Quantitative Final Notes:
Week 2:
· Research: 
· Investigation or experimentation aimed at the discovery and interpretation of facts, revision of accepted theories or laws, and/ or practical application of new or revised theories or laws. 
· Research methods: 
· Ways of gathering the evidence required by competing definitions of what counts as legitimate and worthwhile approach to the investigation of social and cultural life. 
· Quantitative (research methods):
· Focus on the collection of data in the form of meaningful numbers

· Forms of research:
· Proprietary: Not shared beyond specific audience
· Scholarly: Conducted to promote public access to knowledge
· Psuedo-research
· Agenda- confirming
· Curiosity-based (Open ended)
· Epistemology:
· Knowledge
· Ways of knowing or theories of knowledge
· Logos: 
· Claims, the argument
· Epistemological assumption
· Ontological assumption
· Axiological assumption
· Methodological assumptions
· Positivist:
· Social sciences=natural science
· Facts from observation
· Rocks can’t talk, but people can answer short, direct questions, revealing facts
· Quantitative methods (Positivist): Plus impact, visibility, and scrutiny
· Advantages:
· Larger populations
· Generalizable results
· Concrete results (Singular reality)
· Objective
· Smaller impact of researcher bias and participant fallacy
· More rigorous and structured
· Results repeatable 
· Static method
· Limitations:
· Objective
· Shallow answers
· Context blind
· Lack of reflexivity
· Diminished social commitment
· Resource intensive
Statistical Revolutions
Impact factor
· Klout score:
· A number between one and 100 is a representation of your overall social media influence. The science behind the Score examines more than 400 variables on multiple social networks beyond your number of followers and friends. It looks at who is engaging with your content and whom they are sharing it with. 
· Metrics and Measures
· Data Asymmetries:
· Quantitative based research conclusions:
· Require more resources to conduct (time, teams, technology, contacts, training, money etc.)
· Bring an aura of truth (singular reality) and objectivity that is hard to challenge
· Are harder for non specialist audiences to deconstruct and challenge
· Surveys are data collection techniques: The method is the theory of knowledge that frames the question we ask and guides how we argue its answer and the evidence we use. 
· Research Question:
· Explicit question researchers ask about variables of interest
Week 3:
Report: (Wrench)
· Literature review and study rationale
· Hypothesis and method section
· Results
· Discussion
· Conclusion
Research Process (Frey et al 2000, 14)
· Phase 1: Conceptualization
· Phase 2: Planning and designing research
· Phase 3: Methodologies for conduction research
· Phase 4: Analyzing and interpreting data
· Phase 5: Reconceptualization
In class survey (week 1)
· Problem definition, becker book
· Established hypothesis, operationalized concepts, created survey
· Conducted survey
· Analysis of survey reflection on results
· Reconceptualization
Types of variables:
· Concrete variables: Stable or consistent
· Abstract variable: Change over time, differ across situations, context
· Confidence in communication research methods
· Perceived risk of writers block
Levels of variables:
· Nominal: 1,2,3,4,5…
· Ordinal: A,B,C,D…
· Interval: 1 (Very low), 2 (low), 3  (Average), 4 (high), 5 (very high)
· Ratio: What is your age?
Values and attributes of variables:
· 2 is the value, definition is the attributes

· Relationship: 
· The correspondence or connection between 2 variables
· Difference (of degree): When 2 groups have differing degrees of a variable that they both display
Variables:
· Positive relationship
· History of writers block
· Perceived risk of writers block 
· Both arrows pointing up
· Neutral relationships
· Height
· Perceived risk of writers block
· One arrow pointing up, one arrow pointing sideways
· Negative relationships:
· Openness to sharing work
· Perceived risk of writers block
· One arrow pointing up, one arrow pointing down
Independent variable:
· Variable whose numeric value determines the value of other variables
· Part of the research experiment that is manipulated or changed
Dependent variable:
· Measured value in a study whose changes are determined by changes in one or more independent variable
Intervening variables: 
· Determine if the effects of a change in the independent variable in turn case a change in the dependent variable
Antecedent variables: 
· Ask what happened prior to the time data were collected…to affect the relationship between dependent and independent variables.
Ex. Does multitasking increase or decrease persuasion? Effects of multitasking on comprehension and counter…
· Independent variable is multitasking
· Depended variable is persuasion
H Definition:
· Statement about the relationship between independent and dependent variables
· Testable
· Compatible with current knowledge
· Consistent
· Simple
· When hypothesis cannot be framed, we ask a research question
H Tails:
· This matters because: If you predict results will go in one direction and they actually go the other way, you will be forced to accept the null hypothesis even though you have found an effect
· As a result: Many scholars argue that you should always be conservative and not write one tailed hypothesis
Alternate hypothesis:
Null Hypothesis:
· Replacing missing data: When less than 5% data can be replaced (with the exception of demographic data.
