WEEK 1 - INTRODUCTION 


Learning Objectives
· Familiarize oneself with current and emerging statistical data collection approaches in communication 
· Conduct research using quantitative methods 
· Answer research questions with statistical analyses 
· Gain insight into the appropriateness of each analysis 
· Learn to conduct basic analyses (correlation, chi-square, t-test) with the help of a statistical software package (SPSS) 
· Learn how to disseminate results using emerging knowledge mobilization approaches 

Course Materials 
· Basic calculator 
· SPSS Statistical Software Version 26
· Free on school computers 

Final Assignment 
· Pick from one of the following: 
· Social media 
· Relationships 
· Commuting 
· Use personalized data set
· You’ll learn how to: 
· Import the dataset 
· Clean and manage it 
· Report what’s measured 
· Summarize it 
· Visualize it 
· Perform statistical analyses 
· Interpret it and disseminate it 
· Written report, APA format including methods and results 


WEEK 2 - VARIABLES 


Overview 
· Why do we do research 
· What are variables 
· Measuring variables 
· Creating datasets 
What is research?
· Research = act of studying something carefully and extensively in order to obtain deep knowledge 
· It can be applied to any field where someone is willing to do extensive study in order to gather the necessary information 

Why do we need research? 
· Gather info 
· Make changes 
· For a safer life 
· To know the truth 
· To understand art 
· To know our history 
· To improve performance 

What are variables?
· A variable is any factor, trait, or condition that can exist in differing amounts or types 
· Behaviours (voting, communication, physical activity, social media posts, studying) 
· Feelings (anger, depression, happiness, satisfaction, sympathy, apathy) 
· Characteristics (age, height, race, country of origin, career, education) 

4 types of variables
1. Independent 
a. Variable is manipulated to see how it impacts other variables 
b. Can be MANY in a given study 
c. Considered to be the “cause” of something 
2. Dependent 
a. The variable that is measured to see if the independent variable had an impact 
b. There can be any number of dependent variables but usually, there’s only one to isolate for variation 
c. Considered to be the effect of something 
3. Control 
a. Variables that are held constant and unchanged throughout the investigation 
b. They are not of primary interest to the researcher 
c. Any change to a control variable would influence the relationship between the independent and dependent variables 
4. Confound
a. A variable that you did not account for that is influencing the results 
b. Confounding variables introduce noise, effort, variance 
c. They can ruin your research 
i. Find a relationship between variables when there is none 
ii. Hide a relationship when there is one 
d. Reducing a confounding variables
i. Add control variables
ii. Strength research design 
iii. Random sampling techniques (as seen in research methods) 

Example: 
A researcher is interested in examining the impact of browsing instagram on first-year university students’ reported levels of stress. To test this, the researcher has one group of students browse instagram on their phones, while the other sits quietly in the room. Then, 10 minutes late, the researcher asks the group of first-years to report their stress levels. 
· Independent variables (browsing ig) 
· Dependent (reported stress) 
· Control (first year students, 10 minute delay) 
· Confound (what students browsed, pre-existing stress) 

Measuring Variables 
· Levels of measurement: 
· Categorical variable = variables that are made up of categories (you must fall into one category) 
· Continuous variable = variables that can take on any numerical value (you must take on only one numerical score) 

Categorical Variables 
· Can the categories be placed into a logical order? 
· No = nominal (gender, mobile phone brand, fav music stream) 
· Yes = ordinal (letter grade, race placement) 

Continuous Variables 
· Do the scores have a true zero? 
· No = interval (likert scales, IQ test scores; intervals are equal for all parts of scale) 
· Yes = ratio (weight, social media likes; measure has true zero) 

Likert Scales 
· For measuring how people feel about things 
· Typically includes 5 or 7 points 
· The anchors (ie. what points mean) change depending on question 
· Social sciences rely on these for most research questions 

Nominal, Ordinal Scale 
· When using SPSS for this course, it’s important to identify nominal and ordinal variables 
· SPSS doesn’t distinguish between interval and rational; they’re all called scale 
· Nominal and ordinal have few options, lower quality 
· Interval and ratio have many options and are higher quality 
Dataset Structure 
· Datasets are essentially tables; Excel is likely most familiar 
· Each line in the dataset represents 1 person/thing
· Variable name is at the top 
· Enter numbers or text into dataset 
· PROBLEM: 	
· When running analyses on data, we cannot run analyses on “string” variables (ie. text) 
· We must convert the variables we want to use into numerical variables 
· We do this by assigning a corresponding code 






