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Topic 1: The Scientific Method.  This was a general introduction to research and science.  Some of the basic principles and "values" of research were laid down -- in essence, the methods taught later in the course simply exist to ensure that these principles and values are followed

· Science and philosophy: we talked about the components of philosophy, and how they are related (or not) to science and research
· Induction, deduction, and disconfirmatory reasoning are BIG traits we have taken away
· Science in general: 
· We talked about what science is NOT (yet sometimes gets mistaken as)
· We talked about what science IS:
· This includes the principles of science -- the "ideals" that science and research hold themselves to
· It also includes the nature of science -- the ways in which science and research could be "described"
· We talked about the "scientific method", which is basically a framework for doing research which implements the principles and "traits" that were earlier discussed
· We talked about the major goals of the scientific method
· One of those goals is explanation, and we talked about the characteristics of a good explanation and ALSO talked about explanations can unfortunately fail
 

Topic 2: Theories and Knowledge.  This module started with a brief discussion on scientific knowledge, but thereafter focused largely on theory

· So firstly, we talked about the different roles and functions that scientific knowledge can have -- existing knowledge really does drive many of the different things in science and research
· Then we talked about theories:
· High level discussion:
· We explained what a theory is by contrasting it with things which are NOT theories: laws, models, and hypotheses
· We talked about the different ways that theories can be classified: mechanistic vs. functional, quantitative vs. qualitative, descriptive/analogical/fundamental
· We talked about what a theory IS, when it comes down to it
· We talked (and expounded on) the components of theories:
· Concepts: the 3 types of concepts
· Statements: the 2 kinds of statements, and how their level of abstraction is affected by the concepts they use, and actual examples of statements
· Evaluation and testing of theories: 
· We talked about the different characteristics to consider when we evaluate a theory
· Also we discussed about the steps we would take in the "real world" in the evaluation of a theory -- notably, there are 2 main ways in which to do this
 

Topic 3: Research Designs.  This was essentially an overview of the types of research designs which will be discussed for the remainder of the course, and the major concerns with research designs.

· Description research designs: we did an overview of "description-type" research designs, in which we are not attempting to prove causality, but perhaps just correlation at the most.  Some of these were discussed in greater detail later in the course.
· Designs: library research, historical research, naturalistic observation, case studies, and surveys
· Explanation/prediction research designs: we didn't talk about specific design types, however the traits of correlational and causative designs in general were discussed
· Validity: this category of concerns is the primary consideration with research designs -- it is important that we perform our research in such a way that it actually tests what we want it to test (internal validity) and produces the results which we can safely assume would also be seen in other settings, like the real world (external validity)
· As such, THREATS to internal and external validity were discussed: that is, what are the types of things which can work against internal/external validity?
 

Topic 4: Using Human Participants in Research.  This is appropriate: before beginning to actually do research, it is sensible to discuss some of the considerations (ethical and otherwise) which must be taken into account when working with human participants.

· Tri-Council Policy Statement: this is an official framework containing the principles and values regarding ethics which all research should aspire to attain
· Notably, the Nuremberg Code was also discussed
· Then there was more detailed discussion on some of the major ethical considerations:
· Confidentiality: what is it, how can we try to ensure it, etc.
· Recruitment: the way we should conduct ourselves when recruiting participants
· Consent: what it is, and what it includes
· Recruitment was then discussed as its own topic, not in terms of ethics but rather with respect to the kinds of issues one must be aware about in order to ensure that recruiting techniques do not affect the validity of an experiment.
· The characteristics of participants were discussed, as well as how these can affect validity
· The characteristics of studies which attract participants were also discussed
· Lastly, the important topics of deception and debriefing were discussed.  Deception is sometimes necessary to ensure the validity of an experiment, and debriefing is done after an experiment is over to explain fully to the participant what happened
 

Topic 5: Measuring Variables.  This section was all about variables, which of course are a huge component of research and research designs.  Types of variables and ways to measure them were discussed.

· Choosing variables: first we talked about the different ways to even choose a variable for research.  This is not a trivial process -- if I want to investigate Alzheimer's Disease, some deliberate thought has to go into the variables which I will investigate!
· Choosing measures: now we are thinking about how to measure the variables we have chosen to study.  There are different considerations to be made here:
· Firstly, we have to ensure that our measures are reliable and valid (as discussed in Topic 3).  Thus in this section, the TYPES of reliability and validity were investigated.
· Also we have to think about the "scales" of measurement: that is, are we recording numerical data?  What kind of numbers?  And so on
· Lastly, we talked about how sensitivity and range effects are important to consider while measuring variables
· Then we talked about how there are not only different ways to MEASURE variables, but just different TYPES of variables, period: behavioral, physiological, and self-reported variables
· Lastly we talked about influences on measurement: basically, these are things which can affect our measurements and make them inaccurate
· One aspect of this is from the participants: demand characteristics can cause them to behave in ways that disturb the measurements
· Also there are things that the experimenter can do which will screw up the experiments
 

Topic 6: Non-experimental Research.  Here we start to describe research methods in details -- so we are talking about actual ways of doing research that incorporate all of the principles that were earlier discussed.  In particular, this topic is for non-experimental research, meaning research that does not involve manipulating variables.  Within the realm of non-experimental research, there are different categories, which include observational research, content analysis, and meta analysis:

· Observational research: this is about doing "research" by just observing people in their environments.
· It sounds general, but there are various ways in which this type of research is structured -- we talked about the kinds of things which can be recorded while observing, the different ways of observing ("sampling"), and the problems with observational research (validity issues)
· A particular form of observational research was discussed -- naturalistic observation
· Content analysis: this is a form of research which is similar to observational research in that we look for certain things and record their appearance, frequency, etc. -- except that it is with RECORDS (written, spoken, or visual)
· We talked about the key characteristics of content analysis, the way that the analysis process is structured, and the problems with it
· Meta analysis: this is statistical, i.e. more quantitative than either of the previous two types of non-experimental research.  The idea is to gather data from studies and amalgamate them to discover trends, etc.
 

Topic 7: Survey Research.  Now we are moving into the type of research where the participants KNOW they are being observed, and we directly ask them for information that will be used in analysis.  There are different things we have to think about when doing survey research, and this topic covered each of them:

· Questions: we talked about what kinds of things questions could ask about, what the characteristics of good questions are, and what types of questions we could ask
· Administration: we talked about the different ways to administer a survey, and the issues associated with each
· Sampling: this is related to administration, in that often a survey will only be given a subset of the population which its results are meant to be generalized to.  There are different ways of sampling, and each were discussed
· Reliability and validity: this is starting to sound like a broken record -- R & V are an issue no matter what kind of research is done, so its inclusion in this discussion was standard
 

Topic 8: Correlational Research.  Just like the title says, this topic discussed correlational research.

· Correlational research in general: what it is, how it differs from experimental research, when it would be used, etc.
· Overview of the 2 major kinds of correlational designs: simple and complex
· Factor analysis, a special type of complex correlational design, was discussed -- including the steps involved in conducting factor analysis, advantages/disadvantages
· Lastly, we talked about the 2 major problems which prevent us from drawing conclusions of causality when we do correlational research, as well as possible ways to overcome these problems:
· The problem of the third variable, and the ways we have to fix it: partial correlation, time design series, and ex post facto analysis
· The problem of directionality, and ways to get around it: time lagged correlation, cross-lagged panel design
 

Topic 9: Experimental Research Designs.  This topic laid down some of the groundwork for experimental research designs (that is, the constructs and principles with which designs are built).  Then it talked about different kinds of experimental research designs.

· Groundwork: 
· We talked about the different types of causal relationships there can be (necessary/sufficient), which is necessary since we are essentially trying to prove causality with experimental research designs
· We also talked about the different types of variables there are in any experiment, and how we wish to treat these variables when we are doing experimental research
· For the third time in the course, we also talked about validity, which is important because we will be evaluating the different designs based on their validity
· Notably, ecological validity was added as a consideration for the first time: it is the extent to which the conditions of an experiment simulate the conditions in real life
· Bad designs: before getting into the "real" experimental designs, we discussed pre-experimental and quasi-experimental designs and gave a few examples of them (one group pretest-posttest and static group comparison)
· These designs served to demonstrate what true experimental designs are by showing what they most certainly were not.  There were multiple problems of validity with each of these designs.
· Designs with one factor: now we started discussing the designs with one factor.  A "factor" can be thought of as a source of difference in the results of some experiment.  For example, if I have only one group in an experiment, but I test them before and after a treatment, then there is ONE potential source of difference: and it is between the two tests
· Firstly, between-subjects designs were studied: this is when we have multiple groups each receiving a different level of the treatment, and each only getting tested once -- therefore the only source of difference is between the groups
· Designs include: single-factor randomized group design, post-test only control group design, matched group design, randomized multi-group design
· Then we talked about within-subjects designs, where only one group is used and they receive all levels of a given treatment.  There is only one design here which we studied, and all the threats to validity were discussed.
· Designs with two factors: now there are two sources of difference.  Perhaps I have an experimental group and a control group, and I test them each twice (pre- and post-).  Now there are TWO potential sources of difference: between the tests, and between the groups (since one of them got the treatment and the other did not)
· Designs with 1 "within" factor and 1 "between" factor were discussed: the pre-test/post-test control group design and the Solomon 4-group design.  They are related to each other -- the Solomon design takes care of a key concern with the pre-test/post-test control group design
· Designs with 2 "between" factors were discussed: the deal here is that there is more than one independent variable that we are manipulating
· Lastly, we discussed interactions, which is an extension of the "designs with 2 between-factors" which we touched on last point.  The idea is that we have to think about how the varying levels of the independent variables can interact with each other.  There are multiple concepts to consider here:
· The idea of "main effects" refers to the effect on the dependent variable caused solely by one of the independent variables (say, A).  This can be ascertained by looking at all the data we have for that level of independent variable (A) (which usually will include multiple levels of B), and averaging it
· The idea of "simple effects" is the effect of one independent variable (say, A) at a given level of another independent variable (say, B).  So if we hold "B" constant and then look at how the dependent variable changes when we vary "A", that is a simple effect
· So given this, there are 3 different ways that the variables can interact: catalytic, terminative, and antagonistic
 

Topic 10: Specialized Research Designs.  This topic discussed more research designs.  These guys are non traditional ("specialized") in the sense that certain situations or research goals require us to go away from the usual format.  There are 3 major types of specialized research designs which were discussed.

· Nested designs: this is when the distribution of the independent variable to the groups is not done in the traditional way, but in some kind of nested format.  There are multiple variations to this, and each was discussed
· Quasi-experimental designs: in this case, the experimental designs are "quasi-experimental", meaning that there is some reason why they lack internal or external validity:
· ABBA/ABAB design: both within-subject designs which allow us to check for the cumulative effects of a treatment
· Double baseline design: we use this during SPECIAL situations where it is unethical to withhold a treatment, or when the effects are not reversible
· Use of a quasi-experimental variable: in other words, we use a correlational variable (i.e. gender) -- something which we cannot really manipulate
· Time series/non-equivalent control group time series: this is when we do many measurements over time
· Developmental designs: this is a special group of designs which are used when we want to investigate the effects of age.  They all have their strengths and weaknesses, and are related to each other.
· Designs: cross-sectional, longitudinal, and cohort-sequential
 

Topic 11: Clinical Studies.  This was a discussion on randomized clinical trials, which are a significant form of research.  Many different aspects were discussed:

· Basic information: what are they used for, what are their characteristics, etc.
· Phases of the RCT
· Ethical issues: clinical equipoise, placebo use, and informed consent
 

Topic 12: Single-Subject Designs.  Here we discussed another major category of research designs: single-subject designs.  These are designs which focus on a single subject -- there are advantages and disadvantages to doing it this way, and they were discussed.

· There are 3 types of single-subject designs which were discussed:
· Baseline designs
· Dynamic designs
· Discrete trials
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Topic 1: The Scientific Method

 

Science and Philosophy

· Basic definitions
· OK, so the concept of the course at its most fundamental level: what is research design (what are its characteristics)?
· It is a careful hunting for facts (not truths -- we will leave that to philosophy)
· It is performed in accord with an underlying plan in which the parts are organized in relation to the whole and its purpose (so our methods are not spontaneous)
· What is science?  What are the different ways we can think about it?
· We can say that It is a body of knowledge on a specific topic
· Also we say that it is a social institution
· i.e. If you talk to someone who doesn't go to college, they think that scientists are a CLASS of people who decide/tell you about how things work in the world
· Lastly for us we say that it is a METHOD for acquiring knowledge…it is a way to ANSWER QUESTIONS
· Philosophy
· What are the 4 main branches of philosophy?  Describe and explain them, especially with respect to how they relate to science.
· The first two branches (metaphysics and axiology) are not closely related to science
· Metaphysics: the study of first principles of things (i.e. what does it mean to "be", "know", what is "essence", "time", etc.)
· It is very esoteric (the knowledge is "hidden", it is hard to grasp)
· Axiology: the theory of values (ethics, aesthetics, etc.)
· i.e. in Fine Arts, there are "art aesthetics" that teach about what is beautiful and what isn't
· The next two branches (epistemology and logic) are connected to science, and thus we see how philosophy and science are related
· Epistemology: this is the nature of knowledge and the acquisition of knowledge, and under these there are two further branches
· Rationalism: this is knowledge derived through reasoning power, which means that you make theories and ideas about things by reasoning them out in your mind (as opposed to actually seeing them happen)
· In science, this is how we get theories
· Empiricism: this is when our knowledge comes from experience and observation
· In science, this is how we PROVE theories
· Logic: this is relating ideas through reasoning -- we use reason to make connections between facts, and again there are two branches
· Induction (more on this later)
· Deduction (more on this later)
· What is induction?  What are the dangers of induction?  Give some examples.
· Induction is basically when we form GENERAL IDEAS when only having SPECIFIC INSTANCES or EXAMPLES to draw from
· Thus (by extension), the conclusions we arrive at contain more information than that which is found in the premises -- in other words, somewhere along the line when we went to premises (what we know and see) to our conclusion (what we say is true), we are adding in something which the premise did not tell us about
· Thus we can never be certain of ourselves (we might find other information down the road that contradicts our conclusion)
· Also our inductions are never fully logically justifiable (just because you see one example of something, it doesn't mean everything is that way)
· Examples:
· Stereotypes are all about this
· Food allergies -- people think that if they are allergic to something, that ANYTHING containing that will make them react
· What is deduction?  How is it carried out?
· Deduction is the opposite of induction: you start with a lot of GENERAL information/observations, and then funnel it down to a specific expectation or rule
· It is carried out using SYLLOGISM, which is the analysis of formal arguments - we analyze an argument to see what kind of thought process is going into someone's conclusion, and we decide whether that thought process makes sense
· For example:
· P1: all men die someday
· P2: Socrates is a man
· Conclusion: therefore one day Socrates will die
· Explain a very important form of deduction.  Give an example of what it would look like using variables.
· The MOST IMPORTANT form (for science) is disconfirmatory reasoning, which is when we take what we want to prove, then find an OPPOSING STATEMENT, then PROVE WRONG that opposing statement
· And since we reject it, we can surmise that our original thought is actually CORRECT
· Example:
· If X is true, then Y is true (i.e. If only KIN students take KIN 330, then all 330 students are KIN)
· Now we take the opposite and check whether Y is false (the opposite of our original conclusion) (i.e. Not all 330 students are KIN)
· Therefore we know that X is false (i.e. Not only KIN students take 330)
· Why is "disconfirmatory reasoning" so popular in science?
· The reason science likes disconfirmatory reasoning so much is that we are using induction, which as you recall has weaknesses…and so for any conclusion we make, there will be many things which have the potential to contradict the conclusion
· However, if we can show that all of these things are in fact FALSE, then we are so much more assured that our conclusion is TRUE
· Give another example of disconfirmatory reasoning, using the conclusion "There is a genetic link between herpes and AD in elderly people -- those who have AD are more likely to have herpes."
· So remember, we take the OPPOSITE conclusion and we use logic to find whether that is true: "There is no link between herpes and AD".
· So we have: "If X is true, then Y is true"…or in this case, if it is TRUE that there is no link between herpes and AD (X), then when we look at elderly people, we should notice that there are AN EQUAL number of herpes cases amongst AD patients and non-AD patients (Y)
· And then we figure out if Y is indeed true: is there really no difference?
· (Assume that indeed there IS a difference -- thus Y is FALSE)
· Y being false allows us to reject X as a premise -- we say that X must also be false because if it were NOT false, then Y would be true (but we have shown that Y is NOT true)
· So X is false, therefore (not X) must be true: that is, the thing which we originally wanted to prove is CORRECT
· How can we use induction and deduction together to test null hypotheses in science?
· We use induction to GENERATE HYPOTHESES
· i.e. We have been working in nursing homes and there is a lot of herpes amongst AD patients -- so we generalize and say that perhaps in general there is a link
· Then we use deduction and TO PROVE there is a link by DISCONFIRMING that there is no link
 