· Assessing outliers: Outliers are cases with such extreme values on one variable with that they might distort statistics
· Cronbach’s Alpha coefficient: For measurement tools comprised of multiple indicators (ratio or interval level of measurement). Acceptable value of Cronbach’s Alpha: 70
Week 4:
· Populations: An entire set of objects, observations, or scores that have some characteristic in common
· Sample: People or units that a researcher includes in the study
Frequency distribution tables:
· ex. Sports/exercise
· Gender
· Grad school
· Glasses
· Otter
Measures of central tendency:
· Mean: The average value of numbers in a list of data
· (5+10+10+5+20+10+10+10+5+15)/10
· 100/10 = 10
· Median: Middle value in a list of data (true 50th percentile score)
· Mode: Value most frequently cited in a list of data
· 5+10+10+5+20+10+10+10+5+15
· Mode = 10
Distribution: 
· Normal: Scores distributed in the shape of a bell, (mode, median, mean at highest point in the middle). Researchers can then know the proportion of scores that fall within any particular area of the cure. Most distributions are asymmetrical
· Skewness: Positive or negative direction an asymmetrical set of data points takes.
· Positive = mean is greater than median or mode, majority of scores are low (Right side of distribution), long tail in positive direction.
· Negative = mean is less than median or mode, majority scores high/left, long tail in negative direction.
· Kurtosis: Measures the shape of curve: the degree of peakedness of a distribution
· ^ = High, peaked curve, majority of values in the peak
· Opposite = curve is flatter, with several cases in tails.
Measures of central tendency:
· Allow us to describe the overall view of the sample on a given question/variable
· Allow us to compare individual cases with the overall sample
· Are part of more advanced analysis (to come)
Measures of variability: (Dispersion)
· How different each score is from the overall sample (mean)
· Range: Distance between the highest and lowest scores in the distribution
· Variance: How far scores are away from the mean (arrow up: far away from mean) (arrow down: close to mean)
· Standard deviation: Explains how much scores in a set of interval/ratio data vary from the mean, expressed in the original unit of measurement. 
Week 6: 
· Survey: A social scientific method for gathering quantifiable information about a specific group of people by asking the group members questions about their individual attitudes, values, beliefs, behaviors and perceptions. 
Step 1: 
· Develop hypothesis
· Decide on type of survey
· Write (find, adapt etc) survey questions 
· Decide on layout
Step 2: 
· Plan how to record data
· Pilot survey instrument
Step 3: 
· Decide on target population
· Get sampling frame
· Decide on sample size
· Select sample
Step 4: 
· Locate/recruit respondents
· Conduct response sessions
· Record data and response
Step 5: 
· Enter data in SPSS
· Clean, manage, re-check data
· Perform analysis
Step 6: 
· Describe and present findings

· Operationalization: Determining the observable characteristics of concepts i.e turning concepts into variables
· Questionnaire or scale: A form containing a series of questions and mental measures given to a group of people in an attempt to gain statistical information about the group as part of a survey.
Designing a questionnaire for survey research:
· The key element in achievement of reliable and valid information in survey research is the construction of well-written and manageable questionnaires. 
· Answers to questionnaires should clearly and efficiently allow for the measurement of concepts under study.
Constructing questionnaire items starting process:
· Previous studies comprised of reliable and measurement tools?
· The mental measurements yearbook
· Communication research measures
· Generate as many questions/items as possible (reflecting the conceptual definition); cut out what is not needed. 
Double-barreled items:
· Avoid writing items that actually measure two things at the same time
· These double-barreled questions often contain the words an/or.
Leading and loaded questions:
· A leading and loaded question is one, which you push in a particular direction by weighting it down with specifically charged or biased words.
· Invoking authorities or majorities is one such technique to gain agreement:
· Most doctors feel that a high-fiber diet is healthy. How strongly do you agree or disagree that we should be eating more fiber on a daily basis?
· Social desirability bias
· Language:
· The wording of items should reflect the educational level and reading language abilities of those filling it out. 
· Direction of statements:
· Mixing the direction of the wording is a good technique to eliminate response bias, which is a tendency for respondents to answer most questions in the same way, such as simply checking “disagree” for all the questions. 
Attributes and values:
· Choices must be mutually exclusive and exhaustive
· Switch directions with words, not scales where possible
· Use Leikart and semantic scales to measure intensity and degree
· People feel more comfortable answering sensitive questions in ranges rather than exact figures
· Include “other” where you cannot anticipate all answers to distinguish from non-response. 
