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Chapter 6: Qualitative and Quantitative Measurement
Introduction
· Measurement is a key issue where we  try to link conceptual definitions to  empirical reality
· Implications for how we measure  “things” are enormous
· Not necessarily an easy endeavor! Age,  skin color, sex, political attitudes, racial  attitudes

Differences Between Qualitative and Quantitative Approaches
	Quantitative
	Qualitative

	Measurement issues dealt with before data collection
	Measurement issues dealt with during data collection

	Data is in the form of numbers, that is, the numbers are an empirical representation of abstract ideas
	Data is in the form of number, written or spoken words, actions, sounds, symbols, physical objects, visual images 

	Concept development occurs before data collection
	Concept developing occurs mainly during data collection 



Conceptualization & Operationalization
· Conceptualization: the process of giving conceptual or theoretical definitions for abstract ideas/concepts. Main point is to become clear and state exactly what you mean to others.
· Conceptual definition: definition in abstract, theoretical terms. Written to clarify one’s thinking
· Conceptual hypothesis: a type of hypothesis in which the researcher expressed variables in abstract, conceptual terms and expresses the relationships among variables in a theoretical way (causal relationship between tow constructs) - quantitative
· Empirical hypothesis: a type of hypothesis in which the researcher expresses variables in specific terms and expressed the association among the measured indicators of observable, empirical evidence  - quantitative 
· Operationalization: the process of specifying the operations involved in  measuring a concept…in other words  translating theory (e.g., concept age)  into reality (administer a survey which  asks, how old are you?)
· Operational definition: the definition of a variable in terms of the specific activities to measure or indicate it with empirical evidence 

Quantitative Approaches to Reliability
· Refers to the dependability or consistency of a measure
·  Mechanisms to improve it:
· Clearly conceptualize constructs (measure one clearly defined concept at a time)
· Use more precise measures to avoid picking up “noise”
· Multiple indicators allow us tap into more than one dimension of the concept and “correct” for flaws in any single measure
· Pretests, pilot studies &  replication allows to see flaws in questions & build on established measures

Quantitative Approaches to Validity
· Validity: Refers to the degree to which the conceptual and operational definition match
· Measurement validity: refers to how well the conceptual and operational definitions mesh with each other
· Distinguish Three Types of Validity
· Face Validity: the indicator measures what it is supposed to measure as judged by experts
· Content Validity: does the indicator(s) tap into all aspects of the concept we have defined?
· Criterion Validity: compare indicators to a standard or criterion indicator & assess match
· *Concurrent Validity: indicator is associated with preexisting one
· *Predictive Validity: indicator predicts future events

 Qualitative Approaches to Reliability
· Refers to dependability or consistency  BUT in a much less rigid manner 
· The inductive nature of this research  implies that data will influence  measures
· Social life is dynamic and changing  which means our measures should not  be static
· Multiple sources and researchers with  differing approaches will and should  yield differing measures if society is  truly diverse and dynamic – so celebrate  difference!

Qualitative Approaches to Validity
· Focus on authenticity; that is, providing  an account of social life that seeks to be  as fair, honest and true to the experience  of those being studied and portrayed in  research
· Linking abstract concepts to empirical  reality less of a concern 
· Validity can be judged by the ability of  the researcher to convey or capture the  insider’s view 

Understanding the Relationship Between Reliability and Validity
· Reliability is a necessary but not a sufficient condition for validity
· Low reliability and low validity
· High reliability and low validity
· High reliability and high validity  (IDEAL)
· Internal validity: means there is no errors internal to the design of the research projects
· External validity: the ability to generalize from experimental research to settings or people that differ from the conditions studied 
· Statistical validity: mean that the correct statistical procedure is chosen and its assumptions are fully met

Levels of Measurement
· Levels of measurement: a system that organized the information in the measurement of variables into four general levels (nominal – ratio)
· Quantitative researchers distinguish  between levels of measurement as they  aim for reliable and valid measures 
· Refers to the degree of precision of the  measures of our concepts
· Continuous and Discrete Variables
· Continuous variables can have an infinite  number of values or attributes 
· Discrete variables have a fixed number of  separate values attributes as indicated by  categories 

Measurement  Typology
· Distinguish four levels of measurement by their degree of precision
· Nominal measures indicate differences between categories
· Ordinal measures indicate a difference between categories but there is also an ordering, ranking or sequencing 
· Interval measures include differences, rank ordering, and specify the distance between categories
· Ratio measures incorporate all previous assumptions + state relations in terms of ratios 

Rule of Thumb
· Always aim to measure a concept at the most precise level possible! Why?
· Its always possible to make a measure  less precise (e.g., interval to ordinal) but  not vice versa
· Statistical analytical tools, and what we  can conclude, depends on the precision  of data we have

Scales and Indices
· Interchangeable measures that are used  to measure social variables!
· Advantageous for many reasons,  including increased reliability, validity,  aiding in data reduction
· Index: a measure that combines several  indicators of a construct into a single  score
· Scale:  a measure that captures  intensity, direction or level of a  construct. Responses are placed on a  continuum. Scales can be combined to  form an index.
· For most purposed you can treat scales and indices as interchangeable

Exclusivity, Exhaustiveness, & Unidimensionality
· Indexes and scales should be composed  of measures that are mutually exclusive,  exhaustive and unidimensional
· Mutually exclusive: an individual or case  fits into one attribute of a variable
· Exhaustive: attributes of a variable must  exhaust all possibilities for all cases
· Unidimensionality: all items in a scale  or index measure a single construct

Indexes
· Measure that combines several  indicators of a construct into a single  score
· Questions represent parts of theoretical  definition
· As a general rule: 
· Ensure every item in the index  has face validity
· Each part of the construct  should be measured with at least one  indicator
· Weighting items: theory and statistical techniques. An unweighted index gives all items equal weight, a weighted index a researcher values or weights some items more than others
· Missing Data: problems for reliability  and validity
· Rates: standardizing measures to enable  comparisons
· Standardization or norming: a) select a  base (b) divide a raw measure by the  base. Makes it possible to compare different units on a common base

United Nations Human Development Index
· Life Expectancy (# of years a person can be expected to live at birth)
· Educational Attainment (% of adults literate, combined enrolment of elementary, secondary and tertiary)
· Income (GDP/capita)
· United Nation Human Development Index (HDI) to measure Aboriginal conditions in Canada, where it has been found that Canada scores near the top of the international HDI rankings, but Registered Indians living on reserve rank at the 79th level in the world.