Science

· Introduction
· OK, just to quickly review: What are some different ways that we could characterize "science"?
· It is a body of knowledge
· It is a social institution
· It has a goal of seeking knowledge about general principles 
· It is a method for seeking knowledge
· Now let's consider the opposite: What are some things which science is NOT?  Explain each.
· It is not common sense, i.e. the EVERYDAY things which are generally agreed on and seen to be obvious by most people (defined as general agreement on something)
· Although, yes, usually science agrees with common sense…but this is by no means a rule, and so it is important to distinguish between the two: disambiguate between science and common sense
· It is also not serendipidity 
· i.e. Scientific knowledge is usually NOT gained through a happy and unexpected ACCIDENTAL discovery
· It is also not intuition 
· i.e. Intuition is "immediate apprehension by the mind without reasoning", that is, when someone is somehow able to innately and immediately understand the workings of some concept/system 
· Lastly, it is not dogma
· i.e. Principles or tenets that are laid down by authority for (arbitrary?) reasons -- that is, the things which science says are true are not true just because some authority decided that they should be
· Goals of the scientific method
· What are the goals of the scientific method?
· Description and explanation
· Discuss description.  Be sure to give general traits, as well as the two types of description.
· General traits:
· This is something which is (especially) typical in the early steps of any scientific investigation
· i.e. Psychology is a relatively new science, and that is why it is not surprising that so much of it involves introspection, which is essentially the description of what I feel in my head
· It is important throughout the entire investigation though (not just at the start)
· There are two kinds of description: a "state" description and a "process" description
· A state description specifies specifies a value on a variable -- almost like describing the STATE of that variable
· i.e. Height = 180 cm or heart rate = 72 beats/min
· However, a process description specifies a causal relationship between variables
· i.e. We describe that we are noticing that an increase in height is accompanied by an increase in weight
· Discuss explanation.  What is it?
· Explanation is when we have a descriptive statement that we have arrived at not because we are actually witnessing the phenomenon being described, but rather because this descriptive statement is a logical consequence of other statements
· i.e. If you have an increase in height then you also increase weight…because when you get taller, you have more mass and thus more weight -- so (unlike a "process description" we are stating WHY some relationship occurs)
· Often explanations are general -- they speak of large general trends (think induction)
· And lastly, they (of course) enable prediction
· Principles of science
· What are the 5 principles of science that we are going to discuss?
· Empirical verification, operational definition, controlled observation, statistical generalization, and empirical confirmation
· Provide examples of each.
· [Self-exercise]
· What is (the point of) empirical verification?
· It is the idea that when we are deciding whether some descriptive statement is correct/true or not, we have to look at whether it CORRESPONDS with OBSERVED REALITY
· So it is a quick (but not complete) check on whether some idea is true: just take a look around…from what we observe, does it hold water?
· What is (the idea of) an operational definition?
· Here the point is that when we are using terms in the description of our scientific experiments and studies, we have to CAREFULLY define what exactly we mean by them (in some cases, how we will define them)
· "All terms in a descriptive statement must be carefully defined in terms of the operations involved in manipulating/observing their referents"
· In other words, if we use "fitness" (the term) to describe how fit someone is (the referent), we want to be sure to explain how we will measure and observe "fitness"
· It could be their O2-uptake, or BMI, etc.
· What is (the idea of) a controlled observation?
· Here the idea is that, if we want some observation to be an adequate test of a statement, we have to ensure that there are no factors which could affect the relationship between the independent and dependent variable
· That is, if we are trying to see how changing variable A will affect variable B -- and we run a series of tests to look at this -- we have to be sure that each time we run the test, all the other variables which could come into play when we are going from A to B are the SAME - they must be HELD CONSTANT
· What is (the idea of) statistical generalization?  What are the pre-requisites for it?
· It is when we generalize an observation to conditions OTHER than those under which the observation was made
· i.e. Impact of swimming exercise on O2 intake…we say that other kinds of exercises would accomplish the same thing
· i.e. Impact of treatment on some sample group…we say that the same effects would be seen in a larger population (from which the group was drawn, typically)
· The PREREQUISITE for this is that the conditions under which the observation was made are an adequate random sample from the set of conditions to which you wish to generalize
· Note that this is easier sometimes and harder other times
· It is easy for things which do not affect the thing being studied (frequently SIMPLE MOTOR TASKS), because we don't have to work too hard to make sure they are randomly sampled
· i.e. The impact of gender on O2-intake studies is probably minimal
· However it can be more important with more complex variables -- such as the effect of gender attitudes towards different sources of information
· i.e. The impact of gender on help-seeking behavior is significant
· In real life, talk about some common (general) issues of statistical generalization.
· Well firstly, there is human -> human generalization.  Most studies are conducted on undergraduate students, and it is important to determine how reliably we can generalize from them
· Issues here include the bias of those who volunteer for experiments, the difference in age from the general population, and so on
· Also, going from animals to humans (especially relevant to MEDICAL research) -- there are issues...
· We can't always assume that the rats and humans will respond in the same way -- some of our metabolic pathways are different!
· What is the importance of empirical confirmation to science?
· It is when we have VERIFIED, DESCRIPTIVE statements and CONFIRMED, EXPLANATORY statements which are CONSISTENT with some explanatory statement in question
· That is, the more times you observe something in real life, the more confident you can be that it is true
· Also be aware of the IMPORTANCE OF REPLICATION: once we have a new finding, we always want to REPLICATE IT
· On the other hand, contradictory findings are POWERFUL: if empirical observations tell us something DIFFERENT than what we thought was true, then we have to reevaluate
· Nature of science
· Now let's think about the nature of science: what characteristics can we use to describe it?
· It is: empirical, representative, measured, reliable, and valid
· What does it mean for science to be empirical?
· As discussed before, it means that we need our statements to be supported by OBSERVATION
· i.e. If we're going to say that there is a link b/t herpes and AD…it is one thing to say it, but we also have to go and SHOW THE NUMBERS -- where is the proof?
· Observation is closely linked to description: talk about what we observe
· What does it mean for science to be representative?  What makes this necessary?
· Science has to be representative because if, for example, we have a study on changes in CV function in the elderly -- we obviously can't do this on every Canadian over 65
· Thus we have to find a sample which is representative of the population and also RANDOM
· A representative sample is one whose variations reflect the variations of the population from which it is selected 
· i.e. Male/female ratio
· The sample should also be random: every member of the population has an equal chance of being selected for the sample
· Also, we should ensure that the selection of one member does not influence the chance of any other member to be selected
· What does it mean for science to be measured?  Explain all which is implied by this.
· This is just saying that a lot of science involves MEASUREMENT, and there are different kinds of measurement depending on what the variable is
· Here are the different scales:
· Nominal: deals with categories i.e. gender, diagnosis, race, smokers vs. non
· Ordinal: rank, i.e. the rank that things arrive in
· Examples: 
· Position in a race
· Level of care: none, limited assistance (in a nursing home)
· However note that this does not give us data about the DIFFERENCES between the levels
· Interval: where the intervals between the units are the same
· i.e. a Celsius scale on a thermometer
· However note that on a Celsius scale, "0" does NOT mean that there is NO HEAT (and this is the difference b/t interval and ratio
· Ratio: same as interval but must have a MEANINGFUL ZERO
· i.e. the KELVIN scale
· What is reliability in science?  Explain the different kinds of reliability.
· Reliability is used to describe observations, or ways of making observations: it is the degree to which it yields replicable scores
· That is, the test has to measure the same way every time so that any variability we see in the results is NOT from the test itself reading it a little differently each time
· There are 3 types of reliability:
· Test-retest reliability: the extent to which scores are stable in their relative position over time
· i.e. If I measured your weight today and tomorrow, it should be the same number the next day (with allowance for change)
· Inter-item reliability (also known as split-half reliability): the idea is that items in a test are split into two halves and then correlations are calculated between each
· i.e. Perceptions of doctors: we have questions for looking at this and we split the questions into 2 smaller questionnaires…calculate the score on each half then see if they are related
· Since the same person wrote both halves, the scores should be nearly the same or else perhaps the questions aren't designed very well
· This measure reflects internal consistency between the two halves
· Inter-rater reliability: the scores on each item from two or more observers correlate highly
· So like, with the movement of a stroke patient
· This is when the data is (potentially) "subjective" because observers are recording the data; it is not being "produced" directly by the subject
· What does VALIDITY mean?
· Validity is a used to describe the degree to which a test measures what it is actually supposed to measure
· There are 2 kinds of validity
· Content validity: the extent to which the item in a test represents the population of items which a test should sample
· i.e. Do your questions really represent attitudes towards smoking?  If my question to test attitudes towards smoking is, "Do you like candy?"  That is NOTHING to do with smoking and is not valid
· Criterion validity: the degree to which the test scores predict an individual's behavior in other situations involving the characteristic of interest
· Bottom line: how well does it predict behavior in the real world
· i.e. If my questionnaire predicts that some person will be successful at quitting smoking, does that person actually find success?
 

Scientific Explanations

· Characteristics
· Alright, firstly we should discuss what scientific explanations are NOT.  What are 2 ways of arriving at an explanation that may SEEM scientific, but in fact are not?  Discuss each.
· Common sense explanations: these are based on our senses and what we BELIEVE to be true about the world
· We accept them at face value -- there is no empirical study going on to ensure that they are true (this is one big departure from true scientific thought)
· Belief-based explanations: this is when some other TRUSTED source (i.e. parent, professor, textbook) tells us something and we believe/ASSUME it to be true
· These are distinguished by:
· The fact that they appear to be consistent with a large body of beliefs
· The fact that they are post hoc explanations instead of predictions
· Now onto what DOES characterize a scientific explanation.  What are some characteristics of scientific explanations?
· Empirical, rational, testable, parsimonious, general, tentative, and rigorously evaluated
· What does it mean when a scientific explanation is empirical?
· It is when the explanation is based on the evidence of the senses -- you see, hear, etc.
· Also, it is based on objective and systematic observation
· That is, all observers of a given thing should "see" the same thing -- there is no subjectivity
· Often this means that it is done according to a method -- the same way for everyone, again to avoid undesirable sources of variance
· It is carried out under carefully controlled conditions
· What are the implications for a scientific explanation being logical?
· This is to say that an explanation follows the RULES OF LOGIC and is consistent with KNOWN FACTS
· The concept of a PARADIGM is relevant here: it describes a way in which people understand and interpret the world -- (I guess) the point is that explanations have to fit within our paradigm!
· Thus the implication is that an explanation is not scientific if it:
· Makes false assumptions
· Makes logical errors
· If it is inconsistent from known facts and what is observed
· What does it mean for a scientific explanation to be testable?
· It means that it is possible to VERIFY the accuracy of the explanation by doing things where we OBSERVE stuff -- i.e. observe the results of an experiment
· Obviously it follows that for a scientific explanation to be testable, it needs to be able to PREDICT what something will happen in a given circumstance, so we can create that circumstance and see if the prediction holds true
· And when we do this, confidence in the explanation could be undermined by failure to observe the predicted outcome
· Example: if the study on herpes/AD link was done in a different country, the explanation would predict that the same results would be seen since the mechanism is not geographically dependent
· And what does it mean to be parsimonious?  Give an example of two explanations where one is more parsimonious than the other.
· The explanation should have the FEWEST ASSUMPTIONS POSSIBLE and it should be SIMPLE
· Occam's Razor restates this principle as: "plurality should not be posited without necessity"
· For example, with AD and herpes:
· E1: people who will develop AD have poor hygiene -> they expose themselves to herpes -> herpes creates a vulnerability in the brain -> they develop AD
· So let's think about what this explanation assumes:
· Firstly we assume that all with AD have poor hygiene
· Also assumes that poor hygiene can lead to AD
· Also assumes that people with poor hygiene expose themselves to a herpes virus
· E2: the same gene creates a vulnerability to both herpes and AD
· Here there are fewer assumptions to make -- we just assume that there is a genetic change in these people which make them more likely to get these things
· What does it mean for a scientific explanation to be general?  Give an example.
· This means that it has broad explanatory power: it can explain findings in many different situations
· The idea here is that we want to be able to apply the explanation to many different settings (or else it wouldn't be useful)
· For example: consider swimming and oxygen intake -- if we discover a link between these two, can we see that other forms of exercise increase our O2-intake as well?  Because such information would be useful!
· It wouldn't be very useful to say that only swimming could increase oxygen intake
· What does it mean when a scientific explanation is tentative?
· This recognizes the possibility that the explanation is faulty
· This often happens because we could always find things down the road that prove us wrong…or at least force us to change/alter our explanation
· Often this characteristic is "seen in action" when we start with a theory, go to find support, realize that we have to modify theory, and thus change it (many theories go through this "life cycle")
· What does it mean for a scientific explanation to be "rigorously evaluated"?
· It means that findings and interpretations are always evaluated -- the scientific community keeps tabs on itself to ensure that claims which are made, are correct
· Here are the kinds of things which they evaluate on:
· Consistency with evidence and known principles
· Parsimony
· Generality
· What are some of the "disagreements" which can happen between characteristics?
· The notion of something being tentative is contradictory to ________ (missed it in class)
· Also, the traits of "generality" (encompassing many things) SEEMS to be at odds with parsimonious-ness (keeping it simple)
· However, realize that in actuality, they balance each other out: the best way to make things applicable to as many situations is to make it as simple as possible
· Failures
· What are some reasons why a scientific explanation could FAIL?
· Faulty inference: this is when we get our data from some study and the data is accurate, but the UNDERLYING CAUSATIVE MECHANISM which we postulate to EXPLAIN the data is wrong
· For example: they had a test which they gave to students but also other age levels…up to 90…what they found is that as the kid ages, literacy increases and they became good readers -- but afterwards it plateaud…and then by the 50's it went down…then by 90, the level of literacy was very poor
· The government incorrectly concluded that as people got older, they LOST the ability to read…whereas it was just that the older people had not learned to read when they were younger (it wasn't a longitudinal study)
· Pseudo-explanations: this is when our explanation fails because it isn't really an explanation -- rather, it just re-labels the phenomena without explaining what it is
· For example, there was a test where researchers saw that animals were good at picking up certain behaviors but not others (i.e. they can develop an awareness that a certain taste means the food is poisonous, but NOT a certain color)
· However, other animals were the opposite (conditioned to color but not taste)
· So the researchers invented a "continuum of preparedness" to explain this…but the continuum actually didn't explain anything
· A BETTER explanation for the observations was the notion of DOMINANT SENSE, which was different for each animal -- it said that they would behave based on what this sense is
· Another way to describe this tendency is "circular explanation" or "tautology" -- we are just going in circles
 