WEEK 3 - MEASUREMENT


Overview
· Psychometrics 
· Validity and reliability 
· Reporting measures 

Psychometrics
· Objective variables: 
· Generally agreed upon answers, truths, scoring 
· Include most demographic variables 
· Rely on indicators such as completion time, point acquired, etc 
· Example: sex, race time, number of followers 
· Subjective variables: 
· May have ambiguous answers, truths, scoring 
· Include most feeling, opinion variables 
· Rely on rating scales (likert) or other creative approaches 
· Ex: intelligence, political orientation, communication 
· Concerned with measuring variables consistently and accuracy 

How can we measure this? 

· Viewership: number of views 
· Political preference: voter compass 
· Personality: survey, behavioural questions, psych eval 
· Social media use 
· Influence 
· Personality 

Finding Existing Measures: 
· Creating a measure is a whole phd worth 
· Researchers all over the world have created and tested tools to measure thousands of variables 
· Using these saves you the trouble of creating and testing your own 
· Connects your research with the broader field 
· You need to worry less about whether your variables will be accepted
· Cite original scale! Not the paper you found it in  
· Option 1: 
· Read a study that measured something you want to measure 
· Check methods or instruments section 
· Tells you how they measured something such as a 6-item scale and how it was used (eg is in slides) 
· Find the original paper they cited 
· Option 2: 
· Search google scholar 
· Search terms (topic of interest + measure, scale, instrument, or assessment to find different measures 
· 2 pre-existing measures provides to is in final assessment 

Developing New Measures (9 step process) 
1. Item development (identification of domain and item generation content validity) 
2. Scale Development (pre-test questions, sampling and survey admin, item reduction, extraction of factors) 
3. Scale Evaluation (test dimensionality, test reliability, test validity) 

Practice 1: 
· Want to measure effective communication 
· Potential items: 
· I voice my opinion when necessary 
· I usually do not have to repeat myself 
· I communicate well ina team 
· I ask questions qhe insure 
· People often misunderstand what I say 
· I struggle to express my thoughts and opinions 
· I felt heard 

Developing New Measures 
· Item development 
· Pre-test questions
· Small group does survey to confirm they all make sense 
· Sample size is 10 people per item you’re testing 
· Sample and survey administration 
· Get a large, representative sample to complete the survey 
· Item reduction 
· Using stats, visual confirmation, and descriptive stats (remove bad items) 
· Extraction of factors 
· Using stats, group items that measure similar constructs together 
· Variety in quant methods = variability 

Reliability and Validity
· Ways of evaluating the accuracy of measures 
· Reliability 
· Consistency of the items within a measure 
· Consistency of the measure over time 
· Validity 
· Whether it measures what it is supposed to measure 
· Both are not inherent to measures and instruments 
· A measure that is valid for one purpose may not be valid for another purpose 

Reliability 
· Internal Consistency
· The degree of similarity between multiple items that evaluate the same thing 
· Measured with Cronback’ Alpha 
· Test-retest Reliability
· The degree of similarity between a measure taken at one time point and another 
· Measured with product-moment correlation 
· Inter-rater Reliability
· The degree of similarity between one observer and another 
· Measured with kappa 

Validity 
· Face Validity
· Do the questions appear to measure what they’re supposed to measure? 
· Content Validity
· Do the questions measure the complete construct?
· Eg. Good study habits (attend class, do readings, review material, practice) 
· Criterion Validity
· Can predict a real-world outcome 
· Measured with concurrent and predictive validity 
· Construct Validity 
· Do the questions assess the construct it is supposed to?
· Measured with convergent (similar) and discriminant (dissimilar) validity
· Convergent relied on logic and less creativity
· Divergent is creating unique solutions to solve a problem, they support open-endedness and allow for creativity 


Practice (Exam like questions):

1. You weigh yourself on a scale 3 times in a row and get the following readings: 150 lbs., 157 lbs., 153 lbs.
Is this scale reliable?
No, it provided 3 different results in a row. It also has low test-retest reliability. 

2. You administer a job skills test to 100 applicants and hire the top 50 scorers. On the job, you realize even among these 50 new employees, those who scored higher on the job skills test perform better on the job.
This has: (a) content validity (b) criterion validity (c) face validity
B, criterion validity. The scores of the participants are predicting their work performance. 

