University Curriculum Committee

Proposal for New Course
	1.  Is this course being proposed for Liberal Studies designation?      Yes  FORMCHECKBOX 
         No  FORMCHECKBOX 


	      If yes, route completed form to Liberal Studies.
	

	
	

	2. New course effective beginning what term and year? (ex. Spring 2008, Summer 2008)
	Fall 2007

	      See effective dates schedule.

	

	3. College
	Engineering and Natural Sciences
	                        4. Academic Unit
	Mathematics and Statistics

	

	5. Course subject/catalog number
	STA 275
	                             6. Units
	3

	

	7. Co-convened with
	--
	
	7a. Date approved by UGC
	--

	     (Must be approved by UGC prior to bringing to UCC.  Both course syllabi must be presented.)



	8. Cross-listed with
	--

	     (Please submit a single cross-listed syllabus that will be used for all cross-listed courses.)


	9. Long course title
	Statistical Analysis

	    (max 100 characters including spaces)

	

	10. Short course title (max. 30 characters including spaces)
	Statistical Analysis

	

	11. Catalog course description (max. 30 words, excluding requisites).

A calculus-based applied statistics course. Descriptive statistics; discrete and continuous random variables; probability distributions including binomial, Poisson, normal and t-distributions; one- and two-sample hypothesis tests and confidence intervals; simple linear regression and correlation. Credit cannot be earned in both STA 270 and STA 275 


	12. Grading option:         Letter grade
	 FORMCHECKBOX 

	   Pass/Fail
	 FORMCHECKBOX 

	  or Both
	 FORMCHECKBOX 

	

	     (If both, the course may only be offered one way for each respective section.)

	

	13.  Is this a topics course?   Yes  FORMCHECKBOX 
   No  FORMCHECKBOX 


	

	14. May course be repeated for additional units? 
	yes
	 FORMCHECKBOX 

	  no
	 FORMCHECKBOX 

	

	      a. If yes, maximum units allowed?
	     
	

	      b. If yes, may course be repeated for additional units in the same term? (ex. PES 100)
	yes
	 FORMCHECKBOX 
      
	      no
	 FORMCHECKBOX 


	
	

	15.  Please check ONE of the following that most appropriately describes the course:
	

	                        Lecture w/0 unit embedded lab    FORMCHECKBOX 

	Lecture only  FORMCHECKBOX 

	Lab only  FORMCHECKBOX 

	Clinical  FORMCHECKBOX 

	Research  FORMCHECKBOX 


	

	                        Seminar  FORMCHECKBOX 

	Field Studies   FORMCHECKBOX 

	Independent Study    FORMCHECKBOX 

	 Activity      FORMCHECKBOX 
        
	      Supervision   FORMCHECKBOX 
  

	

	

	16. Prerequisites (must be completed before proposed course)
	(MAT 137 or MAT 131) with grade greater than or equal to C

	

	17. Corequisites (must be completed with proposed course)
	--

	18. If course has no requisites, will all sections of the course require (If course has pre or co requisite, skip to question 19): 

	

	
	instructor consent   FORMCHECKBOX 

	department consent   FORMCHECKBOX 

	no consent   FORMCHECKBOX 



	19. Is the course needed for a plan of study (major, minor, certificate)?              yes
	 FORMCHECKBOX 

	           no         
	 FORMCHECKBOX 

	

	             Name of new plan?   
	BS Ed Mathematics; BS Mathematics –Extended: Actuarial Science and Statistics subplans.

	            Note:  A new plan or plan change form must be submitted with this request.

	

	20. Does course duplicate content of existing courses within or outside of your college?     yes
	 FORMCHECKBOX 

	     no
	 FORMCHECKBOX 


	                    If yes, list any courses this course may have duplicative material with and estimate percentage of duplication:

	      

	There is considerable duplication of applied statistics content with STA 270; however the context is very different and the course is taught at an altogether higher level.  Students may only earn credit in one of STA 270 and 275 and so a given student will not see a duplication of material. The Department of Mathematics and Statistics will offer one section of STA 275 each year and will teach one section less of STA 270.

	There is duplication of material with CENE 225, a calculus-based applied statistics course offered for Engineering majors.  The emphasis may be a little different, with perhaps a greater theoretical base in the STA 275 course, but the material (and potentially the textbook) is generally similar. As STA 275 targets mathematics majors there is no impact on Civil and Environmental Engineering.                