Steps of the Scientific Research Process

· Alright, so now we're thinking about what we'll do in order to actually perform some research.  The first thing to note is that there is a PRELUDE to the scientific process -- certain thought processes which we engage in before actually doing the "scientific process" which themselves are not fully scientific.  Describe these.
· Method of authority -- this is different than the scientific process -- this is when you consult sources you consider authoritative on the issue in question -- i.e. prof, book, parent
· So this is similar to BLIEFE-BASED stuff which we discussed earlier
· Doing this is useful but not always valid:
· Source may not truly be authoritative
· Source may be biased
· Rational method -- this is when we reason things out that we want to explore using logical reasoning
· The idea here is to be skeptical, doubt every belief, and search for self-evident truths
· This is where we get the Proposition + Proposition = Conclusion stuff
· It is useful for:
· Drawing predictions
· Drawing conclusions
· Now onto the actual scientific process -- what are the 5 steps?  Explain briefly why it is a "full circle".
· The steps are: theory -> hypothesis -> running of tests and recording of observations -> analyze results -> draw conclusions -> back to theory
· The reason why it goes "back" to the Theory at the end is because (as we will discuss later), conclusions can often lead to more things to develop theories on and experiments for
· Discuss theory further.
· OK, so this is an idea about how something works in the world
· It can be based on different things:
· Other theories which already exist in books and papers (the method of "authority")
· We can also base this on casual/systematic observation
· i.e. Go to visit grandmother in nursing home and she tells us that a lot of AD patients she knows also have herpes
· Anecdote
· i.e. Mice, cancer, and viruses -- the undergrad student who was given the project failed to replicate expected findings because a virus was introduced that killed cancer cells in mice
· So we could start from an anecdote like this and make a theory and try an experiment to replicate the "findings"
· Discuss the hypothesis further.
· Alright, so we have made our theory (which is pretty general).  Now we do a hypothesis, which is more specific
· i.e. Perhaps we had our theory through casual observation, since our grandmother told us that she saw a lot of AD-herpes co-conditions in the nursing home.  Thus we make a hypothesis: somehow, herpes is related to Alzheimer's
· Note that this is DEDUCTIVE reasoning -- we start at the top of the funnel, make some observations, then make a hypothesis
· The hypothesis should have certain characteristics:
· It should state the relationship you expect to see
· I.e. "Swimming twice/week will increase pulmonary capacity"
· It should allow us to state a NULL hypothesis
· i.e. Swimming twice/week will NOT increase pulmonary capacity
· Recall that these traits are essentially because the strength of deduction is disconfirmatory reasoning -- proving something is wrong
· It doesn't matter that you can show in a group that swimming twice a week improves pulmonary capacity in some group because there could be another group where it doesn't work
· However if you can prove the OPPOSITE just ONCE, that is very powerful b/c the thing is wrong forever
· Talk about running tests and recording observations.  Explain the 5 keys here.
· We must firstly choose an appropriate research design
· Longitudinal, cross-section, etc.
· Then we choose a participant population: think about sampling techniques -- make sure that the population reflects what you want it to reflect
· i.e. age, gender, lifestyle, previous activity level -- are they representative of the population which you want to generalize the results to?
· Decide on what to observe: pick wisely and be clear on how you arrived at the decision, and how you will measure it
· Here the Operational definition is important: a statement of the procedures (operations) used to define research variable
· Describe procedure used
· Describe what was measured and how
· Describe how statistical analyses were done
· i.e. Measured pulmonary capacity then did a t-test
· Ensure that your method of testing and observing allows for replication: repeating an experiment to ensure that the similar results are obtained
· Conduct the actual study: making up results is a bad thing
· Talk about analyzing the results.
· This is just all KIN 222 stuff -- t test, ANOVA, Chi square, etc.
· Explain how you would draw a conclusion.
· You just ask questions of yourself:
· Was your hypothesis supported or not?
· What does this mean for your original idea?
· You'll probably find that some of your ideas worked out well and some did not
· You go back to your inferential ideas and theories…you "close the loop"
· What does this mean for the theory?
· After all this crap is done, what is an extra bonus step which you can do?
· You can report the results!
· Write a report
· Present information at a scientific meeting
· Write a formal paper to be submitted to an academic journal
· This will also allow for peer review -- external critical analysis of your work
· They won't take your work for it…they will give your work to reviewers who will critically analyze it
· These generally generate further questions to be inquired -- and here the loop is REALLY CLOSED -- you went all the way to conclusion and then made more ideas to test
· So here we see that science is very much a wheel
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Roles of Scientific Knowledge

· What are the SIX (count 'em!) roles of scientific knowledge?
· Typologies, prediction and explanation, understanding, control, organizing and interpreting results, and generating research
· OK, what are typologies and how does scientific knowledge help us with them?  What makes a good typology?  What are typologies normally used for?
· Typology basically means taxonomy: the idea that we use SCIENTIFIC KNOWLEDGE to identify key characteristics and then classify things based on these categories
· i.e. The Periodic Table was a result of scientific knowledge
· i.e. Taxonomy for microorganisms is driven by scientific knowledge
· Good typologies are mutually exclusive and EXHAUSTIVE
· Mutually exclusive means that a thing should only fit in one category
· Exhaustive means that there should be enough categories that anything can be matched into a category
· What do we use typologies for?  Pretty much just for description and organization
· What is prediction and explanation, and how is it linked to scientific knowledge?  What can we do with this stuff?
· Well firstly, prediction and explanation refer to statements of RELATIONSHIPS between things that can be used to make logical deductions
· That is, through scientific knowledge we notice relationships between things, and from there we can use our powers of deduction to suggest causes, etc.
· For example: our scientific knowledge could tell us that smoking is related to cancer
· From there, we deduce that smoking is a possible cause of cancer
· Also, prediction and explanation can be used to form a typology, i.e. putting people in categories: by smoker/non-smoker, cancer/no-cancer
· What does it mean to say that scientific knowledge allows for understanding?
· Well firstly, we should define UNDERSTANDING as the case where we can see some relationship and further, we know the REASON for the relationship -- we are aware of WHY; we know the causal mechanism
· And it is scientific knowledge that can aid us in understanding
· Notably however, understanding is harder to achieve than explanation/prediction
· i.e. Smoking causes cancer POSSIBLY by triggering mutations in cells -- but ascertaining this is difficult
· Understanding can link changes in one variable/concept to changes in other variable/concepts
· But something like this is hard to establish in humans because we can't manipulate smoking
· What is control (in this context), and how does scientific knowledge make that available to us?  Are there exceptions?
· This is a natural extension of what we have just talked about: if we know how things WORK, then we can use that SCIENTIFIC KNOWLEDGE to control our lives (to some extent) and prevent undesirable things from happening
· For example: 
· Knowledge about vaccines: immunity
· Knowledge about lifestyle: health
· However, this does not apply to all branches of science
· For example, we can't control eclipses or earthquakes even though we DO understand them
· How does scientific knowledge help us to organize and interpret results?
· Because when we run tests and make observations, a lot of times we feel better if we are able to EXPLAIN and INTERPET those observations in some way -- and a good background of scientific knowledge can help us to do that
· For example: in Desmarais' experiments she saw that with certain categories of objects, people had no trouble telling different "species" apart (i.e. with different tools), whereas with animals she had more trouble
· She was able to interpret these results because of her knowledge of category-specific visual agnosia
· This is particularly useful when the results we get are unexpected
· How can scientific knowledge be related to generating research?  There are two ways.
· Firstly, it can provide ideas for more research
· Guides for where to go with research
· Variables to investigate
· Paradigms to be used
 

Theory

· Introduction
· Explain how a theory is different from a hypothesis, law, and model.
· Theory vs. Hypothesis: theories are more complex than hypotheses
· We see that hypotheses only have one or few variables 
· i.e. interaction b/t smoking and level of activity, diet, and environment -- how does all that affect cancer?
· Conversely, theories have many variables and they describe the relationships between them
· For example the "diathesis stress model" that applies to cancer, schizophrenia, etc.
· Theory vs. Law: they differ in specificity and generation
· A law is more specific: a law is a theory that has been substantially verified
· i.e. Fechner's Law in Psychology
· Laws are made when we empirically observe things and establish that some relationship or occurrence is always true -- thus it is not subject to testing like theories are
· That is, they are not predictions but descriptions
· Theory vs. Model: they are related, but not the same
· A model is an implementation of a more general theoretical view 
· i.e. Computer models to look at object identification -- you look at an image and identify the object in it -- and the way the model (i.e. software program) behaves is based on some theory
· Also, models tend to be simpler than theories
· Explain the difference between mechanistic and functional theories.
· Mechanistic: how the system works -- but it has no idea WHY it works that way
· Like it just tells you step 1, 2, 3: but can't tell you WHY it works like that
· i.e. The things that the brain does in reading a word
· Functional: explains the GOAL of a system -- tell you why things work the way they do…however may not explain HOW it works
· i.e. For word reading again: novice readers look at all the elements and then group them together…notice here we are generally doing steps but not explaining WHY it works that way
· Types of Theories
· Compare and contrast quantitative and qualitative theories.
· Quantitative theories: these guys deal with numbers, and are stated in mathematical terms
· They specifies variables and constants and relate their numerical state to each other
· If we give them an input, it can generate an output
· i.e. I measure your current age and health status, and I predict how long you will live
· Qualitative theories: these guys are more descriptive, and are stated in VERBAL (not mathematical) terms
· They also deal with variables: they specify which ones are important and state HOW these variables interact
· i.e. Predicting whether or not people will stick to their New Year's Resolution: it's not really a numerical thing
· If quantitative values are used at all, they are on an ORDINAL scale (i.e. ordering)
· i.e. A qualitative study could tell you that cancer risk increases with smoking, but it will not say by how much
· Compare and contrast descriptive, analogical, and fundamental theories.
· Descriptive theories: these guys only describe a relationship -- NO explanation for it
· Analogical theories:  these guys explain a relationship through analogy
· In doing so, it borrows from well understood models -- that is, it will use things already out there to explain what is going on
· i.e. Information processing in humans: over the years we have used different things to describe how it works
· Radio: before we would say that the brain works like a radio: a radio receives many different inputs and then it is tuned to a specific channel…then the radio makes an output (noise)
· They say that the brain is like that -- receives different inputs…then our brain processes it…
· Computer: now we use the computer as an analogy, which can use multiple inputs etc
· Fundamental theories: these guys explain phenomena within a particular area of research
· So the idea here is that they are not as superficial as descriptive and analogical: instead, DIRECTLY describe what's going on (no analogy needed) and they provide a better idea of WHY things happen (because they postulate the existence of variables that can't even be observed if that will help them figure it out, unlike descriptive theories which are just based on VISIBLE DESCRIPTION)
· Putting it another way, they seek to model an underlying reality
· Example of fundamental theory: the stuff about human locomotion in the KIN department -- uses information from the visual system to guide where you step next, etc.
· So in one case we want to see how humans process information…or maybe we want to model and explain how humans travel through the world, etc.
· So now all in all, given all of this: what really IS a theory?
· It is a coherent, INTERRELATED set of general propositions...
· …that present a systematic view of a phenomenon
· Systematic: based on lots of experiments and observations
· …by specifying relationships amongst variables
· …for the purpose of explaining, predicting or understanding phenomena
· Components of theories
· Alright, so now we are talking about the different things that a theory is made up of.  What are two main components which we studied?  Explain how they differ.
· Firstly, we have concepts: they are just terms that INDICATE a phenomenon or entity
· i.e. Health, exercise, nutrition, etc. are all concept -- simply terms used to indicate phenomenon or entity
· Notably, within the scientific community people will usually agree about:
· The meaning of a concept…(i.e. what does nutrition mean?)
· …and also what the NATURE of the concept is (i.e. what does nutrition include?)
· Also there are statements: where we state the concepts of a theory and also DESCRIBE THEIR RELATIONSHIPS
· i.e. Within the control of action, the more you know about it (the action) the more automatic it becomes (this is the statement of a relationship)
· Now let's delve into concepts a bit more: what are the 3 types of concepts?  How "operational definition" and "theory" related to these bad boys?
· Concrete concepts: these are specific to time and place
· i.e. if we measure anxiety today and compare it to anxiety when we're writing an exam
· So this is specific -- it's just two things; we are not talking about anxiety in general
· Abstract concepts: these are independent of time and space
· i.e. Memory -- we can talk about memory in general and that is abstract…but then the memory for course material on the exam would be CONCRETE
· SO WE CAN TAKE ABSTRACT CONCEPTS AND MAKE THEM CONCRETE
· NOTICE THAT CONCRETE AND ABSTRACT CONCEPTS CAN BE MEASURED BY AN OPERATIONAL DEFINITION!
· i.e. Anxiety can be measured by the score on questionnaire
· Theoretical concepts: more abstract than an operational definition allows for, but still useful for theories because they can be part of our causal chain of events
· They are much harder to measure i.e. Respect, beauty, etc.
· Usually with theories we deal with c/a concepts, but not so much t concepts
· Now we're breaking down "statements".  Name and describe the two kinds of statements.
· Existence statements: there are two kinds of these
· Existence statements that simply claim that the entity referred to by a concept EXISTS
· i.e. Automaticity: it exists and it is defined by something or other
· Also a concept, identified by a term, is applied to an object or phenomenon
· i.e. Group X has members a, b, and c (<-- when we see this we know it is an existence statement)
· i.e. The prefrontal cortex contains action programs (i.e. our knowledge of actions) and there are connections to the premotor cortex that will implement these programs
· Relational statements: these statements describe the relationship between two or more concepts, and there are two subtypes:
· Associational statements: describe the nature and degree of association
· Example: there is a positive correlation between high school & university success
· Causal statements: one concept is considered to cause the state of another concept
· Here there are two types of variables:
· The causal variable: the independent variable
· The affected variable: the dependent variable
· i.e. Repetition (independent) causes learning (dependent)
· Causal statements are deterministic
· i.e. Under conditions…if X occurs, Y will occur
· Probabilistic statements are causal statements with an expression of likelihood
· i.e. if you re-read notes, learning will probably occur
· Levels of abstraction
· Give an overview of the different levels of abstraction that a statement can have.
· Theoretical: this is when the statement contains theoretical concepts
· Theoretical concepts are the most general and the most used component type in a theory
· Operational: this is when the concepts in the statement have been operationally defined
· Concrete level: this is when the concepts in a statement refer to a specific, concrete event, location, time etc…
· i.e: Define what attention is, collect diary, look at diary and compare
· Now let's talk about theoretical statements in further detail.  What kinds are there?
· Laws: these are statements considered to be truths
· Laws are usually based on concepts that can be measured or identified in concrete settings
· Hypotheses: this is a statement made for the purpose of comparison against data -- that is, a hypothesis is an idea that you’ll set out to prove in the real word
· All concepts in a hypothesis must be measurable
· Empirical generalizations: this is a generalization based on empirical studies 
· i.e. If I do test of attention and error, will I get some verification of errors done during the day?  If so, can I generalize it beyond the conditions in the experiment?
 

