform and encourage student enrollment; Marketing Tool.) :
Is Barry Bonds the best homerun hitter? Can card tricks be used to determine if someone has ESP? How do statistics and probability help us answer these questions? This course will introduce you to the world of statistics  and its connection to probability. You will learn to produce, interpret, present and draw conclusions from data.. Technology, either a graphing calculator or software, will be required. Details given on the first day of class. 

Hours/Mode of Instruction:
Lecture
 FORMDROPDOWN 
4
Lab
 FORMDROPDOWN 
2
Composition
 FORMDROPDOWN 

Activity
 FORMDROPDOWN 
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 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 
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 FORMCHECKBOX 

1
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 FORMCHECKBOX 

Student Choice (SC)
 FORMCHECKBOX 

2


 FORMCHECKBOX 

3
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 FORMCHECKBOX 
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Institutional Student Learning Outcomes
The development of institutional SLOs is overseen by the Teaching and Learning Project in collaborations with the General Education Committee, the Occupational Education Committee, the Developmental Education Program, the Student Services Advisory Committee, and the faculty and staff representing the Library & Learning Support Services.  
Check the institutional student learning outcomes (or category of outcomes) below that are reflected in your course: 

 FORMCHECKBOX 

General Education SLOs (Recommended by GE Committee)
At the completion of the LMC general education program, a student will:

1. read critically and communicate effectively as a writer and speaker.

2. understand connections among disciplines and apply interdisciplinary approaches to problem solving.

3. think critically and creatively

4. consider the ethical implications inherent in knowledge, decision-making and action.

5. possess a worldview informed by diverse social, multicultural and global perspectives. 

(Each of the above student learning outcomes for the general education program has a written explanation with illustrations and examples of its application within courses, as well as specific assessment criteria. Consult the GE program information pages.) 

 FORMCHECKBOX 

Occupational Education SLOs (Recommended by Occupational Education Committee)
At the completion of the LMC occupational certificate or degree, a student will:


1.
 FORMCHECKBOX 
  Be academically prepared to obtain an entry-level or a mid-level position in their industry.  


2.
 FORMCHECKBOX 
  Apply critical thinking to research, evaluate, analyze and synthesize information. 


3.
 FORMCHECKBOX 
  Demonstrate strong communication skills (written and/or oral) and interpersonal skills  

      (customer service and team work).


4.
 FORMCHECKBOX 
  Appropriately apply industry materials and technology.


5.
 FORMCHECKBOX 
  Demonstrate the skills and knowledge necessary to take and pass certification exams for     

                                career advancement in their industry.

(Individual certificates or degree programs in occupational education may adopt some or all of these SLOs. Please check all those that apply to this course.)

 FORMCHECKBOX 
 
Developmental Education SLOs (Recommended by Developmental Education Committee)
At the completion of the LMC Developmental Education Program, a student will:

1.
 FORMCHECKBOX 
  Demonstrate the skills necessary for the first transfer level courses in English and Math or for the English and Math competencies for the Certificate of Achievement.

2.
 FORMCHECKBOX 
 Think critically to construct meaning and solve problems.
3.
 FORMCHECKBOX 
 Read with comprehension.
4.
 FORMCHECKBOX 
 Communicate effectively both in writing and orally.

5.
 FORMCHECKBOX 
 Demonstrate the characteristics, habits, and attitudes of an effective learner.
 FORMCHECKBOX 
 
Student Services SLOs

1. 
LMC students will demonstrate proficiency in the use of college on-line services.

2. 
LMC students will demonstrate proficiency in self-advocacy.
 FORMCHECKBOX 
 
Library and Learning Support Services SLOs

LMC students utilizing various Library and Learning Support Services will:

1. access and effectively utilize available campus Library and Learning Support Services.

2. apply knowledge learned and competencies gained from using Library and Learning Support Services to academic coursework and assignments.

3. demonstrate information competency skills needed to meet the research demands of academic course work and life long learning.
 FORMCHECKBOX 
 
None of the Above

Program-Level Student Learning Outcomes (PSLOs)

Identify the program (eg. Nursing, Engineering), major (eg. Music, Chemistry), or sequence of courses (eg. ESL) to which this course belongs. List 3-8 over-arching or broad student learning outcomes for the program, major, or course sequence that this course is designed to help students attain.

Students completing transfer-level math courses at LMC will demonstrate:

1. Preparation and Mathematical Maturity: Be prepared for the mathematical or statistical reasoning required in upper division work in their major, including the ability to generalize mathematical concepts and comprehend increasing levels of mathematical abstraction.

