ERSH 8310
Applied Analysis of Variance Mt hods
i n Education

Fall, 2005
| nstructor: St ephen d e ni k
Ofice: Room 325M Ader hol d Hal
Phone: 542-4263
O fice Hours: Monday 1: 00 - 4:00pm

Wednesday 11:00- 4:00pm
And by appoi nt ment

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

Texts: (K) Keppel, G & Wckens, T. D. (2004). Design and
Anal ysis: A Researcher's Handbook. (Fourth
Edi tion) New Jersey: Pearson.
(HCO Huck, W W, (2003). Reading Statistics and Research
4th ed. Reading, MA: Longnan.
(GSA) Geen, S. B., Salkind, N J., & Akey, T. M
Using SPSS for Wndows: Analyzing and
Under st andi ng Data. New Jersey: Prentice Hall.
(I'NS) Instructor Notes and Probl em sets avail abl e at Bel
Jean.

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

ERSH3310 is a WEBct course. Every student is expected to have an
ARCHES account and be famliar with WEBct. This course syll abus,
revi ew questions, additional problemsets, useful WEB sites,
grades, a cal endar of events, and a bulletin board for discussions
wi |l be maintained throughout the senester. You are encouraged to
check the WEB site frequently for updated materials, discussion
postings, and cal endar |istings. Suggestions for inproving the
course WEB site are greatly appreciat ed.

Al students are expected to abide by the UGA student honor code:
“I wll be academcally honest in all of ny academ c work and wl |
not tol erate academ c di shonesty of others.” The UGA policy on
acadeni ¢ honesty states: Academ c honesty neans perform ng al
academ ¢ work wi thout plagiarism cheating, |ying, tanpering,
stealing, receiving unauthorized or illegitimte assistance from
any ot her person, or using any source of information that is not
common knowl edge. The full version of A CQulture of Honesty nay be
found at: http://ww. uga. edu/ ovpi .




Course Qutline

Uni t Topi ¢

Readi ngs Sessi on
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I Review Statistical Hypothesis Testing 1-4

A Conparlng two popul ations
t-test statistic
errors in inference
effect size
statistical power
confidence interva
assunpti ons

TPaooT®

|1 Anal ysi s of Variance
A. Single factor
a. ANOVA sunmmary
b. ldentifying specific
di fferences
Cc. assunptions

d. statistical sanple size/power

e. structural node

Hch 5,6,7
8,91

Kch 1

GSA Lesson 23

INS pp. 2-32, 180-186
Conputer 1 p. 247

5-9
Hch 12, 13
K ch 2-4,6 and 8
GSA Lesson 24

INS pp. 33-71, 187-195
Conputer 2 pp. 248-249
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Test 1 on Units | and |1 Sept enber 26 10
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Uni t Topi ¢ Readi ngs Sessi on
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1l Analysis of Variance

A. Two Factors H ch 14 11-17
a. structural nodel K ch 10-12
b. sanpl e size/ power GSA Lesson 25
c. ANOVA summary table
d. assunptions INS pp. 72-108, 196-207
e. effect size Conmputer 3 pp. 250-251
f. contrasts
g. interaction
h. sinmple effects
i

identifying specific
di fferences
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Test 2 on Unit |11

Cct ober 24 18
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Uni t Topi c Readi ngs Sessi on
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IV Anal ysis of Covariance 19- 24
A. Overview H ch 18
B. Structural nodel K p. 311-330
C. ANCOVA summary table GSA Lesson 26
a. equality of regression
sl opes I NS pp. 126- 154, 211-222
b. rel ationship between Conmputer 5 pp. 254-255
covari ate and dependent
nmeasur e

c. treatnent effects
d. identifying specific
di f ferences
D. Conpared with Gain scores
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Test 3 on Unit |V Novenber 16 25

kkhkhkkhkhkhkkhhkkhkhhkhhkhkkhhkhhkhkhhkhhhkhhkhkhhkhhkhkhhkhhhkhhkhkhhkhhkhk hkhkhhk ki, kkihkkikkikkikkikkx*%

