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SLHS 1302 Rate Your World: Quantifying judgments of human behavior 

Fall, 2014 (09/02/2014 - 12/18/2014)   

 

 

Instructor:  Yang Zhang, Ph.D., associate professor, http://www.tc.umn.edu/~zhang470   

Telephone:  612-624-7818   

E-mail:  zhang470@umn.edu 

 

Instructor office hours:  M.,W., 10:10 A.M. - 10:55 A.M. or by appointment, Shevlin 49  

 

Teaching Assistants:   Tess Koerner, PhD student, koern030@umn.edu 

    Luodi Yu, PhD student, yuxx0319@umn.edu  

 

TA office hours:  To be announced during 1st week of class and on Moodle web site. 

 

Lecture:  001 LEC , 11:15 A.M. - 12:05 P.M. , M & W,  AndH  310  

Discussion:  002 DIS , 1:25 P.M. – 02:15 P.M. , W,             Online session; This lab will meet one 

time on September 3, 2014 on Shevlin Hall 20.  

 

003 DIS , 11:15 A.M. – 12:05 P.M. , F,            ShevH  110  

 

Note: This course has many different components. Please read the syllabus carefully and seek 

clarification if you are not sure about the requirements. 

 

Course Overview  

 

This 3-credit course meets the UMN liberal education requirements in the area of mathematical thinking. 

As specified on the university web site, the courses that were approved to fulfill the liberal education 

requirements aim to “guide you through the ‘why’ and ‘how’ of different academic disciplines” and to 

“equip you with a broad range of tools that you can use to approach problems in your everyday life and 

work, and ultimately to make a positive difference in your communities, your society, your state, and your 

world.” This course was initially developed by Professors Peggy Nelson and Leslie Glaze, and its 

contents have been substantially revised before the college curriculum review committee approved it. 

Professors Yang Zhang and Benjamin Munson made major contributions to the course in its current form. 

Current materials for the course are based in part on a course at another Big Ten University, Ohio State, 

which was originally developed by Professor Mary E Beckman.  

 

Why is mathematical thinking an essential component of liberal education requirements?  
It is because of the increasing awareness and need of its importance in the Information Age. We are 

bombarded with information at an almost alarming rate. Having strong skills in quantitative thinking and 

analysis are crucial for digesting the data, from opinion polls to the results of clinical investigations of 

drugs. Without strong mathematical thinking skills, people are vulnerable to being manipulated by those 

who can present data in an attractive but misleading or incomplete way. This course is organized around 

four themes:  

  

(a) Variables and scales. On a scale of one to ten, how much do you understand about rating scales? 

Indeed, when it is appropriate to measure a variable—like understanding—with a ten-point scale, and 

when is it appropriate to measure it some other way? What are the kinds of mathematical operations that 

we can perform on different rating scales? What are the consequences of using the wrong rating scales or 

applying inappropriate analyses of them?  

 

http://www.tc.umn.edu/~zhang470
mailto:zhang470@umn.edu
mailto:koern030@umn.edu
mailto:yuxx0319@umn.edu
http://onestop2.umn.edu/courseinfo/viewClassScheduleTermAndSubject.do?campus=UMNTC&searchTerm=UMNTC%2C1149%2CFall%2C2014%2Cfalse&searchSubject=SLHS%7CSpeech-Language-Hearing+Sciences+-+SLHS&searchFullYearEnrollmentOnly=false&Submit=View#3
http://onestop2.umn.edu/courseinfo/viewClassScheduleTermAndSubject.do?campus=UMNTC&searchTerm=UMNTC%2C1149%2CFall%2C2014%2Cfalse&searchSubject=SLHS%7CSpeech-Language-Hearing+Sciences+-+SLHS&searchFullYearEnrollmentOnly=false&Submit=View#3
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(b) Distributions, probability, and hypothesis testing. If we average the fundamental frequency (= the 

physical dimension we perceive as pitch) of the voices of the men and the women in this room, they will 

likely be different. How do we know this? How can we meaningfully compare groups of people on a 

variable and ascertain whether they differ authentically or by chance?  

