AMEDDC&S
Academy of Health Sciences

Army-Baylor University Graduate Program in Health and Business Administration
Quantitative Analysis I: Statistics & Research Methods for 

Health Care Administration, HCA 5310

“The Hardest Class You’ll Ever Love.”

Semester 1, 2007

“Excellence in Federal Health and Business Administration”

I. Instructor Information.
      Instructor Name: Larry Fulton, Ph.D.

Willis Hall, Bldg 2841, Room 1411D

Office hours: Monday-Wednesday & Friday, 1300-1500; by appointment

Office phone number: (210) 295-8632

Home phone number:  (210) 658-9936


Cell phone number:  (210) 367-4417


Email address: larry_fulton@att.net; lawrence.fulton@amedd.army.mil 
II. Course Information.  
    
A.  Core or elective: Core
    
B.  Prerequisites: None
C.  Day/Time the class meets: Tuesdays and Thursdays, from 1200-1400.
D. Course Description:  Basic research method techniques and common statistical 

applications are presented. Statistical techniques for problem-solving and decision-making including theoretical and applied statistical and quantitative skills to understand, conduct and evaluate managerial research. Topics for investigation include measurement theory, the scientific method, the research process, experimental design, hypothesis construction and testing, critical evaluation of research, sampling, data collection, coding, and reduction. Concepts of functional relationships, descriptive measures, probability distributions, sampling, hypothesis testing, inference, chi-square, student’s t-test, correlation, regression, analysis of variance, and time-series forecasting serve as primary content for this course.
E.  Curriculum Integration: This course is the first of three integrated quantitative analysis courses (Quantitative Analysis I, II, III) designed to prepare health care administration students to summarize, analyze, and interpret data for problem solving and decision-making. This course guides and assists the student in understanding and interpreting the scientific and managerial research literature presented in the U.S. Healthcare Systems, Healthcare Productivity, Organizational Behavior, and Healthcare Quality courses. See section VIII for Joint Medical Executive Skills Core Curriculum coverage.
III. Course Objectives.
     A.  Course Goals: 
1.  For students to understand that quantitative analysis encompasses statistics, research methods, organizational analysis, theory and healthcare knowledge.  

2.  For students to become informed consumers, interpreters and producers of research methods and statistical practices.

3.  For students to gain and demonstrate quantitative skills that are in high demand in the military healthcare environment.

     B.  Course Objectives:  
           
1.  Summarize quantitative data with descriptive statistics

2.  Formulate and test hypotheses with inferential statistics

    
3.  Discuss ethics in health care administration research 


4.  Define a research question, collect, analyze, and interpret secondary data

            5.  Conduct a quantitative project, summarize findings, and present results to the class
IV.  Course Method(s): This course will involve classroom lecture, SPSS data analysis sessions, Megastat sessions, and a project (oral presentation and written paper) involving the analysis and presentation of secondary quantitative national healthcare data.
V.  Course Resource Requirements.
     A.  Textbooks: 
1. Required:  Books will be used for all three Quantitative Analysis Courses

Lind, D, Marchal, W, & Wathen, S. (2008).  Statistical Techniques in Business and Economics (13th Edition).  Boston:  McGraw-Hill.  ISBN-13: 9780130477842

Cooper, D.R. & Schindler, P.S. (2006).  Business research methods. (9th Edition). 

        New York: McGraw Hill-Irwin.  ISBN: 0073030228
American Psychological Association. (2001). Publication manual of the American 

        Psychological Association (5th ed.), Washington, DC: Author. 

            2.  Recommended: No additional books needed.
     B.  Readings:


1.  Required readings*:   To be distributed in class.

2. Library holdings: On reserve – AMEDDC&S Stimson Library
Edwards, A. (1976). An introduction to linear regression and correlation. San Francisco,

       CA: W. H. Freeman.*
Ullman, R., & Kominski, G. (1984). Hospital rate setting by per-case methods: DRGs

        and the New Jersey Department of Health. In: Suver, J., Kahn, C., & Clement, J. 

        (Eds). Cases in health care financial management. Ann Arbor, MI: Health

         Administration Press and Association of University Programs in Health

         Administration (AUPHA).*
Kerlinger, F. (1986). Foundations of behavioral research. (3rd ed.). New York: Holt, 

        Rinehart, & Winston. 

