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Research Design
Two broad categories:
(1) Comparing groups – either (a) cannot manipulate groups or (b) randomly assign people to groups – but always comparison between groups 
Research design = comparative, experimental or quasi-experimental
(2) Relationship between variables
Research design = correlational, non-experimental

Variables
Defined in terms of function:
(1) independent – controlled or manipulated by researcher
(2) dependent – changes as a result of effect of independent variable

Comparative research – always clear which is dependent/independent
Correlational research – not always clear

Scales of measurement
(1) Categorical data – (a) nominal – no logical value, e.g., name of group (b) ordinal – some logical order – involves being more than or less than, e.g., Grade A,B,C or 1st, 2nd, 3rd
(2) Continuous data – (a) interval – logical order, ordered according to intervals, no true zero, e.g., temperature (b) ratio – same as interval, but is true zero, e.g., height, distance

Frequency Distributions 
Useful for summarizing categorical data and screening continuous data
Normal distribution = mode, median and mean are the same = bell curve = zero skewness
Positively skewed distribution = mode is lower than mean, i.e., scores predominantly low
Negatively skewed distribution = mode is higher than mean, i.e., scores predominantly high

Graphs
Categorical data – pie chart or bar graph
Continuous data – line graph, histogram, scatter graph
Non-normal distribution – box plot

Central Tendency
Mode – most frequently occurring value – useful for describing nominal data
Median – the middle, i.e., 50th %ile – useful for nominal and ordinal and continuous data
Mean – arithmetic average of all scores – useful for continuous data

Measures of Variation
Range – difference between highest and loser scores
Standard deviation – average distance of all scores from the mean
Standard scores = raw scores transformed into an equal interval scale
Z-score = most basic standard score

Population and Sample
Not feasible to study entire population – alternative is to study sample
By knowing characteristics of sample (statistics) – can make inferences about the characteristics of the population (parameters)

Validity of inference can only be assumed if sample = mirror image of population – requires that sample be selected randomly – most samples are convenience samples – high degree of error

Hypothesis testing
Null hypothesis = no difference between groups OR no relationship between variables
Research hypothesis = statement of interest
Goal is to reject null hypothesis

p = level of significance = criterion for rejecting null hypothesis – usually 0.05, 0.01 or 0.001, i.e., researcher is willing to make 5%, 1% or 0.1% error when rejecting null hypothesis

Computing test statistic helps to objectively decide whether or not to reject the null hypothesis, i.e. to determine if difference between groups or relationship between variables is statistically significant

Correlation
Relationship between variables = r 
Defined in terms of direction (+/-) and represented by magnitude (range from -1 to  +1) 
1= perfect correlation, 0 = no correlation
0-0.3 = little or no correlation
0.3-0.5 = weak correlation
0.5-0.7 = moderate correlation
0.7-0.9 = strong correlation
Greater than 0.9 = v. strong correlation
R2  = effect size = shared variance or % of variance explained by other variable = practical significance of the correlation


Overview of Statistics (EDRM611 and 712)

Comparing Groups – continuous or categorical variables
(1) 1 group – test the null hypothesis that sample population mean is the same as the population mean – use one sample t-test or z-test
(2) 2 independent groups – determine if there are differences between 2 groups– use independent samples t test
(3) 3+ independent groups – determine if there are differences between 3+ groups
(i) if 1 independent/1 dependent variable – use one-way ANOVA
(ii) if 2+ independent/1 dependent variable – use factorial ANOVA
(iii) if independent variables co-vary with dependent variables – use ANCOVA
(4) 2 dependent groups – e.g., pre-test/post-test - use paired samples t test (= t-test for dependent samples = correlated samples t-test)
(5) 3 or more dependent groups, i.e., repeated measures – use repeated measures ANOVA = extension of paired samples t-test

Comparing Relationships –
(a) continuous or categorical variables 
(1) to determine the correlation between variables – use Pearson r or  Spearman rho – 
(2) to predict relationship between variables 
(i) when 1 dependent/one independent variable – use Simple Linear Regression
(ii) when 2+ independent variables –use  Multiple Regression 


(b) nominal variables 
(3) 1 sample – i.e., comparable to 1 sample t-test or z-test but for nominal variables - use 1 sample χ2  = goodness of fit test
(4) 2+ samples – i.e., comparable to independent samples t-test – use χ2  test = test of association
(5) 2 dependent samples – McNemar Test