2. Mathematical Literacy:
Communicate using mathematics: 

a. Read with comprehension documents having mathematical content and participate cogently in discussions involving mathematics;

b. Clearly articulate mathematical information accurately and effectively, using a form, structure and style that suit the purpose (including written and face-to-face presentation).

3. Problem-solving ability:
a. Reason with and apply mathematical concepts, principles and methods to solve problems or analyze scenarios in real-world contexts relevant to their major;

b. Use technology effectively to analyze situations and solve problems;

c. Estimate and check answers to mathematical problems in order to determine reasonableness, identify alternatives, and select optimal results.

4. Modeling ability:
a. Construct and interpret mathematical models using numerical, graphical, symbolic and verbal representations with the help of technology where appropriate in order to draw conclusions or make predictions;

b. Recognize and describe the limits of mathematical and statistical methods.

5. Effective Learning skills:

a. Independently acquire further mathematical knowledge without guidance, take responsibility for their own learning, determine appropriateness and correctness of their own work and function effectively in different learning environments.

b. Succeed in different learning environments, particularly in a group setting of working collaboratively with others.

Course-Level Student Learning Outcomes (CSLOs): What abilities will the student have at the end of this course?
List 3-8 over-arching or broad student learning outcomes for this course. These are the course “objectives” written in terms of what the student will know or be able to do at the end of the course. Title V requires that courses for Associate Degree credit must have SLOs that “reflect critical thinking and the understanding of application of concepts determined by the curriculum to be at college level”. Relate these course-level SLOs to the program-level SLOs and/or Institutional SLOs, as appropriate.

Statistical Literacy (PSLOS 1 and 2)
CSLO 1:  Based on statistical reasoning and supported by critical thinking, students should be able to read and critique simple statistics-based studies in order to make an informed judgment on the reliability of the statistical presentation or argument. 

Data Production 
CSLO 2: Students should be able to apply the basic principles of study design to develop and analyze the validity of simple experiments and sampling plans related to a given situation and goal.

Data Exploration and Representation (PSLOS 2, 3, and 4)
CSLO 3: Students will be able to examine raw data using graphical, tabular, and analytical exploratory tools in order to investigate and describe patterns in data with the goal of describing shape, center, and spread within a quantitative data set, making comparisons among data sets, and looking for relationships between data sets.

Modeling and Inference (PSLOS 1, 3 and 4)
CSLO 4: Students will analyze data to identify an appropriate statistical model, use technology to perform statistical tests or find confidence intervals, explain the concepts underlying inference, and interpret results in a context. Students will also use correlation coefficients and scatterplots to determine if a linear regression model is appropriate, then find, use, and interpret linear regression models when appropriate.

The Role of Probability in Inference (PSLOS 1 and 2)
CSLO 5: Students will be able to explain in layman’s terms how variability and probability are connected to statistical inference, as well as be able to interpret and apply basic laws and concepts of probability to sampling distributions. 

CSLO Assessment Criteria: 
Give the criteria that will be used to judge whether students have attained the course-level student learning outcomes. Use the following general sentence to present your assessment criteria for each CSLO:

To demonstrate ... {state the CSLO} .... the student will … {describe the assignment or task, i.e. the work the student will do} … and their work will be assessed by the following criteria … {list the criteria you will use to evaluate student work}.

Statistical Literacy

To demonstrate statistical literacy as described in CSLO 1, students will complete an assignment that requires them to analyze the use of statistics in a journal or newspaper article. Their work will be assessed by the following criteria:

· Asks relevant and significant questions about data production, data presentation, and data analysis.

· Recognizes lies, mistakes, or limitations in the conclusions drawn from the data.

· Correctly interprets the meaning of the p-value in the context of the data.

Data Production

To demonstrate the ability to apply the basic principles of study design, students will do a project (preferably in groups) that requires them to design and conduct a simple experiment or survey. This CSLO may also be assessed through exams, homework questions or lab activities that require an analysis of experiments and surveys. Their work will be assessed by the following criteria:

When analyzing study design 

· Clearly and accurately explains the difference between correlation and causation and the connection of these concepts to observational studies and random, controlled experiments.

· Recognizes bias in study design and correctly identifies factors in the design that contribute to the favoring of one outcome over another. 