Scales
· Commonly used to gauge feelings or  thoughts on an issue, mostly at the ordinal level
· Help in the Conceptualization and  Operationalization process
· Measures to test hypotheses

Likert Scales
· Ordinal measurement
· Solicit responses indicating agreement or disagreement with a statement
· Minimum of two categories; ideally four to eight
· Evenly balanced choices
· Combine to form an index IF they all measure a single construct- improves reliability and validity 
· Strengths: simple, easy to use, multiple indicator measurement (index)
· Limitations: identical scores can be arrived at by various combinations of items; response sets 
· I would recommend that my boyfriend needs to be more sensitive: _Strongly Agree _Agree _Neither Agree or Disagree _Disagree _Strongly Disagree <- Eveningly Balanced Choice

Bogardus Social  Distance Scale
· Measures the social distance respondents perceive between themselves and members of different social categories
· Ordered statements in terms of elevated perceived threat 
· Strengths: Easy way to determine closeness towards other social group
· Limitations: questionnaire categories must be tailored to study/context; to gauge feelings towards several different groups, respondent should complete similar scales at the same time
· Example Study: people’s feelings or reactions to nationality scale from 1: exclude from my country to 7: close kinship by marriage. You’re supposed to give you first feeling reaction in every case and give your reactions to each nationality as a group.

Semantic Differential
· Indirect measure of how a person feels  about a concept, object or other person  in the form of adjectives
· Rating is in the form of two opposite  adjectives with qualifiers that bridge the  distance between the two opposites
· Subjects receive a list of paired opposite  adjectives with a continuum of 7 to 11  points between them
· Example Study:  Give your impression of Cola: Expensive _ _ _ _ _ _ Cheap

Guttman Scaling
· Premise: Some indicators of a concept  are more extreme than others
· Set of indicators (3 to 20)—yes/no,  present/absent, etc.
· Logical relationship assumed among  items, where all possible combinations  of responses are considered
· Items are related in a hierarchical  manner
· Scalogram analysis: does a hierarchical  relationship exist among the items when  we look at the data?
· Example: % of people who support a woman’s  right to an abortion under three  different conditions:
	Woman’s health is seriously  endangered      89%
	Pregnant as a result of rape 		         81%
	Woman is not married			         39%


Chapter 7: Qualitative and Quantitative Sampling
Overview
· Sampling: widely used in social  research, used to save time and money and is widely accurate if carefully executed 
· Sample: a smaller set of cases a researcher selects from a larger pool and generalizes it to the population
· Census: an attempt to count everyone in a target population
· Distinguish two types of  samples:
· Non probability (qualitative): selected using something other than a mathematically random process
· Probability (quantitative)

Nonprobability Sampling
	Types of Sample
	Principle
	Example

	Snowball
	Get cases using referrals from one or a few cases and then referrals from those cases and so forth
	Researcher wants to do a study on bodybuilders. Go to a gym and meet a few than have them refer you to others, who then refer you to others etc.

	Deviant case
	Get cases that substantially differ from the dominant pattern (a special type of purposive sample)
	Researcher wants to study cheaters. Lets says they are mostly 25-30 males with low education. We would seek cheaters 18-24 and 30+ females with high education

	Sequential
	Get cases until there is no addition information or new characteristics– sometimes called reaching the saturation point
	Get 50 bodybuilders to conduct research on. Interviewing more yields no further value 

	Haphazard 
	Researcher selects anyone he or she happens to come across
	

	Quota 
	Get a preset number of cases in each of several predetermined categories that ill reflect the diversity of the population, using haphazard methods 
	

	Purposive
	Researcher uses a wide range of methods to locate all possible cases of a highly specific and difficult to reach population 
	Deviant case sampling


· Sequential Sampling used with Grounded theory
· Theoretical sampling: continue to collect data until no new information emerges
· Theoretical saturation: the point in which no new themes or information emerges 

Probability Sampling
· Elements: researcher draws a sample from a population of cases or elements 
· Sampling element: unit of analysis or case in a population that is measured
· Population (universe): All elements in specific time/place (abstract concept)
· Target population: specific pool of cases one wants to study
· Sampling frame: operationalized population. A listing of every element in a case (or population), no list = no sample. 
· Sampling ratio: ratio of the size of the sample to the size of the target population
· Example:
·  population = Canadian Population in November 2013 
·  elements = 32 million Canadians
·  sampling element = looking at the individual level 
·  target population = all Canadians OR some may just be interested in people in Ontario
·  sampling frame: a list of all Canadians in the population
·  sampling ratio: SR = 1000/32000000 = 1/32000
· Population parameter: any  characteristic of a population;  that is, all elements in a  population are measured
· Statistic: using samples to estimate population parameters 

Probability Sampling: Random Processes
· Random Sampling: idea that  samples are chosen in a truly  random manner—i.e., no pattern —and a researcher can calculate  the probability of outcomes.

