EDUC 8230: Quantitative Methods in Educational Research
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Fall 2004 

Lecture: 
Tues/Thur  
1:00-2:30
EDUC 146

Lab:
 
Fri 

1:00-2:00
EDUC 334

Instructor

Derek Briggs

Office: EDUC 211
Tel: (303) 492-6320
E-mail:
 Derek.Briggs@colorado.edu

Office Hours:  Tues/Thur 2:30-3:30

Course Overview

The goal of this two semester course is to teach you to think critically about research designs in the social sciences.  In this sense, statistics (e.g. quantitative methods) is simply a means to an end.  Statistics is sometimes mistakenly characterized as a series of equations or algorithms to be memorized and applied in a cookbook fashion.  In this two semester sequence, statistics will be presented as a means of formalizing research designs and the questions they are best suited to answer.  

In the first semester of this sequence, the aim is to introduce you to an array of statistical tools that are frequently applied in the quantitative analysis of data.  It will be important for you to gain a basic understanding of the theoretical justification for these tools so that you can evaluate whether they have been applied appropriately.  

This course is designed to coordinate, via one selected topic each semester, with the big ideas and qualitative strands of the doctoral core.  These topics will provide a common context for the illustration of statistical concepts throughout the course.

Upon completion of this course, you should have the necessary background to understand how statistics can be sensibly applied to answer educational research questions.  You will also be comfortable importing, transforming and analyzing data within SPSS.  Finally, you will become increasingly capable of evaluating quantitative research reported in newspapers such as the New York Times and Washington Post, and journals such as Educational Evaluation and Policy Analysis and American Educational Research Journal.  

No previous experience in statistics is required for students taking this course.  Students are expected to have facility with basic algebra.  For students with prior experience in statistics, challenging extensions will be offered.

Required Textbooks
Freedman, D, Pisani, R, and R. Purves.  (1998).  Statistics. (Third Edition).  New York, NY: W.W. Norton & Company  [FPP]

[Lab manual]

Green, S. & Salkind, N. (2004) Using SPSS for Windows and Macintosh: Analyzing and Understanding Data. (Fourth Edition).  Upper Saddle River, NJ: Prentice-Hall.  [GS]

Course Schedule

Introduction: Thinking about Research Designs in Education Settings (team-taught with Margaret Eisenhart) [Weeks 1-2]

· Making the transition to the world of educational research
· Examples of applied statistics and quantitative design in educational research: 

* Tennessee Class Size Reduction study

* Meta-cognition in scientific inquiry

READINGS:  Shadish, Cook and Campbell (2002, Chapter 1); Cook (1991), FPP (Ch 1-2)

Key Concepts: Causal Questions and Causal Inference, Randomized Experiments, Quasi-Experiments, Exploratory Studies, Case Studies, Ethnographies, Threats to Internal and External Validity

PART 1.  Describing Data Quantitatively

I. The First Step in any Quantitative Analysis: Descriptive Statistics  [Week 3]

READINGS:  FPP Ch. 3 & 4

Key Concepts: Categorical and Continuous Variables, Histograms, Stem & Leaf Diagrams, Boxplots, the Mean, the Median, the Standard Deviation

II. Summarizing Patterns within a Single Variable [Week 4]

READINGS: FPP Ch. 5 & 6

Key Concepts: The Normal Curve and Chance Error

III. Summarizing Patterns Between Two Variables [Weeks 5-7]

READINGS: FPP Ch. 8-12

Key Concepts: Scatterplots, Correlation, Slopes and Intercepts, The Regression Line, Regression to the Mean, The Spread around the Regression Line

(TAKE-HOME MIDTERM EXAM)

PART 2:  Drawing Inferences from a Sample of Data

I.  Building Blocks for Statistical Inference: Probability [Week 8-9]

READINGS: FPP Ch. 13-15

Key Concepts: Probability Laws, Independence, Conditional Independence, The Binomial Formula

II.  Building Blocks for Inference: Chance Variability [Weeks 10-11]

READINGS: FPP Ch. 16-18

Key Concepts: The Law of Averages (i.e., Central Limit Theorem), Expected Values, Standard Errors, Probability Histograms and the Normal Curve

III.  Building Blocks for Statistical Inference: Sampling [Week 12-13]

READINGS: FPP Ch. 19-23

Key Concepts: Surveys, The Sample Mean, Chance Error, Bias, Confidence Intervals

IV.  Tests of Statistical Significance [Weeks 14-16]

READINGS: FPP Ch. 26-29

Key Concepts: The Null Hypothesis, Significance Levels, The z-test and t-test, Comparing Sample Means, The Chi-Square Test, Power

(FINAL EXAM)

Assignment Due Dates

	Aug 24
	
	Oct 19
	

	Aug 26
	
	Oct 21
	

	Aug 31
	
	Oct 26
	PS #5 (Ch. 13-14)

	Sep 2
	
	Oct 28
	

	Sep 7
	PS #1 (Ch. 1 & 2)
	Nov 2
	PS #6 (Ch. 15-16)

	Sep 9
	
	Nov 4
	

	Sep 14
	PS #2 (Ch. 3 & 4)
	Nov 9
	PS #7 (Ch. 17-18)