(c) Non-linearity in physical and psychological data. If one looks at the population of the Earth over 

time, one sees that recently it has grown much more rapidly than it did even as recently as the 1800s. 

Such nonlinearities are extremely common in the data that people are exposed to on a daily basis, such as 

data on climate change, changing political attitudes, and income disparities. What mathematical tools can 

we use to visualize, understand, analyze, and explain these nonlinearities?  

(d) Evaluating research evidence. How can we put together (a), (b), and (c) to help people be better 

critics and consumers of numbers? Examples will be drawn from communication sciences as well as 

social sciences using both physical and psychological measures.  

Many examples in this course will be taken from the study of different aspects of spoken language and 

human hearing, as in the examples of vocal pitch and loudness perception given above. The examples and 

exercises in the course are of diversified sources in order to illustrate the mathematical and statistical 

concepts to address basic questions on human behavior. A very big part of this course will be learning to 

use the R statistical software package (http://www.r-proj.org). R is free open source software for 

analyzing and visualizing data. Students are strongly encouraged to download R to their computers, as we 

will be using it for nearly every assignment in this course. R was written by programmers. It does not 

have the kind of point-clicky interface that the Microsoft and Apple Corporations have socialized people 

to depend on. However, once one develops some basic fluency with R’s command-line interface, one will 

find it an extremely useful, powerful, and (best of all), FREE analysis tool.  

We will use different numerical scales (nominal, ordinal, interval, exponential) and learn to describe and 

discuss graph results accurately using R to calculate central tendency (mean, median, mode), dispersion 

(range, scatter, quartile cutoffs, standard deviation), and test hypotheses using compound probability, 

binomial test, and t-test. In assignments, students will make observations, collect data, analyze results, 

plot trends, and interpret mathematical data. Throughout the course, students will have hands-on 

experiences in small groups that will allow peer-based learning to supplement the lecture information.  

Student Learning Outcomes 

The University of Minnesota recognizes seven student learning outcomes, as described at 

http://policy.umn.edu/Policies/Education/Education/UNDERGRADLEARNING.html These are the 

intended outcomes of receiving a bachelor's degree at the University. This course endeavors to address all 

of these outcomes, and focuses specifically on two of them:  

1. Have mastered a body of knowledge and a mode of inquiry. We are bombarded with media on a 

daily basis. Whether we are reading Buzzfeed, CNN, or the New England Journal of Medicine, we are 

bombarded with numbers. Being an effective media consumer means understanding how to best analyze 

data, critically evaluating the analyses that we read. This course fosters knowledge of the very bases of 

mathematical measurement and analysis of human behavior. Students will learn these skills from the 

‘ground up’, first learning the foundations of why we measure and analyze behavior the way we do, and 

later applying these analyses to new problems. At the end of this course students will thus have mastered 

a body of knowledge, and will have used it as a mode of inquiry to study new and interesting questions.  

http://policy.umn.edu/Policies/Education/Education/UNDERGRADLEARNING.html
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2. Can locate and critically evaluate information. The information that people are bombarded with on a 

daily basis varies in its quality. The very fact that a book with the title How to Lie with Statistics exists 

illustrates that mathematical analyses can be used to obfuscate as easily as they can be used to illuminate. 

Many of the most pressing political and social questions of our time (the best way to foster economic 

growth, the underlying causes for global temperature increases) cannot be answered without a strong 

working knowledge of the mathematical underpinnings of different arguments. Part of this course will 

involve applying new expertise in mathematical modeling of human behavior to critiques of analyses 

presented in the media.  

 

Course Materials 

 

Required textbook (available online for free on the Moodle site)  

 Beckman, M.; Bergmann, A. & Smith, B. (2010). Analyzing the Sounds of Languages (ASL). 

