ERSH 8320
Applied Correlation and Regression
Met hods i n Education
Summer, 2005

| nstructor: Steve A ejnik
Ofice: 325M Ader hol d Hal
Phone: 542-4263

O fice Hours: Monday, 12:30-2:00pm
Wednesday and Friday 11: 00-2: 00pm
By appoi nt ment

e- mai | ol ej ni k@iga. edu

Text : Pedhazur E. J. (1997). Miltiple Regression in
Behavi oral Research: Explanation and Prediction
(3nd Edition) New York: Holt, Rinehart and
W nst on.

I nstructor notes: Applied Miltiple Regression
avai |l abl e at Bel Jean

TH' S COURSE SYLLABUS PROVI DES A GENERAL PLAN FOR THE COURSE
DEVI ATI ONS MAY BE NECESSARY

ERSH8320 is a WEBct course. Every student is expected to
have an ARCHES account and be famliar with WEBct. This
course syl |l abus, review questions, additional problemsets,
useful publications and VB sites, grades, a cal endar of
events, and a bulletin board for discussions will be

mai nt ai ned t hroughout the semester. You are encouraged to
check the WEB site frequently for updated material s,

di scussi on postings, and cal endar |istings. Suggestions for
i mproving the course WEB site are greatly appreciated.

Al students are expected to abide by the UGA student honor
code:

“I' will be academ cally honest in all of nmy academ c work
and will not tolerate acadenic di shonesty of others.” The
UGA policy on academ ¢ honesty states: Academ c honesty
means performng all academ c work w thout plagiarism
cheating, lying, tanpering, stealing, receiving unauthorized
or illegitimate assi stance from any other person, or using
any source of information that is not conmon know edge. The
full version of A Culture of Honesty may be found at:
http://ww. uga. edu/ ovpi .




Course Overvi ew

This course is designed to present a general approach
to data analysis that is useful in understanding the
rel ati onship between a single response (dependent) variable
and one or nore explanatory (independent) variables. Wile
t he expl anatory vari ables may be either qualitative or
quantitative the course concentrates primarily on the
|atter. The general approach that will be considered is
referred to as regression analysis. To present this
anal ysis procedure the course is divided into five units:
) Correlation and sinple |linear regression; Il) Regression
analysis with a single categorical explanatory variabl e;
I11) Regression analysis with two or nore quantitative
expl anatory variables; V) Regression analysis with one
quantitative and one qualitative explanatory variable
(Anal ysis of Covariance); and VI) Regression with two
qualitative explanatory variabl es and (nonorthogonal ANOVA).

Unit | presents the basic ideas on which regression
analysis is based. In this unit the relationship between a
correlation coefficient and regression analysis is presented
as well as the relative sinple problemof analyzing the

rel ati onshi p between one quantitative explanatory vari abl e
and one quantitative response variable. A linear
relationship is assumed. The remaining four units of the
course present solutions to nore conplex problens but are
basically generalization of ideas presented in Unit 1.

Unit Il will apply the regression analysis technique
introduced in Unit | to situations involving a single
gqualitative explanatory variable. In this unit the link
bet ween anal ysis of variance and regression analysis wll be
est abl i shed.

Unit 11l generalizes the procedures discussed in Unit |
to situations involving two or nore quantitative explanatory
variabl es. Sequential and partial F-tests are discussed as
well as the use of nmultiple, partial, and sem -parti al
(part) correlation coefficients. This unit also considers
the inclusion of interaction terns in the regression nodel.
Finally, Unit Il presents several strategies to identify
the "best" subset of predictors in the regression nodel.

Unit IV discusses the problem of anal yzing data having
one quantitative and one qualitative explanatory vari abl e.
This unit is actually an integration of Units | and ||
Anal ysis of Covariance is a special case of this regression
nodel .

Unit V presents the analysis of two qualitative
expl anatory variables in a factorial design. This section
di scusses the problem of analyzing data and interpreting the



results of studies when sanple sizes are unequal and
di sproportional. The analysis of these data are sonetines
referred to as nonorthogonal analysis of variance.

On successfully conpleting the course students shoul d
be capabl e of designing studies and anal yzing data sets
usi ng regression techniques. Furthernore, students shoul d
feel confortable reading journal articles which have used
basi c regression techniques in analyzing data sets. A word
of caution however is needed. Students are not likely to
fully understand all research studies using regression
techni ques. Regression analysis is a very powerful
t echni que which can be appropriately used to anal yze very
conpl ex problens. This course is designed to introduce
students to the maj or concepts of regression analysis. For
nor e thorough understandi ng of the anal ysis procedure
further study will be necessary.