3. Individuals that score high on a questionnaire measuring happiness on Tuesday morning are likely to score high on the same scale one week later. This is an example of: (a) inter-rater reliability (b) internal consistency (c) test-retest reliability
C, test-retest reliability. It measures the degree of similarity between measures taken at two different points in time. 

Upcoming: 

Lab 2 - Building Surveys 
· Introduction to Qualtrics 
· Build Qualtrics survey and import to SPSS 
· Submit a screenshot within 7 days of lab to receive credit 

Assignment Goal 2 - Methods 
· Write a draft of methods section for final paper 
· Write what you can for participants section 
· Complete the materials section completely 
· Write what you can for analyses section 







WEEK 4 - SUMMARIZING DATA


Overview: 
· Measures of central tendency 
· Dispersion
· Distribution 
· Reporting descriptive statistics 

Measures of Central Tendency 
· Central tendency: mode, median, mean 
· Mode = the number that occurs most frequently, can have more than 1 
· Median = middle distribution
· Mean = average, affected by extreme scores 
· Levels of measurement 
· Nominal = mode 
· Ordinal = mode, median 
· Interval = mode, median, mean 
· Ratio = mode, median, mean 

Dispersion
· Central tendency without dispersion is useless 
· Includes range, variance and standard deviation 
· Range = distance between the lowest and highest numbers (add together, /2), relevant to ordinal, interval and ratio data 
· Deviance = subtract the mean score from the observation 
· The spread of scores can be calculated by determining how different each score is from the mean, it applies to interval and ratio data 
· 
· Ie. how far does a specific number deviate from the mean/average 
· Total deviance (sum of squares) is calculated by summing the deviance scores
· Each score is squared in order to eliminate negative values 
· Limitation* the size of the sum of squares is dependent on the number of scores in the data, making it impossible to compare it across samples that differ in size 
· 
· Variance represents the average error between the mean and the observations, ie the average deviance 
· It’s calculated by dividing the SS by the number of observations - (minus) 1
· Limitation* the variance is in squared units, not the units of the original variable 
· 
· Standard deviation is the square root of the variance 
· It represents the average deviance (variance) in the same units as the original variable 
· 
· Standard deviation tells us how much varient there is in a particular variable 
· A small SD indicates that the data points are close to the mean 
· A large SD indicates that the data points are distant from the mean 
· Represents the fit or variability within the mean, the amount of error present and how well the mean represents the data 

Steps to Calculating a Standard Deviation
1. Calculate the deviance (subtract the mean from each score) 
2. Calculate sum of squares (square the deviance then calculate the sum) 
3. Calculate the variance (SS/number of observations - 1) 
4. Calculate the standard deviation (square the variance) 

Distributions 
· Score Distributions 
· Frequency chart (great for identifying missing data and impossible values)
· Bar chart (categorical data) 
· Histogram (continuous data) 
· Normal Distribution 
· Bell shaped curve with the majority of scores in the centre of the distribution
· 2 ways for distribution to deviate from the normal: 
· Lack of symmetry (skew) 
· The most frequent scores are clustered near one end of the distribution 
· Positive skew clusters at beginning 
· Negative skew clusters at end 
· 0.5 skew is normal 
· 0.5 - 1 skew is moderate 
· > 1 is highly skewed 
· Lack of pointiness (kurtosis) 
· The degree to which scores clyster to the end of distributions (the tails) or towards the centre 
· Leptokurtic clusters in middle 
· Platykurtic clusters at end 
· 0.5 kurtosis is normal 
· 0.5 - 1 kurtosis is moderate 
· > 1 is high kurtosis 


Reporting Descriptive Statistics 
· Concerned with the shape of the distribution of scores, the centre of the distribution, the dispersion of scores, and the deviance from the centre 