Evaluating Theories

· What are the different things we look at when we are evaluating a theory?
· Degree of correspondence with data
· Explanatory relevance
· Testability
· Statistical decision procedure
· Precision
· Generality
· Parsimony
· When we look at degree of correspondence with data, what do we have to think about?
· Firstly, we have to think about whether the theory agrees with what is known
· i.e. If there was a weight loss theory which said that a pill could make you lose stored fat without any exercise, we would have to ask ourselves, "Does it agree with what is known about the human body? 
· Secondly, we have to remember that empirical support for a concrete statement is also support for its abstract statement, although it DOES NOT prove truth of abstract statement
· This is because as long as there are untested samples, there is a possibility of different results
· Empirical rejection – falsification of hypothesis – leads to rejection of hypothesis
· That’s why we emphasize rejecting the null hypothesis -- you can’t completely prove a hypothesis is true, because there is always a possibility of another theory proving it to be false
· When we look at explanatory relevance, what are we saying?
· Basically, we just mean here that the explanation must carry a certain amount of logic -- that is, it must seem logical to us that the proposed explanation is possible
· i.e. Light therapy for people with various ailments (i.e., depression): if we say that this could be solved when a specific colour is ordered online and delivered to your computer screen, there are some reasons why we could doubt the logic of this...
· Problems (colour-blindness, can’t generalize ailments for everyone, self-diagnosis, colour-settings on screen is off…)
· When we talk about testability, what do we mean?
· We are saying that a scientific theory must be able to pass / fail an empirical test
· Note that a theory that can account for everything is typically untestable, because regardless of how we test it, the theory will somehow be able to explain it so there is no way that the theory could be considered wrong
· i.e. You are working with a psychotherapist to help a fellow undergraduate student change lifestyle habits, and the psychotherapist suggests there are repressed memories…(?)
· Expound on statistical decision procedure.
· This one only relates to empirical research, not theories -- because here we are talking about how we treat the data -- whether we apply smart statistical methods to evaluate it and whether our decision/conclusion REFLECTS the data
· i.e. Ranjit Chandra, Memorial University (Newfoundland & Labrador) said he came up with a vitamin cocktail to prevent falls yet the data reported did not match the statistics reported
· AGAIN: this property cannot be applied to theoretical statements -- only to concrete statements
· Discuss the last 3, and explain how they are related.
· Precision: here we are looking for accuracy, i.e. does the theory accurately predicts real-life events?
· Generality: can the theory be applied to a range of situations?  Can it predict novel events?
· Parsimony: does it have simplicity?  Does the theory have the fewest assumptions needed?
· Relationships:
· Remember there is a tradeoff between precision and generality!
· However, if our theory is parsimonious, that helps resolve the tradeoff
 

Testing Theories

· Introduction
· Give a bird's eye view of what is implied by the idea that we "test theories".
· Well firstly, we have to identify implications of the theory: that is, we have to figure out what should happen if the thing is true
· So we make our hypotheses:
· Null hypothesis: specifies results if theory is wrong (i.e. no link b/t smoking and cancer)
· Alternative hypothesis: specifies results if theory is right
· And then we go out there and check if predicted results are observed
· i.e. Give surveys to find link b/t smoking and cancer -- look at the data and see…maybe there is more people who smoke and have cancer than those who don't…thus we can reject the null hypothesis
· Notice what this example did: instead of proving our theory RIGHT, we proved the opposite theory WRONG -- and so we didn't prove our theory but we have increased CONFIDENCE in it
· Remember, there could always be other data that shows your theory is not true so it is (almost) pointless to try and prove our theory -- instead it is better to disprove the other theory
· Confirmational and disconfirmational strategies
· In the same vein as what we just were discussing, explain the difference between confirmational and disconfirmational strategies of theory testing.
· With a confirmational strategy, we are looking for confirmation of predicted results -- this is NOT what we discussing earlier, but it is still useful to do (not as the entire test, but as part of it for sure)
· For disconfirmational strategies however, we look for disconfirmation of other possible hypotheses so there is no alternate explanation possible
· Thus at the onset of the experiment we will make a null hypothesis (and try to prove it wrong)
· But in the discussion we also raise alternative hypotheses
· i.e. Maybe in our cancer study we didn't account for where people lived and so we raise other possibilities such as geographical location
· But then in subsequent studies we go and prove those wrong -- i.e. next time we will ask people about industries that they live near
· THUS: a single research paper will typically:
· Introduce a new finding
· Invalidate a few alternative hypotheses
 

From Movie: "The Search for Solutions: Trial and Error"

· What was the title of the movie and (briefly) what did it talk about?
· The title was "The Search for Solutions: Trial and Error"
· The movie spoke about various things that people had discovered or made, and how they were done through trial and error:
· Bicycle powered airplanes
· Chemicals for killing diseases/infections in humans (Paul Ehrlig) -- a cure for syphilis
· Also the concept of chemotherapy
· Bicycles in general (different designs for a bicycle)
· Noticing that plants and animals are avoided by other species -- perhaps they have disease fighting stuff (or also against insects)
· Here it talked about how they try over and over to see what prevents bacteria from growing, etc.
· In order to replace "Trial and Error" by "Trial and Learn", what two questions should you be asking?  (i.e. when something fails, what do you have to ask in order to learn from it?)
· Think about what to change from the previous tries -- figure out what to change
· How to do this?  Ask WHY the previous idea did not work?
· What has been done in the past by other people?  What can you learn from it?
· Also look at different fields and see what you can learn?
· In terms of the research method:
· Look at what you did or did not control for -- were there variables which you ignored?
· What are the shortcomings of trying too many things?  (How can you avoid them?)
· TIME is a limiting factor (i.e. 600 chemical compounds to try to find syphilis cure)
· MONEY
· You will end up with (too much?) data -- maybe you'll miss the answer
· So how do we get around these shortcomings!?
· Look for CLUES to guide your exploration (i.e. noticing that the organisms in the ocean stayed from algae -- why?)
· Looking at previous studies (the authoritative method)
· Natural observations can be clues as well
 

From Movie: "The Search for Solutions: Modeling"

· What was this movie about?
· It was a movie which demonstrated how models could be used in research through giving examples
· The examples included modeling arterial blood flow, non-gravitational conditions in space, space-filling protein models, etc.
· According to this movie, what is a model?
· It is something that helps us predict the effects of the phenomenon we are looking at by simplifying the phenomenon and making it easier to study (i.e. by isolating variables)
· Another way to state it is as the "reduction of reality" -- we are reducing reality so that we can study it more easily
· We look at one aspect at a time, work through that, then go onto a second one, then incorporate them all together, etc.
· It must necessarily ACT like the "real thing", though it need not LOOK like the real thing
· Ultimately, models shape theories and knowledge because:
· They originate new ideas
· They allow you to test new ideas to see what works and what doesn't work
· How can you make sure the information you gain from it doesn't lead you astray?
· We have to change only ONE variable at a time to observe effects: i.e. if you're trying to predict people's adherence to a workout regime, you start out with a lot of different people…
· But you compare one thing at a time i.e. people who stuck to it in the past to people who didn't stick to it
· Then also people who smoked and didn't
· This way we avoid confounding variables (right?)
 

From Movie: "Discovering the Future: The Business of Paradigms"

· Why do we resist new ideas and change?
· It's easy to say No to a new idea because:
· They cause change and disrupt status quo
· They create uncertainty
· It is less work to do things the way we did before
· Also, because people think that what worked in the past will work in the future
· Also, we often make the following poor assumption: what has been successful in the past will be successful in the future
· In reality this is not true: your past does not guarantee anything
· If you are not careful, your successful past will block your vision of the future
· What is a paradigm?
· Paradigm: first used by Thomas Kuhn…in the dictionary it is pattern/model
· But another def'n: sets of rules that:
· Establish boundaries 
· Tell you how to be successful by solving problems within these boundaries
· What are the positive and negative effects of paradigms?
· Paradigms are a double-edged sword in this sense:
· When you swing it one way, it will cut the information that agrees with it into fine detail so you can see it better
· But when you swing it the other way it blocks you from seeing data that disagrees with it, and so often progress can be blocked
· How do paradigms influence perception?
· Kuhn found out why we fail to recognize significant new developments: paradigms act as filters that screen data coming into the scientist's mind
· Data agreeing with the paradigm has a great chance of being recognized and acknowledged -- in fact that mind is good at processing that kind of data
· But there is also a negative effect -- scientists had trouble processing and perceiving foreign data
· Sometimes ignoring it
· Sometimes distorted it until it fit their paradigm
· More general terms: paradigms filter our world experience -- we select data from our world that fits us and ignore the rest
· So what is totally obvious to one person is foreign to another
· We are unable to successfully see the future b/c we look at it through the lens of our paradigms
· What are the six characteristics of paradigms?
· Firstly, they are COMMON -- you see it in all aspects of life -- professional, spiritual, social, etc.
· Secondly, they are useful: they help us solve problem, give us rules, help us to understand
· Thirdly, paradigms can result in "paradigm paralysis", where the current paradigm used is thought of as "the paradigm" -- the only way to do something
· Thus, any new idea is rejected out of hand because by (bad) definition, it cannot be any better
· Fourthly, those who break paradigms are usually outsiders -- they are not part of the established community
· This is because they have nothing to lose by creating a new paradigm b/c they are not invested in the old one
· Thus we have to look to the fringes to find where the new paradigms are coming from
· Fifthly, paradigm pioneers (practitioners of the old paradigm who chose to change to the new one) have to be very courageous -- b/c MOST OF the evidence provided by the old paradigm says that they shouldn't be doing this
· Kuhn: "person who embraces paradigm at early stage must do so in defiance of existing evidence…must be confidence that it will succeed in overcoming the many large problems that are in front of it…thus they must have faith and trust in their judgment that it will succeed in the (few) places where the current paradigms fail"
· Number six, you can choose change rules and regulations (?)
· What is the "going back to zero" rule?
· There is a crucial truth to everything here: "Going back to zero" rule -- when a paradigm shifts, everyone goes back to zero
· Doesn't matter how strong you were at the old paradigm…with the new one, you go back to zero
· Your past success guarantees nothing
· What are some examples from the movie?
· Paradigm example:
· Karahumara Indians run all the time (70 miles)
· Car that uses its waste to accelerate
· Better bike seat that won't hurt your balls
· In the late 1930's an inventor was trying to interest people in his new idea but was getting rejected
· Xerox -- photocopying -- he got rejected because it didn't fit the researcher's paradigm
· Another example: how the judgmental words associated with "Made in Japan" have changed
· Another example: Switzerland used to be the best watchmaking country but now they are very low and Japan is on top
· Why?  B/c the Japanese built the quartz watch HOWEVER the Swiss rejected it…however the Japanese took it on and it exploded there
· Did an experiment with a card deck -- spades and hearts were the wrong colors but we didn't notice it because our "card deck paradigm" gives us an expectation and prevents us from seeing weird stuff
· People have always resisted change -- in Venice, that was Galileo's problem -- he thought that the Sun was center of solar system but no one else believed him
· He was threatened with torture
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Description Research Designs

· What are the 5 types of description research designs?
· Library research
· Historical research
· Naturalistic observation 
· Case studies
· Surveys
· Let's talk about library research.  What is it?  What are the sources?  What are its advantages and disadvantages?  Give an example.
· Here the idea is that we go to the library and find out what the existing state of knowledge is on a particular topic -- so we are portraying existing knowledge 
· Sources:
· Books, periodicals, gov't pubs
· The idea is that we want reasonably detailed records -- detailed information…
· Advantages:
· It is completely unobtrusive
· It reveals trends -- b/c we are doing content analysis and we have the perspective of looking at ALL or MOST of the publications on a subject --- which essentially means that we look for things that happen often, repeat themselves…i.e keywords
· It is also economical (assuming information and time is available)
· Disadvantages:
· Information can be out of date
· May be hard to find books and information
· There are multiple sources of bias:
· The people whose research you are using may have had their own biases which will be then reflected in the results YOU report
· Discarded material in the studies you look at reflects a decision by someone (bias) 
· Quantification and language can lead to interpretation problems
· i.e. Things are not well-defined or at least the SAME defined across studies
· Example: we could be looking at "what is the def'n of a healthy body type across different cultures?" or "what are acceptable ethical practices in diff cultures?"
· So we see that we are looking at a huge breadth of information, so this is why we do this formo f research
· Explain what historical research is, and in particular how it differs from library research.
· OK firstly, establish that we are talking about a collection of research methods called ‘historiography’: it is research based on recorded observations of past events and on artefacts
· It is more than library research b/c you can go to museums and look at artifacts, paintings, sculptures, etc. -- so it is not just books
· One interesting demonstration of this is the link b/t sculpture and health: sculpturers would use healthy people as their models so you can TELL what was considered "healthy" throughout the ages
· However, note that it is important to locate the original source so that we know our "research" is genuine
· Discuss naturalistic observation.
· This is when our aim is to identify patterns of behavior IN THEIR NATURAL ENVIRONMENT
· So you do NO intervention -- just sit back and observe what is going on
· i.e. if we look at the behavior of parents at their children's sports game
· There are disadvantages:
· "What you see is what you get" -- there is no control over the situation, cannot manipulate variables, etc.
· Also, there could be issues on how you define things (?)
· Also, the ability to generalize from the specific situation you observed may be limited
· Characterize case studies.  What are they, and what are the advantages/disadvantages?
· Case studies are an idiographic research approach, meaning that they focus on one individual
· Advantages:
· May serve as prototypical example of other people, and thus we can (tentatively) draw observations from it
· Thus it can be a source of hypotheses…
· …but also serve as evidence against a theory or law (remember that when we have a theory, even one counter-example can really hurt it)
· Extended example:
· ELM is a person who has CSVA, and from there we can go into hypotheses -- perhaps we think that patients have a hard time with items that are visually and semantically similar
· i.e. The 3 cats all look similar and in terms of non visual informaiton it is all very similar -- they are carnivorous, they hunt…etc.
· But when we look at pictures of different tools, they have different functions and so it is easier to tell apart
· ELM can also be used to disprove others: a guy named Caramazza came up with evolutionary salient theory based on this case study -- we evolutionarily produced two different systems -- one for man-made and the other for natural things, and thus CSVA is due to one of the systems being knocked out
· However, we see that a guy is really good at some musical instruments but not others (string vs. brass) so we can't say that instruments are separated into manmade objects and living things and so Caramazza is proved wrong
· Disadvantages:
· Rival explanations not controlled (?)
· Often low generalizability
· Individual difference comparisons often not available -- b/c you only use one person!
· Now for surveys.  What are the different things they can assess?  Discuss briefly the different TYPES of surveys.  Also a few characteristics.
· Surveys are usually conducted to assess the frequency of characteristics in a population:
· Attributes: what people are (i.e. their age, number of children)
· Behaviours: what people do (i.e. exercise, leisure activities)
· Beliefs: what people think is true (i.e. right to life, freedom of choice)
· Attitudes: what people say they want / support (yeah…)
· The types of surveys include questionnaires and interviews
· Questionnaires: these are basically written questions
· They can be mailed or handed out
· One thing about them is that when we depend on people voluntarily handing them back to us, we risk a bias based on the people who are willing to hand them back
· Interviews: there are different kinds...
· Face to face interview
· Telephone interview
· Characteristics:
· With surveys you can gather a lot of information, although it is admittedly time consuming
· Also note that case studies and surveys can be used in experimental designs
 

