Course Syllabus for Stat 201.01:
Statistics in THE SPORTS WORLD
Instructor Contact Information:

Instructor: Dr. Deborah Rumsey / 227 Cockins Hall / 292-0779 / rumsey-johnson.1@osu.edu / Office Hours: TBD

Course Rationale:
Statistics courses at the GEC level are generally (and successfully)  taught  by presenting and practicing statistical concepts and techniques that can be applied in everyday life and the workplace. The goal is for students to develop statistical literacy, reasoning, and thinking to solve problems. Typically these courses introduce the statistical concepts, practice the ideas, and then show the applications. The applications usually come from a variety of areas such as business, medicine, psychology, and the media. GEC statistics courses (in general, not just for OSU) just by their nature, design, and their audiences, are not able to (nor is it their purpose to) focus on exploring one real-world topic in its own right. However, the statistics GEC courses do provide all the necessary tools for being able to do such exploration, if the opportunity arose.  What is needed is to take that next step.

Stat 201.01 provides that next step within a particular context; it provides the opportunity for students to use the statistics they learned in their GEC course to explore the realm of sports of all types. Statistics are used as an important tool to help answer questions of interest to and generated by students, not just questions generated by their instructor. 

Through the exploration of sports, we are promoting life skills of using statistics to answer questions; and we are doing it within a real-world area that students are (and will continue to be) very much interested in.  These questions, in total, will use all the statistical tools learned in the GEC statistics course in order to answer. The trick is to determine which tools to apply when, and how to use them appropriately to answer the questions. That is the underlying focus of Stat 201.01.
Course Description:
Statistics in the Sports World delves into the area of sports, asking and answering questions, debating issues, and analyzing data from a variety of sports using statistics. Specific sports covered will include the major U.S. sports (football, baseball, and basketball) along with other sports based on current interests and events. For example, Winter Olympics sports (such as skating and skiing); Summer Olympics sports (such as soccer and track/field); and other sports such as golf, bowling, or even curling. 
This course builds on the statistical ideas covered in the GEC statistics courses and uses them as tools to explore sports. The course is designed to follow an inquiry based learning model; students formulate questions of interest regarding sports, use statistics to analyze, discuss, debate, and evaluate sports data, and use the results to formulate ideas, share opinions, debate issues, and come up with well thought out answers to their sports questions. Rather than first seeing statistical concepts and then applying them to sports scenarios, this course is designed to immerse students within the sports world and using statistics as the tools  to access, organize, and analyze sports data to answer interesting questions. For example: Who is the best power hitter in baseball and why? How are the BCS rankings calculated and do you agree with the process? How can you tell whether Olympic judges produce biased scores? How should you fill out your brackets for the NCAA basketball tournament? Or, how long do you predict it will take to break the world record for the 100 yard dash, and will there ever be a speed record that can never be beaten?
Statistical topics used in this course include data summaries, analysis of contingency tables, correlation and simple linear regression, sampling distributions, estimation, confidence intervals, and hypothesis testing. The special focus of the course is on solving problems and answering questions of interest pertaining to sports through the identification and use of appropriate statistical techniques. Special skills include formulating interesting questions; accessing and managing sports data; organizing and summarizing data; choosing and applying appropriate data analysis techniques; interpreting results to answer questions about sports; discussing, debating, and communicating results and conclusions with others using a variety of formats. 
These concepts, techniques and skills are developed and practiced through independent and team-based lab activities, group projects (including participation in an end-of-quarter poster session with Q&A and a final written report); in-class discussions and debates based on outside readings from the area of sports; written homework and problem solving activities. 

Course Meetings and Credit Hours:

Stat 201.01 meets 2 times a week (2-72 minute labs) on M, W from 2:30-3:18 in Room 311 Central Classroom Building. Total credit hours equals 3.
Prerequisites:

The prerequisite for Stat 201 is one Statistics GEC or equivalent, or permission of instructor. Stat 201 cannot be used to replace a Statistics GEC. 
Course Objectives:

· Expand your knowledge and understanding of sports through the eyes of statistics. 