 

Supplementary Texts (available at University bookstore and online bookstores): 

 Niederman and Boyum (2004) What the numbers say: (WNS).  

 

Course notes:  

 Lecture notes and materials are available on the Moodle course web site.  

 

Course structure 

 

Lectures:  The purpose of the lectures is to explain the basic concepts in statistics and provide examples 

to illustrate their applications. Students are required to attend the lectures and participate in activities to 

promote learning. Students are encouraged to ask questions and seek clarification or more examples 

during lectures. Attendance will be taken and counted towards the participation points. Students are 

also asked to rate their own participation performance on a 10-point scale and justify the rating if 

necessary.  

 

Assignments:  The purpose of the assignments is to reinforce and integrate the concepts introduced in 

class and continued in discussion group activities. Assignments require students to report information 

obtained by answering questions and reporting data using graphs and basic descriptive statistics.  

 

To complete the assignments, students will upload electronic reports to the designated assignment 

box on course web site within seven days after each project is assigned for each discussion section. 

Emailed assignments will NOT be accepted. If there are technical issues in uploading your 

assignment on the course web site, please notify your TA.  

 

A brief walk-through of the assignments will be provided in lectures, and help will be provided to 

students during discussion and office hours to complete the assignments.  

 

Late assignments will be downgraded by 10% for each day that the report is late (1 day late = 10% 

reduction, 2 days late = 20% grade reduction, etc.) No report will be accepted if more than ten days 

late. Attendance will be taken for participation points. 

 

Three exams: There will be three exams given during class time. Unlike the assignments and projects, 

all exams require independent work. The tests will have True or False, multiple-choice and short-answer 

questions that focus on lecture materials and readings. Make-up opportunities will only be offered when 

students contact the instructor prior to the test, with legitimate documentation such as a medical excuse 
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documented for the dates in question by a health care provider. Examinations will be heavily weighted on 

materials presented in class. This is not a course where students can simply read the book and expect to 

get an A.  

 

Quantifying Human Behavior Project:  
Students will define and complete a human behavior analysis project. Additional details concerning this 

project will be provided online. 

The project will require three components:  

1. QHB Proposal: state the research question with operational definitions of the human behavior you will 

analyze; identify scales  

2. QHB PowerPoint: summarize your project in Powerpoint slides for presentation in class  

3. QHB Final Report: a formal written report of your project  

4. Final presentation: The final examination hours and the last two lecture hours will be time for the 

QHB project presentations.  

 

The QHB project requires students to select data from online sources. Sample resources include United 

States Uniform Crime Report (http://www.disastercenter.com/crime), United States Department of Labor 

(http://www.bls.gov), Federal Statistics (http://www.fedstats.gov), and UN Data 

(http://data.un.org/Default.aspx). Students are encouraged to synthesize and analyze local, national, and 

global issues. Due to the nature of complex data sets available in these open resources, students need to 

locate the information relevant to their hypothesis/inquiry and discuss the potential problems in 

interpreting the statistical results in terms of reliability and validity.  

 

Students will receive timely feedback on all the assignments and every aspect of the QHB project (data 

resources, data selection, hypothesis formation, statistical analysis, data interpretation and presentation). 

Team work is encouraged to promote collaborative efforts in problem-solving.  

 

Attendance: Your attendance grade is based on attendance to lectures, attendance to discussions, and 

self-evaluation. Attendance will be taken at 13 random times during the semester, by having you 

complete in-person activities. You must complete 10 of these in class to receive full credit for 

participation, i.e., you can miss three of these and still get full participation. You should plan on the three 

missed classes being times when you are sick. You should attend class every day that you are well.  

Required Discussion Sessions: The class will break into two smaller groups for required weekly 

meetings. The Wednesday session is online (except for the first group meeting in Room 20 Shevlin Hall). 