WEEK 5 - DATA VISUALIZATION


Overview: 
· Basic Graphs 
· Bad graphs 
· Data manipulation 
· Midterm 

Overview of Basic Graphs: 
· Types: 
· Histograms 
· Continuous 
· Frequency table in graph format 
· Good for showing general distributional features of dataset variables 
· Y axis shows frequency, x axis shows scores in variables 
· Bins are ranges of scores on the variable (bins are the width of the bar) 
· Baseline should be 0 
· If it has more than 1 variable the you can do the stacked categories with colors or 3 separate distributions 
· Pie 
· Categorical 
· Shows total amount divided between categorical variables 
· NARROW USE 
· Limit numbers of categories 
· Avoid distorting effects 
· Bar 
· Categorical graph format 
· Good for showing distribution or comparing values of subgroups in your data
· Same info as pie chart 
· Baseline should be 0 
· Use 2D rectangular bars 
· Colour use should be for specific meaningful purpose 
· Error bars
· 3 options for reporting error are standard deviation, standard error and confidence intervals 
· SD considers sample size
· 95% confidence interval = if we same a group 100 times, we’re confident the mean would appear within the same boundaries 95% of the test 
· IMPORTANT TO ADD THESE 
· Not interesting to add differences 
· Scatterplots 
· Continuous 
· Uses dots to represent value of 2 different continuous variables 
· Good for showing relationship between 2 variables 
· Good at determining the pattern of the relationship
· Positive is when both variables increase together 
· Negative is when both variables decrease together 
· Scattered means no relationship 
· Add a trend line or line of best fit 

Data Manipulation 
· 5 ways writers use graphs to mislead you 
· Omitting the baseline to alter perception
· Manipulating the y axis to expand or compress to alter perception 
· Cherry picking data to reinforce narratives 
· Using wrong type of graph 
· Going against conventions to mislead 


WEEK 6 - MIDTERM


Structure 
· 25% 
· 15 points for MC
· 20 points for short answer and fill in the blank 
· 25 points for applied problems 
· Calculator 

What to know: 
· Types of variables 
· Levels of measurement 
· Finding measures 
· Validity and reliability 
· Measures of central tendency 
· Dispersion, no calculation of SD 
· Distributions 
· Basic graphs 
· Data manipulation 


WEEK 8 - WHICH ANALYSIS?  


Overview 
· Probabilities and prediction 
· Picking an analysis 
· Relationships 
· Prediction 
· More advanced approaches 
· APA write-ups 

Probabilities and Prediction 
· Primary goal is to predict the dependent variable 
· Predicting a categorical variable or continuous variable? 

Exercise 
· Can you predict this random person’s preferred communication channel? 
· How confident are you in your first choice? Does personal bias play a role? 
· Guessed, bias, ⅕ change 
· No additional information 
· Use more information to identify what percentage of people chose which channel, will you choose the most popular one? 
· Face to face, 45% chance right, measure of central tendency
· Add in the response distribution for age and you can make a more narrowed, educated guess based on connection of age and channel? 
· Other variables 
· Face to face, 60% chance right 
· By the end, you’re more confident in your choice 

Probabilities 
· Probability = numerical description of how likely an event is to occur, how likely it is that proposition is true, or how likely a given score/value is to happen 
· Values = probability is a number between 0 and 1, where, roughly speaking, 0 indicates impossibility and 1 indicates certainty (conceptualized as percentages)
· Not all variables help predict 





Categorical vs, Continuous 
· If we reject a model: 

	Dependent Variable
	Categorical Variable
	Continuous Variable

	Measure of Central Tendency
	Mode
(Most popular category)
	Mean
(Most typical score)



Recap 
· Goal of quant analyses is to predict scores or category membership on other variables 
· With no info, guess is best estimate 
· Measure of central tendency will help improve estimate (ie. reduce error) 
· Good predictor variables improve our estimate above what we know with the measure of central tendency 
· Bad predictor variables add no new info 

Picking an Analysis 
· Inferential Statistical Analysis 
· Mathematical procedures that allow us to evaluate whether the relations we observe are due to an actual relation or chance (ie. error) 
· Decision - research design, level of measurement, distribution of data 

Relationship 
· Chi-Square 	
· Variable 1 (categorical) <-> Variable 2 (categorical) 
· What’s the relation between age and preferred communication? 
· Correlation 
· V1 and V2 are continuous 
· What’s the relationship between frequency of social media use and total number of instagram followers? 
· Neither variable is the predictor variable 


Prediction 
· T-Test 
· Predictor V is categorical and dependent is continuous 
· Does gender influence number of IG followers 
· Simple Regression 
· Predictor and dependent are both continuous 
· Does frequency of social media use predict total number of IG followers 