Why Random?
· Random: refers to a process that generates mathematically random results, in a true random process each element has the same chance of being selected
· Sampling error: how much a sample deviates from being representative of the population
· Margin of error: an estimate about the amount of sampling error that exists in a survey’s results
· Random sample: type of sample used in which each element in pop. has equal chance of being selected 

Probability Sample: Simple Random Sampling (SRS) [important]
· SRS: Elements are selected from the sampling frame, uses a pure random process to select cases
· Random-number table: a list of numbers that has no pattern in it and that is used to create a random process for selecting cases and other randomization purposes 
· Each element in the sampling frame is numbered from 1 to s (population size)-
· “n”(sample size) of “s” (population size) elements are selected using a purely random process 
· Each element has an equal chance of being included in the sample
· Most common technique
· Sampling Distribution: the set of many random samples-i.e., a frequency distribution of many sample outcomes (statistics)
· Central Limit Theorem: as the number of different random samples in a sampling distribution increases towards infinity, the pattern of samples forms a normal curve and the population parameter becomes more predictable. 
· Confidence Interval: range around a specific point used to estimate a population parameter. The statement of the interval of how confident you are that it is a correct sample of the population. The smaller the confidence interval the better, 5%-95% is worse than an 80%-95% confidence interval. To get a higher confidence interval you  need more respondents, this is costly and takes a lot of time.
· Population = sample. Statistics = population parameter
· If we took an infinite number of samples, the one that occurs the most would be the true value of the population (population parameter), but we usually only take one sample, the more samples you take the clearer the true population parameter will be

Probability Sampling: Systematic
· Elements are selected from the  sampling frame
· Elements are chosen based on a  sampling interval, “k”, where  every “k”th element is chosen  after a random starting point  (random process)
· Sampling Interval: ratio of the  sampling frame size to the  sample size
· Be careful of cycles or patterns in the data!
· Example. 10 respondents, choosing two. K=10/2 =5= choose every fifth person

Probability Sampling: Stratified Sampling
· Divide the sampling frame (population) into subpopulations or strata using supplementary information (e.g., Census). 
· Proceed to draw a random sample from each subpopulation (i.e. male, female, white, black)
· More representative sample!
· Use this method when a subpopulation composes a small % of the population and would be missed using other methods (example, aboriginal peoples = 3%, this ensures sample will have 3% of them) 
· Use this method when focusing on subpopulations-typically not a representative population 

Probability Sampling: Cluster Sampling
· Key idea: Sampling elements within elements
· Begin with a set of clusters (elements) and randomly select some of those clusters (elements)
· Within those randomly selected clusters (elements) we randomly select some of those elements
· This process can be repeated several times
· Used when the researcher does not have a good sampling frame for a population that is spread out and the cost to reach each sampled element is high
· Probability Proportionate to Size: size of each cluster is almost never the same. Thus, researcher should adjust the probability to reflect differences in cluster size. 
· E.g., a researcher wants a sample of individuals who work in the automobile business. We begin with a sampling frame which lists all automobile businesses (clusters). We randomly select “n”clusters. Next, we randomly select individuals within the “n” clusters. Problem: not all automobile businesses (clusters) are same size and this should be reflected in our sample!  
· Example: Ride programs: divide pop into clusters, than choose 2/16 clusters, than within that chose 1/6 streets, and within that choose 1/25 corners to set up on. Then when  there they may choose to stop every 1/10 cars

Probability Sampling: Random Digit Dialing
· Interview by telephone
· Improvement over sampling frames which are the telephone  directory! Why?
· Telephone numbers are  randomly selected 
· Sampling element is the phone  number 
· Cost effective, reach people from far away
· Some people choose not to respond, they may be different to those that do (use census to make sure results compare to population)

Probability Sampling: Hidden Population
· Deviant/stigmatized behavior requires alternative modes of sampling
· Capture-recapture: collect (capture) a sample of cases, release them, collect (capture ) another sample, repeat several times. The % recaptured allows us to estimate the size of the total population of interest
· Respondent Driven Sampling: identify a case of interest. This case spreads the word or refers others usually with compensation. This process is repeated with newly recruited cases until no further information is being obtained. 




Sample Size?
· It Depends!
· Make assumptions about the  population and use mathematical  properties of samples to derive a  number. Specifically one would  focus on the degree of confidence  and degree of variation in the  population with respect to the  population parameter of interest
· Convention: if you have a sample of about 1000 people you will need 30% of that 1000,  10,000,000 you need about 2000-2500 respondents, as the population goes up from 10  million you don't need more than 2000-2500 respondents
· Generally speaking
· smaller populations require larger sampling ratios for an accurate sample
· size of the population becomes irrelevant once the sampling ratio is very small
· degree of accuracy required, degree of variability in the population, number of variables examined in the data analysis are key issues when considering sample size

Drawing Inferences
· Key Idea: using samples to make  inferences on the population of  interest with respect to social  outcomes of interest. A “gap”  exists between the researcher’s  sample and the true or real  population. We try to reduce this  gap as much as possible when  we conduct samples.
· Inferential statistics: a branch of applied mathematics or statistics based on a random sample. It lets a researcher make precise statement about the level of confidence he has in the results of the sample being equal to the population parameter  

Chapter 8: Survey Research

Overview
· Surveys the tool of sociologists!  - most widely used 
· Survey research is other called correlational 

Types of Questions
·  Self reported
· Behavior, Attitudes/beliefs/opinions, Characteristics, Expectations, Self-Classification, Knowledge
· Surveys should NOT ask WHY!
· Issue: Gap between what people say and what they actually do!

Logic of Survey Research
· Theory Theory Theory guides  our collection of data and  analysis
· We collect information  (variables) in our surveys which  we use to subsequently test our  hypotheses. 
· Remember: Causality is what we  strive for, i.e., WHY something  happens. Temporality,  Association, Spuriousness are  examined using survey data,  which we typically call  correlational survey research. 