Explanation/Prediction Research Designs

· Introduction
· OK, let's have an overview of the upcoming section.  What are the two kinds of relationships we can look at in a research design.
· Correlational relationship: this is when changes in one variable accompany changes in the other, i.e. Hours spent studying vs. score on final
· Here both variables are measured (and importantly, neither are manipulated)
· MOST IMPORTANTLY: you can never infer causation!  Can only say there is a link
· Causal relationship: this is when we conclude that changes in one variable cause changes in the other
· Here, one variable is manipulated (independent variable) and the other variable is measured (dependent variable)
· Correlational research designs
· Again: how do correlational research designs work?
· Basically, we have to observe values in two (or more) variables...
· Predictor variable: the one used to predict -- note that we don't MANIPULATE this variable, but we can say that one variable predicts another
· Criterion variable: the one being predicted
· …and then determine whether they covary
· We will ultimately get a number between -1 and +1
· The greater the absolute number, the stronger the relationship
· The "sign" of the number will tell us if they are positively or negatively correlated
· What are some problems with correlational research designs?
· Third variable problem: a third variable may have affected BOTH the predictor and criterion variables, and so they are not related at all
· i.e. Ice cream sales and robberies are positively correlated, but the fact is that heat causes both so any conclusions saying they are related are WRONG
· Directionality problem: you can't be sure which variable is affecting the other!  (recall our "educated" guesses on which variables are predicted and which are criterion)
· i.e. if you are 70 and forget things then you will think Alzheimer's…but then you get depressed…and then you forget more…and then it is a vicious cycle
· What are the 3 situations in which a correlational research design would be desirable/useful?
· They are useful when we are just gathering data in the early stages of research and thus the types of things we are doing include:
· Descriptive research (recall this is one of the 2 functions of science)
· Or desigining models
· Also, correlational research is good when we can't manipulate variables and thus are unable to ascertain causal relationships
· i.e. Smoking and cancer (can't force someone to start smoking)
· i.e. TV violence and real life violence (we can't control how much TV they watch)
· When we are looking at naturally-occurring variables (which again we can't control)
· i.e. Someone's level of memory or attention -- it is hard to control this
· Experimental research designs
· [got this from the text]
 

Validity

· Internal validity
· What is internal validity?
· It is the ability of your research design to adequately test your hypothesis -- does it address the heart of the matter, so to speak?
· Discuss some of the threats to internal validity.
· History: multiple observations over time could have different observations subject to different effects at different points of time
· i.e. If we are studying eating, and a wave of gastritis affected eating habits
· Maturation: effect of age, fatigue
· i.e. If we are studying something that is learned, then people can get used to the test and do better just due to familiarity
· Testing effects: ‘giving away the topic’
· i.e. Through the way we test, it could become obvious to the person what we are looking for, and they might falsely give us the answer we want
· Instrumentation: instrument calibration
· Statistical regression: when selection is based on extreme scores
· The idea is that people tend to return to the mean, and we need to realize that when we are making our evaluations
· Biased selection of participants
· i.e. If we are looking at treatments for regaining functional independence in a nursing home -- the residents are probably higher SES and so their health status will differ (?)
· Experimental Mortality
· When you lose participants, then your sample is now biased towards people who had enough health status to remain alive
· External validity
· What is external validity?
· It is the degree to which results can be generalized to conditions other than the one under which the experiment was performed
· What are some threats to external validity?
· Reactive testing: this is when the pre-test changes the way participants respond to the subsequent tests
· Since the population will not have the benefit of a pre-test, the response we see in the lab will NOT translate
· Interaction between participant selection and independent variable: this is when the participants we select are so closely tied to the independent variable that the results can only apply to those whom we tested
· Reactive effects of experimental arrangements: some behavior is seen only because it is an experiment
· i.e. Hypnosis and compliance (?)
· Multiple treamtnet interference: when participants are exposed to multiple treatments throughout the course of a study
· The point is that the combined effect of these treatments over time could together make a difference whereas the CONCLUSION of the study is that one treatment (ostensibly the last one) is the effective one
· Since they aren't exposed to all these other treatments in real life, the results cannot be generalized
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Susan Sykes Lecture

· Describe and explain the TCPS guidelines.
· Firstly, note that TCPS is "Tri Council Policy Statement" because it was created by NSERC, CIHR, and SSHRC together
· It includes the following principles:
· Respect for human dignity -- this includes confidentiality
· Respect for free and informed consent
· The information letter must include all the pertinent information
· It must be understandable
· Respect for vulnerable persons 
· Think about children, institutionalized people (i.e. the elderly)
· Respect for privacy and confidentiality 
· The difference between anonymity and confidentiality (?)
· Respect for justice and inclusiveness 
· Balancing harms and benefits 
· Minimizing harm 
· Maximizing benefits
· Explain what minimal risk is, and how it is relevant to the evaluation of studies.
· When we say that a research activity has "minimal risk", we mean that these are research activities in which the potential risk of harm is no greater than that which participants already experience in their everyday lives
· At UW, the review process for a study will differ based on the level of risk: only a director or manager (not an entire board) needs to evaluate a study if it is considered to be at minimal risk
· Describe the available safeguards for confidentiality.
· Firstly, we have to think about how to safeguard the recorded data itself, in order to ensure that it is kept confidential:
· One thing we can do is keep the data anonymous: use identifiers instead of real names, for example -- and closely guard the records which link identifiers to names
· Also, use a "double lock" system for protecting the actual records: i.e. a locked cabinet in a locked room
· Do not use laptops for the storage of data because it is too easy to lose them
· Put password-protection (i.e. use authentication methods) on databases
· Also, another thing to consider is the fact that if we do focus-groups, other people will know each other's answers and they are thus another source of information leakage
· Thus we have to make them sign a form to guarantee that they will keep each other's answers confidential
· Explain considerations that we should take when recruiting participants.
· Firstly, the recruitment materials:
· They have to undergo ethics review as well -- the wording we put on flyers, what we say during telephone calls, and so on.  This is our first connection with study participants, so we have to behave ethically already
· Also, they should include certain important pieces of information:
· Description of purpose of study
· Identification of who is conducting study
· Description of procedures and time commitment
· Any exclusion criteria
· Standard ethics review and clearance statement
· Secondly, general principles which we should keep in mind include the following:
· We should always take a participant-centered approach: we have to think about what we would want to know about a study if we were in their shoes
· Also, it is important that there is a proper emotional distance between the researchers and the students: for example if they are students, patients, or employees there could be issues
· The recruitment materials must be free of coercive tone, wording, procedures, etc.
· Lastly, the process must consider real and perceived power imbalance -- i.e. persons in dual roles (what?)
· Describe and explain the elements of consent.
· Names, affiliation, and contact #s for Principal Investigator/Faculty Supervisor and Student Investigator 
· Study purpose and sponsor, if any
· Lay description of procedures:examples ofquestions 
· Indicate participants may decline answering question(s)
· Describe all known or anticipated risks and benefits
· Details of time commitment required for participation 
· Voluntary-free not to participate, or to withdraw consent and data, without penalty or consequence
· Details about any follow-up sessions or subsequent related project
· Procedures to ensure confidentiality of data and anonymity of participants –any limitations on confidentiality should be noted
· Financial or other remuneration for participation
· Length of retention, security of data, any disposal
· Opportunity to ask related questions and to receive satisfactory answers
· Confirmation of ethics clearance
 

Regular Lecture

Codes of Conduct

· What are the elements of the Nuremberg Code?  Comment where appropriate.
· Voluntary participation following informed consent
· Research should be useful
· Research should have a sound basis
· No unnecessary physical / psychological harm
· No death / disability
· Risks should be proportionate to the benefits
· Protect participants against harm
· Research should be conducted by highly qualified scientists
· Freedom to withdraw
· Researcher prepared to discontinue if aversive effects
 

 

Recruiting Participants

· What are some ways that we could recruit participants?
· Electronic/mass media:
· Websites
· TV/radio
· Email
· Newspapers
· Personal measures:
· Have a table in an open area
· Speak to students in classes (make announcements)
· Have a financial reward
· Other
· Posters
· Mailings
 

Informed Consent

[this is covered above]

 

Volunteer Participants

· OK, so it is very important to be able to understand the characteristics of the typical study volunteer, because it will help us to explain their results.  What are some common traits of volunteers for studies (and how could these traits affect the results)?
· They have higher levels of education
· Not just because there are many studies done at universities…
· …but also we note that if we go out into the community and try to recruit people, the more educated people will tend to respond
· They come from a higher social class
· This means they are probably healthier and so health-related studies might be skewed
· They have a higher level of intelligence
· They have a higher need for approval (i.e. "Did I do well in your study?")
· This could possibly results in them manipulating the answers to make them look like what they think you want (this is called positive response bias or "Hawthorne" effect)
· They are more social
· Alright, so we have discussed traits that could be said to be globally applicable to volunteers.  Now let's think about what factors of STUDIES are important.  In this case, what factors of a study will affect whether or not a given person participates in it?
· People tend to volunteer in studies that interest them
· Also, if they feel that the research is important they will participate
· Also, they may feel guilty about refusing
· i.e. Often in hospital studies they use the patients' spouses as control groups and so they feel guilty for refusing b/c they think that the study will help their spouses
· Lastly, if they are offered a reward for participating
· Explain what internal validity is, and how participant traits could affect this.
· Internal validity is when we can say for certain that an effect observed in a study was due to the cause which the study was examining
· For example, if we are looking at the effects of training and diet on weight loss, we want to be sure that any weight loss we see is due to the altered training and diet regimens
· Participant traits are relevant here because it is possible that participants could have traits that ALTER the effects caused by the independent variable in the experiment
· Regarding the above example, maybe the people are already looking to lose weight so they have that extra motivation…or the people really enjoy fitness…etc.
· The point is that (some or all of) the changes could be due to personal characteristics and not due to the experimental intervention, which is crappy because we really don't know what was actually due to the intervention
· In other words, the effect could be enlarged (or made smaller) and we don't know how much of this is due to manipulation
· Explain what external validity is, and the impact that participants can have on this.
· External validity examines whether the results seen in the study can also be expected in the real world
· Obviously we want the answer to be "Yes", but there ARE times where for some reason, an intervention is going to work better in a study setting than in a real life setting
· Participants can affect this in different ways:
· Perhaps they wanted to please the experiment so they reported false results -- since there is no "experimenter" in real life these results will not be seen
· Many times we find it hard to get participants.  How might we remedy this situation and for some of the solutions, what is the concern?
· Make it interesting for your participants
· Problems:
· They might not take the study seriously if it becomes fun or a joke to them
· Also you can impact internal validity if the stuff you add in to make it more fun has nothing to do with the study
· Remove threat
· State theoretical and practical importance
· Explain why THEIR participation will help
· Courtesy gifts
· Problem:
· This could affect people's level of satisfaction with their participation in the study -- it is better if they think they have willingly volunteered
· Request should come from person with high status
· i.e. Celebrities advocating for people to help out
· Avoid stressful tasks
· Problem:
· This is basically impossible with certain kinds of experiments which inherently require strenuous activity
· Explain the normative nature of their participation
· i.e. "Everyone does it"!
· Have someone related to population make request
· Appeal to:
· Public commitment if participating is ‘the norm’ (i.e. you are helping out society)
· Private commitment if participating is not ‘the norm’ (i.e. it will be a personally fulfilling experience for YOU to participate)
 

Deception

· Discuss and explain the 4 types of deception.
· Misrepresenting the purpose of the research: we do this because sometimes if you give too much information, people behave differently
· For example, we could withhold information
· i.e. We tell them we want to see how they respond to the interviewer, but actually we want to see how they respond to someone from another ethnic background
· Misleading explanations: again, if people know the real reason for the research, they could behave differently
· For example, not stating our predictions (this is very common)
· i.e. Researchers looked at semantic effects on perception of similarity
· So they had small objects and they wanted people to rate how similar two objects were
· Then they displayed them again and made it so the objects were of differing closeness to each other because they wanted to see if the closeness of the objects made a difference
· So you couldn't tell that they were testing for closeness because then people would change their results
· Usage of pseudo-subjects: this allows us to introduce another person into the group but do so while controlling that variable
· For example, people posing as participants
· i.e. A two-person interview where one of them is actually a researcher
· Use of placebos: you give it to participants so that they believe they are receiving a treatment to separate psychological and physiological effect
· i.e. Receive an inert substance like a sugar pill
· Why could these types of deception be important?
· To avoid people changing their behavior to help you -- because they know what you are looking for
· Also we want to distinguish between physiological and psychological effects
· i.e. an episode of MASH where they gave people sugar pills and said it was for pain -- and it worked
· Also we have to control for interactions (i.e. b/t participants and also b/t participant and experimenter)
· Also we need to compare effect of treatment to changes without treatment
 

Debriefing

· What is debriefing, why is it necessary, and what does it entail?
· Debriefing is a full explanation given to people after an experiment.  It is frequently necessary when the experiment has involved deception, because we need to tell the people the truth
· It includes the following elements:
· Full disclosure of the purpose of the experiment
· Description of the deception
· Discussion of effects of experimental manipulation
· Explanation why the deception was necessary
· Other suggestions from the text…
· Demonstration of the experiment
· Observe a subsequent session
· This is an issue due to confidentiality (thus this suggestion is problematic)
· Become a research assistant
· This might not work…but it's an interesting idea
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Choosing Variables

· OK, let's think about how we might go about choosing variables when we have already looked at some research.  What sort of options could we choose?
· Firstly, we could study variables which are ALREADY KNOWN to be involved in our phenomenon of choice
· i.e. Different health variables on attention and memory -- i.e. exercise and nutrition
· The point is that we could look at what's been done before, and start from there
· Secondly, we could introduce a new variable and measure by holding the KNOWN variables constant
· i.e. So we look at smoking and cancer and hold smoking constant while looking at how POLLUTION affects cancer
· And we might see that even for non-smokers, we even get more cancer in the city vs. the country so maybe pollution is a variable
· Lastly, we could introduce new measures and then compare them with existing measures and existing variables to see if they are valid -- do they give us an accurate picture of the situation (we compare to the original research to find the answer to this)
· i.e. Sustained Attention to Response Task (SART) -- a computer screen numbers come up and see if you can recognize them
· But then we also have the ARCES (attention related cognitive errors): so this is looking at every day attention
· The point is that we take an established measure but then use a new measure and see if the results are comparable (so this is validating the tool)
· Alright, we just looked at how existing research can affect the variables we look at.  Now, how do THEORIES affect the variables we look at?
· In this situation, we have a specific theory in mind when we approach the issue and it predicts what certain variables might be -- and so we can start from here and have an idea of where to g
· From here, we could go in one of two directions
· If this theory has been used in previous research: we use measures that are already developed for measuring the variables
· If the theory has NOT been used: then we have to develop our own measures
· (There was some example here with people's familiarity with different animals or objects that were alike and dissimilar…)
· What else could affect the variables that we pick?
· We have to consider whether we have the means to measure what we want to measure
· i.e. For action control, we would do patient studies i.e. with stroke victims
· They want people who have similar kinds of strokes -- i.e. location of lesion, spread of lesion -- and this is hard
· Thus one new technique we use to look at the location of damage is transcranial magnetic stimulation -- this allows us to temporarily shut down or activate parts of the brain -- which helps us to find the area specific for hand control for example
 