More Advanced Approaches 
· Logistic Regression 
· Predictor is continuous, dependent categorical 
· Does frequency of social media use predict preferred social media platform? 
· ANOVA (ANalysis of Variance) 
· Predictor is categorical with 3+ categories, dependent is continuous 
· Does program of study influence total number of IG followers 

Recap
· Statistical analyses = procedures used to evaluate whether a relationship between a predictor and an outcome are due to chance (error) or not 
· Selection = level of measurement of the variables 



WEEK 10 - T-TEST ANALYSIS 

Overview
· Overview of T-Tests 
· Research Questions 
· Calculating a One-Sample T-Test 
· Independent Samples T-Test 
· Paired Samples T-Test 
· Key Outcomes 

Overview of T-Tests: 
· T-Tests = an analysis to determine whether two group means are different 
· Categorical variable > continuous 
· Look at whether the difference between TWO means represent an actual difference and not one that is due to chance or error 
· CMN 3102C average = 68, CMN 3102D average = 58
· T-Test can tell which performed better 
· To determine if there’s a meaningful difference, we must consider the distribution surrounding each mean 
· Small overlap between distribution = difference between the means in likely meaningful 
· Large overlap between distribution = difference between mean is probably not meaningful (too much variability which means error) 

Types of T-Tests 
· One-sample 
· Group mean + other value (population mean) 
· Also used in regression analysis to do significance test 
· Independent Sample 
· Group 1 mean with group 2 mean 
· Paired Sample 
· Time 1 with time 2
· Sometimes the two means we want to compare come from the sample people. In this case, we have pairs of observations (ie. time 1 and 2) and we look for differences 
· If you want to compare more than 2 values, you have to run a different type of analysis called ANOVA which isn’t done in this class 

Basic Equation 
T = observed mean difference - expected mean difference / estimate of standard error of the difference between the two means 

Potential Research Questions 

Research Questions 

1. Do students report better rapport (Low 1 – High 7)) with their professors at the end of the semester, compared to the start?
a. How to know u have a continuous variable? Likert scale 
b. If it’s categorical then run Chi-Square from last week 
c. Paired samples 
2. Is there a relationship between rapport (Low 1 – High 7) and course satisfaction (Low 1 – High 7)?
a. No - correlation 
3. Is the average University of Ottawa undergraduate student debt load comparable to the Canadian rate of $25,000?
a. One sample 
b. Known because there’s a rate, rate is usually 1 sample 
4. Do students in the Faculty of Arts report higher course satisfaction (Low 1 – High 7) than students in the Faculty of Engineering? 
a. Independent bc there’s 2 groups (fac of art, engineering) (independent, categorical) compared on (low-high) variable (continuous, dependent) 

*Can’t run a t-test on a categorical variable

Calculating a One Sample T-Test 
· Example: Is the average uOttawa undergrad student debt load comparable to the Canadian rate of $25000?” 
· Steps: 
1. Assumptions 
· Continuous data = data collected (sample) and the population mean (other variable) are measured at the continuous level 
· Random = sample is a random sample of the population we are comparing to (*assumed in this class) 
· Normality = the data have a normal distribution (*not in this class) 
2. Hypotheses 
· H0 = No difference 
· H1 = is a difference 
3. T-Test 
· T = population mean - sample mean / standard error of the mean 
· We know the population mean (ie. comparison) is $25000
· Mean from sample (uottawa) is $18834
· T = 25000 - 18834 / standard error of the mean (to calculate it, we need variance and sample size) 
· Standard error of the mean = 
· Variance is the standard deviation squared
· Variance = 4067631.485
· Standard Error of Mean 
·  = 901.96
· 
4. Interpretation 
· To determine the critical value of t, you need to select a probability and calculate the degrees of freedom 
· Probability = .05 
· Degrees of freedom (df) = n-1 (n = number of participants) 
· Our example: 
1. Df = 5-1 = 4
2. T4 observed = 6.84, t4 critical = 2.78 
3. Decision: reject null hypothesis 
5. Effect Size 
· P-values = tell us about the relationship between variables relative to the null hypothesis (statistical significance) 
· Effect sizes = tell us about the magnitude of the relationship (practical significance) 
· Practical significance = if size of effect is large or small enough to be relevant to the research question being investigated 
· Effect sizes determines which group has large effect 
· Cohen’s D = standardizes mean effect, expresses the mean difference in standard deviation units (d = x1 - x2 / s2 
· More commonly associated with t-tests 
· Can have standardized value (usually somewhere between -3 and 3) 
· Pearson’s r2 = measures the strength of a relationship, but it can also measure mean differences (r2 = t2 / t2 + df)
· Will always fall somewhere between 0 and 1 (neg vs. pos value is dependent on which order groups are placed) 
· Can be squared to estimate how much variance in the dependent variable is caused by group membership (independent variable) 
· Focussing on Pearson’s R for this class 
6. Write Up 
· A one sample t-test was conducted to determine whether students at the University of Ottawa had a different debt load compared to the Canadian rate of $25,000. Results suggest that there was a large effect (r2 = .92) and we can reject the null hypothesis (t(4) = 6.84, p = .002). Students at the University of Ottawa (M = $18,834, SD = $2,016.84) reported less debt than the Canadian rate. Overall, it seems that the students at the University of Ottawa are carrying less debt that would be expected for all Canadian undergraduate students. 