When designing studies

· Survey questions or experiment generates data relevant to a specified research question

· Clearly, accurately, and precisely identifies explanatory and response variables
· Controls for or acknowledges the influence of confounding factors and states conclusions recognizing the effects of these factors

Data Exploration and Representation

To demonstrate the ability to explore and represent data as described in CSLO 3, student will do a group project that requires them to graph, find measures of center and spread, and describe patterns in data they have collected. This CSLO may also be assessed through exam questions and homework exercises that require graphical, numerical, and verbal descriptions of raw data. Their work will be assessed by the following criteria:

· Correctly distinguishes between categorical and quantitative variables. 

· Accurately constructs appropriate graphical representations of categorical and quantitative data, such as box plots, histograms, stem-and-leaf, number line plots, scatterplots and bargraphs.

· Uses technology to determine numerical summaries of categorical and quantitative data,  such as appropriate percentages from contingency tables, measures of center and spread (mean, standard deviation, 5-point summary), and linear correlation coefficients.

· Uses numerical summaries that are appropriate to the type of data, to the given shape of a distribution, and to the presence or absence of outliers.

· Accurately describes significant characteristics of data in a context using graphical and numerical summaries to support observations.

Modeling and Inference

To demonstrate the ability to use statistical models to draw conclusions based on inference, students will do a group project that requires them to choose and perform inference procedures and interpret results in a context in order to answer a research question of their choosing. This part of the CSLO may also be assessed through exam questions, homework or lab exercises that have similar requirements to those described above. Exercises in finding, interpreting, and using linear regression models may be assessed in homework, lab work or exams. Their work will be assessed by the following criteria:

· Correctly and precisely define appropriate samples, populations, statistics, and parameters.

· Identify the appropriate statistical model and related inference procedure.

· Accurately check the assumptions or guidelines associated with the model.

· Make appropriate use of technology to perform the procedure.

· Interpret results in the context of the problem using appropriate statistical vocabulary. 

· State accurate conclusions in a manner appropriate for a lay audience that is not trained in statistics.

· Draw connections among all aspects of statistical processes, including survey/experimental design, exploratory data analysis and conclusions from formal inference procedures.

· Explain statistical significance, confidence levels and p-values in a context to a lay audience.

· Use linear correlation coefficients to determine if a linear regression model is appropriate; use technology to find a linear regression model; accurately interpret constants and variables in the model and use the model to make predictions.

The role of probability in inference

To demonstrate an understanding of the role of probability in inference as described in CSLO 5, students will take exams and do homework exercises that require them to explain how variability and probability are connected to statistical inference and to use basic concepts and laws of probability. Their work will be assessed by the following  criteria:
· Correctly apply and interpret the basic concepts of probability (such a probability of 0.937 means the event is highly likely.)

· Accurately and clearly explain confidence level and p-value in terms of probability.

· Use basic laws of probability, such as complements, to determine the probability of an event using the Central Limit Theorem or z-score tables.

· Clearly explain how sampling variability is affected by sample size and the resulting impact on margins of error and p-values.

Assessments: What instruments (eg. tests, papers, projects, assignments etc.) will be used to assess student learning outcomes? 

For each CSLO, list the assessment instrument/s that will be used to evaluate student achievement of the CSLO and briefly explain how the instrument provides students an opportunity to demonstrate the skills and abilities described in the CSLO.

In addition, for a degree applicable course, give an example of an essay question or a problem-solving exercise and indicate which CSLO it is assessing. 

If the course is not degree-applicable, give a typical question from one of your assessment instruments and indicate the CSLO. 

CSLO 1: Statistical Literacy

To demonstrate statistical literacy as described in CSLO 1, students will complete an assignment that requires them to analyze the use of statistics in a journal or newspaper article. 
CSLO 2: Data Production

To demonstrate the ability to apply the basic principles of study design, students will do a project (preferably in groups) that requires them to design and conduct a simple experiment or survey. This CSLO may also be assessed through exams, homework questions or lab activities that require an analysis of experiments and surveys. 

CSLO 3: Data Exploration and Representation

To demonstrate the ability to explore and represent data as described in CSLO 3, student will do a project (preferably in groups) that requires them to graph, find measures of center and spread, and describe patterns in data they have collected. This CSLO may also be assessed through exam questions, homework exercises, or lab activities that require graphical, numerical, and verbal descriptions of raw data. 

CSLO 4: Modeling and Inference

To demonstrate the ability to use statistical models to draw conclusions based on inference, students will do a project (preferably in groups) that requires them to choose and perform inference procedures and interpret results in a context in order to answer a research question of their choosing. This CSLO may also be assessed through exam questions, homework exercises, or lab activities that have similar requirements to those described above. 

CSLO 5: The role of probability in inference

To demonstrate an understanding of the role of probability in inference as described in CSLO 5, students will take exams and do homework exercises that require them to explain how variability and probability are connected to statistical inference and to use the basic laws of probability. 