· Understand, utilize and build upon introductory level statistical techniques and procedures to explore, discuss, debate, and answer questions about a variety of different sports.
· Develop strong research skills and confidence within an inquiry-based format: asking your own questions; exploring data independently and in teams to find answers; making informed decisions; and communicating your ideas and results in oral and written form – all within the context of sports.
Required Materials:  
· Statistics – A Guide to the Unknown (4e), by Roxy Peck, George Casella, George W. Cobb; Roger Hoerl; Deborah Nolan; Robert Starbuck; and Hal Stern (Thomson/Brooks Cole, 2006). Available in the university bookstores or on Amazon.com.
· Supplementary readings taken from sports supplied by the instructor.
Technology:  
· Calculators: A scientific calculator is required

· Statistical software: Minitab will be used to analyze data in and out of class. Minitab is freely available on campus in the public labs, or for rental from Minitab for $29.95 per quarter.

Stat 201 Course Website on Carmen:
· All course announcements and updates
· Course syllabus and schedule, in- and out-of-class activities and homework, selected solutions, group postings, chat, etc.
Statistics Help Room: 
In addition to your instructor’s office hours, there is free help and study space available in Cockins Hall Room 130/132 most hours M-F. For more information on statistics help room hours, see http://www.mslc.ohio-state.edu.

Assessments:  
Your final course grade will be based on the following assessments:
	In-class Group Assignments (5 activities conducted in lab; 40 points each)
	200 pts

	Out-of-class Homework (5 assignments; 40 points each; individual work)
	200 pts

	One Midterm  Exam (formula sheets/tables provided; no additional materials allowed)
	300 pts

	Final Group Project (assessment includes a poster presented at the end-of-quarter poster session, and a final written report; 150 points for each part)
	300 pts

	Total Points Possible
	1000 pts


Grading Scale: 
Our typical grading scale is shown below, subject to curve at the end of the quarter if necessary.
	
	
	
	B+
	870-899
	
	C+
	770-799
	
	D+
	670-699

	A
	930-1000
	
	B
	830-869
	
	C
	730-769
	
	D
	600-669

	A-
	900-929
	
	B-
	800-829
	
	C-
	700-729
	
	F
	below 600


In-Class Group Activities:
In-class group activities will take place during the two-48 minute labs each week in groups of two. Five group assignments (based on the in-class activities) will be turned in for a grade. Each group will turn in one assignment; both members of each group receive the same grade. Group assignments will be composed of the following:
· Participating in and summarizing class discussions and debates regarding out-of-class supplementary readings pertaining to sports.
· Conducting small-scale data analysis activities to answer a given question about a choice of sports using the statistical ideas for the week, and discussing the results. 
· Planning, assessing progress, working on, and getting feedback on a final project, completed in teams, on a sports topic. A short progress report worksheet will be filled out by each group periodically as part of the in-class group activities.
Out-of-class Homework:

Out-of-class homework gives you an opportunity to find out how well you understand and can apply the ideas and techniques from the course as you go along. Five homework assignments will be turned in during the quarter for a grade. Homework assignments will be composed of the following:
· Working out problems that practice, reinforce, and apply the two or three ‘big ideas for the week’ presented in lecture to answer sports questions.
· Answering questions regarding supplementary readings about sports (1 paragraph per question maximum). Readings provided by the instructor.
· Analyzing small data sets to demonstrate individual knowledge of the statistical software (Minitab) and how to use it to analyze sports data. 

Out-of-class homework is expected to be completed by each individual. You may work with others on your homework; however your final answers, work, and discussions must be in your own words. All work and justifications must be clearly shown and written. Your final answer must be clearly identified in the case of a numerical answer. Homework must be turned in on white computer printer paper; no spiral notebook sheets will be accepted. Sheets must be stapled with your name written (in pen) on each page.