	                    Please attach letters of support from each department whose course is listed above.

	

	21. Will this course affect other academic plans, academic units, or enrollment?                yes
	 FORMCHECKBOX 

	         no                                       
	 FORMCHECKBOX 


	                    If yes, explain in justification and provide supporting documentation from the affected departments.

	

	22. Is a potential equivalent course offered at a community college (lower division only)?    yes 
	 FORMCHECKBOX 

	     no
	 FORMCHECKBOX 

	

	                       If yes, does it require listing in the Course Equivalency Guide?   yes
	 FORMCHECKBOX 

	        no
	 FORMCHECKBOX 

	

	                       Please list, if known, the institution, subject/catalog number of the course.
	     
	

	23. Justification for new course, including unique features if applicable.  (Attach proposed syllabus in the approved 
      university format). 
Currently majors in the BS Ed in Mathematics Education and the BS Mathematics - Extended take the same applied statistics course as other students at NAU. Much time is spent on things which are quite simple for mathematics majors (creation of histograms and statistical charts, interpretation of statistical tables, mechanics of computation). Introducing a separate course for our majors will allow time to better spent on the theoretical foundations of the methods of applied statistics through more careful development of probability, some of which requires knowledge of calculus. The stronger foundation will benefit all our majors (some of our undergraduate programs do not allow STA 270 to count towards the major) and in particular will improve the knowledge base of BS Ed students for which this serves as the only statistics course in the major.

	

	24. Names of current faculty qualified to teach this course
	Brent Burch, John Hagood, Michael Ratliff, Roy St. Laurent,  Rich Turek, Phil Turk, Jin Wang.
	

	

	25. If course will require additional faculty, space, or equipment, how will these requirements be satisfied? --

	

	26. Will present library holdings support this course?   yes
	 FORMCHECKBOX 

	            no
	 FORMCHECKBOX 

	


	If the course being submitted for approval is NOT a LIBERAL STUDIES course, please go to step 42.
                                                        LIBERAL STUDIES ONLY
Contact name:                                                        Contact email:       
Dept. Chair name:                                                  Dept. Chair email:      
College Contact name :                                           College Contact email:      
27.  This course is a      FORMCHECKBOX 
 Single section                            FORMCHECKBOX 
  Multi-section

28.  List names of faculty who may teach this course:       
29.  Section enrollment cap:       
If this course is being submitted for approval as a new LIBERAL STUDIES course, please complete questions 30-33.
OR
If this course is being submitted for approval as a new JUNIOR LEVEL WRITING course, please complete questions 37-38.
OR
If this course is being submitted for approval as a new SENIOR CAPSTONE course, please complete questions 39-41.

NEW LIBERAL STUDIES COURSE
30.  Thematic Focus (check all that apply):  If a topics course, must apply to ALL  sections.
       Environmental Consciousness   FORMCHECKBOX 
      Technology and Its Impact   FORMCHECKBOX 
      Valuing the Diversity of Human Experience   FORMCHECKBOX 

31.  Distribution Block  (check one):  If a topics course, must apply to ALL  sections.
       Aesthetic and Humanistic Inquiry   FORMCHECKBOX 
           Cultural Understanding   FORMCHECKBOX 
              Lab Science   FORMCHECKBOX 

       Science/Applied Science   FORMCHECKBOX 
            Social and Political Worlds   FORMCHECKBOX 

32. Skills (check two):  If a topics course, must apply to ALL  sections.
     Creative Thinking   FORMCHECKBOX 
        Critical Reading   FORMCHECKBOX 
       Effective Oral Communication   FORMCHECKBOX 
       Effective Writing   FORMCHECKBOX 

     Critical Thinking  FORMCHECKBOX 

     Ethical Reasoning   FORMCHECKBOX 
        Quantitative/Spatial Analysis   FORMCHECKBOX 
        Scientific Inquiry   FORMCHECKBOX 
       Use of Technology   FORMCHECKBOX 

33.  Is this a topics course?    Yes   FORMCHECKBOX 
          No    FORMCHECKBOX 

     If YES, please complete questions 34-36.     If NO, please go to question 42.

TOPICS COURSE ONLY
34.  Identify the Student Learning Outcomes that will be found in ALL topic syllabi offered under this course number.       
35.  Explain by what method(s) Student Learning Outcomes will be assessed in ALL topic syllabi offered under this course number.      
            