The Friday session is face-to-face led by a TA in Room 110 Shevlin Hall.  The on-line sessions will 

involve students viewing the instructions for the week’s exercise. The students will then work through the 

homework assignment. A teaching assistant will be available during the regularly scheduled lab time to 

answer students’ questions using an on-line interface. The groups will provide students additional close 

instruction and hands-on experience with the assignments. If students would like to work together with 

specific classmates on assignments and projects, they should sign up for the same discussion section. You 

may change discussion sections only if there are free seats in the other section with approval from both 

TAs. Both TAs will have office hours where students can have questions answered in person.  

 

Grading  

 Participation (10% based on attendance to lectures, attendance to discussions, and self-evaluation)  

 Tests (lecture time) (3) (45%)  

 Assignments (10) (30%)  

 Quantifying Human Behavior Project including final presentation (1) (15%)  
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Grades will be computed as follows:  

A   100-93%   C+  76-78%  

A-  90-92%   C    71-75%  

B+ 87-89%   C-  68-70%  

B   83-86%   D+ 65-67%  

B- 80-82%   D   60-65%  

F   59% and below  

 

Students enrolled for S/N grading option will need to achieve a C- or better (68%) to achieve an S. 
  

Grades will be awarded in accordance with the University of Minnesota Senate Policy on grading, using 

these standards:  

 A Achievement that is outstanding relative to the level necessary to meet course requirements.  

 B Achievement that is significantly above the level necessary to meet course requirements.  

 C Achievement that meets the course requirements in every respect.  

 D Achievement that is worthy of credit even though it fails to meet fully the course requirements.  

 F (or N) represents failure (or no credit) and signifies that the work was either (1) competed but at 

a level of achievement that is not worthy of credit, or (2) not completed and there was no 

agreement between the instructor and the student that the student would be awarded an I (see also 

I). Academic dishonesty in any portion of the academic work for a course shall be grounds for 

awarding a grade of F or N for the entire course.  

 I (Incomplete) Assigned at the discretion of the instructor when, due to extraordinary 

circumstances, e.g. hospitalization, a student is prevented from completing the work of the course 

on time. Requires a written agreement between instructor and student. All assignments and 

reports must be completed during the semester. A grade of “I” will not automatically be given to 

students who cannot hand in the assignments on the due dates. See more details on the university 

policy for incompletes at http://onestop.umn.edu/grades_and_transcripts/grades/incompletes.html 

 

 

Expectations for students  
 

University of Minnesota Senate Policy states that for each semester credit the average workload 

expectation is 1 hour of class and 3 additional hours of preparation per week. Therefore, a 3-credit course 

will involve approximately 9 hours of outside class preparation on your part, plus 3 hours of in-class time. 

Students are expected to attend all lectures and to participate actively in exercises and discussion.  

 

Policies on Student Conduct and Academic Integrity:  

Students who engage in scholastic dishonesty will be penalized. Seeking unfair advantage over others or 

misrepresenting someone else’s work as your own will result in an "F" or "N" for the course and possibly 

other. The University Student Conduct Code elaborates: “Scholastic dishonesty means plagiarizing; 

cheating on assignments or examinations; engaging in unauthorized collaboration on academic work; 

taking, acquiring, or using test materials without faculty permission; submitting false or incomplete 

records of academic achievement; acting alone or in cooperation with another to falsify records or to 

obtain dishonestly grades, honors, awards, or professional endorsement; altering forging , or misusing a 

University academic record; or fabricating or falsifying data, research procedures, or data analysis.” 

Detailed descriptions of university policies on student conduct and academic integrity are provided online: 

http://www.oscai.umn.edu/integrity/faculty/index.html 

 

 

http://onestop.umn.edu/grades_and_transcripts/grades/incompletes.html
http://www.oscai.umn.edu/integrity/faculty/index.html
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Accommodation for students with disabilities  
It is University of Minnesota policy to provide on a flexible and individualized basis, reasonable 

accommodations to students who have disabilities that may affect their ability to participate in course 

activities or to meet course requirements. Please contact the instructor if you would like to discuss your 

individual needs for accommodations.  