Open ended and close ended questions:
· Respondents often do not like to answer too many open ended items, because it takes more time, despite the advantage of being able to put the issue into their own words. 
· Also: Open-ended questions create challenges for data management and analysis. 
Week 7: 
· Inferential stats: 
· Hypothesis testing
· To test a hypothesis we must ask: How is communication variable X related to other variables?
· Answer: By inferring relationships between variables within a population on the basis of relationships found within a sample selected from that population.
· Independent variable:
· Variable whose numeric value determines the value of other variables. Part of the research experiment that is manipulated or changed. 
· Dependent variable:
· Measured value in a study whose changes are determined by changes in one or more independent variable. 
· H Definition:
· Statement about the relationship between independent and dependent variables
· Testable
· Compatible with current knowledge 
· Consistent 
· Simple
· When hypothesis cannot be framed, ask a research question
· Inferential stats:
· Statistical stats that allow researchers to make inferences about some unknown population from a sample
· Hypothesis testing:
· Hypothesis testing:
· Uses inferential statistics to examine the significance of relationships between variables
· Is the process that a researcher goes through using inferential statistics to determine whether or not we reject the null hypothesis
· Is an attempt to generalize from sample to population
· Types of hypothesis test:
· Chi-square
· T-tests
· ANOVA
· Pearson’s R (correlation)
· Each one is used in a certain scenario, depending on the types of variables being compared (nominal, ordinal, ratio/interval)
· The all hold a common theory about hypothesis testing and vary only according to the type o data being analyzed.  
· Testing the Null hypothesis:
· Practical reason:
· Researchers cannot prove a prediction by testing all possible applications (there could be millions)
· But, if we find even a single instance where the hypothesis is not true; they know it is problematic
· Normative reason: 
· Burden of proof, bias studies toward no false assumptions. 
H0: Burden of proof:
· Trials: Innocent until proven guilty
· Hypothesis testing: Variables are assumed to be innocent of relationship unless proven beyond reasonable doubt. 
2 Outcomes of testing the Null hypothesis:
· 1. Reject the null hypothesis
· 2. Retain the null hypothesis
· We use the P-value or Significance level calculated by our hypothesis test to determine the degree of probability that the Null hypothesis is true. 
P value:
· Typically communication researchers want to be at least 95% certain that the null hypothesis is false
· Described as p. 05 or .05 significance level
· Means that the result is likely to happen by chance 5 times out of a hundred
· Changes in other fields 
· Must be established before study
Hypothesis test:
· If the hypothesis test produces a P value of >.05; we conclude that there is too great a possibility that results from this sample that would refute the null hypothesis have been produced by chance and would not be found in the general population. Accept the H0 reject H1.
· If the hypothesis test produced a P value of <.05; we conclude that there is an acceptable possibility that results from this sample that would refute the null hypothesis have been produced by chance and would be found in the general population. Accept H1, Reject H0
Inferential statistics test significance of relationships
Hypothesis test used depends on type of data, but has common interest:
· Accepting or rejecting null hypothesis based on statistical significance (probability: P) that relationship occurs by chance. 
Week 8: 
Levels of measurement:
· Nominal – Nominal: Chi square
· Ordinal – Ordinal: Chi square
· Interval/Ratio – Interval/ Ration: Pearson R
· Independent variable – Dependent variable: Statistic?
· 2 Nominal or Ordinal categories – Interval/ration: T-Test
· 3 or more Categories – Interval/Ratio: ANOVA
· Independent variable – dependent variable: Statistic
<< Count (observed frequencies): What is observed in the sample
<< Expected count (expected frequencies): What is expected if the null hypothesis is true
Different hypothesis tests for discrete variables (nominal):
· Discrete variables: Variables can only be measured with specific value categories (ie. Gender or flipping a coin)
· Continuous variables: Variables can be measured with any value on a continuum (weight, age, etc).
Chi-square: 
· (x2) test allows to determine if what you observe in a distribution of frequencies would be what you would expect to occur by chance.
· A comparison between what is observed and what would be expected by chance. 
· When there is no difference between what we expect and what we observe…null hypothesis is accepted and x2 = 0
· In the case where two variables (nominal) are not related to one another = 
· << Count (observed frequencies) and Expected count (expected frequencies) will be almost equal within each cell. 
· Expected count = null hypothesis; in other words, expected count are the frequencies expected if both variables are not related.