	Sep 16
	
	Nov 11
	

	Sep 21
	PS #3 (Ch. 5)
	Nov 16
	PS #8 (Ch. 19-20)

	Sep 23
	
	Nov 18
	

	Sep 28
	
	Nov 23
	PS #9 (Ch. 21-23)

	Sep 30
	(NO CLASS)
	Nov 25
	(NO CLASS)

	Oct 5
	Turn in copy of proposed article/study for newspaper project
	Nov 30
	

	Oct 7
	
	Dec 2
	

	Oct 12
	PS #4  (Ch. 8-12)
	Dec 7
	PS #10 (Ch. 26-28)

	Oct 14
	MIDTERM
	Dec 9
	Final draft of newspaper project due


Lab Schedule

	DATE
	TOPIC

	Aug 27
	Lab 1: Getting started with SPSS (GS Lessons 1-4)

	Sep 3
	Lab 2: Creating and working with data files (GS Lessons 5-10)

	Sep 10
	Lab 3: Describing data visually part 1 (GS Lesson 15)

	Sep 17
	Lab 4: Describing data visually part 2 (GS Lessons 16-17)

	Sep 24
	Lab 5: Creating variables in SPSS (GS Lesson 18)

	Sep 31
	NO LAB

	Oct 8
	Lab 6: Descriptive stats for qualitative variables (GS Lesson 19)

	Oct 15
	Lab 7: Descriptive stats for quantitative variables (GS Lesson 20)

	Oct 22
	Lab 8: Scatterplots and correlation (GS Lesson 30)

	Oct 29
	Lab 9: Simple Linear Regression (GS Lesson 32)

	Nov 5
	Lab 10: TBA

	Nov 12
	Lab 11: TBA

	Nov 19
	Lab 12: TBA

	Nov 26
	NO LAB

	Dec 3
	Lab 13: Tests of significance: the t test (GS Lessons 21-23)


Weekly Labs

You are required to attend a weekly one hour lab session which will be led by a teacher’s assistant in EDUC Room 334.  There are two objectives of these lab sessions: 

1) Learning how to use the software SPSS for applied statistical analyses.  

2) Getting an empirical context to help you make better sense of statistical concepts.

In addition, the lab is meant to provide you a forum to work with your classmates on problem sets, and raise questions to the TAs about statistical topics presented in classroom lectures.  

Problem Sets

The problem sets are intended to reinforce the concepts presented in your readings and class lectures.  Many of the exercises will test your conceptual understanding of statistics.  Other exercises in the problem sets are intended as lab exercises to develop your familiarity with data analysis using the statistical software package SPSS.  

Students are encouraged to work together on problem set assignments, as this is often an excellent way to learn statistics.  However, you must turn in your own work.  Please, whenever possible, show all your work on problem set exercises.  Typically the final answers are much less important than how you arrived at them.  Finally, neatness matters!  No credit will be given to problem sets that are illegible or unintelligible.

Newspaper Project

A key objective of this course is to make you a better consumer of statistics, and more generally, of quantitative research designs.  To this end, I am asking you to write a review of the statistical methods summarized in newspaper article.  This will involve (a) finding a newspaper article that reports some kind of finding of scientific interest to you (preferably involving a topic from educational research), (b) finding the primary source for the article and writing a synopsis of the study, and (c) evaluating the reporting and use of statistics in the original newspaper article.  More detail on this assignment will be provided in a separate handout.

Midterm and Final Exam

Both the midterm and the final will cover material discussed in class and the readings.  The best way to prepare for the midterm will be to carefully work through problem set solutions and lecture notes I will provide throughout the course.  The midterm exam will be a take-home test distributed at the end of class on October 12th and due at the beginning of class on October 14th.  The final exam is scheduled to take place from 7:30 pm to 10:00 pm on December 11th.  

Participation

The best way to learn statistics is actively.  I expect you to come to class regularly, keep up with the assigned readings and ask a lot of questions.  Almost any time you are confused about something in class, there’s a 99.9% chance that someone else is equally confused.  Be a hero, ask the question!  If you are feeling lost, it is your responsibility to come seek me out in office hours for help.  Don’t be scared, I’m a nice guy, really.

Grading Policy

Student grades for each semester of this course will be based on the following criteria

	Task
	Percent of Grade

	Problem Sets/Labs
	40%

	Midterm Exam
	15%

	Newspaper Project 
	20%

	Final Exam
	15%

	Participation
	10%


WebCT

Lecture notes, data sets, problem sets, and problems set solutions will be made available to the class online via webct (webct.colorado.edu).  

Reasonable Accommodation

If you qualify for accommodations because of a disability, please submit to a letter from Disability Services (DS) early in the semester so that your needs may be addressed. DS determines accommodations based on documented disabilities. For additional information, call (303) 492-8671, visit Willard 322, or refer to http://www.colorado.edu/disabilityservices/ 

Religious Observances

I will make every effort to accommodate all students who, because of religious obligations, have conflicts with scheduled exams, assignments, or other required attendance, provided advance notification of the conflict is given. Whenever possible, students should give at least two weeks advance notice to request special accommodation. For additional information on this policy, see http://www.colorado.edu/policies/fac_relig.html 

Student Honor Code

A Student Honor Code is in effect in all schools and colleges of the University. You can see the honor code information at http://www.colorado.edu/academics/honorcode.
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