Steps in the Process of Survey Research
· Step 1:
· Develop hypothesis
· Decide on type of survey (mail, interview, telephone)
· Write survey questions
· Decide on response categories
· Design layout
· Sept 2:
· Plan how to record data
· Pilot test survey instrument
· Step 3:
· Decided on target population
· Get sampling frame
· Select sample
· Step 4:
· Locate respondents
· Conduct interviews
· Carefully record data
· Step 5:
· Enter data into computers
· Recheck all data
· Perform statistical analysis on data
· Step 6:
· Describe methods and finding in research report
· Present findings to others for critique and evaluation

Questionnaire Construction
· Keep it clear, keep it simple, keep  the respondent’s perspective in  mind
· Why should we care about  developing and administering  good survey questions?
· Tradeoffs between standardizing  the process but ensuring  questions are clear, relevant and  meaningful to everyone

Tips for Writing Survey Questions
· Avoid jargon, slang, and  abbreviations
· Avoid ambiguity, confusion, and  vagueness
· Avoid emotional language
· Avoid prestige bias: when a highly respected group of people is linked to one of the asnwers
· Avoid double barreled questions: questions that consists of two or more questions joined together
· Do not confuse beliefs with reality (the researcher is establishing causality not the respondent)
· Avoid leading questions: questions that lead to choosing one response over another 
· Avoid asking questions that are beyond respondents’ capabilities
· Avoid false premises
· Avoid asking about intentions in  the distant future
· Avoid double negatives
· Avoid overlapping or unbalanced  response categories

Respondent Recall
· We want people to provide  accurate responses!
· Strategically customize questions  and interpret responses with  caution
· Special instructions, extra  thinking time, and memory aids  should help

Threatening Questions
· Ask with great care and interpret results cautiously, as people may feel the questions are too personal or invasive, and people tend to present a positive image of themselves to others!
· Under/over reporting, self censoring
· Tips: 
· warm the respondent up; 
· phrase questions in a less threatening way;
· sequencing of questions (start with serious or most extreme behaviors then ask less serious or less extreme)

Socially Desirable Questions 
· Distorting answers to make one’s  self seem “normal” or socially  desirable 
· Mode of delivery: the means by which a survey is conducted can affect social desirability
· Tips
· phrase questions strategically to make  “bad behavior” appear less  objectionable
· multiple response categories that allow  respondents to “save face”

Knowledge Questions
· What do people know?
· No one likes to look stupid or  ignorant
· Wording questions so that  people feel comfortable saying  they do not know….”How much,  if anything, have you heard about  political leadership in  Saskatchewan?”

Skip or Contingency Questions
· The answer to the first part of the question determines which of two different questions a respondent next receives. Example Smoke? Y? N:skip to question 10
· Questions may only apply to certain respondents
· Developed two or more part questions that screen  appropriate respondents

Open and Closed Questions 
· Open questions allow respondents to provide any  answer, unstructured, free response
· Closed questions forces the  respondent to choose from the  fixed number of responses
· Which do you use? It depends on  the purpose and limitations  (money, number of respondents,  number of interviewers, time,  etc) of the study
· Open questions useful for understanding processes, capturing detail, and what is important to the respondent (qualitative slant)
· Closed questions useful particularly for sensitive topics, practical and cost effective
· Best of both worlds? Mixing open/closed questions. Allow periodic probes given response to a fixed question.
· Partially open questions – fixed choices with an “other” category 

Nonattitudes and the Middle Positions
· Standard-format question: a type of survey research question in which the answer categories fail to include the chose “no opinion” or “don’t know”
· Quasi-filter question: a type of survey research question including “no opinion” etc.
· Full-filter question: question in which person is first asked if they have an opinion or know about the topic then if they do they are asked the question
· Floaters: respondents who lack a belief or opinion, but who give an answer anyways, often their answers are inconsistent
· Response set: an effect in survey research when respondent tend to agree with every question in a series rather than thinking through their answer to each question  
· Wording effect: an effect that occurs when a specific term or word used in a survey research question affects how respondents answer the question 

Questionnaire Design
· Length: researchers prefer long questionnaires/interviews because they are most cost effective
· Its best to make opening questions pleasant, interesting and easy to answer, organize questions into common topics
· Order effects: an effect in survey research in which respondents hear some specific questions before others, and the earlier question affect their answers to later questions
· Funnel sequence: a way to order survey research questions in a questionnaire  from general to specific 
· Context effect: an effect in survey research when an overall tone or set topics heard by a respondent effects how she or he interprets the meaning of subsequent questions 
· Cover sheet: one or more pages at the beginning of a questionnaire with information about an interview or respondent. Date and time etc. are put on it
· Question format: principle is to make responses unambiguous 
· Matrix questions: questions are listed in a compact form together using the same set of answer categories 
· Nonresponse: failure to geta valid response from every sampled respondents weakens a survey. Incentives increase responses

Types of Surveys: Advantages and Disadvantages
· Mail and Self- Administered Questionnaires 
· +: cheapest, can be conducted by 1 researcher, anonymous, avoid interviewer bias
· –: low response rate, cannot control conditions in which questionnaire is complete 
· Web Surveys
· +: very fast, inexpensive
· -: sampling and unequal access to internet use, protecting respondents privacy and confidentiality, complexity of survey design
· Telephone Interviews
· +: 95% of pop can be reached by telephone
· –: higher cost, limited interview length
· Face-to-Face Interviews
· +: highest response rate, permit longest questions
· -: high cost, interviewer bias

The Role of the Interviewer
· Its goal is to obtain accurate information from another person
· Stage of the interview
· Begins with an introduction and entry 
· Main part is asking questions and recording answers
· Never summarize or paraphrase
· Probe: a natural request to clarify an ambiguous answer to complete response
· thanks respondent and leaves

Interview Bias
· ideally actions of interviewer will not affect how a respondent answers 
· respondents from same ethic-racial group  and gender general get more accurate answers

Computer Assisting Interview 
· Computer assited telephone interviewing (CATI): survey research in which the interviewer sits before a computer and uses it to read questions that are asking in a telephone interview then enters answers directly into computer 
· Computer assisted personal interviewing (CAPI) : used for in-person interviews 

The Ethical Survey
· Issues: invasion of privacy, voluntary  participation, misuse of surveys or poorly designed or rigged
· Pseudosurvey: when someone who has little or no real interest in learning information from a respondents uses the survey format to try to persuade someone to do something 

· [see table]






Chapter 9: Experimental Research

Introduction
· Experiments are all around us!
· Most widely used in psychology
· What are the components of an experiment?