· The larger the difference between count and observed count the large the Chi square value
· Chi square also measures to what extent << observed frequencies>> and << expected frequencies>> fit with one another
Computation of Chi – square:
· x2 is the chi-square value
· ∑ is the summation sign
· O is the observed frequency
· E is the expected frequency
Chi2 test:
· If there is no relationship between the variables of gender and political affiliation, then:
· The number of men and women will be equally divided up within the political parties (taking account of the relative proportions of each variable).
· i.e.: Expected values present the null hypothesis
Chi2:
· A Chi2 value of 0 indicates that the expected and observed frequencies are identical and that there is no statistically significant relationship between variables, in this case the P value will certainly be >.05
· The more positive the Chi2 value, the greater the likelihood that the relationship between the two variables will be statistically significant, ie P = .05
Summary: Steps for chi-square:
· Statement of the null and research hypothesis:
· H0: Observed frequencies = expected frequencies
· H1: Observed frequencies ≠ expected frequencies
· Setting a rule of decision: .05
· Computation of the Chi-square value
· Comparison of rule of decision with level of significance (from sample)
· Types of media used have a significant influence on political affiliation: print users tend to vote more conservatives than TV users (whom vote more liberal).
Note:
· Basic assumptions of correlation: Scores for both variables being compared must be obtained from each participant
· Replacing missing interval/ratio values with series average scores rather than 999 missing values.
Example hypothesis that can be tested for a significant correlation between variables
· There is a negative correlation between frequency of exercise and gaining weight
· The older we get, the happier we are
· There is a relationship between openness to others and the size of an individual’s social support network.
Correlation: 
· A hypothesis test of similarity (in contrast to difference)
· Examine relationship between variables with continuous measurement
· How variables affect each other, in the same direction or the opposite direction.
· Correlation does not confer a statement of causality. 
· Two variables are correlated when each of their scores can be graphed in a line
· This graph line can indicate a positive or negative correlation. 
Positive linear correlation:
· The scores of each variable change in the same directions
Negative linear correlation: 
· The scores of the variables change in opposite directions: Increase in time; decrease in interest
Pearson’s R Product-moment correlation:
· Pearson’s R statistically represents correlation lines (or the absence of lines) between variables with continuous measurement.
· R= the symbol for correlation coefficient
· Rxy score = a value that varies between + 1 and -1
1) Score and correlation direction:
· + (to a max of +1.0) = positive: scores change in a positive direction
· - (to a max of -1.0) = negative: scores change in opposite direction
· The closer the value gets to (+/-) 1, the stronger the correlation, regardless of its direction
Interpreting Pearson’s R values:
<  .20: very weak correlation, negligible
  	≥ .20 à .40 : weak correlation
  	> .40 à .70 : moderate correlation
  	> .70 à .90 : strong correlation
  	> .90 à 1 : very strong correlation
· Is the correlation statistically significant or, is it change, accident, sampling error et?
· Pearson’s R is always accompanied by a P value score
Correlation and causality:
· We could conclude that there is a strong correlation between respect being given by other animals and the presence of the fox
· However, we would be wrong if we assumed, that the presence of the fox caused the other animals to give respect
Coefficient of determination:
· Asks what quantity in % of the variability is shared by the correlated variables.
· i.e. what % of scores between the two variables fit
· To calculate: Pearson’s R, squared, times 100.
Week 9:
T-Test:
· Asks whether the difference between two means (in regards to groups) is significantly different from zero.
· If the mean scores of both attributes of a nominal variable (for example, if men and women have exactly the same average score on a likert scale) are identical in regards to the dependent variable: means will be equal and mean difference in zero.
Research hypothesis: H1: Significant difference among the means of two categories (of the same variable)
Null hypothesis: H0: Mean group1 = Mean group2
Statistical test: T-test
Analysis of variance: 
· ANOVA
· Asks whether mean differences between categories are larger or smaller than those within 3 or more categories.
· If the null hypothesis turns out to be accepted, then the mean differences within each category is larger than the mean differences between categories
· Comparing a nominal variable with more than 2 attributes/values with a ratio/scale variable
· Political party
· Year of studies
· Color of room
· The F coefficient is a ratio = Differences between the means of the categories/ differences within the categories
· A significant F value tells you that overall, the mean differences between groups is larger than the mean differences within groups.
· Next step is to determine where, precisely, are these significant (between) differences. 
· We can determine this, through Post-hoc comparisons. 
Week 10:
· Hypothesis testing: 
· You choose the test based on the level of measurement you used.
· You conduct multiple tests if you have multiple Hs (even if you have multiple variables or scales that you argue test your hypothesis)
· No matter what type of test, your P score tells you whether or not you are able to reject the null hypothesis and declare that your data suggest a statistically significant relationship. 
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