Statistics|:

Instructor:

L earning Objectives

Raoul A. Arreola, Ph.D.

PART 1: Descriptive Statistics

A. Describing Data

1. Thestudent will be ableto define (verbdly and/or symbolically) thefollowing terms:
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Parameter

Statistic

Population
RandomSample

Variable

Mean

Median

Mode

Range

Average (mean) Deviation
Variance (standad deviation)

2. Given agroupof graphical illugrationsof variousdistributionsthe student will be able to
correctly identify each of thefollowing types of distributions
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Negatively skewed
Podtively skewed
L eptokurtic
Platykurtic
Bimodd

Normal

3. Given afinite popuktion of size N, the student will be able to correctly compute each of the
following:

a

b.
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u
Median
Mode
! 2

53

Range

Average (mean) deviation

I %4, 0%, 62x+y (where x andy are indgpendent randomvariables)

4. Given afinite popultion or arandomsample of observations the student will be able to define
and/or calculate thefollowing:
a. Mean, Median, Mode

b.

Range Mean Deviation, Variance
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5. Given themean and variance of two indgpendent randomvariables X and Y, and integer
condants (a) and (b), the student will be able to calculate the mean and variance of :
a (aX+b)
b. (X+Y)

6. Given aset of observationsthe student will be able to:
a. Sketch ahistogram, frequency paygon,cumulative frequency polygon and percent
ogive curve.
b. Correctly describe any frequency polygonusngthe following terms:
i. Unimodd
ii. Bimodd
iii. Symmetrical
iv. Negaively skewed
v. Postively skewed

7. Given afrequency distribution (either grouped or ungroupel) the student will beable to calculate
the specific percentile and percentile rank for any given observation in thedistribution.

B. Pearson Product-M oment Correlation

8. Given adescription of asituaionin which the degree of assodation between two variablesis
desired, the student will beable to correctly:
a. ldentify thevariablesto becorrelated
b. Determinewheher thevariables are continuousor discrete
c. ldentify thelevel of measurement employed with each variable

9. Given two sets of raw scores the student will be able to plot the appropriate bivariate distribution
usng the Cartesian coordinate system.

10.Given aplot of abivariate distributon thestudent will be able to correctly identify it as
representing oneof thefollowing:
a. Pogtive linear relationship
b. Negaive linear relationsip
c. Curvilinear relationship
d. Nordationsip

11. Thestudent will be able to correctly state thethree basic assumptionsundelying the Pearson
Produd-Moment correlation.

12.Given a set of ten descriptionsof situaionswhich require the determination of the degree of
assodation between two variables, and given that only four of these situationsmeet al the
assumptionsfor the computation of the Pearson Produd-Moment correlation, the student will be
able to correctly identify those four situationsand correctly indicate why the Pearson Produd-
Moment correlation may NOT belegitimately computed in each of theremaining six situaions

13. Thestudent will be able to correctly explain, by meansof a plot of abivariate distribution, the
effects of restricting therangeon thesize of thecorrelation.
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14. Given adescription of a Qeal lifeOsituaion with appropriate daa, the student will be able to
compute the Pearson Produd-Moment correlation coefficient.

C. Linear Regression

15. The student will be able to explain, in his or her own words theregression toward themean
phenomenon, noting particularly how and why it occurs (in terms of true pluschance scores).

16. The student will be able to correctly write the basic linear regression modd, correctly identifying
the criterion, the prediction variable and the appropriate condants.

17.Given adescription of a Qeal lifeOsituaion in which the prediction of onevariable from another
isdesired, the student will be able to:
a. ldentify thedependent and independent variables
b. Compute the appropriate linear regression equaion condants for the equation predicting
the dependent variable from theindependent one
c. Compute thestandad error of estimate for theregression equaion.

18. Given alinear regression equaion and its corresponding standad error of estimate, the student

will beable to: N
a. Predict the corresponding score on the dependant variable given an individud @ score on

theindgendent variable.
b. Make aprobability statement as to the possible error of the resulting prediction.

PART 2: Inferential Statistics

General Objectives:

Given adescription of arealistic situation in which some statistical andysisis appropriate, the student
will beable to state a satistical hypothesisrelevant to thesitudion, state an alterndive hypotesis, and
identify acritical region. Having donethis, thestudent will be able to select the appropriate statistical
test to employ, successfully execute thetest, and make a decision based on the outcome of thetest. The
student should then be able to interpret tha decision in terms of actionthat should or should nat be
taken, and the probeble consequences of tha action.

Second Order Objectives

Casel: Given aset of sample daa, thestudent will beable to test:

Ho: Thesample scores came from a popuktion with some specified mean (u = o)
Hi: Thesample scores came from a popuktion with amean NOT equd to some specified
vaue(u ! o)
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Casell:

a

Caselll:

CaselV:

Given adaafor two samples X and Y, test thefollowing:

Ho: Thepopuktion variance of X equdsthe popuktion varianceof Y (! ; =/,
Hi: Thepopuktion variance of X does NOT equd thepopuktionvarianceof Y (! ; " !

Ho: Thepopukbtion mean of X equdsthepopulationvarianceof Y (u, = 1, )
Hi: Thepopukbtion mean of X does NOT equd thepopulationmean of Y (g, ! 1)

Given pre-test and pod-test scores for a sample, the student will be able to test:

Ho: Thepopubtion mean of the pog-test equds the population mean of the pre-test

(Upos = Hpre)
Hi: Thepopubtion mean of the pog-test is greater than the popultion mean of the pre-test

(HP()SI > l‘lPre )

. Compute the Pearson Produd-Moment correl ation between the two sets of scores.

Find the 95% confidence interval aboutthevauein (b) above makingan appropriate
interpretive probability statement aboutthevalue

Given appropriate datafromthree groups X, Y and Z, the student will beable to successfully
test thefollowing hypotheses:

Ho: Thereisnodifferencein thedistribution of grades received by males and femalesin any
of thethree groups

Hi: Thereisadifferenceinthedistribution of gradesreceived by males and femalesin the
three groups

Ho: Thepopulation mean of group X equds the popuktion mean of groupY equdsthe
popuktion mean of groupZ (u, = l4, = U,)
H,: Atleast onepar of theabovethree meansis notequd.
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