Choosing Measures

· Alright, now we know what variables we want to study.  Now we have to pick the right way to measure them -- what should we consider?
· Reliability and validity
· Reliability
· What is reliability?
· It is the ability of our thing to produce similar results...
· …when we do repeated measurements
· …under identical conditions
· It is related to variability in that increased variability = decreased reliability, and vice versa
· i.e. Like if we have a scale that says 140 and then 145 the next day, it is not very reliable
· What are the two types of measures that we can consider the notion of reliability for?
· Reliability of physical measure: this is the repeated measure of a fixed quantity
· It should yield similar results (with allowance for a little bit of variability)
· Reliability of a population estimate: this is sort of like representativeness where we are worrying about whether a given sample from a population RELIABLY approximates the population it is said to be representing
· The more reliable it is, the more accurate this prediction/estimate is (perhaps the CI is smaller for example)
· What is inter-rater reliability?
· It is the reliability of judgments/ratings by multiple observers
· This is when our measurements are not made by machines, but by different people OBSERVING the subject
· i.e. Scoring stroke patients' behavior on tests of apraxia -- you ask them to perform gestures and you have human judges of the gestures
· How do we judge inter-rater reliability?
· We look at inter-rater reliability by looking at the correlation between scores obtained by each rater
· We want a very high correlation (.80 and up) -- we want to make sure that the rater evaluates roughly the same way
· If it is not very high, then it is an unreliable measure
· What to do with discrepancies between raters?
· Average between the raters (but this won't work well if they are so different)
· Or…we would redesign the measure
· Or they can resolve discrepancy through discussion
· Within a given TEST, what are the types of things we can do to look at how reliable it is?
· Test-retest: administer the same test twice, separated by a long interval of time
· The tests should give us the same results (especially for STABLE characteristics where that time span couldn't have introduced additional variability)
· i.e. knowledge of specific kinds of gestures: there is no reason why knowledge of these gestures should change between today and one year from now
· Parallel form reliability: assessment of same knowledge/skills using two different sets of questions/problems
· i.e. For the midterm they have 2 versions
· Split half reliability: this is like parallel form except you divide a single test into two and see if they correlate with each other
· i.e. Compare the first half of a test to the second half
· Validity
· What is validity?
· It is the extent to which our test/instrument measures what it is supposed to measure
· There are 6 forms of validity -- describe each.
· Face validity: how well an instrument appears to measure what it is supposed to measure
· It is a weak form of validity but it is still important 
· Weak because you don't do rigorous checks to ensure that it is valid, but all you do is just look at it and see what your impressions are
· Important because this affects how participants react to it, and how well other researchers receive it
· Content validity: this is how adequately the content of a test SAMPLES what it is intended to measure
· i.e. Final exam at the end of the semester -- you can't test every concept so you try to get a good sample of it
· i.e. Questionnaire testing perceived body image -- same deal, you cannot test everything
· Construct validity: this is the validity of a test measures a variable that is not directly observable
· Construct validity is essentially whether we are getting at that abstract concept we are trying to test
· i.e. Stuff like IQ -- it is not immediately apparent
· Look in textbook to flesh this out…
· Criterion validity: this reflects how adequately a test score can be used to infer an individual's value
· i.e. How well can this test predict performance elsewhere (often in real life)?
· Usually we use an already established measure to compare your measure to
· SART and ARCE's
· Questionnaire on motivation, then journal on training regimen
· Basically: we have two measures and we correlate them to see if one predicts the other…and there are 2 ways to do this (see next point)
· Concurrent validity: this is a TYPE of criterion validity when both tests are administered at the same time and we check to see if they are the same
· i.e. Work through SART, then write the ARCE's
· Predictive validity: this is another TYPE of criterion validity where we instead have a delay between our prediction score and our criterion score
 

Scales of measurement (re-visited) 

· Discuss nominal measurements.  Description, information yielded, statistical tests, and an example.
· Description: it is when our measurements fall into one of a set of cases/types that are quantitatively different
· There is no way to order values
· All we can do is count the frequency in each category
· Information yielded: it sucks -- we get the least amount of information
· All we get is qualitative information in terms of which category a given person is in, and how many people are in that category in total
· Statistical tests: these also suck because the information is so limited that it is hard to find a significant difference
· Example: dividing people into categories based on whether they lost weight from a diet
· Discuss ordinal measurements.  Description, information yielded, and statistical tests.
· Description: here people are again in categories, but they at least have an order to them 
· However, we don't know what the intervals between the ranks are (or they are uneven)
· Information yielded: again it is not too good, but at least better than nominal measurements
· You only get crude quantity information but at least it's in order
· Statistical tests: again they are less powerful than ideal
· For example, we can't do operations on numbers (i.e. find means)
· Examples:
· i.e. A race when there is #1, #2, #3, etc…
· Or if we ask someone to rank different sports in order of preference
· Discuss interval measurements AND ratio measurements.  Description, information yielded, and statistical tests.
· Description: here things are "ordered" (we have a sense of greater or lesser) and also the spacing between the values is even, so when we look at someone who has "5" for some field and "10" for another, the difference between the two is significant for us
· However, for INTERVAL: the "0" is arbitrary, meaning that a value of 0 does not mean that the person lacks that trait altogether
· But for RATIO: the "0" is NOT arbitrary, and it does mean the absence of the thing
· Information yielded: again from above, we have a lot of yield here because we can tell what the differences between two numbers are
· However, for INTERVAL: we can quantify the difference between two values (it is meaningful to us)
· But for RATIO: we can know how much of the quantity actually exists (because of the zero thing)
· Statistical tests: most powerful tests because the numbers mean something
· Examples:
· Interval: the Celsius scale
· Ratio: body weight
· What are two considerations we should make when we are thinking about measuring variables?
· Sensitivity and range effects
· Discuss sensitivity.  Give an example.
· By this we mean how good your measure is at detecting changes in the dependent variable
· [Example given in class was a bit convoluted -- perhaps see text]
· Discuss range effects.  Give examples.
· Range effects are a phenomenon which occurs when observations have an upper and lower limit
· What happens is that the limits are so ridiculous that everyone is bunched either at the top or bottom
· If everything is at the top, it is a ceiling effect
· It everything is at the bottom, it is a floor effect
· The point is that when everything is bunched so close like this, the variability of scores within groups is REDUCED
· Examples:
· If we gave a very easy test, everyone's scores would be bunched near 100% and it is hard to tell who is actually smart
 

Types of Dependent Variables

· OK let's contextualize.  Now we're talking about dependent variables, which are the things whose values are changed when we modify independent variables.  Name the 3 general categories of dependent variables, and give examples/characteristics of each.
· Behavioural measures: this is when we record the actual behaviour of participants
· Examples:
· Frequency of response: i.e. counting the aggressive behaviors in parents at a hockey rink
· Latency of response: i.e. pilot simulator, recording how fast it takes them to respond
· Accuracy of response
· Physiological measures: measure stuff on the body
· Characteristics:
· These require equipment designed to monitor bodily functions
· They tend to be precise because the equipment is precise
· Examples:
· Heart rate, BP, blood flow, etc.
· Self-report measures: this is when we look at ourselves and make a judgment
· Examples:
· Rating scales (agree vs. disagree)
· Multiple-choice
· Characteristics:
· Reliability problems: participants' memory could be unreliable, for example -- and so from test to test they would give us different answers (remember reliability is all about consistency of information)
· Validity problems: this is about accuracy of information and there are also concerns here -- for example, that participants may not tell the truth
· i.e. the Social desirability bias: people will tend to respond in a way that is socially acceptable
· What is the relationship of participant characteristics to these things?
· Important: ALL OF THESE MEAUSRE CAN BE AFFECTED (accuracy-wise) BY PARTICIPANT CHARACTERISTICS
· i.e. even physiological: someone in the lab wants to please you so they are nervous and their HR goes up
 

Influences on Measurement

· What is something we discussed which participants can respond to in a way that screws up the experiment?  Give some examples.
· OK, we talked about the general field of "demand characteristics"
· These are CUES provided by the researcher or the context of the experiment which lead them to conclude certain things about:
· The purpose of the study…
· ...or the behavior expected from participants in the study
· These impressions can then affect the responses that the subjects give, and so now our data is all screwed up
· Examples:
· Raising your eyebrows when the participant is about to give a response of interest
· The room could be cold so the participants think it is a cold study but it really isn't
· Discuss a particular kind of demand characteristic.
· OK one thing we looked at was a "role attitude cue", which results in the participants thinking that a change in their attitude is needed
· This results in them adopting one of the following attitudes:
· Cooperative attitude
· Strong desire to please the experimenter
· Defensive/apprehensive attitude
· Fear of being evaluated or tricked…
· Negative attitude
· Participants come in with the intention of messing it up
· Often happens when people are obligated to participate
· Discuss and flesh out the 3 major ways in which an experiment can unknowingly bias the results of an experiment.
· Experimenter bias: this is when the behavior of the experimenter influences the result of the experiments
· For example, he could be nervous with the first few participants and not give very good instructions
· Also, he could be giving unconscious clues to participants (i.e. the demand characteristics above)
· Expectancy effects: these occur when the experimenter has a preconceived idea about the capacities of participants, and thus he perceives their behavior in a biased manner
· i.e. Smokers and non-smokers tested for oxygen intake, and the experimenter may note that smokers get tired more easily -- however, this is just his expectations talking
· Treating different groups differently: this occurs when the experimenter actually acts differently with different groups
· i.e. Again with the smokers and non-smokers, perhaps he gives more encouragement to the non-smokers
· Notably, this is why sometimes the experimenter is really bland and boring -- he wants to remain neutral across everyone so that your behavior doesn't impact different people differently
 

[Monday's material still remaining…]
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Influences on Measurement cont'd

· Describe the two ways in which bias can be reduced.
· Single-blind procedure: this is when the experimenter does not know which treatment condition the participants are in, which makes it easier for them to not have "expectancy effects"
· Double-blind procedure: this is when neither the experimenter nor the subject knows the treatment condition which was received -- this helps the experimenter as before and also for the subject, eliminates the "placebo effect"
· Automation: if we set up our experiment to be as automated as possible, we further distance the experimenter from the subjects which further reduces the chances of bias (a good thing)
· Automation also saves time, money, etc.
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Observational Research

· What to observe?
· Describe the example which we will use to investigate this topic, and discuss the different things we can observe with this example.
· The example is we are observing a patient undergoing zootherapy (use of animals to help recover from some injury)
· Alright, there are a bunch of different things we can look at:
· Behavioral categories: this would be "top level", it is the different behaviors we could look at
· We could look at whether he can stroke the pet
· How hard he is able to stroke the pet
· The smoothness of the movement
· Qualitative nature of movement: is it more a pat or a stroke?
· And then for each behavior, we can QUANTIFY it in different ways:
· Frequency: # of times a behavior occurs
· i.e. # times the paretic limb is used
· Duration: how long a behavior lasts
· How long the paretic limb is lifted for
· Intervals: how much time between behaviors
· How long before the paretic limb is lifted again
· We can also look at "behavior sequences", which is the order in which behaviors are performed (this could be significant -- it can tell us about CUES to behavior)
· i.e. Is the patient more likely to start stroking the animal after the animal barks at it, lifts its head, etc.
· Note also that cues can be used to "control" variables, thereby transforming observational research into a controlled experiment
· Sampling
· What is sampling, and what are the different types?
· Sampling is just describing when we would get information, and who we would get it from -- basically, we have our behavioral categories set up, but we need to define HOW AND WHEN we would do our recording
· There are different types:
· Time sampling: observe within a specific period of time -- so we do something for half an hour one day, then wait 5 days and do another half an hour
· i.e. Heart rate -- this is another example b/c we just take the HR for 30 seconds then multiply it to get bpm
· Individual sampling: observe specific individuals -- so it could be that we're going to have a group of patients interacting with animals for 2 hours…so you look at one person for a while, then switch over, etc.
· Patient A, Patient B, etc.
· Event sampling: observe only one behavior -- all I care about is when he strokes the animal (for example)
· Recording: then we can view it as many times as we want later, and also we can get multiple people to look at it for us
· Problems
· What kind of problems affect observational research?
· Observation reliability
· Inter-rater reliability: one researcher could perceive something different than the other, esp. if we are talking about qualitative research
· Bias
· Observer bias (same as experimenter bias): we know what we are looking for so we "see" it more easily
· Interpretation of behavior: maybe the observers INTERPRET the behavior and so they record something that they have made up in their own heads
· Observer's interactions with subjects
· Also people behave differently when they are being watched
· Naturalistic Observation
· Describe the key features of naturalistic observation.
· The idea is that we are observing people in their natural environment -- there is no attempt to control or manipulate variables
· It is hands-off, it is unobtrusive -- no attempt to alter the natural behavior of participants
· Ideally you are not even there so your presence won't have an impact (i.e. you analyze video)
· And if you are there, you do what you can to get used to you
· What are the advantages and disadvantages of naturalistic observation?
· Advantages:
· Insight into how behavior occurs in the real world
· Excellent external validity
· Disadvantages:
· Because there are no manipulations it is impossible to show a cause/effect relationship
· Time consuming and expensive
 

Content Analysis

· Cut and dry: what is the definition of content analysis?
· It is the analysis of a record…
· It could be written, spoken, or visual records -- anything that is NOT happening right now (i.e. it was recorded)
· …for the occurrence of specific events
· Events could be: actions, terms referring to specific topics, etc…
· Give two examples.
· Firstly, one example could be getting subjects to come in and tell you everything they know about a pigeon, hammer, etc.
· We could record what they say or try to write it down, then analyze it later (note how it fulfills the traits of content analysis?)
· Secondly, how about investigating the formal information delivered to teenagers about healthy nutrition -- we look at stuff like the information on bulletin boards in schools -- in a LOT of different schools
· We could look for words like vegetables on different signs… (this is for evaluating pamphlets)
· What are the key characteristics of content analysis?
· Objective: meaning that we need an EXPLICIT set of rules -- clearly define what we are looking for
· Systematic: means that we are going to take in all the records we can get our hands on, even though some of them disagree with our hypothesis (or else we will be guilty of experimenter bias)
· Generality: it must fit within a theoretical, empirical, or applied context 
· i.e. For a previous example, we could use the Food Guide to operationally define nutrition
· When we actually go to PERFORM content analysis, what should we bear in mind?
· Firstly we need to be aware of the characteristics of good "categories", which are basically the things that we are looking/listening for when we are doing content analysis:
· They should reflect the purpose of the research
· They should be exhaustive -- cover every attribute that someone lists (and this is why we have the encyclopedic category from before -- anything that doesn't fit in the other categories will go there)
· They should be mutually exclusive
· They should be clearly defined
· Secondly we need to define the "recording unit", which is the element of the material you are going to record
· i.e. Are we going to be looking for a WORD?  Or a sentence?  Or a phrase?
· Lastly we should be aware of the context unit: the context within a unit is used, because maybe our category is words suggesting malice and so we mark down every time someone says "I will kill you" -- but maybe the context within which it is said makes a difference, so we will want to be aware of that
· What are some limitations of/problems with content analysis?
· Since it is purely descriptive, it cannot establish CAUSAL relationships amongst variables
· Choice of sources: who we choose to look at can make a difference -- i.e. if we are looking at health and nutrition in high schools, the high school that we choose to study in could make a difference -- maybe the quality of the teachers are different
· Or like pamphlets…maybe the school where you choose to look makes a difference
· Also durability of the findings: things can change over time -- i.e. the new Canadian Food Guide
· Also it is time consuming: takes a lot of time to sit down, watch those records, and analyze all those written documents -- which has to be done by more than one observer (inter-rater reliability)
 