Overview of Experiments
· Begin with a hypothesis
· Modify something of interest in a  situation or administer an  intervention 
· Compare outcomes of those who  did/didn’t receive the  modification or intervention
· Best method to establish  causality

Why do we use them?
·  Methodological “correctness”
· expertise (informed judgement)
· many times we can study the same question using different methodological approaches  (e.g., experiment, survey, field research)
· Ethical/Practical Considerations
· Morally we cannot manipulate many parts of human life
· The ability to manipulate conditions is necessary

When do we use them?
· Well suited for studies with a  narrow scope (e.g., micro level  phenomena)
· Generalizing to larger settings is  important but not the sole  consideration
· Isolate the impact or effect of  one or a few causal variables  NOT several

Dilemma…
· Experimental designs are  premised upon being able to  attribute differences between  groups to the intervention
· How do we ensure that this occurs?

Random Assignment
· We must ensure that the groups we compare (the one receiving the intervention and the one not receiving the intervention) are similar!
· Random assignment assigns cases to groups using a random process, such as coin flip, dice, etc.
· Each case has an equal chance of being in the control or experimental group 
· Where do the cases that we randomly assign come from? Usually a convenience sample
· Few social science experiments use random samples

Matching an Alternative to Random Assignment
· To create two “equivalent”  groups we may try to match the  cases on similar characteristics
· This is fraught with problems
· What relevant characteristics  do we match on?
· Locating matches is not easy
· True matching is practically  impossible

Parts of an Experiment
· Treatment or independent variableDependent variable
· Pretest: measurement of the dependent variable prior to introduction of the treatment
· Posttest: after the treatment has been introduced
· Experimental group: receives treatment
· Control group: does not receive treatment
· Random assignment

Ethical Considerations
· Controlling the conditions of an experimental situation are integral to research designs to ensure that alternatives (not controlled variables) to the intervention are not the reason for observed differences in the experimental group
· Deception is used to control the experimental situation to ensure that the subjects are unaware of the true purpose of the research and act “naturally” 

Experimental Designs
	Design
	Random Assignment
	Pretest
	Posttest
	Control Group
	Experimental Group

	Classical
	Yes
	Yes
	Yes
	Yes
	Yes

	One-Shot Case Study
	No
	No 
	Yes
	No 
	Yes

	One-Group Pretest Postest
	No
	Yes
	Yes
	No
	Yes

	Static Group Comparison
	No
	No
	Yes
	Yes
	Yes

	Two-Group Posttest only
	Tes
	No
	Yes
	Yes
	Yes

	Time Series Design
	No
	Yes
	Yes
	No
	Yes


· Quasi-experimental designs: stronger than pre-experimental designs, experimenter uses it in special situations or when an experimenter has limited control over the independent variable
· Interrupted time series: dependent variable is measure periodically across many time points, and the treatment occurs in the midst of such measures, often only once
· Equivalent time-series design: several repeated pretests, posttests, and treatments for one group often over a period time 
· Latin square design: examines whether the order or sequence in which subjects receive multiple versions of the treatment has an effect
· Solomon Four-Group design: subjects are randomly assigned to two control groups and two experiment groups, only 1 experimental group and one control group receive a pretest. All four groups receive a post-test
· Factorial design: considers the impact of several independent variables simultaneously
· Interaction effects: the effect of two independent variables that operate in combination 
 
Design Notation
· R = random assignment 
· X = treatment, independent variable
· X1, X2, X3…= independent variables with more than one level
· O= observation of dependent variable(s)
· O1= pretest
· O2=posttest
· Classical Example
· R=  O1, X, O3
· R= O2,     , O4
· One Shot Case Study
· X, O1

Establishing Causation: Internal Validity
· Internal Validity: Eliminating  alternative explanations of the  dependent variable. You're establishing that a cause and effect relationship has occurred – however we never have complete internal validity because we can never eliminate ALL alternative explanations
· Accomplished by controlling  experimental conditions and  experimental designs
 
Threats to Internal Validity
· Selection Bias: research  participants do not form  equivalent experimental and  control groups. Occurs when a study does not have random assignment. Random distribution = no selection bias.
· History: related to time –  unrelated event to treatment  occurs during experiment and  influences dependent variable
· Maturation: processes within  subjects (biological,  psychological or emotional)  change over time which  influence the dependent variable (especially difficult with children)
· Testing: testing effect –in other  words the pretest measure  affects an experiment
· Instrumentation: instrument or  dependent variable measure  changes during experiment  (reliability issue)
· Mortality: some subjects do not  continue for the whole course of  the experiment. Question: would  the results be identical if the  subjects had not dropped out?
· Statistical Regression: Extreme  scores for a group can only  become less extreme
· Diffusion of  Treatment/Contamination:  interaction between research  participants in different groups  can influence the results
· Experimenter Expectancy:  experimenter can influence the  results directly or indirectly
· Double-blind experiment: neither the subjects or the person who deals with the subjects know the specifics of the experimetn

Generalizability and External Validity
· External Validity: How well can  we generalize our findings to  contexts outside of the  experimental conditions?
· We may be able to establish cause and effect pretty well, however, in the real world things don’t operate this way and we must take these findings with a grain assault 

Threats to External Validity
· Reactivity: Being in an  experiment influences the  behavior of individuals
· Hawthrone effect: effect of reactivity named after famous case where subjects reacted more to the fact that they were being studied than the reacted to the treatment 

Field Experiments
· Experiments conducted in the real world!
· People more likely to react in a  natural way given that they do  not know they are involved in an  experiment
· Natural experiments: quasi-experiment design where researcher can take advantage of a “natural” change in a society and measure an outcome before and after such a change takes place 

Lab Experiments VS. Field Experiments
	Validity
	Laboratory Experiments
	Field Experiments

	Internal Validity
	High
	Low

	External Validity 
	Low 
	High



Chapter 10: Nonreactive Research and Secondary Analysis

Overview
· Experiments and survey research are termed reactive.  Why? People know they are  being observed! We’ve addressed  associated problems with this  mode of research. Alternatives?
· Nonreactive or unobtrusive measures
· people do not know they are  being studied
· social behavior is observed  without disrupting the lives of  people