Midterm Exam:
One midterm will be held in class during week 6 of the quarter. It will last 48 minutes and will be based on all material covered in Weeks 1-5.
· Midterm Exam Content: questions will be multiple choice, true/false, and short answer/work it out problems with interpretation. Computer output may appear on the exam and you will be expected to use the output to answer various questions. We will include problems related to the in- and out-of-class activities, including group work, homework, and lecture. There will likely be 20-30 problems (including parts.)

· Midterm Exam materials. No review/cheat sheets or any other outside materials are allowed on the midterm exam. We provide a copy of the Stat 201 formula sheet attached to each exam. The formula sheet is already posted on the Carmen website. Statistical tables will also be provided on the exam as needed. Calculators (but no cell phones) may be used on the midterm.
· Make up Exam: If you have an emergency and are going to miss the midterm exam please notify your instructor as soon as possible so arrangements can be made. Please also have documentation (doctor’s note, etc.) as to why you missed the exam. Make up exams are given only when documentation is approved by your instructor. An unapproved missed exam will receive a zero.
· Regrade policy for the midterm: If you have a question about the grading of your midterm, you may file an appeal with your instructor. An appeal consists of a neatly written or typed note on 8.5 x 11 paper attached to your exam that briefly explains what your instructor should consider. All appeals must be filed within one week after exams are returned.
· Full credit on exam problems: You must show your work and justify your answers for short answer/worked out problems. Answers without work or justification will not receive full credit. 
Final Project: 
You will complete a final group project that you will work on throughout the quarter in groups of two. The project includes developing a research question of interest to you regarding a specific sport; determining the appropriate statistical methods and analyses needed to address the question; identifying relevant and useful data from available databases; conducting an appropriate statistical analysis of the data; interpreting the results to make conclusions and decisions; and using these results to make conclusions and provide answers to your research question. You may also wish to recommend ‘next questions’ for future researchers to explore. It is expected that statistical ideas and techniques covered in Weeks 7-9 will be included as part of your final project.
As Part 1 of your final project assessment, your group will share your sports question, results and conclusions in one of four poster sessions during the last week of class. During your designated poster session, you will briefly discuss your poster and answer questions from the instructor and your peers, for a total of 10 minutes per group. Each group will fill out a short (anonymous) evaluation form for a selected number other groups in the class (to be determined by the instructor). Your group’s grade on this part of the final project will be based on the question you chose, the statistical ideas you applied, the conclusions you made, and the quality and creativity of your poster. Your assessment will in addition be based on peer evaluations; the quality of your brief oral presentation; your responses to the questions asked; and how well your team worked as a balanced and productive unit. 
Part 2 of your final project assessment involves a written report (one per group). The written report consists of 2-3 pages (typed; including all relevant graphs and data analyses) addressing the issues in the project description above (see paragraph one of this section.) The written report is due at the time of the poster presentation for your group. Your report will be graded on content, correctness, conclusions, and overall presentation.
Some time in the lab portion of the course will be set aside to work with your group on your projects during the quarter. The purpose of this time in class is to check with your instructor on your plans and your progress; work out an equitable workload and timeline for members of the group; and spend time working together on the project.
Attendance and Participation:  
Attendance is essential if you wish to do well in this course. Class participation is encouraged and appreciated. The more participation from each of you, the more interesting the class will be. 
Your Responsibilities:  
You are responsible for your own learning. Your instructor’s job is to facilitate your learning and understanding of the discipline of statistics. We will help you as much as we can, but learning the material is ultimately up to you. 
Your responsibilities include:
· Attending all class meetings and getting assignments and notes from others if you must miss class
· Doing the assigned textbook and supplementary readings on time and participating in class discussions
· Participating in and doing your share of the work for group activities and final project
· Asking questions when you have them, either in class or out of class

· Contacting your instructor if you have any difficulties and/or special situations
Academic Misconduct:  
Please help us to maintain an academic environment of mutual respect, fair treatment, and personal growth. You are expected to produce original and independent work on homework and the midterm exam. Although students are often encouraged to work together on homework assignments, all students must submit their own written work in their own words. Academic misconduct will not be tolerated and will be dealt with procedurally in accordance with University Rule 3335-31-02 (found at http://oaa.osu.edu/procedures/1.0.html).