Thr oughout the course exanpl es are presented, anal yzed
and interpreted. Some of the problens may appear
artificial. The artificiality is necessary to denonstrate
the technique and facilitate instruction. Students are
encouraged to identify problens nore relevant to their areas
of interest and to share those problens with the class.
Students are al so encouraged to ask questions throughout the
senester on the material presented. Because the material is
cunul ative, it is likely that students will quickly becone
| ost and frustrated if introductory concepts are not
understood. Optional exercise problens will be assigned
fromthe end of each section and several conputer
assignnents will also be nade. By conpleting this work the
student should attain greater understanding of the
application and interpretation of regression techni ques.
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Unit Topic Readi ngs Sessi on

I Correl ation and P ch 1-3,8(195-207) 1-7
Si npl e Li near Regression

A. Representing the relationship | pp. 2-11 1
bet ween two vari abl es
a) Scatter plots
b) Correlation coefficient
c) Straight line function

B. ldentifying the best fitting I pp. 11-27 2
straight line
a) Least square solution
b) Interpreting the neani ng of
the intercept and sl ope
c) Evaluating the line

C. Estimation and hypothesis test | pp. 28-35 3
a) Interval estimate for By,
b) Interval estimate for [,
c) Hypothesis test for B,

D. Prediction | pp. 36-42 4
a) Predicting an average
b) Prediction for an individual
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Unit Topic Readi ngs Sessi on
E. Appropriateness of the nodel | pp. 43-49 4-5
a) Data assunptions Conmputer 1
b) Qutliers
c) Using SPSS
F. Summarizing relations with | pp. 50-68 6
correl ations
a) Pearson Correlation
b) Spearman Correl ation
c) Point Biserial Correlation
d) Phi Correl ation
|1 Regression analysis wth a p. 340-348 7
gualitative independent variables | pp. 69-76
A. Developing and interpreting a

qual itative node

a) Coding qualitative variables

b) Interpreting regression coefficients for coded
vari abl es

c) Hypothesis testing

d) Interval estimation
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Test 1 Unit | & 11 Sessi on 8, June 29
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Unit Topic Readi ngs Sessi on

Regr essi on anal ysi s P Ch 5,7, 8(207-240) 9-13
with two or nore

guantitative

expl anatory vari abl es

CTTIOMMOOm>

Overvi ew | pp. 77-85 9
Meani ng of the node

Assunpt i ons

Mul tiple Correlation Coefficient

Testing the overall nodel | pp. 86-98 9-10
Partial F-test

Testing for an interaction I pp. 99-102 11
Mul tiple group regression I pp. 103-109

R2 increase (part correlation squared)!l pp 110-120

Partial Correlation Coefficient Computer 2 12

************************************************************

Test 2
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Units Il and 111 Session 13 July 11



Unit Topic Readi ng Sessi on

K. ldentifying the "best" subset 14-15

of i ndependent vari abl es | pp. 121-127
Computer 3

Regression analysis with Chapter 15 16-17

one continuous and one pp. 592-607

cat egori cal independent

vari abl e

A.  Overview | pp. 128-149, Conputer 4

B. ldentifying separate regression equations.

C. Testing for the equality of the sl opes

D. Johnson- Neyman Techni que

E. Testing for the relationship between the continuous
and dependent vari abl es

F. Testing for differences in the intercepts

G ldentifying specific differences in treatnents

Regression Analysis with 18

two categorical variables pp. 481-512

i ndependent vari abl es | pp. 150-158

A. Factorial ANOVA
B. Weighted and Unwei ghted margi nal neans
C. Hierarchical vs Unique solutions

FI NAL REVI EW 19
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Fi nal

exam Conpr ehensi ve but enphasis

given to Units Il K IV and V. July 29 2:15-5:15pm
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G adi ng

Gades in this course will be based on student
performance on three tests. The test schedule is tentatively
set as follows:

Units Day
Test 1 | and I1 June 29
Test 2 [ A J July 11
Test 3(Final) I1l K1V, V July 29 2:15-5:15pm

Al tests will be in-class and will be closed book and
notes. Students will be allowed to bring two 8 1/2 by 11
page of summary notes to the first test, four 8 1/2 by 11
pages of summary notes to the second test, and five 8 1/2 by
11 pages of summary notes to the third test (final exam

Four conputer problens are also provided at the C ass
WEB site. Students can earn “bonus” points by successfully
conpl eting these problens. For each problemfive questions
are asked. To successfully conplete a problem the student
must answer 4 out of 5 questions correctly. For each
successfully conpl eted conputer problemone point will be
added to the total points earned by the student. ALL
ANSVWERS TO THE COMPUTER QUESTI ONS MJUST BE PROVI DED BY THE
STUDENT ALONE W THOUT CONSULTATI ON W TH OTHER STUDENTS,
COLLEAGUES, OR FACULTY. Students may ask the instructor for
clarification if needed. Students may work w th ot her
students when runni ng conputer prograns.