Nonreactive Measures
	Physical Traces
	Archives
	Observation

	Erosion: degree of wear indicates amount of use (ie. Worn out socks = indicates preferences) 
	Running Records: public records produced on a regular basis (i.e house sales = strength of local housing market)
	External Appearance: People’s appearance reflects social factors (i.e revealing clothing = age, body type, type of bar)

	Accretion: behaviour as a reflection of what people accumulate (i.e pizza boxes = pizza consumed)
	Other Records: irregular or private records (i.e company’s HR records)
	Count Behaviours: how many times to people do things? (i.e. # of fights in hockey game vs. professional game)

	
	
	Time Duration: time to do things indicates attention (i.e slutier clothes = more attention for boys)





Nonreactive Measures
· Key Issue: construct measures  are observed indirectly!
· So, we must ensure that the  reasons for the observed  construct are what we believe  them to be! E.g., We go to  Canada’s Wonderland and  observe the recycling area to  infer beverage preferences.  Subsequently, only Coke  containers are found, but we  later find out that Coke is the  exclusive supplier of beverages  to the amusement park – hence  the findings!

Content Analysis
· Analyse the content (any message that can be communicated) of text (medium of communication)
· Uses quantitative techniques to analyse content of text, that is, a system of counting and recording is developed which yields a quantitative description of symbolic content in a text
· Appropriate for research investigations involving a large volume of text, when the topic must be studied at a “distance,” and messages are difficult to see through casual observation    
· Coding frame: an exhaustive list of all possible values that codes may take in content analysis
· Recording sheet: page on which a researcher writes down what is coded in content analysis
· Measurement and Coding
· Coding System: instructions or rules on how to observe and record content from text. Four characteristics of text content:
· a) Frequency – counting if something occurs and frequency
· b) Direction – direction of messages in the content (e.g., positive or negative)
· c) Intensity – Strength or power of a message in a direction
· d) Space – Size of a test message or the amount of space or volume allocated to it
· Unit of Analysis: varies quite a bit, e.g., words, phrases, themes, plots, newspaper articles

Coding, Validity and Reliability
·  Manifest Coding (what you see is what you get) 
· code the visible content in a  text (e.g., # of times a word  appears in a document)
· high reliability because phrase  or word is either present/not  present
· validity can be problematic as  the context of a word is generally  not taken into account (e.g.,  multiple meanings of words)
· Latent Coding (what  you don’t see)
· examine underlying meaning  in the content of text
· general rules guide  interpretation of text but this tends  to yield less reliable findings than  manifest  coding
· validity tends to be higher than  manifest coding as meaning is  communicated in many context  dependent ways not just certain  words 
· hidden meanings come to the surface because we are being critical instead of taking things for face value like in manifest content

How to Conduct Content Analysis Research 
· Question Formulation: develop a research question
· Units of Analysis: research decides on the units of analysis 
· Sample: random sample from the population (e.g., randomly select articles from all articles in a certain time period)
· Variables and Constructing Coding Categories: relevant variables must be able to be identified using created rules; recording sheet (summary sheet with relevant variables of interest, counts, etc) used for each unit 
· Inferences
· DESCRIBES what is in the text
· It DOES NOT indicate the  intentions of those who created the  text or any effects of the messages  in the text

Existing Statistics 
· Useful for topics in which  information is routinely collected  by large organizations (e.g.,  government surveys)
· Typically social indicators found in existing statistics, where social indicators refer to measures of social wellbeing (e.g., income, housing, crime, education,  culture, etc.)
· Locating existing stats:  governments, international agencies (e.g., OECD, UN), private sources. The Canadian Yearbook: selected compilation of the many official reports and statistical tables produced by Canadian government agencies 

Secondary Survey Data
· Special case of existing statistics  in that one analyses previously  collected data – probably most  common method used in  sociology
· Inexpensive, enables  comparisons across groups,  nations, or time (in some cases),  facilitates replication (remember  the scientific method!), allows us  to examine research questions  that were not thought of by the  original researchers 

Existing Stats/Secondary Data Analysis: Limitations 
· Researcher may misuse the available data given his/her research questions (e.g., units of analysis, time, place, topics, etc., must be appropriate)
· Substantive topic of the data must be understood to avoid making erroneous assumptions and incorrect interpretations (e.g., definitions of unemployment differ by country and one must be cognizant of this issue)
· Researcher must remember they are quoting stats which have a certain degree of error (e.g., do not quote statistics in greater detail than they should be, such as unemployment was 10.93804758 last year in Canada – round to 10.9%)
· Fallacy of misplaced concreteness: when a person uses too many digits, or quotes statistics  in a quantitative measure in attempt to create the impression that the data are accurate or the researcher is highly capable

Existing Stats/Secondary Data: Units of Analysis and Variable Attributes
· Units of Analysis: recall the ecological fallacy and reductionism (mismatch of units of analysis). The data must be at the appropriate level of analysis given our research question
· Variables: categories of collected data may not be appropriate given the researcher’s needs (e.g., Marital status may have been measured as married or other, but we are interested in divorcees only….and “other” includes divorced, widowed, and single

Existing Stats/Secondary Data: Validity Issues
· Mismatches between definitions of a concept, such as income. Income may be defined in existing data in a number of ways. Does it include only earned income, total income (including investments, government transfers, etc)?
· Official stats may be a proxy for phenomena of interest. E.g., We are interested in estimating # of sexual assaults and use police reports, but many sexual assaults go unreported
· No control over how data was collected. Various errors, such as incomplete sampling frame, interviewer effects, poor wording of questions, errors in reporting results, etc. can undermine validity

Existing Stats/Secondary Data: Reliability 
· Definitions or methods of  collecting information can  change over time! For example,  the definition of Registered  Indian has changed over time.  Aboriginal women lost their  status and associated benefits as  Registered Indians if they  married a Registered Indian  male until 1985

Existing Stats/Secondary Data: Missing Data
· Surveys and or survey questions  of interest may not be available  or only available for selected  years. Budgetary constraints and  practical issues of interest  dictate the frequency and  content of surveys!