Independent Samples T-Test 
· Do students in F. of Arts report higher course satisfaction (low 1, high 7) than students in F. of Eng? 
· Step 1: Assumptions 
· Homogeneity of variances = variances in the two groups must be approx. equal 
· Independence = scores must be independent since they come from different people 
· Step 2: Hypothesis 
· H0 = No difference
· H1 = Is a difference 
· Step 3: T-Test 
· T = (x1-x2) - (u1 - u2) / error 
· X = difference between the mean of group 1 and 2 
· U = difference between population means that we would expect if null hypothesis were true 
· Error = An estimate of the standard error, to determine the error estimate, the pooled variance must be calculated first 
· Not calculated by hand, will use SPSS 
· Step 4: Interpretation 
· 0.5 = large effect 
· 0.3 = moderate effect 
· 0.1 = small effect 
· Step 5: Effect Size 
· Must calculate by hand 
· Large effect = 88% of variance in observed course satisfaction is due to which Faculty you’re in 
· Step 6: Write-Up
· Write-up Components
· Research Question
· The type of analysis that was conducted and the variables included in the analysis.
· A statement about the null hypothesis.
· A report of the t-statistic.
· The means and standard deviations that were compared.
· The effect size.
· A conclusion statement.
· Write Up
· An independent samples t-test was conducted to determine whether students in the Faculty of Arts reported different course satisfaction compared to students in the Faculty of Engineering. Results suggest that we can reject the null hypothesis (t(8) = 7.76, p < .001). Students in the Faculty of Arts (M = 5.80, SD = 0.84) reported more course satisfaction than students in the Faculty of Engineering (M = 2.00, SD = 0.71). 92% of the variance in reported course satisfaction can be attributed to Faculty membership. Overall, it seems that the students in the Faculty of Arts are more satisfied with their courses than students in the Faculty of Engineering. 

Paired Samples T-Test 
· Do students in F. of Arts report increased course satisfaction (1 low, 7 high) at the end of the semester compared to the start? 
· Step 1: Assumptions 
· Step 2: Hypothesis 
· Step 3: T-Test 
· 
· D = average difference in participants scores 
· U = difference we would expect if the null hypothesis were true 
· SD = standard error of the difference scores; tells us how much we should expect group means to differ 
· Large standard error means we can expect a lot of variation whereas small SD means we can expect little variation 
· Step 4: Interpretation 
· .5 = large effect 
· .3 = moderate effect 
· .1 = small effect 
· Step 5: Effect size 
· Large effect = 94% of the variance is observed course satisfaction is due to which Faculty you’re in 
· Step 6: Write-Up 
· A paired samples t-test was conducted to determine whether students in the Faculty of Arts reported different course satisfaction at the start of the semester compared to the end. Results suggest that we can reject the null hypothesis (t(4) = -7.76, p = .001). Students reported lower (M = 2.00, SD = 0.71) satisfaction at the start, compared to the end (M = 5.80, SD = 0.84). 94% of the variance in reported course satisfaction can be attributed to the time of the semester. Overall, it seems that the students in the Faculty of Arts report increased satisfaction as the semester progresses. 


Takeaways
· Which type of research question can be answered with t-tests 
· What are the differences between the 3 types 
· How to conduct t-tests in SPSS 
· How to interpret the results of a t-test (using critical value) 
· How to calculate and interpret effect sizes 
· How to write results in APA format  