       
3.  Web Resources: 

      a   G. David Garson’s on-line textbook on statistics that is an excellent resource

                         http://www2.chass.ncsu.edu/garson/pa765/statnote.htm

       b. Dr. A. David Mangelsdorff (under teaching recommendations = RM)
                         http://users.idworld.net/dmangels/ 

c. Examples of secondary data sources for project - states, years, groups

              CDC Data & Statistics    http://www.cdc.gov/DataStatistics
                                 CDC Behavioral Risk Factors Surveillance   http://www.cdc.gov/brfss
                                 State and Metro Area Data Book   http://www.census.gov/compendia/smadb


4.  Recommended/additional readings: Occasional handouts
C.  Case studies: none

D.  Written requirements: 
Students will conduct a quantitative research project using secondary data from health care administration sources. The project paper will consist of a title page, abstract, brief literature introduction, methods, results, conclusions, and references sections. The paper will follow the format specified in the APA Publication Manual and will not exceed five pages of content. Students will also make a five to seven minute oral presentation on their project.

E. Lab/review sessions: In class SPSS sessions will be conducted in conjunction with the

session lecture problems presented, to include data entry and statistical analysis.  We will also be using MegaStat, an Excel add-in.  An automated pre-course will remain available on the Army Medical Department Blackboard site throughout the term; however, the due date for bonus credit (max of 10%) is the beginning of week 2.  
Ethical Decision Making:   The class is augmented through computer-based training with the use of the National Institutes of Health (NIH), Office of Human Subjects Research, Human Participant Protections: Education for Research Teams.  Participants successfully completing this course receive a NIH Certificate.  The course will take about two to four hours to complete.  You are expected to complete this course before the mid-term examination.  The link to the CBT follows:

http://cme.nci.nih.gov/
http://cme.cancer.gov/clinicaltrials/learning/humanparticipant-protections.asp
Please hand in a copy of your NIH certificate when you arrive for the midterm examination.

Familiarization with the M2 Military Health System (MHS) Management Analysis Reporting Tool (MART) and the Executive Information and Decision Support (EI/DS) system. The MHS Mart (M2) is a data warehouse that provides patient-level data for direct and network care, both outpatient and inpatient. The EI/DS uses a business objects system that allows one to use the M2 Mart. Students will need to complete EI/DS and M2 individualized internet short course training to use the system during one of the three Quantitative Analysis (I, II, III) courses.
VI.  Method(s) of Evaluation.
    
A.  Deliverables: (type, value/points, date due)

	TYPE
	VALUE (percent)
	DATE DUE

	First examination (1.5 hours)
	15
	July 15

	Second examination (1.5 hours)
	20
	August 19

	Final examination (3 hours)
	25
	September 19

	Project paper (APA)
	10
	September 2

	Project presentation (10 minutes)
	10
	September 4-11

	Homework
	16 (2 points each)
	Thursdays, Weeks 2-9

	NIH - Ethical Decision Making 

   Computer Based Training
	  4
	August 19

	
	100 points
	

	
	
	

	BONUS:  Pre-Course 
	10
	Before July 3 for credit to be awarded


  

B.  Grading Policy: Because this is a graduate course, regular attendance, careful preparation of all reading material and assignments, paying attention and contributing to class discussions are fundamental requirements. Assignments must be turned in at the beginning of class – not afterward. Any academic dishonesty (e.g., plagiarism, cheating, using “legacy files”) or non-academic behaviors (e.g., surfing the web during class) may result in class failure and potentially UCMJ action, in accordance with AMEDDC&S regulations.