Inferences and Ethical Concerns
· Inferring causality on the basis of nonreactive data is limited 
· The people being studied are not directly involved, privacy and confidentiality of using information gathered by someone else is a main concern

Chapter 11: Analysis of Quantitative Data

Introduction
· Why quantitative data analysis?
· In terms of research the most widely used tool 

Coding
· Coding: reorganizing numerical data into a format that is easy to analyse using computers
· Codebook: a document that describes the procedure for coding variables and their location in a format for computers (male=1, females=2)
· Four ways to get raw quantitative data into a computer:
· Code sheet: paper with a printed grid on which a researcher records info so it can be easily entered into a computer
· Direct-entry method: typing in data without code or optical scan
· Optical scan: fill out dots on a scan sheet then computer reads it and enters it
· Bar code: covert info into different width bars that associate with certain numbers 
· Possible code cleaning: cleaning data using a computer in which the researcher looks for responses or answer categories that cannot have cases
· Contingency cleaning: cleaning data using a computer in which the researcher looks at the combination of categories for two variables for logically impossible cases

Datasets
· Assign numbers to variable attributes 
· General Social Survey
· The following codebook lists all variables included in data files. Each variable is listed with an abbreviated variable name (in capital letters), the exact wording of the question used in the GSS survey, and the response categories with their corresponding codes. Both the variable names and the codes for each response category are included in the data files. 
· XMARSEX What is your opinion about a married person having sexual relations with someone other than the marriage partner? 
· 1 Always wrong 
· 2 Almost always wrong 
· 3 Wrong only sometimes 
· 4 Not wrong at all 
· 8 Don't know 0 NAP 

Results with One Variable
· Statistics: set of collected  numbers 
· Descriptive Statistics: describe  numerical data (e.g., univariate,  bivariate, multivariate)
· Univariate statistics: statistical measures that deal with one variable only
· Frequency distributions used  commonly in the univariate case,  including raw counts, percentage  frequency distribution,  histograms, bar charts, pie charts. A table that shows the distribution of cases into the categories of one variable. 

Central Tendency: Mean, Median, Mode
· Key Idea: summarize information about one variable into a single number
· Mode: most common or frequently occurring number (e.g., 3 4 5 6 9 8 6 6). Can be used with nominal, ordinal, interval, or ratio level data
· Bimodal: a distribution with two modes
· Multimodal: a distribution with more than one mode
· Median: middle point or 50th percentile or the point at which half the cases are above it and half below it. Can be used with ordinal, interval, or ratio level data. Organize scores from highest to lowest then count to the middle (odd number of scores). Add the two middle scores together and divide by two (even number of scores) . 
· Mean: arithmetic average. Sum of  the observations divided by the  number of observations
· Median: the observation that  falls in the middle of an ordered  sample. 
· Mode: the value that occurs most  frequently.
· (median is typically a better indicator of what’s going on than the mean because the mean is heavily influenced by higher scores)
· Normal distribution: if the frequency distribution forms a normal or bell-shaped curve, the 3 measure (mean, median, mode) equal each other
· Skewed distribution: more cases on the upper or lower scores, instead of being an equal curve  

Measures of Variation
· Spread of a distribution, aka,  spread or variability around the  center
· Vastly different conclusions may  be reached about various  phenomena of interest given  differences in variation 
· Range: difference between the  largest and smallest scores
· Percentiles: score at a specific place within the distribution.  E.g., the cth percentile of a  distribution is a value such that c  percent of the observations lie  below it and the rest lie above 
· Standard deviation: it is based on the mean and gives an average distance between all scores and the mean. Requires an interval or ratio level measurement. The s.d is used for comparison purposes. Scores that differ the most from the mean have the largest effect on the sum of the squares and on the standard deviation. 

Standardizing: Z-Scores
· Ever wanted to compare two or more different distributions or groups or values from different distributions? Sure! 
· GPAs of people from different universities or programs, average number of points of players between different basketball leagues,  etc. 
· We must compare apples and apples and standardized scores allow us to do this!
· We express scores in terms of a number of standard deviations from the mean; thus, scores are stated in terms of their relative position within a distribution not as absolute values
· Z-score = (Score – Mean)/Standard Deviation (know this for exam)
· Z scores correspond with percentiles, the high your z score the better, by comparing z scores you can measure apples to oranges 

The Case of Two Variables
· Bivariate statistics: assess the  relationship between two  variables of interest
· Covariation: things go together  or are statistically associated; in  other words the values on one  variable tells us something about  the values on another variable
· Independence: no statistical  association between variables; in  other words the values on one  variable tell us nothing about the  values on another variable

Tools to Assess Relationships: Scattergram
· Scattergram: graphical way to present association between two variables. 
· Plot each observation given the values on the two variables of interest. Each axis represents the value of one variable.
· Independent variable traditionally on x-axis
· Dependent variable traditionally on y-axis
· Enables us to assess..
· Form of the relationship (independent, linear, curvilinear)
· Independent: no relationship, random scatters
· Linear: positive or negative across the attributes or levels of the variables
· Curvilinear: as the one variable increases, the values of the second show a changing pattern (increase then decrease, NOT linear) 
· Direction of the relationship (positive or negative)
· Positive: diagonal line from the lower left to the upper right of the chart
· Negative: line from the upper left to the lower right (higher variables on one variable go with lowers ones on the other)
· Precision of the relationship (proximity of points to line)
· High level: point hug the line that summarizes the relationship
· Low level: points are widely spread around the line