Sample problem-solving exercise:

The college newspaper, the Experience, periodically conducts a survey of students on campus to determine the attitude concerning issues of interest. Pictures of the students interviewed, along with a quote of their responses, are printed in the paper. Students are interviewed by a reporter "roaming" the campus who selects students to interview "haphazardly."  The reporter interviews twenty students and asks them if they feel there is adequate parking on campus. Sixteen of the twenty say "no." After reading this report in the newspaper, a fellow student claims that over 75% of all students think that the parking on campus is inadequate. 

a. Present a significance test for the student's claim. Include all relevant components (the claim in "plain English", the statistical hypotheses with parameters clearly defined, a picture of the distribution with mean and standard deviation shown, the appropriate test statistic with formula shown, the P-value with corresponding area shaded, conclusion in "plain English".)

b. Are the guidelines for the test you chose met in this scenario? Explain.

Method of Evaluation/Grading:  Explain how “the course provides for measurement of student performance in terms of stated course objectives”, Title V.  (LMC calls “objectives”, CSLOs.) Grading should be based on demonstrated proficiency in achieving the learning outcomes. Referring back to the CSLO assessment criteria, contrast A-level work with C-level work. In addition, indicate the percentages or points (or a range of percentages or points) for each type of assignment. Implementation date: Spring 2008
Instructors are expected to assign homework, lab work, or computer work on a regular basis, give at least three exams in addition to a final, and have students do at least one project (preferably a group project.)

Students should receive regular feedback on their progress toward course SLOs prior to major exams or projects. Feedback may include instructor’s written feedback, self- or peer-assessment, or computer-aided assessment. 

Department policy requires that a final exam be weighted at least 20% of the course grade. Here are suggested guidelines for weighting the other assessments:

Homework/Lab work


10-30%

Exams




30-60%

Project (preferably in groups)

10-20%

Final exam 



20%

Course Content: Provide the detailed content of the course. 
Descriptive Statistics: 

· Graphical representations of data, such as boxplots, histograms, stem-and-leaf, number line plots, scatterplots and bargraphs

· Numerical summaries relative to the distribution of one variable, such as percentages that represent the distribution of a categorical variable and measures center and spread that relate to the distribution of a quantitative variable (mean, standard deviation, 5-point summary)

· Numerical summaries of relationships between variables: appropriate percentages from contingency tables and linear correlation coefficients.

Data Production:

· Statistical bias

· Explanatory and response variables, confounding factors

· Principles of good experiment design, such as randomization, double-blind, comparative

· Principles of good survey design, such as simple sampling methods and associated bias

Modeling and Inference:

· Least-squares linear regression

· Probability distributions, including normal, Student-t, Chi-Square

· Confidence intervals and hypothesis tests for means and proportions, both one and two-sample

· Chi-Square for contingency tables

· Additional probability distributions and related inference procedures can be added at instructors’ discretion, such as ANOVA, inference on regression, Chi-square goodness of fit, Poisson or binomial distributions

The role of probability in inference:

· Empirical probability as it relates to inference

· Basic concepts and laws of probability, such as complements and independence

· Additional probability topics can be added at instructors’ discretion, such as Bayes Theorem

Instructional Methods: Check all the instructional methods that will be used in teaching this course. Keep in mind that the method of instruction and activities should relate to the CSLOs.

 FORMCHECKBOX 
 
Lecture
 FORMCHECKBOX 
 
Lab
 FORMCHECKBOX 
 
Activity
 FORMCHECKBOX 
 
Problem-based Learning/Case Studies
 FORMCHECKBOX 
 
Collaborative Learning/Peer Review
 FORMCHECKBOX 
 
Demonstration/Modeling
 FORMCHECKBOX 
 
Role-Playing
 FORMCHECKBOX 
 
Discussion
 FORMCHECKBOX 
 
Computer Assisted Instruction
 FORMCHECKBOX 
 
Other (explain)  ___Use of technology_____________________________________
Textbooks: Indicate name of text (or list of text choices), author, publisher and date of publication. Date of publication has to be within 5 years of authoring course outline.  For degree applicable courses, text should be College Level. Include sample pages and the contents page of the instructor designed module if it is the only text.
Recommended text for sections at the main campus: The Basic Practice of Statistics, David Moore, WHFreeman, latest edition

Others: Elementary Statistics, Martin Triola, Addison-Wesley, latest edition

Statistics, Freedman, Pisani, Purves. Norton, latest edition
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