V Repeated Measures Design 26- 27
A. related sanples t-test H ch 16
B. ANOVA summary table K ch 16, 17
C. assunptions GSA Lesson 28
D. sanpl e size/ power
F. identifying specific differences INS pp. 155-169, 223-230

Conmputer 6 p. 256

VI M xed Mddel Design 28- 29
A. ANOVA sunmmary table HC ch 17
B. assunptions K ch 19-20
C. identifying specific differences INS pp. 170-179, 231-246
pp. 257-258
FI NAL REVI EW 30

kkhkhkkhkhkhkkhhkhhhkhhkhkkhhkhhkhkhhkhhhkhhkhhhkhhkhkhhkhhhkhhkhkhhkhhkhk hkhkhhkhhkhkikkikhkhkkikkikikkikkx*%

The final examw || be conprehensive, but Units V and VI will be
enphasi zed. Decenber 12 5: 00-8: 00pm
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G adi ng

Three tests and a final exam are planned for the materi al
presented in this class. It is anticipated that each test wll
consi st of 30 points and the final examw Il consist of 50 points.
The maj or objectives for each of the Units are presented bel ow.
Al tests will be adm nistered in class and wll be closed book and
notes. Students may use a cal cul ator, special tables distributed
for the class and one 8 1/2 by 11 inch pages of sunmmary notes for
the first test, two pages of notes for the second test, three pages
of notes for the third test and five pages of notes will be
permtted for the final exam

For gradi ng purposes, the | owest score anong the first three
exams Wi ll be dropped. Final grades will be based on the sum of
the top two scores anong the first three tests plus the final exam
score. Make-up exans will not be possible. If a student is unable
to take an examwhen it is scheduled that examw || be scored as a
0 and dropped from gradi ng consi derati on.

In addition, students will be required to conplete four out of
seven conputer assignnents made during the senester and submt them
by a designated date. Dates when assignnments will be due will be
announced as the senester progresses. Cenerally students will have
approxi mately one week to conplete the assignnent after the
procedure is presented in class. Late papers will not be accepted
wi t hout sufficient justification. Each assignnent will require the
student to analyze/interpret the results of a research study and
answer several questions regarding the results. THE COVPUTER OUTPUT
MUST BE SUBM TTED ALONG W TH THE ANSVWERS TO THE QUESTI ONS. Each

assignment will be graded on a five point scale. If nore then four
conmput er assignments are submitted to the instructor, the four
hi ghest scored assignments will be counted toward the grade. If a

student submits nore than four conputer problens and earns at | east
four points for each problem two additional bonus points for each
problemw || be awarded (a total of 6 bonus points). Students may
work on the conmputer programs in teans but all interpretation and
witten work on the assignnents nust be conpleted by the student

al one.

Final grades will be assigned based on the percent of the
possi bl e points earned during the senester. Gades will be
assi gned as foll ows:

Per cent of Ear ned

Poi nt s G ade
85-100 = A
70- 84 = B
60- 69 = C
50- 59 = D
Bel ow 50= F

UNI T OBJECTI VES

UNIT |
1. G ven a snmall data set and summary cal cul ati ons determ ne the



UNI'T

UNI'T

standard error of the statistic of interest (sanple nean,
di fference between neans).

Define and interpret the nmeaning of a Type | error, Type |
error and statistical power.

Describe the interrelationship between Type I, Type Il errors
and statistical power.

G ven a research context and summary data identify the
appropriate critical value for the test statistic for a
speci fic hypothesis and confi dence interval.

G ven a conputed t-statistic estimate the p-val ue

[

G ven summary cal culations (i.e., SS, M5 F ) conplete an ANOVA
summary table and interpret the results in ternms of the

hypot hesi s test ed.

G ven descriptive statistics(i.e., sanple neans, standard
devi ations, variances), conpute the ANOVA summary table and
F-ratio

G ven the results reported in an ANOVA sunmary table or
descriptive statistics, identify specific differences using
t he Bonferroni procedure.

Devel op confidence intervals for specific contrasts of
i nterest.