Tools to Assess Relationships: Bivariate Tables
· Articulates same info as scattergram but in a condensed table format
· Cross tabulation: cases are organized into a contingency table in a manner that the cases in each category of a variable get distributed into each category of another variable(s). In other words, cases are distributed into the categories of multiple variables at the same time and we observe how cases by category of one variable are contingent upon the categories of other variables 
· Contingency table: shows the cross-tabulation of two or more variables 
· Marginals: the totals in a contingency table, outside the body of a table 

Tools to Assess Relationships: Bivariate Tables
· No convention has been  established for where the  independent or dependent  variable goes in terms of  columns and rows!  Sooooooo……..
· Rule of Thumb
· Compare across rows if the  table is percentaged down (i.e., by  column) 
· Compare up and down in  columns if the table is percentaged  across (i.e., by row)
· Circle-the-largest-cell rule: circle the largest percentage  in each row to see the strongest relationships. Works if the percentages are ordinal or interval and in the same order as in a scattergram

Tools to Asses Relationships: Measures of Association
· [see table]
· Underlying logic: quantify the strength and direction of a bivariate relationship using a single number
· Many measures of association which depend upon the level of measurement 
· A measure of 1.0 means a 100 percent reduction in errors or perfect prediction

Statistical Control 
· Recall establishing CAUSALITY is what we are striving for in science
· Two variables may be related, and temporal ordering may be established, but there is ALWAYS the issue of alternative explanations!
· Experimental designs physically try to control for this threat to internal validity
· Control variable: a “third” variable that shows whether a bivariate relationship holds up to alternative explanations, can occur before or between other variables 
· Non experimental designs control for alternative explanations STATISTICALLY!
· Measure possible alternatives  and include as “control  variables” 
· The end result?
· Does the introduction of  control variables explain away the  bivariate relationship of interest?
· What is the size of the effect of  the independent variable on the  dependent variable “controlling  for” or “taking into account”  alternative explanatory variables

Bringing it all together
· Soooooo, in sum: to establish causality we must always ponder other PLAUSIBLE alternatives which may explain the observed relationships
· Experiments accomplish this via a research design that physically controls potentially alternative explanations
· Survey research accomplishes this statistically by measuring alternative explanations and including them in multivariate statistical analyses

Multiple Regression
· Enables the researcher to control for many alternative explanations and variables simultaneously (we can compare a bivariate relationship to multivariate relationship to assess how an independent variable affects the dependent variable in the presence of, or controlling for, alternative explanations) 
· Total variance  = deviation of each case from the average of the dependent variable 
· Explained variance = how much of the total deviation is explained by the combination of predictor variables in the statistical model
· Measured by R2 (0->1)= proportion or % of variation explained in the dependent variable
· Regression looks at the variable that contribute to the average total variance: the sum of the differences between the average and the rests of the scores:  (explains why some grades are 50 some 90 and the average is 75)

Multiple Regression Continued…
· Y=a +b1 x1 +b2 x2 +b3 x3 +e
· Y= dependent variable
· a=intercept (independent  variables have a value of zero)
· b1…3 = size of the effect of variable  one, two and three
· X1…3 = variable one, two, and  three
· e= error 

Effects of Specific Explanatory Variables 
· +, - = predictor has a positive or negative effect 	on the educational outcome
· Significance level = variable is statistically significant (0.05 level)
· b= (unstandardized values) regression coefficients or effect size of a variable in natural units (e.g., one unit change in x results in a b unit change in y)
·  Betas = (standardized values) standardized regression coefficient values which allow us to compare effects of variables with different units  (e.g., one standard deviation change in x results in a B standard deviation change in y) [helps to compare apples to oranges] 

Inferential Statistics: Purpose
· Necessary to test hypotheses (e.g., are females more likely to cheat than males)
· Why? Recall, in survey research we sample from the population (cheaper, less time consuming, etc) BUT this comes at a cost in terms of the degrees of precision (recall precision is influenced by a host of factors) of the sample. Bottom line: the sample is not equivalent to the population. 
· Therefore with sample data, we can only say with a certain degree of confidence how sure we are about the sample’s associated analyses truly reflecting the population
· if p values are greater than 0.05 we do not bother calculating them because it is not statistically significant

Inferential Statistics: Statistical Significance 
· Results are not likely due to chance or random processes – in other words the relationship observed in the sample is likely true in the population from which it came!
· Recall random-random sampling vs cluster sampling , which is what inferential statistics takes into account
· Non random-incomplete sampling frame, interviewer effects, question wording- errors when choosing samples- processes which are not taken into account in inferential statistics

Inferential Statistic: Statistical Significance  
· T-tests, F-tests, Chi-square tests, etc., are examples of statistical tests which indicate whether the result of interest from the sample is produced by random error or truly exists in the population from which the sample was drawn
· Statistical significance is not definitive but probabilistic – in other words, it indicates the degree to which findings are more or less probable in the population
· Statistical caveat: always distinguish between statistical significance and theoretical and practical significance 

Inferential Statistics: Level of Significance 
· Statistical significance stated in terms of degrees or levels (e.g., 0.05, 0.01, 0.001)
· Recall statistical concepts  related to the Central Limit Theorem and probability theory
· We know in the long run over many trials what will happen (e.g., flipping a coin repeatedly will yield a distribution with heads coming up 50% of the time and tales 50% of the time), but in any one specific coin toss we do not know what the outcome will be!
· Since we only draw one sample, what are the odds that this particular sample represents the population?
· P-value <0.05 = we would only expect to find results like those in our sample 5 out of 100 times or 0.05 or 5% of the time (in other words its not likely that our findings are random as we would only expect to find what we did in the sample 5% of time)

Inferential Statistics: Type I and Type II Errors 
· Recall that we decide on a level of statistical significance when we test hypotheses about a sample
· 0.05 is the standard rule of thumb used in the scientific community
· But this means that its not likely that our findings are random as we would only expect to find what we did in the sample 5% of time BUT why not make be more strict and use a cutoff of .0000000001% of the time?
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· There is a trade off between making two types of errors!
· As the odds of making one type of error decline the odds of making the opposite error increase
· 00.5 level of significance is considered the ideal trade off between the two errors 