C.  Army-Baylor University Graduate Program grading chart:
	% EQUIVALENT
	GRADE

	
	

	100% - 94%
	A

	  93% - 90%
	A-

	  89% - 87%
	B+

	  86% - 84%
	B

	  83% - 80%
	B-

	  79% - 77%
	C+

	  76% - 74%
	C

	  73% - 70%
	C-

	  Below 70%
	F


NOTE: Decimal places in a grade/score are not “rounded up.”  For example, an exam grade of 89.5% remains an 89 (B+).
VII.  Class Schedule:  Class meets on Tuesday and Thursday from 1200-1400.
	Session
	Topics Covered

	
	

	Session #: 1

Day:  Tuesday

Date: 1 July

Time:  1200-1400
	Topic Title: Introduction to research and statistics-What is Statistics; Frequency Tables, Frequency Distributions, and Graphic Presentation
Learning Objectives:  Understand 

· the need for sound reasoning 
· the terminology used by professional researchers 
· the formulation of a research hypothesis
· why a manager needs to know statistics
· the growth and development of modern statistics
· some important definitions
· descriptive versus inferential statistics

· types of data and their sources

· design of survey research

· types of sampling methods

· types of survey errors
· how to organize numerical data

· the ordered array and stem-leaf display

· tabulating / graphing univariate numerical data

· frequency distributions / tables, histograms, etc.

· cumulative distributions: tables, the ogive

· graphing bivariate numerical data

· tabulating / graphing univariate categorical data

· the summary table

· bar and pie charts, the pareto diagram

· tabulating / graphing bivariate categorical data

· contingency tables

· side by side bar charts

· graphical excellence and common errors 

Homework due: 
· Scan Chapters 1-2 (Cooper) and Chapters 12-13.  
· Read Chapter 1-4 (Lind, et al).  


	Session #: 2

Day: Thursday

Date:  3 July

Time:  1200-1400
	Topic Title: Numerical Measures
Learning Objectives:  Understand 
· measures of central tendency

· mean, median, mode, geometric mean

· quartile

· measures of variation

· range, interquartile range, variance and standard deviation, coefficient of variation

· shape (symmetric, skewed) using box-and-whisker plots

· the empirical rule and the Chebyshev rule

· coefficient of correlation

· pitfalls and ethical issues

· software to support computations

Homework assigned:  

· Homework 1

Homework due: 

· Course Bonus
· Review Chapter 2-4 (Lind, et al).  



	Session #: 3
Day: Tuesday

Date:  8 July

Time:  1200-1400
	Topic Title: A Survey of Probability Concepts
Learning Objectives:  Understand 

· basic probability concepts

· sample spaces and events, simple probability, joint probability

· conditional probability

· statistical independence, marginal probability

· Bayes’ theorem

· counting rules

Homework due: 

· Read Chapter 5 (Lind, et al).

	Session #: 4
Day: Thursday

Date:  10 July

Time:  1200-1400
	Topic Title:  Some Discrete Probability Distributions

Learning Objectives:  Understand

· the probability of a discrete random variable

· covariance and its applications in finance

· binomial distribution

· poisson distribution

· hypergeometric distribution
· geometric distribution
· software to support computations

Homework assigned:  

· Homework 2

Homework due: 

· Read Chapter 6 (Lind, et al).
· Homework 1


	Session #: 5

Day: Tuesday

Date:  15 July

Time:  1200-1400
	Topic Title:  First Examination


	Session #: 6

Day: Thursday

Date:  17 July

Time:  1200-1400
	Topic Title: Some Continuous Distributions  

Learning Objectives:  Understand
· the normal distribution

· the standardized normal distribution

· evaluating the normality assumption

· the uniform distribution

· the exponential distribution

Homework assigned: 

· Homework 3

Homework due: 

· Read Chapter 7 (Lind, et al).
· Homework 2



	Session #: 7

Day: Tuesday

Date:  22 July

Time:  1200-1400
	Topic Title: Sampling Methods and the Central Limit Theorem
Learning Objectives:  Understand
· sampling distribution of the mean

· the central limit theorem

· sampling distribution of the proportion

· sampling from finite population

Homework due: 

· Read Chapter 8 (Lind, et al).