Cell phones: 
Cell phones must be either turned off or put on vibrate during class, as cell phones ringing during class disrupt the learning process. Additionally, no cell phone calculators will be allowed on the midterm exam. This applies also to PDAs with communication capabilities.

E-mail Correspondence: 
In order to protect your privacy, all course e-mail correspondence must be done through a valid OSU name.nn account. If you have not activated your OSU email account, you can activate your account at https://acctmgt.service.ohio-state.edu/cgi-bin/KRB1EntryAdd .
Addressing Issues of Differing Abilities: 
All students who feel they may need accommodations based on the impact of a disability should contact the instructor privately to discuss their specific needs. Students with documented disabilities must also contact the Office of Disability Services (ODS) in 150 Pomerene Hall (phone: 292-3307) to coordinate reasonable accommodations for the course. ODS forms must be given to your instructor as early in the quarter as possible to be filled out and returned to you.

 course schedule for stat 201.01: Statistics in THE SPORTS WORLD
	Week
	Statistical Topics and Learning Objectives

	1-2
	Overarching Topic: Finding data and making sense of it

Examples of questions to explore:
· What raw data is produced and reported in college football (by the media, sportscasters, fans, coaches) and where do you find this data?

· What types of statistics are reported when summarizing a baseball game and why? What do those statistics tell us? What do they leave out?

· How can you  summarize data to assess a player’s performance? A team’s performance? 
· Which current baseball power hitter is the best  (you define “best”) and why?

· What are the current salaries in the NBA? What’s a ‘typical’ salary? How much do they vary?

· NBA players are in debates with the team owners regarding salary. Which statistics would you use to argue for the players? The owners?

Learning Objectives: 
· Become familiar with available college football databases (identified and/or provided by the instructor)

· Discussion of college football, statistics used by the media, coaches, sportscasters, and fans related to college football.  
· Determine which graph(s), statistical summaries and descriptive statistics are needed to answer sports questions and produce those graphs and statistical summaries. 
· Interpret the results to provide exploratory answers to the questions

· . Group Activity #1 Due end of Week 1; HW #1 due end of Week 2

	3
	Overarching Topic: Building models from your data

Examples of questions to explore: 
· Suppose an NBA player has an 80% free throw percentage. How often will he do a lot better than that? A lot worse than that? How much better or worse will he likely do in a given game, compared to his average?

· Is there such a thing as a hitting streak? If so how would you tell?

· How are NBA salaries distributed over a team? Over the entire league?
· Is there a predictable pattern in attendance at Cub’s baseball games? 
· What pattern (if any) do home run hitting distances take on for a given player? For a given team? For a given ball park?

· What kinds of football statistics should fall into a bell-shaped pattern? Which ones probably don’t? How would you check?

· Are free throw outcomes independent?

Learning Objectives: 
· Identify random variables from your database that will answer questions. 
· Group Activity #2 Due
· Understanding random variables, distributions, means and standard deviations

·  Knowing when and how to apply the binomial and normal distributions.


	4
	Overarching Topic: Breaking down results with tables and probabilities
Examples of questions to explore:
· You’re a pitcher getting prepared for your next; how do you determine which pitches to use for different batters? Which pitches to use for different pitch counts?
· Is there such a thing as a home field advantage?
· Do left handed pitchers have more success striking out left handed batters or right handed batters?
· Should a football coach “go for it” on 4th down? Should they go for the extra point or the 2 point conversion? Does it depend on the situation? If so, how?