Meta-Analysis

· What is meta analysis?  Describe the steps in this process.
· It is a set of statistical procedures that allow you to combine or compare results from different studies
· The idea is that people are reviewing lots of different studies looking at a specific topic or variable in order to compare and contrast them
· Step 1: Identify relevant variables
· Need to be looking at specific variables -- we have to define them tightly and cleanly
· Step 2: Locate relevant literature
· However one problem here is that studies with non-significant results often don't get published -- and this means that you will never get your hands on studies that do NOT have significant results -- so there is a BIAS
· So maybe we could contact researchers whom we know are researching a topic
· There is some overlap b/t Step 1 and 2 -- just because as we locate literature we see more variables that might be important
· Step 3: Do the meta-analysis
· The statistical information is used as our "source": conglomerate all the data and look at p value, effect size, and so on
· Study Tip: IN THE BOOK THERE IS MORE NON-EXPERIMENTAL RESEARCH TECHNIQUES -- SO BE SURE TO LOOK AT THEM
· Focus on the ones involving observational research, content analysis, or meta analysis
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Questionnaire Design

· Introduction
· What sort of things can we ask people about?
· Attributes: what people are
· Age, gender, major
· Behaviors: what people do
· Exercise, leisure activities (note that we might want to phrase things differently b/c people don't classify exercise as leisure, etc…so we want to cover all bases)
· Beliefs: what people think is true
· i.e. what are the benefits of diets and different kinds of exercises, freedom-of-choice
· Attitudes: what people SAY they want, what people SAY they support
· Characteristics of Good Questions
· What are some characteristics that good questions POSSESS?
· They are SIMPLE: this means jargon-free
· i.e. Instead of "last term did you register for campus rec programs?", we say "last term did you register for physical activities programs organized by the U of W's p a c?"
· Or also "cardiovascular exercise" -- this is jargon; someone not in ahs might not know what it means
· They are UNDERSTANDABLE: they have to be clear and specific
· Instead of "last term on average with what frequency did you exercise?" (b/c freq is undefined), we say "on average last term how many times per week did you exercise?"
· They are FREE FROM BIAS, meaning that:
· Avoid emotionally charged words:
· Instead of "how old are you?", ask for their birth date
· Instead of "do you practice aggressive sports" you say "do you practice combat sports?"
· Mention all alternatives
· i.e. when we ask them a question allow them to 'disagree', 'agree', 'slightly disagree', etc.
· Also avoid threats to self-esteem
· I.e. "do you prefer low-impact activities like yoga over more demanding activities like jogging?" (it could be said that we are making a judgment about people who do yoga)
· So they key is to ask about different kinds of sports independently
· They are BRIEF -- or else people will get bored
· What do good questions AVOID doing?
· Double-barreled question: DON'T ASK FOR MORE THAN ONE THING AT A TIME
· "have you begun a new exercise program or tried a new sports this term?"
· There are 2 questions so just break it down
· Double negatives
· Instead of, "Are you opposed to the discontinuation of regular training schedules?" we would say "do you agree with the maintenance of regular training schedules?"
· Why do we care about wording so much?  Give some examples which demonstrate its importance.  How can we test whether wording is an issue?
· We care about wording because it can HIGHLY IMPACT RESPONSES
· For example, consider:
· "Do you think the university should make exercise programs more accessible?"
· "SHOULD" -- we are making this a moral question -- putting the onus on the university to make more programs available for students
· Most students will say Yes to that
· However 'do you think the unviersity COULD make e. programs more accesisslbe?"
· So we are talking about a POSSIBILITY -- now we don't know as well so Yes rate goes down
· However "do you think the uni MIGHT make e programs more accessible?"
· This is probability
· The point is that we should be AWARE of what we ACTUALLY want to know, and determine whether our wording captures that spirit
· To check for wording effects, we could use the split-ballot technique: do the same questionnaire but just change one word -- thus the difference b/t one questionnaire and another is how the questions are phrased
· Types of Questions
· What are the 3 main types of questions we could put on surveys?
· Open-ended questions, closed-ended questions, and rating scales
· Define "open-ended questions".  List the advantages and disadvantages.
· It is when we don't give them specific answer choices -- we just let them fill in whatever they want
· i.e. what activities or sports do you practice?
· Advantages:
· Does not restrict responses -- this is good b/c if someone's fav sports is not an option they might try and pick the most similar one but this is NOT totally accurate
· Allows more complete, diverse, and accurate responses
· Good for exploratory surveys -- so when we are just starting to look into a specific domain or topic, open ended questions are good b/c they give a good feel of what is out there
· Disadvantages
· Hard to quantify responses -- unsuited for statistical analysis
· Time consuming
· Participants may omit/forget some answers
· Communication issues
· Poor language (low education respondents)
· Interpretation of responses
· i.e. "jogging very often" -- they use the word "often" but you don't know what that means for every person
· Define "close ended questions".  List the advantages and disadvantages.
· Here there is a limited # of specific response alternatives
· i.e. how many times per week do you do a physical activity? 1-2, 3-4, 5-6, 7 +
· Advantages :
· It is easier to quantify and analyze: the choices are there; you just have to count how many people choose each response
· Thus here you can reveal the intensity of responses
· Disadvantages
· Choices may not allow exact expression -- i.e. if we are off the chart and way more than 7, their real response will not be accurately depicted
· Participants cannot qualify or elaborate on their answers -- i.e. what if some weeks they are 2 hrs of exercise and others are 10 -- they CAN'T TELL YOU THAT
· Solution: Can add an "other:_______" category
· Define "rating scales".  List the advantages and disadvantages.
· It is like a "Likert" scale -- where we have numbers 1 to 7 (for example) and we go from "disagree strongly" to "agree strongly", or something like that
· Advantages:
· The same stuff as closed-ended questions might have:
· Quick to use (pre-existing categories)
· Quantifiable (can use in stats)
· And so on...
· Disadvantages:
· Interpretation problems: 2 people could interpret a choice (i.e. "somewhat agree") differently
· Choices may not allow exact expression -- even if we rate something like "1" it doesn't capture how much we hate exercise, if we REALLY HATE IT
 

Administration

· Written Surveys
· OK, what kinds of written surveys there?
· Mail out surveys
· Hand out surveys
· Internet surveys
· What are some advantages and disadvantages of written surveys?
· Advantages:
· It is economical (can produce and distribute en masse)
· Self-paced response (no rush for the person to complete it)
· Anonymity relatively assured
· Minimal reactivity to interviewer (because the interviewer is not there)
· Disadvantages
· Low response rates
· Time delay (we must allow months for people to respond)
· Selection bias (remember more social people will respond to the surveys, etc.)
· Interview Surveys
· Define "face to face interview".  What are the advantages and disadvantages?
· Ummm…it is a face to face interview with heavy subject-interviewer interaction: a rapport with the interviewer is established
· Advantages:
· More detailed responses possible b/c we can ask for clarification and elaboration
· We can observe HOW people respond -- their body language, etc.
· People aren't rushed: they expect to it to take some time (unlike on the phone)
· Great response rate because people are more willing to talk than to fill out a survey (?)
· Thus a more representative sample -- more people will be willing to come and talk to you
· Furthermore for those who do decline we can find out their reason for refusal
· Disadvantages:
· Experimenter bias
· It could be intimidating for the subjects
· Expensive -- interviewing itself takes time and also you have to train interviewers
· Reactivity to interviewer of course
· Now how about A's and D's of the telephone survey?
· Advantages:
· Intermediate cost -- not as expensive, no need to travel
· Instant follow up questions also (same as above)
· Fewer interviewer demands -- i.e. phone callers don't have to dress up -- however we DO need to ensure that they have good voice qualities
· Easy access to large sample
· Disadvantages:
· Difficult to verify identity of who you are talking to
· Oral questions must be short -- when you can't see them it is hard to clarify their question
· Cannot check attention of respondent
 

Reliability and Validity

· For the millionth freaking time: what is reliability?
· It is WHETHER A QUESTIONNAIRE PRODUCES SIMILAR RESPONSES WHEN GIVEN MULTIPLE ADMINISTRATION
· Describe the two ways we can check reliability, and the problems with each.
· We can do it using repeated administrations: this is called test-retest reliability where we administer the same test twice, with some time in between
· Probably should wait a few weeks before asking again (you hope that nothing has changed)
· Problem: some concepts will change over time -- the "all else being equal" assumption is not always true
· i.e. giving it in February vs. August -- remember that August is exam time…or if they are on holidays it is hot and you don't want to do stuff
· We can also do it within a single administration: this would be the split-half reliability -- administer once but compare one set of questions to another
· Problem: a similar set of items will reduce reliability (see text for clarification)
· Again what is validity?
· It is asking whether your questionnaire measures what it intends to measure
· Describe the different types of validity.
· Content validity: do the questions cover the range of behaviours considered to be part of what you are assessing?
· i.e. What would physical activity habits include?  We might ask about stuff like whether they go jogging…what their health is [will impact their ability to exercise]…ask about reasons for exercises…etc…social class (we know that affects frequency)
· Construct validity: do the questionnaire results agree with predictions based on a specific theory?
· E.g., personality traits and expected behaviour
· Attitudes towards exercise (belonging to a gym)
· Behaviour (actually going!)
· Criterion validity: do the results correlate with those of another, established measure?
· Extended example: Given a survey about physical activity habits…What could affect the validity of your survey?
· Unclear questions
· Social desirability factors
· The presence of others during testing
 

Sampling

· What is a representative sample?
· It is a sample which closely matches the characteristics of the population of interest
· i.e. So if we are dealing with students -- we want to vary the years of study, programs of study, etc. within our sample because the population they represent VARIES in these same attributes
· If we mess this up then we will have a non-representative and therefore BIASED sample
· This bias can affect our results and also prevent us from extrapolating the results to general population
· What is random sampling?  How do we do it?
· Random sampling occurs when every member of the population has an equal chance to be part of the sample
· i.e. Like if they advertise a study by making an announcement in class, it is non-random sampling b/c not everyone show up for class
· Also, "sampling w/o replacement" is important -- make sure that once an individual participates, he/she cannot participate again
· What are the different techniques we can use to get random samples?
· Simple random sampling
· Stratified sampling
· Proportionate sampling
· Systematic sampling
· Cluster sampling
· Explain what simple random sampling is.  Give an example. What are the problems which can arise?
· This is when we randomly select a certain number of individuals from the population
· Example: when selecting from UW undergraduate students, contact students whose ID numbers correspond to random numbers
· Of course we would discard unused numbers (remember, no repeats allowed)
· Problems: this does not guarantee a representative sample!
· We are not purposely identifying characteristics and ensuring that they are evenly distributed -- instead we just depend on the randomness of the #'s to take care of things for us, and hope that it works out well
· Explain what stratified sampling is.  What are the problems?
· This GUARANTEES a representative sample because we purposely divide the population into strata -- split people up into groups BEFORE doing the random # thing
· Now the groups are organized based on our important values, so we KNOW that we will get some from each group
· i.e. Get students from each faculty
· Then we select a random sample of equal size from each strata
· i.e. Continue contacting students until you have 50 from each faculty
· Problem: each strata does not have the same # of students…i.e. some faculties have more students than others so if we sample them we should take more students
· Thus: SOME STRATA MAY BE OVER OR UNDER-REPRESENTED
· Explain what Proportionate sampling is.  How is it better than a certain other technique?
· It is a Variant of stratified sampling: instead of picking equal numbers from each strata, we will use numbers that represent the proportion in the population
· Explain what systematic sampling is.
· This is when we sample every kth element after picking a random place to start from 
· i.e. Pick every 10th person from a list
· If we don't do this and pick intervals arbitrarily, it will take much longer!  If we have to pick randomly for each one
· Explain what Cluster sampling is.
· This is something we use when population is too large, and so random sampling or even systematic sampling is out of the question
· So what we do is identify naturally occurring groups of participants (maybe pick an entire department from a company), and then from these different "clusters" we will pick a cluster and then survey all participants within the cluster
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Correlational vs. Experimental Research

· Give some general traits of correlationals and correlational research.
· Correlations portray the relationship between two variables measured for each subject
· It is a "Descriptive" measure: a snapshot of an existing pattern
· Eventually you can recognize some variables as POTENTIAL causes of one another, but we can only imply association with certainty -- in other words, we can predict things from it but we can't say WHY that prediction works
· But still as long as we are just observing situations, we can't imply causation
· What is the main concept to focus on with correlational research?
· The main concept we want to keep in mind in a correlation is variance -- the changes of values in a variable 
· When two variables are highly correlated, the variance in one variable (say Y) will be able to be predicted by another variable (X)
· Variance is also an important characteristic in differentiating between correlational and experimental designs
· In fact, that is what we will do next.  Compare and contrast experimental and correlational designs with respect to variance.
· With experimental designs, we divide variance in the different sources of variance:
· Systematic variance: due to the "treatment" -- and of course we want to maximize this!
· But other than systematic variance we also have extraneous variance: due to extraneous variables -- so we want to CONTROL THESE THINGS
· Lastly we have this error variance which we want to MINIMIZE, and there are different reasons:
· Maybe it's measurement error -- instrument is bad or raters disagree
· Or individual differences -- a surgeon didn't get much sleep last night so he takes it 
· With correlational designs, we are focusing on individual variance -- we don't care about the different types as with experimental designs
· In other words, we are INTERESTED in individual variance -- we want to see whether X and Y vary TOGETHER -- we don't care WHY they vary, but we want to see if they vary TOGETHER (covary)
· Basically: do changes in X accompany changes in Y?
· Basically: does knowledge of X explain Y?
· This explanation will come from our correlation -- i.e. if our correlation is .60 then our explained variance is r^2, so .36: 36% of the variance in surgical skill is explained by the score on a surgery internship
· When would we use correlational as opposed to experimental designs?
· For example when the independent variable cannot be manipulated…
· i.e. Gender, age, major, etc.
· Like scores on an internship -- we can't ASSIGN people to certain scores on their medical internship -- they have already been established -- thus we are stuck working with a correlation
· ALSO: perhaps ethics will preclude the manipulation of independent variables
· i.e. location/extent of brain lesion
· Time since lesion/accident, etc.
· Also in COMPLEX relationships -- like if several variables are related to a criterion variable…
· Chances are that the internship score is one variable out of many that will affect how a surgery is performed so we will want to use correlation…
 