36.  Please attach an example of a Topic Syllabus offered under this course number.

GO TO question 42


NEW JUNIOR LEVEL WRITING COURSE (refer to question 19)
37.  To which degree programs offered by your department/academic unit does this proposal apply?             


38.  Do you intend to offer ABC 300 and ABC 300W?   yes    FORMCHECKBOX 
         no   FORMCHECKBOX 

          If no, please submit a course delete form for the ABC 300.

GO TO question 42
NEW SENIOR CAPSTONE COURSE (refer to question 19)
39.  To which degree programs offered by your department/academic unit does this proposal apply?       
40.  Does this proposal replace or modify an existing course or experience?  yes   FORMCHECKBOX 
        no  FORMCHECKBOX 

       If yes, which course(s)?       
41.  Do you intend to offer ABC 400 and ABC 400C?   yes   FORMCHECKBOX 
       no   FORMCHECKBOX 

          If no, please submit a course delete form for the ABC 400.
	42. Approvals
	
	
	
	

	

	Department Chair (if appropriate)                                                                                                                                Date

	

	Chair of college curriculum committee                                                                                                                        Date

	

	Dean of college                                                                                                                                                             Date

	


	For Committees use only

	

	For Liberal Studies Committee                                                                                                                                     Date


	

	Action taken:

	                          _____________________    Approved as submitted                                                   ___________________________  Approved as modified

	


	For University Curriculum Committee                                                                                                                         Date


	

	Action taken:

	

	
	
	Approved as submitted
	
	Approved as modified


College of Engineering & Natural Sciences

 Department of Mathematics & Statistics

STA 275:  STATISTICAL ANALYSIS
General Information:  STA 275 is a three-credit hour course meeting 150 minutes each week.  

Prerequisites: A grade of C or better in MAT 137.
Catalog Description: STA 275 Statistics (3).  A calculus-based applied statistics course.  Descriptive statistics; discrete and continuous random variables; probability distributions including binomial, Poisson, normal and t distributions; one- and two-sample hypothesis tests and confidence intervals; simple linear regression and correlation.  Credit cannot be earned in both STA 270 and STA 275.
Course Description:  Statistics is the discipline that seeks to quantify uncertainty in decision making via data collection and analysis.  As such, statistics is the cornerstone of much of scientific inquiry.  STA 275 will focus on the use of data to draw conclusions in the face of uncertainty.  We will develop and discuss data gathering, data analysis tools, the concept of a random variable, estimation and the evaluation of scientific hypotheses.  The focus will be on the use of statistics particularly in science and engineering applications, using the tools of calculus to develop a deeper understanding of the material.
Student Learning Outcomes   
Upon successful completion of the course, the student will be able to:
1. Understand and explain simple statistical methods commonly used in scientific research studies using correct statistical notation and appropriate language.

2. Construct informative graphical and numerical summaries of data appropriate for the type of data and the context in which it was collected, and interpret these summaries in written terms appropriate to the context in which the data was collected.

3. Understand the concept of a random variable; recognize standard probability distributions and be able to calculate probabilities for such random variables.

4. Recognize and carry out parameter estimation, construction of including confidence intervals, and hypothesis testing procedures both by hand and with the aid of a statistical calculator or using a statistical software program.

5. Understand the formalism of parameter estimation and hypothesis testing and how it relates to, supports, and advances the scientific method.

6. Properly apply the formalism of parameter estimation and hypothesis testing to scientific inquiry by appropriate statistical analysis of collected data.

7. Understand the limitations of the statistical methodology learned in the course, and be able to recognize problems in which the statistical methods learned are not appropriate.

Course Structure and Approach:  The course will provide students with opportunities to learn about the methodology of statistics through a combination of lectures, discussions, individual and group projects, and computer laboratory activities according to instructor design and preference.  Readings in the textbook will provide basic information to assist student learning.

Textbook:  A textbook is required for this course.  There are many possible textbooks available, including:

(1) Probability & Statistics for Engineering &  the Sciences, 6th ed., J.L. Devore, Duxbury, 2004.

(2)  Statistics for Engineers & Scientists, 2nd ed., W. Navidi, McGraw-Hill, 2007.

(3) Probability & Statistics for Engineers & Scientists, 7th ed., R.E. Walpole, R.H. Myers, S.L. Myers & K. Ye, Prentice-Hall, 2002.