· Is the occurrence of a home run related to the number of men on base? The score of the game? Whether it’s a night or day game? Whether it’s home or away?
Learning Objectives: 
· Identify qualitative variables from the database relevant to topical questions.
·  Examine relationships among those variables using contingency tables., marginal, joint, and conditional probability, Bayes Rule.
· Homework #2 Due

	5
	Overarching Topic:  Looking for Relationships and making predictions with numerical data
Examples of questions to explore:
· Can you predict a figure skater’s score on the long program based on their score on the short program?
· Is a bowler’s first game score related to their second game score? If so, how?
· Does the time achieved in the first portion of the slalom relate to the total time? If so, how?
· Is total roster salary related to game attendance in the NFL? NBA?

· Can you predict total points scored for a hockey season based on the total minutes of power plays for the season?

· Do you win more games if you have a higher total roster salary?

· Do scores on the combine relate to NFL performance? Draft order? If so, how?
· Is the number of fouls a player has related to the number of points they score in basketball?

Learning Objectives: 
· Identify and choose quantitative variables in various Winter Olympic sports that may have linear relationships.
· Explore relationships among those variables using scatterplots, correlation and regression.
· Make predictions based on your regression results in appropriate situations
· Group Activity #3 and  Homework #3 Due

	6
	Project work/Material Review/Midterm Exam; Group Activity #4 Due (project progress report)

	7
	Overarching Topic: Measuring variability in results from sample to sample

Examples of questions to explore:
· How much do average track times vary between different heats of a race?
· If you put all the batting averages together for players of the same position, what would the histogram look like? 
· If you randomly sampled 50 wide receivers and looked at their average yards after catch, how can you use this information to make predictions for another wide receiver?

· How would you use statistics to determine whether a player should be in the Hall of Fame? 

· Learning Objectives: 
· Measure and report how much you expect your sample means and proportions to vary, relevant to your selected questions on single quantitative and qualitative variables. Homework #4 Due
· Conduct simulations to examine the behavior of sample means and sample proportions.
· Using the available databases (as a class) to select samples and confirm the behavior of the resulting sampling distribution for a mean and a proportion. 
· Examine the pattern, behavior, and variability in your sample results using sampling distributions and the Central Limit Theorem. 
· Understand the effects of sample size and population standard deviation in that process.

	8
	Overarching Topic: Getting good estimates
Possible questions to explore:  

· Estimate the overall scoring percentage for an NBA player; for a team
· Estimate the free throw percentage for a player for the season based on a sample of free throws

· Find a range of likely values for the average time for a 500 meter swim for women at the Olympic level? What about the men? How do those averages compare?
Learning Objectives:
· Form appropriate estimates to answer the questions using confidence intervals for the mean and proportion.
·  Interpret the results properly and understand the limitations of the results. 
· Determine how population standard deviation, sample size, and the significance level affect the outcome.
· Choose appropriate sample sizes to answer new topical questions within a desired margin of error (first conducting a pilot study to estimate population standard deviation). 
· Group Activity #5 Due

	9
	Overarching Topic: Testing hypotheses

Possible questions to explore:

· Is the current average number of home runs in major league baseball different from the average for 1950? What about the average home run distance? A pitcher’s ERA?
· Compare football today with football 10 years ago. Is the percentage of time passing vs. running in football different today? What about completions, or yards after catch? What about the average weight of a defensive lineman?
· A sportscaster says that a particular NBA player’s free throw percentage in the last 10 games has increased, so he must be on a streak. Is there enough evidence to confirm his conclusion?
· Compare two countries with respect to their results in the Olympics.
· Compare the American League vs. the National League to assess the added value of a designated hitter.
Learning Objectives: 
· Form and test hypotheses that you and the class develop; or that you want to investigate
· Be able to formally set up and conduct a hypothesis test for a mean and proportion.
· Begin exploring hypothesis tests for two means and two proportions.
· Interpret the results properly and understand the limitations, as well as the chance for and impact of error. 
· Determine how population standard deviation, sample size, and the significance level affect the outcome.
· Homework #5 Due


	10
	Final Projects – Poster Sessions with Summary and Question/Answer for each group 
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