	Session #: 8

Day: Thursday

Date:  24 July

Time:  1200-1400
	Topic Title: Estimation and Confidence Intervals
Learning Objectives:  Understand
· estimation process

· point estimates

· interval estimates

· confidence interval estimation for the mean (sigma known)

· determining sample size

· confidence interval estimation for the mean (sigma unknown)

· confidence interval estimation for the proportion 

· confidence interval estimation for population total

· confidence interval estimation for total difference in the population

· estimation and sample size determination for finite population 

· confidence interval estimation and ethical issues

Homework assigned: 

· Homework 4
Homework due: 

· Read Chapter 9 (Lind, et al).
· Homework 3


	Session #: 9

Day: Tuesday

Date:  29 July

Time:  1200-1400
	Topic Title: One Sample Tests of Hypotheses
Learning Objectives:  Understand
· hypothesis testing methodology

· Z  test for the mean (   known)

· p-value approach to hypothesis testing

· connection to confidence interval estimation

· one-tail tests

· t  test for the mean (sigma unknown)

· Z  test for the proportion

· potential hypothesis-testing pitfalls / ethical issues

Homework due: 

· Read Chapter 10 (Lind, et al).

· Read Chapter 3 (Cooper, et al).


	Session #: 10

Day: Thursday

Date:  31 July

Time:  1200-1400
	Topic Title: Two-Sample Tests of Hypotheses
Learning Objectives:  Understand
· comparing two independent samples

· independent samples Z  test for the difference in two means

· pooled-variance t  test for the difference in two means

· F test for the difference in two variances

· comparing two related samples

· paired-sample Z  test for the mean difference

· paired-sample t  test for the mean difference

Homework assigned: 

· Homework 5

Homework due: 

· Read Chapter 11 (Lind, et al).
· Homework 4


	Session #: 11

Day: Tuesday

Date:  5 August

Time:  1200-1400
	Topic Title: Analysis of Variance
Learning Objectives:  Understand

· the completely randomized design:
one-way analysis of variance

· ANOVA assumptions

· F  test for difference in c  means

· the Tukey-Kramer procedure

· Levene’s test for homogeneity of variance

· the randomized block design

· F  test for the difference in c  means

· the Tukey procedure

· the factorial design: two-way analysis of variance

· examine effects of factors and interaction

· Kruskal-Wallis rank test for differences in c  medians

· Friedman rank test for differences in c  medians

Homework due: 

· Read Chapter 12 (Lind, et al).


	Session #: 12

Day: Thursday

Date:  7 August

Time:  1200-1400
	Topic Title:  Simple Linear Regression  

Learning Objectives:  Understand

· types of regression models

· determining the simple linear regression equation

· measures of variation

· assumptions of regression and correlation

· residual analysis 

· measuring autocorrelation

· inferences about the slope

· correlation - measuring the strength of the association

· estimation of mean values and prediction of individual values

· pitfalls in regression and ethical issues

Homework assigned: 
· Homework 6
Homework due: 

· Read Chapter 13 (Lind, et al).
· Homework 5


	Session #: 13

Day: Tuesday

Date:  12 August

Time:  1200-1400
	Topic Title: Multiple Regression and Correlation Analysis
Learning Objectives:  Understand

· the multiple regression model

· residual analysis

· testing significance of the regression model

· inferences on the population regression coefficients

· testing portions of the multiple regression model

· dummy-variables and interaction terms

M2 queries

Homework due: 

· Read Chapter 14 (Lind, et al).

	Session #: 14

Day: Thursday

Date:  14 August

Time:  1200-1400
	Topic Title: Multiple Regression Model Building

Learning Objectives: Understand
· the quadratic regression model

· using transformations in regression models

· influence analysis 

· collinearity

· model building

· pitfalls in multiple regression and ethical issues

M2 queries

Homework assigned: 
· Homework 7
Homework due: 

· Read Chapter 14 (Lind, et al).
· Additional reading to be determined

· Homework 6



	Session #: 15

Day: Tuesday

Date:  19 August

Time:  1200-1400
	Topic Title:  Second Examination
Homework due: 

NIH - Ethical Decision Making 

   Computer Based Training


	Session #: 16

Day: Thursday

Date:  21 August

Time:  1200-1400
	Topic Title:  Topic Title: Time Series Forecasting 

Learning Objectives: Understand
· the importance of forecasting

· component factors of the time-series model

· smoothing of annual time series

· moving averages

· exponential smoothing

· least-square trend fitting and forecasting

· linear, quadratic and exponential models

Homework assigned: 

· Homework 8
Homework due: 

· Read Chapter 16 (Lind, et al).
· Homework 7

Read Chapter 6 (Cooper, et al).