Calculator:  A calculator is required to complete homework problems and for use in examinations.  An excellent choice for this course is the TI-83 statistical calculator.  [Note: In some sections (as indicated in the class schedule) the TI-83 calculator or its equivalent will be required.]

Computer Lab:  The use of technology for data display, manipulation and calculation is a vital part of modern statistical analysis.  So that you may become familiar with statistical software, one or more class sessions will be held in a computer lab in the Department of Mathematics & Statistics.  There you will learn how to use a statistical software package [e.g., JMP].  The use of statistical software will be required to complete technology-based assignments and may also be used in completing other homework as indicated by your instructor.
Course Outline / Timeline

1.   Descriptive Statistics – 3 days

Populations and samples; data collection; frequency distributions; graphical techniques for summarizing data; numerical measures of average and variation.

2.  
Probability – 16 days

Sample spaces, axioms of probability, counting principles, conditional probability & Bayes theorem.  Discrete random variables; Binomial, Hypergeometric, Negative Binomial, and Poisson distributions.  Continuous random variables; Uniform, Normal, Exponential, and t distributions.

3. Inferential Statistics – One Population – 10 days

The nature of inference; point estimation and confidence intervals for a population mean; point estimation and confidence intervals for a population proportion.  The nature of hypothesis tests; hypothesis tests concerning a population mean; and hypothesis tests concerning a population proportion.

4. Inferential Statistics – Two Populations – 6 days

Confidence intervals and hypothesis tests concerning two population means; independent samples; paired samples.  Confidence intervals and hypothesis tests concerning two population proportions

5. Simple linear regression – 4 days 

The simple linear regression model.  Estimating the model parameters.  Inference about the slope and model prediction. Correlation.

6. Exams and computer laboratory activities – 6 days

Assessment of Student Learning Outcomes

Student progress toward achieving course objectives will be measured in a variety of ways:

· Student understanding of basic concepts and ability to properly apply statistical techniques will be evaluated by some or all of the following:  regular homework assignments (at least weekly); quizzes; objective testing throughout the semester; and a comprehensive final examination.

· Student ability to properly use technology (graphing calculators or statistical software) as an aid to statistical calculation will be evaluated by special technology-based exercises, and in some sections individual projects.

· Student understanding of statistical procedures and ability to correctly interpret and explain them will be evaluated through class discussion, small group activities and test questions requiring short written responses.

Assessment will include a minimum of three in-class exams and a comprehensive final examination worth at least 25% of the overall grade.  In addition, individual sections will use two or more of the following items:  (a) collected traditional homework assignments; (b) collected homework requiring the use of statistical software; (c) quizzes; (d) group or individual projects requiring the collection of data, data analysis (using statistical software) and a written report.
Assignments, Examinations, Grading, and Other Policies

Hourly examinations and the comprehensive final exam.  The emphasis in this course is on gaining a conceptual understanding and skill in the use of proper statistical procedures, not on memorization of formulas.  Thus you will be allowed to bring a formula sheet with you for each exam.  Examinations will consist of word problems requiring you to apply correct statistical procedures and interpret the results in the context of the problem.  This will require the understanding of statistical terminology and the ability to convey results using correct technical English.  For some problems, output from statistical software may be provided and you will be required to interpret the output in an appropriate manner.  A portion (less than 20%) of the each examination may consist of multiple choice or true/false questions used to assess understanding of fundamental concepts, definitions and principles of statistics.

Homework assignments.  Regular written homework assignments will be made requiring you to apply the statistical techniques discussed in class to solving problems.  This will require familiarity and understanding of the mechanics of statistical techniques, their conceptual basis, the use of appropriate technology (statistical calculator or software), and the ability to interpret results using everyday language.
Grading System:  A standard scale based on total points earned (A: 90% or higher; B: 80-89%, etc.) is suggested as a starting point.
Course Policies: These may vary from instructor to instructor. The following are suggested:

· Make-up tests will not be given except for institutional reasons

· Attendance at all class session is expected.

· Academic dishonesty will not be tolerated.

University policies:  Students are responsible for the following University policies: Safe Environment, Students with Disabilities, Institutional Review Board, Academic Integrity, and the Academic Contact Hour Policy.  A copy of these policies may be downloaded from the web site http://jan.ucc.nau.edu/academicadmin/policy.doc.
PAGE  
1
revised 8/06