Describe the effect on the Type | error rate when data
assunptions are viol ated

G ven a research problemidentify appropriate procedures for
increasing statistical power and reducing Type Il errors.

Cal cul ate statistical power for a specific research study.

Determ ne the necessary sanple size needed to answer a
speci fic research question with reasonable statistical power.

G ven a description of a research study and a conputer
printout or facsimle interpret the results of the analysis
and draw appropriate concl usions.

11

G ven a research problem and summary cal cul ati ons for a study
i nvol ving two i ndependent variables, conplete the analysis and
interpret the results.

G ven the results of a research study involving two
i ndependent vari abl es provide an appropriate interpretation of



the results.

G ven summary cal cul ati ons test hypotheses for specific
contrasts and provide interval estimates for differences
bet ween specific popul ati ons

Estimate the m ni mum sanple size needed to test nmain effects
or an interaction for a factorial ANOVA

G ven a specific research context estimate the statistica
power for detecting main effects in a factorial ANOVA

G ven a description of a research study and a conputer
printout or facsimle interpret the results of the analysis
and draw appropriate concl usions.

Interpret the results for an interaction effect as well as
suggesting appropriate foll ow up anal yses.

Illustrate the neaning of an interaction, sinple effect and
mai n effect by nunerical exanples or graphs

G ven a description of a research study and a conputer
printout or facsimle interpret the results of the analysis
and draw appropriate concl usions.



Unit 1V

1. Gven a description of a research study and the data
anal ysis results as reported on a conputer output or
facsimle interpret the results conpletely and draw
concl usi ons supported by the data. Data analysis
strategi es which m ght be reported include:

a. ANOVA for gain scores
b. analysis of covariance

2. Gven the results of analysis of covariance correctly
interpret the neaning and significance for the follow ng
tests

a. equality of regression slopes

b. relationship between the covariance and dependent
vari abl e

c. treatnment effect including confidence intervals

thmt \(g'ven descriptive data conplete the ANOVA sunmary tabl e

2. Describe the effect of violating the assunption of sphericity.

3. Determ ne the necessary sanple size for a repeated neasures
desi gn.

4. Determ ne appropriate tests for specific contrasts of interest

to a researcher

5. G ven a conputer printout or facsimle interpret the results
of the anal ysis.

Unit Vi
1. Gven a description of a research study and sunmmary
cal cul ations for a m xed nodel design

a. conplete an ANOVA sunmary table

b. given a research question determne which F-ratio is

rel evant for the question

c. test specific hypotheses of interest through contrast
anal yses

2. G ven a conputer printout or facsimle interpret the results
of the anal ysis.



Summary bj ectives
1. Gven a description of a research study and a research
guestion, suggest an analysis procedure that wll
answer the question. Al such questions will be
answer abl e using one or nore of the follow ng:
a. 1 ndependent sanples t-test
b. statistical techniques for anal yzi ng one-way design
1. F-ratio
2. multiple conparison procedures
c. statistical techniques for analyzing two-way designs
1. main effects
2. interaction
3. sinple effects
4. multiple conparison procedures
anal ysis of covariance
gain score analysis of variance
repeat ed neasures ANOVA
m xed nodel ANOVA

Q™oo

2. Gven a description of a research design, a research
probl em and a conputer printout or facsimle or results
rel evant to the question, interpret the neaning of the
results for the research question. The interpretation
will involve:

a. statenment of a null and alternative hypothesis
b. statenment of the calculated and critical value of

a test statistic

construction of a confidence interval

inplications of a, b and c for the research question

o o0

3. Gven a description of a research study and question
identify the nost appropriate procedure to analyze
the data set and answer the researcher's question.

4. G ven a description of a research study and question identify
whi ch hypothesis test or test statistic (e.g., main effect,
interaction, sinple effect, contrast analysis) wll answer the
research question

5. Gven the ANOVA summary table interpret the results in
relation to the researcher's question.

6. Identify statistical data assunptions required for the ANOVA
for repeated neasures m xed nodel, sinple linear regression
and anal ysis of covariance. Describe the effect violations of
data assunptions have on the validity of the ANOVA F-test.



