CH.1: Data Analysis in an Evidence-Based Practice Envuronrnent

ndegendent variable:

Influence on, an outcome. gg. smoking.

Dependent variable:

The outcome of interest, hypothesized to depend on, or be caused by, the independent
variable. gg. Lung cancer, Gender (IV) impact self-esteem (DV).

Level of Measurement:
A system of classification with four types of measurement rules that affect the kind of
statistical analysis that is appropriate:

L Nominal: Eg. hair colour, gender, religion

. Ordinal: Eg. degree of pain, scale of self-esteem

° Interval: Eg, temperture

. Ratio: Eg. medication dose {(number of milligrams, number of pills), pulse

Descriptive statistics: z = _,-A: mEAry ex. {00 S0 -
Describe and summarize data about the sample == S0 Ze -,——_’-;
Eg. Percent female in the sample, average weight of participants $D= oo '
e X = 60D =
?-.‘é_;:_l Inferential Statistics: (what we learn from this course) |CH. 4: Bivariate Description: Crosstabulation, Risk lndexes, and Cnrre]atmn [
. Parameter £:#7: Eg: Average daily caloric intake of all 10-year-old children in New York Bivariate descriptive statistics:
. Statistic: Eg: Average daily caloric intake of 300 10-year-old children from three Used to describe relationships between two variables.
particular NY schools Eg. Height and weight, Smoking status and lung cancer incidence
Inferential statistics, based on laws of probability, help researchers draw objective conclusions
about a population, using data from a sample. Crosstabulation
Often used to test hypotheses (predictions) about relationships between variables Example of a Crosstab table*: L\z 2% ROW>
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The Mean
Most frequently used measure of central tendency~usually preferred for interval- and ratio-
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The Interguartile Range
Based on quartiles
. Lower quartile (Q,): Point below which 25% of scores lie e 0 &1
. Upper guartile {Qs): Point below which 75% of scores lie
. Important in evaluating outliers \l ax I 33 | M P
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The Standard deviation (SD - Group data): O Ba B3
An index that conveys how much, on, agerage scores in a distribution vary.
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Variance 881

An important variability concept in mfg_rentJaI statistics, but not used descriptively.*
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Percentiles and Qutliers
Qutliers are often defined in relation to percentiles

. A mild outlier is a score that is between 1.5 and 3.0 times the value of the IGR, below Q,
or above Qs
. An extreme outlier is a score that is greater than 3.0 times the value of the /QR, below

Q, or above Qs

Individual data){measure standard deviation)
Another index of relative standing helpful in interpreting raw scores.
A score expeessed in standard deviation units, in relative distance from the mean.*

(orgeta treatment] to prevent one negative outcome.*
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Correlation: Correlations between twa’ quant\tatlve Variables can‘be graphed in a scatterplot.*
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Correlation Coefficients ,Ur\»j" g 1
. Relationships between two variables. ’
° Most widely used correlation coefficient: Pearson’s preduct moment correlation

coefficient. 4l you &t or -l
. Often calle* e o w,“gey +han r= .50
. Pearson’s r is computed with variables that are intérval- ogratio-level measures.

- 1.00 = Perfect positive relationship

- .35 = Weak/moderate positive relationship

- .00 = No relationship

- -.20 = Weak negative relationship

- -.70 = Strong negative relationship
ﬁ !
Indicates the proportion of variability in one variable accounted for or explained by the
second variable.
Eg. rbetween height and weight = .60* )
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Correlation Matrix Statistical Inference J{E¥ Approaches )t symbol @cburt SEM (n pob.
An efficient way to display several correlation coefficients. AP . \‘L Hypothesis testing: A
2 gcﬁt e ntelml 4+ raéio oSt JuY‘c'f- Used to for nursing research, now has change.
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£i s iCAnCe 0.04 S i’:‘ TS Bputican (e . \ Used to estimate a population value—e.g., a mean, percentage or odds ratio.
carrelation ‘ 0.03 P V ﬂ@ 2 Point estimate:
| 0.02 VSany cobv@i@tion I it o Calculation of a “single value” as the estimate of the parameter.
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CH. 5: Statistical Inference Bl o involves constru&me &Eﬁdence intervals” around the point estimate.
Descriptive statistics: For describing samples. \N ‘fdy_ - P
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Inferential statistics: fotalie 2
° Fer coming to conclusions about what is probably true in a population, based on sample @~ 1 | = 2= sample | e -
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. Uses the laws of probability to provide guidance on what is probably true. i = s 95, CL ==
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Probability of an event (p) is expressed as a proportion G e
The probability of drawing a red card from a normal shuffled deck: 2 t Iji;irlbdildri ‘.,_,_ ,' Q; any :,“,, ol
P 3 22 I Distribution,
Ways “red” event can. o.c.c.ur -25; % L Sy nt.\,“;-:/ § u;:&ﬁ_ s Bl ‘ « Pai pk TRt 1T
Total number _Of possibilities =52 . e D A sample size increase, the t distribution Is very ormal” distribution.
p=.50: There is a 50-50 chance that the card will be ared suit ~ — i " Small samples, the tails of a ¢ distribution are “fatter”.
Multiplicative law provides this formula: Cls around Proportions
p(Athen B)=p (A} xp (B) e Frequently computed around proportions/percentages and risk indexes like Relative
. o Risk and the Odds Ratio.
The probability of drawing two red cards consecutively: oF C edd) nj' ) =, SitGimialidiethibition:
p (red, then red) = p {red) x p (red) o then (_ﬁ\u\'\':{?\}o . Almost always done by computer.
o (red, then red) =.50 < .50 =.25 . e The larger the sample size, the smaller the Cl.
p=.25: There is a one in four chance of drawing two red cards in a row
Hypothesis Testing
What is the probability of drawing 10 red cards in a row if the null hypothesis of a fair deck is % Common use (retain/reject).
truig? s Second broad approach to statistical inference.
g= 'SO‘X e ZSD G i A . Help researchers make objective decisions about accepting or rejecting a null
Only 1in 1,000 draws of 10 cards from a fair deck would yield all red cards hypothesis
R S, Eg.
Pmbab'_]' : distributions ’ Cigarette smoking is unrelated to lung cancer {always start assumed to be innocent!)
2 Similar to frequency polygons {or histograms). Cigarette smoking is related to lung cancer
. They graph the probabilities of all events that could occur There is always a risk of error (2 types)
So, the total area of a probability distribution = 1.0 = Type | error (*the anly type of error can make):
- The null hypothesis is really “true” in the population, but the researcher “rejects”
Probability density function = Probability distribution for continuous Varlal_ﬂes it.
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of sampling error. Power
& Never biefexactly 100.0 * 3 factors influence power:
* Sample mean might be 98.2 or 101.6 or 99.7 = Sample size - the easiest one to control.
- Effect size
Sampling distribution is a type of probability distribution = Alpha level
Sampling distribution c?f-the'mefan 3 o Power and the probability of making a Type |l error are inversely related.
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