	Session #: 17

Day: Tuesday

Date:  26 August

Time:  1200-1400
	Topic Title: Nonparametric Methods:  Chi-Square
Learning Objectives:  Understand
· Chi-square test for differences in two proportions (independent samples)

· Chi-square test for differences in more than two proportions (independent samples)

· Marascuilo procedure
· Chi-square test of independence
Homework assigned: 

Homework due: 

· Read Chapter 17 (Lind, et al).



	Session #: 18

Day: Thursday

Date:  28 August

Time:  1200-1400
	Topic Title: Nonparametric Methods:  Analysis of Ranked Data
Learning Objectives:  Understand
· Sign Rank test
· Mann-Whitney / Wilcoxon
· Kruskal Wallis test

· Friedman’s Rank test

Homework due: 

· Read Chapter 18 (Lind, et al).
· Homework 8


	Session #: 19

Day: Tuesday

Date:  2 September

Time:  1200-1400
	Topic Title: Statistical Applications in Quality and Productivity

Learning Objectives:  Understand

· Total Quality Management (TQM)


· theory of management (Deming’s fourteen points)

· Six Sigma® management approach

· the theory of control charts


· common-cause variation versus special-cause variation

· control charts for the proportion of nonconforming items

· process variability

· the c, u, p, np  charts
· control charts for the mean and the range

· process capability and performance (Cp, Pp, Cpk, Ppk)
Homework due: 

· Read Chapter 19 (Lind, et al).
· Project Papers 

	Session #: 20-22
Day: Thursday

Date:  4 September

Time:  1200-1400

Day: Tuesday

Date:  9 September

Time:  1200-1400

Day: Thursday

Date:  11 September

Time:  1200-1400


	Student presentations – 10 minutes each
Learning Objectives: Given a secondary health trend data source (e.g. CDC), the steps of hypothesis testing, and the APA manual (materials for oral presentation), prepare and present a talk to the class to demonstrate the procedures for quantitative hypothesis testing. The talk will:

  - describe, define, and summarize descriptive statistics 

     for dependent and independent variables

· identify hypotheses to be tested

· specify the appropriate inferential statistical test(s)

· report and interpret results of the outcome



	Session #: 23

Day:  Friday
Date:  19 September

Time:  0900-1200
	Final examination  - 3 hours  0900-1200, Comprehensive
Learning Objectives: Written results for the project paper should be based on objectives outlined for the

presentation and follow the format specified in the APA publication manual, including: title page, abstract, brief literature review, methods, results (with tables/figures) conclusions, and standard references.




VIII.  Other. 

A.  Many web pages are not current, well written, well supported, nor academic in nature. (e.g., www.Wikipedia.org, www.msn.com, or www.snopes.com). You are expected to find on-line sources that are current, based on legitimate sources, and truly contribute to your intellectual growth.  

B.  All quotations, copied tables/charts/figures, databases, and/or closely paraphrased statements must be properly cited and formatted (i.e., proper credit must be given to the authors). To do otherwise constitutes plagiarism, which is a basis for dismissal from this program. Formatting must also comply with APA writing standards.

C. Joint Medical Executive Skills Core (JMESC) Curriculum Coverage Competency/Domain

               Course Topical Areas  Within JMESC Competencies and Domains
Performance Measurement and Improvement Competencies  

             -  Quantitative and Qualitative Analysis Domain 

                           Terminology: Probability, Odds, Measurement                                                              
                           Terminology: Populations and Sampling

                           One way distribution:  Central Tendency, Mean, Median, Mode

                           One way distribution: Dispersion, Normal Curve, Variance

                           One way distribution: Graphs, Histogram, Frequency Polygon

                           Two-way distribution: Correlation, Linear Regression, Standard Error Estimate

                           Two-way distribution: Graphs, XY Scatterplot, Venn Diagram

                           Hypothesis Identification and Formulation: Testing, Error, df, alpha, p-value          
                           Testing Hypothesis: Calculation & Interpretation Inferential Tests, F, chi square 
                           Critical Analysis

            - Clinical Investigation Domain

                            Clinical Investigation Computer Based Training Module (with Ethics)

Individual and Organizational Behavior Competencies
              -  Communication Domain and Public Speaking Domain

                            Presentations Written
                            Presentations Oral                                                                                     
                            Literature Review 
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