Final grades will be based on the followng criteria:
The total points earned will be divided by the total
possi bl e points that could be earned. It is anticipated
that the first two tests will consist of 30 points and the
final examw |l consist of 50 points. Grades will be
assigned along the foll ow ng schedul e

85 - 100% A
70 - 84% B
60 - 69% C
50 - 59% D
Bel ow 50% F



Qbjectives for Unit |
1. G ven summary statistics conpute the |east squares
regressi on equati on.

2. G ven summary statistics determ ne whether a
statistically significant rel ationship exists between
an explanatory and response vari abl e.

3. Gven a regression equation
a) Interpret the nmeaning of the sl ope and

i nt ercept

b) Test hypot heses concerning the slope and
i nt ercept

c) Provide interval estimates for the slope and
i nt ercept

d) Use the regression equation for prediction of
i ndi vi dual performance at a given level of X

3. G ven an ANOVA summary table for a regression problem
a) Conpute and interpret R
b) Test the hypothesis that there is no
rel ati onship between X and Y
c) Interpret residual plots

4. G ven residuals and/or diagnostic information determ ne
a) if assunptions are violated
b) if influential outliers are present in the data

5. G ven a conputed correlation and/or sunmary statistics:
a) Test the hypothesis that there is no
rel ati onshi p between the neasures
b) Test the hypothesis that the rel ationship
bet ween two neasures equal s a know const ant
c) Provide a confidence interval for the
popul ati on par amnet er

6. G ven a short description of a data set identify the
nost appropriate correlation coefficient for the scale
of measurenent.

7. G ven conputed correl ati on between two neasures
a) Fromtwo i ndependent sanples
b) Fromrel ated sanpl es
test the hypothesis that the rel ationships are equal

bj ectives for Unit 11

1. Gven a research probleminvolving a categorica
i ndependent vari abl e:
a) Interpret the neaning of the coefficient for
the regression sol ution
b) Test the hypothesis for the difference between
group neans



c) Provide interval estimates for the difference
bet ween group neans

bjectives for Unit 11

1. Gven the results of a research study involving two
or nore quantitative explanatory vari abl es:

a) Interpret the overall results of the analysis

b) Calculate RR and interpret its neaning

c) Test for statistical significance each
i ndependent variable using the RF for the ful
and reduced nodels and interpret the results

d) Determine Rt increase for each independent
vari abl e

f) Develop interval estimates for each regression
coefficient and interpret its neaning

2. Gven summary statistics calculate the partial and sem -
partial correlation coefficient and interpret its
meani ng.

3. Usi ng Venn di agrans explain the nmeaning of the squared
mul ti ple correlation, squared partial correlation, and
squared sem -partial correlation

4. G ven a description of a research probl em present
appropriate regression nodels used to answer specific
guestions and provide the appropriate test statistic.

5. G ven a research context correctly interpret the
meani ng of an interaction.



bj ectives for Unit IV

1. Gven the results of a research study involving a
continuous and a categorical explanatory vari abl e:
a) ldentify and interpret the separate regression
lines
b) Test for statistical significance the equality of
t he separate regression slopes
c) Test for significance differences between
intercepts (or adjusted neans)
d) Provide interval estimates for differences between
intercepts (or adjusted neans)

bj ectives for Unit V

1. Explain the difference in the cal culation of weighted
and unwei ghted margi nal neans.

2. Determ ne under what conditions weighted or unwei ghted
mar gi nal neans woul d be of interest.

3. Interpret the results of a study based on a weighted or
unwei ght ed mar gi nal neans as a solution to nonorthogonal
anal ysi s of variance.

4. Wite the regression nodels that reflect the
hi erarchi cal and uni que sol utions.

Fi nal objectives

1. G ven a research context identify the appropriate
regression nodel and the specific statistic of
i nterest.

2. G ven a regression nodel, interpret the meani ng of each

regression coefficient.



In addition, students are encouraged to conplete four
conput er problens. Assignnents may be submtted to the
instructor for feedback. Adequate performance and submt
them by a designated date. Late papers will not be accepted
wi t hout sufficient justification. Each assignnment wll
require the student to analyze/interpret the results of a
research study and answer several questions regarding the
results. THE COVMPUTER QUTPUT MUST BE SUBM TTED ALONG W TH
THE ANSWERS TO THE QUESTI ONS. Each assignnent will be graded
on a five point scale. Students may work on the conputer
programs in teans but all interpretation and witten work on
t he assignnents nust be conpl eted by the student al one. Data
for the conputer assignnents will be nade avail able on the
class WEB site. Students may anal yze their own data sets if
t hey choose but must answer the sane type of questions asked
by the instructor.