 

USE OF EMAIL AND COURSE WEB SITE  

In accordance with Academic/Administrative Policy 2.2.3, “A University assigned student email account 

shall be the University’s official means of communication with all students on the Twin Cities campus. 

Students are responsible for all information sent to them via their University assigned email account and 

the designated course web site.   If a student chooses to forward their University email account, he or she 

is responsible for all information, including attachments, sent to any other email account.”  

 

As a matter of good practice, students are urged to check their UMN Email account at least once daily 

and also at least once over the weekend.  

 

 

THIS MATERIAL IS AVAILABLE IN ALTERNATIVE FORMATS ON REQUEST. PLEASE CONTACT 

THE INSTRUCTOR IF YOU REQUIRE AN ALTERNATIVE FORMAT.  

 

The University of Minnesota is committed to the policy that all persons shall have equal access to its 

programs, facilities, and employment without regard to race, color, creed, religion, national origin, age, 

marital status, disability, public assistance status, veteran status, or sexual orientation.  
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Course Schedule  

 

Date  Lecture  Discussion  Assignments  

9/3 Unit 1. Variables and Scales  

Course Introduction;  
Chapter 1: Categorical data  

Introduction to R software  Read WNS Ch 1  
ASL Ch 1:  

9/8 
9/10  

Chapter 2: Numerical data and bar plots  Numerical data with R  Read WNS Ch 2  
ASL Ch 2:  
Assignment 1  

9/15 
9/17  

Chapter 3: Continuous data and time plots  Numerical data with R  Assignment 2  

9/22 
9/24  

Review 
Test 1 in class 

 
Probability with R  

Read WNS Ch 3  
ASL Ch 3 
Assignment 3  

9/29 
10/1  

Unit 2: Distributions, Probability and 
Hypothesis Testing  

Chapter 4：Probability  

Probability with R  Read WNS Ch 4  
ASL CH 4  
Assignment 4  

10/6 
10/8 

Chapter 5: Hypothesis testing  Central tendency, mean, median, 
and histograms with R  

ASL Ch 5  
Assignment 5  

10/13 
10/15  

Chapters 6 & 7: Central tendency & 
Dispersion 

Central tendency, mean, median, 
and histograms with R  

Read WNS Ch 5  
ASL Ch 6 & 7: 
Assignment 6  

10/20 
10/22  

Review 
Test 2 in class 

Hypothesis testing with R  Assignment 7  

10/27 
10/29  

Unit 3: Linearity and nonlinearity  

Chapter 8: Scatter plots 

Brainstorming Quantifying Human 
Behavior Project:  
1. define research question  
2. identify measurements & scales  

QHB proposal draft (no 
grade; feedback will be 
provided.)  

11/3 
11/5  

Chapter 9: Regression Scatter plot with R  Read WNS Ch 6  
ASL Chapter 8: 
Scatterplots  
Assignment 8  

11/10 
11/12  

Nonlinear math in real life: 
Sound intensity and interest rates 

Regression with R  Read ASL Chapters 9 & 
10: Regression  
Assignment 9  

11/17 
11/19  

Review 
Test 3 in class 
 

 Read the provided 
chapters for speech 
acoustics  
Assignment 10  

11/24 
11/26  

Unit 4: Evaluating Research Evidence   Assignment 11 

12/1 
12/3  

Evaluating Research Evidence  
QHB presentations  

Sample project and presentation  QHB project 

12/8 
12/10  

Evaluating Research Evidence  
QHB presentations  

Student presentation  QHB project 

Final presentation: 1:30 p.m.-3:30 p.m., Thursday, Dec. 18 

 
Note: The course schedule is tentative and subject to change depending on actual course progress. 