Correlational Designs

· What are the 2 kinds of correlational designs we will look at?
· Simple correlational designs
· Complex correlational designs
· Describe the relevant aspects of Simple Correlational Designs.
· It is just the correlation b/t 2 variables: we have already reviewed the concept of correlation
· Also, the sign of correlation tells direction of relationship
· Magnitude of correlation tells strength of association
· A high correlation:
· Shows that 2 variables have much in common
· One variable predicts the other well, good times
· Low correlation
· This shows that 2 variable have little in common (also important!) -- this is important information for us to know -- it tells us that we need to look at something else next
· Basically it tells us that the 2 variables are unique and independent
· Describe the relevant aspects of Complex Correlational Designs.
· This is when more than 2 variables measured for each subject
· Example...R: the relationship between Z (surgery skills) and the predictor variables X (score on surgery internship) and Y (age)
· Basically, it is when we think that other factors may be affecting the ability of our surgeons
· So we will pick some variables which we think are relevant, and these are predictor variables
· We want them to correlate very highly with the criterion variable
· Also we want them to correlate LOW with the other PREDICTOR variables (or else they will be REDUNDANT)
· So if we were to draw Venn diagrams to represent the circles between the variables, we would want to see no overlap b/t x and y but a HIGH overlap b/t x and z, and y and z
· This means that X and Y are not related to each other, but they are each highly related to the criterion variable
· Explain the concept of Multiple (vs. Linear) Regression, and how it relates to what we were just talking about.
· With linear regression, we have the simple equation y = a + bx
· This is used to get criterion variable, given an input of a predictor (X) variable
· However, with multiple regression, more than one variable can be used and the equation is like: Y = a + bX1 + bX2 + bX3 …
· The "b's" are coefficients which allow us to assign different "weights" to each variable
· We can add more predictor variables to increase R² -- or in other words, when we consider more predictor variables, the amount of variance in Y which we can account for increases
· How do you choose which order to put the variables in?
· Simultaneous introduction of predictors
· We would do this if there is no model/theory that predicts an order
· But a better way to do it is "stepwise": we add in each factor by their WEIGHT/STRENGTH
· So we calculate a correlation b/t each X and Y then we can see which one has the highest correlation…and we put it in first, second, third, etc. based on who is the highest
· And we stop when there is no significant increase in R2
· And the last way would be to do it hierarchically
· Which is when we use a model/theory to predict stuff
 

Factor Analysis

· What is factor analysis?
· It is a correlational design using multiple pairs of variables measured on the same group of participants
· In other words, we want to group related variables into clusters (factors) that explain the variance in the data
· The idea with the clusters is that all variables in a cluster are closely related to each other and thus could be expected to vary together (Tests within a factor have high correlations), but the different clusters are distinct from each other (Tests from different factors have low correlations)
· What are the steps involved in factor analysis?  Comment on each as necessary.
· Administer a large battery of tests to a large sample of participants…
· Choose tests based on theory of course -- we think that certain variable are predictive so of course we will get those values using tests
· Calculate correlations between ALL TESTS
· Form a correlation matrix, which is a table that has all the predictor variables as rows and also as columns, and then in the heart of the table we see that correlations between the variables
· Then we do a factor extraction
· So we identify factors, which (again) are groups of variables that are related to each other
· Notice that we want HIGH correlations here, i.e. .80 or .90
· For each factor, we can figure out the amount of variance in the Y variable that is accounted for by the factor as a whole
· We keep going until there are no more factors that account for a significant amount of variance
· Determine the factor loading
· This is when we look at the correlation between each variable, and the factor which we think it belongs to
· Then just give them names…i.e. label the factors
· Then we replicate, refine, and extend them…this includes:
· Criterion score
· Supervisor rates current employees
· Validation
· Refinement and extension
· In the end:
· Multiple regression equation
· Criterion score = C + .544 FT + .65 RP + .45 3DM
· What are some a's and d's for factor analysis?
· Disadvantage:
· It is expensive
· It is time consuming
· Advantages:
· It is needed to explain many complex phenomena that a single variable would not be able to encompass
· It is needed to make predictions
 

Causation Problems

· What are 2 big reasons why we cannot infer any causational relationships from a purely correlational study?  Describe generally.
· Third variable problem: maybe B goes up when A goes up, but is that because A causes B directly?  What if A affects C, which affects B?
· Directionality problem: B and A go up together, but we don't know if B causes A or A causes B
· What are some things we can do to address the 3rd variable problem?
· Partial correlation
· Time design series
· Ex post facto analysis
· Explain how the partial correlation technique would work.
· This is where we would find our correlation between A and B, but then also find the correlation between A and C and B and C (where C is our third variable)
· This would allow us to find out how much of the correlation between A and B involves C
· It is analogous to viewing the relationship between variables 1-2 with participants who have all the same score on the third variable
· On a statistical level:
· Calculate r12 (correlation between 1 and 2) and 12,3 (correlation between 1 and 2, with any correlation accounted for by 3 removed)
· If r12,3 stays high: 3rd variable is NOT an issue
· If r12,3 is reduced: 3rd variable is an important variable
· Explain how the time design series would work.
· This is when we take many observations of some variable before and after an event of interest (remember none of this is controlled, so we can't determine when the event happens)
· We MAY see that the observations change dramatically at the time of the event of interest, which would SUGGEST that the event made a difference, but we still don't know
· It could be a third variable -- or other things going on at the same time as the event
· So what we do is we look at another situation with the same conditions EXCEPT for that event -- we do the same thing with the repeated observations
· So it is almost like a control/experimental group
· Explain how the ex post facto analysis would work.
· This is when we match participants who have / have not received some natural event (remember we are still doing correlation!) on the basis of a third variable which may have been relevant for the study
· Example: Exercisers / non-exercisers are matched for % body fat when we are trying to see whether exercise causes fitness
· However, this is not perfect -- we have not CONTROLLED for the variable (say, body fat)…because:
· The matching variable is related to both fitness and exercise (both predictor/criterion)
· Perhaps lean people (low body fat) not only are fit, but also exercise a lot
· The matching variable may not be the important 3rd variable in question
· The matching may not be adequate -- i.e. controlling for body fat still leaves out some important things that will affect the relationship
· i.e. One lean participant may have a bad attitude and thus not exercise
· Or one adipose participant may be driven to exercise
· What are some things we can do to address the directionality problem?
· Time-lagged correlation
· Cross-lagged panel design
· Explain how the Time-lagged correlation would work.
· When an association is measured at Time 1 and Time 2: changes in the individuals observed may suggest a direction (cause)
· The idea is that if, from Time 1 to Time 2, variable X changes but variable Y doesn't, then it is unlikely that X causes Y…right?
· So when we put these things into a table, we will look at "vertical shifts" and "horizontal shifts" -- these just represent changes in either Variable X or Y (the V and H are based on whichever variable is in the rows or the columns)
· Explain how the Cross-lagged panel design would work.
· This is when we use Time-lag to support cause-precedes-effect logic
· The idea is that we measure X and Y at a certain time, then wait a bit, then measure X and Y again
· Thus we have 4 different data values, and we can do a detailed correlation (i.e. between each pair) to probe direction
· If X at Time 1 and Y at Time 2 (a diagonal relationship) have a high correlation, then X causes Y is somewhat safe to say, right?
· By the same token, if Y at Time 1 and X and Time 2 are LOW correlation, then Y causes X is not true and so our argument is reinforced
· What are some problems with Cross-lagged panel designs?
· Improved reliability may inflate apparent effect
· Time periods may miss “maximum effect”
· Looking at gr 12 not as effective at determining if TV violence is correlated with violence as looking at gr 9
· Correlation may mask individuals who show an opposite effect
· An indirect path may better explain the relationship
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Types of Causal Relationships

· Explain the difference between "necessary" and "sufficient" with respect to causal relationships between variables.
· Necessary means, does it need to be there?  Is there NO WAY that the thing will happen unless this guy is there?
· Also sufficiency: is it ENOUGH to do this?  If this guy is there, will the phenomenon CERTAINLY happen?
· Describe and discuss the 4 different combinations of these two variables.
· N and S: so here we have a clear and strong relationship
· But this is rare b/c usually multiple things are required to get something to work
· However an example of this is Huntington's Disease: all we need is one genetic mutation, and we are screwed
· N but not S
· These are usually the kinds of causes that we will look at in research…because changes have multiple causes
· Example: practice improves performance due to learning…however practice alone can't fail to improve performance --- for example maybe we are repeatedly practicing an ERROR
· So we would need error feedback as well -- this is another factor
· S but not N: happens when there is a multiplicity of causes -- so S but not N means that sure this thing can make a change, but…there are other variables which can achieve the same thing
· This stuff is hard to discover because causal processes seem to be diverse
· i.e. Cancer: there are several causal agents
· i.e. UV radiation, carcinogenic agents in food, etc.
· Contributory: not N and not S
· So maybe we're talking about something like, "X facilitates the occurrence of Y"
· i.e. Fatigue and car accidents
· Fatigue alone may be insufficient, but fatigue alone is not necessary
· Also the thing may work with other causes…
· i.e. Fatigue + error -> accident
· Given all this, explain LOGICALLY how we can reasonably infer causality.
· We can infer causality when with everything else being equal, Y occurs when X occurs
· Everything else equal means CONTROLLED OBSERVATIONS -- don't you remember this principle from earlier?
· In the same way, Or Y does not occur when X does not occur
· What this means is that a control group, which doesn't get X will NOT get why
 

Design Details

· What are the 4 types of variables we will discuss?
· Independent, dependent, moderator, and controlled (extraneous)
· Discuss what IV's are in general, and give different examples of them.
· This is what we set, manipulate, or select by the experimenter
· i.e. If we are testing analgesics, the TYPE of analgesic is our IV
· Our goal is to determine its causal relationship to the observed phenomenon
· Now there are different types…
· It could be a quantitative variable (i.e. the different levels of IV are just different quantities of something)
· Here we have to be sure that a sufficient range of levels is included
· Also be sure a sufficient NUMBER of levels is included
· i.e. The amount of training: 0, 2, 10 km per day of running for example
· Or it could be qualitative
· i.e. Walking a certain distance per day vs. swimming the same distance
· With IV's, we need a "control" level of the variable -- i.e. something we will give to the control group for the sake of baseline comparison
· Qualitative: walking
· Quantitative: 0 km
· Also there are classificatory variables
· So these aren't really manipulated -- something like gender
· These are usually used in pseudo-experimental designs: you can't infer causality because you really haven't manipulated the variables
· Discuss dependent variables.
· So this is the factor that is observed or measured because it will serve to determine the effect of the independent variable
· Of course ethics will affect what kinds of dep vars we can observe, how we can observe them
· i.e. For measuring the effects of alcohol on reaction time, we test a computer task in an experiment -- NOT put them in a real car on the road
· Discuss moderator variables.
· This is an independent variable of secondary importance -- again it is selected and manipulated by the experimenter
· Usually this is done to look at whether it AFFECTS the relationship between the IV and DV (so it is dependent)
· So maybe we could have some participants drink coffee to see if it moderates the effect of alcohol…!
· Discuss controlled variables.
· These are extraneous factors also managed by the experimenter
· They are NOT of direct interest but they COULD cancel out or neutralize any effect on the DV if not controlled for -- so we have to be aware of them and control them so that this does not happen
· So again, they can influence the effect of the treatment: they could mimic, mask, or distort the effect
· How do you manage controlled variables?
· One thing could be to hold them CONSTANT: ask participants to avoid eating after lunch (test in the evening)
· Or we could use random assignment to ensure equivalence of your groups -- i.e. split people randomly as they come in so that most probably there is the same # of people in one group with abnormally high tolerance than the other group
· i.e. some people have a higher tolerance to alcohol…or more experience
· Set them at fixed levels or measure them…
· Ask people to report how often they drink…
· What are the 2 major types of experimental design with respect to how we manage these variables?
· Within subject design: same participants get all levels of one variable
· This is good -- b/c it pretty much eliminates individual differences (think about it)
· These are also known as repeated measures
· Or the other thing we could do is a between subject design
· This is when participants will be exposed to different levels of one variable instead of all levels of one variable
· Extended example (will not format)
· In a study of fitness, the effects of 3 endurance programmes on aerobic capacity were observed.  Testing was done in a laboratory at constant conditions of temperature and humidity.  Tests were scheduled before training began, and at monthly intervals over a one-year period.  Subjects were middle-aged, sedentary, urban professional males
· So let's think about:
· IV?
· DV?
· MV? (moderator)
· CV? (controlled)
· UV? (uncontrolled)
· Within subject vars?
· Between subject vars?
· What are the IV's?
· The endurance programs…
· Testing times
· What is the DV?
· Aerobic capacity
· What is the moderator?
· Testing times -- we tested at different times and maybe the time affected the outcome, but it's not what we were looking to see
· Controlled?  
· Subject characteristics
· Temperature and humidity
· Why is important to control stuff like this?
· To limit the variability due to things other than the IV
· We have to think about stuff like this could affect aerobic capacity
· Sex is a controlled variable
· Or even think about living in the city vs. the country -- it can have an impact on aerobic capacity
· How about uncontrolled variables?
· RACE!
· Diet
· Within subject variable?
· Time of testing! -- you have 12 different data points for each person -- one for EACH TIME of testing
· Why is it hard to make the type of training a within-subject variable?
· Well the thing is that we are looking at different programs…and they might affect aerobic capacity differently…so it is hard to tell which one exerts which effect…so it would be hard to do a complete within subejcts diesgn (i.e. each subject gets all levels of the variable) because it would be hard to figure out what affected what
 

Validity

· Internal validity
· What is the central question here?  What does it imply?
· The central question is, Does your design adequately test your hypothesis?
· It implies that we can ONLY infer a cause if observed changes are due to the independent variable
· This means that You must eliminate / rule out alternative explanations
· What are some threats to internal validity with within-subjects designs?
· Maturation: i.e. if people are aging signfiicantly between each testing with a longitudinaal study
· Basically, aging will cause a change not due to our manipulation…
· History: this is diferent from maturation/aging/fatigue
· Here we are talking about environmental events…and these events are obviously NOT our independent variable but they can occur at the same time…
· One example : we are talking about different diets….but there is a wave of gastroenteritis that comes and causes people to get sick and this affects our data
· Testing: i.e. "carry over effects"
· Repeated testing can leadt o change in performance
· Learning, ahbituation, sensitiziation, contrast, adaptation
· i.e. Using the same test/questionnaire more than once
· Instrumentation: due to changes in the measurement instrument
· Unstable calibration, human observers, etc.
· i.e. if we are measuring alcohol level and our breathylzers aren't well calibrated…
· Regression
· i.e. if you start out with extreme scores it is likely that we will end up just regressing towards the mean
· What are some threats to internal validity with between-subjects designs?
· i.e. instrumentation can still bep roblematic (it is a problem no matter what)
· Differential attrition or mortality -- i.e. people could drop out of the experiment…it can change the group mean
· Loss of subjects from one group may alter the mean and it will Not due to treatment effect
· Participants who drop out or die…also make the groups differently balanced and with different characteristics
· Example:
· i.e. studying the effect of trainer style on ability to stay with ane xperiment
· The problem is that a lot ofp eople will drop out of the study and ditch the meaner traininer
· Seelction bias -- this is differences between groups BEFORE the treatment
· Systematic differences that exist between groups before the administration of the IV
· i.e. if we are doing some test and we do one condition in the fall and another in the winter (for some program)
· So when we are comparing 2 groups, we have to think about the possibility that there were differneces b/t the 2 groups to begin with
· However this can be eliminated by random assignment
· Control group ehavior
· Sometimes the people in the control group could pose a problem
· i.e. a compensatory rivalry: they see the expermental grou pas rivals so they are motivated to be more active (or wahtever0
· Control group feels challenged to work at the level of the treated group
· But also the opposite effect: "resentful demoralization"
· Control group gives up and shows resentment b/c they are not receiving the experimental treatment
· External validity
· What is external validity?
· This is the degree to which we can generaizlie results outside the lab
· What are some problems here?
· reactive testing: multiple measures can change the way that people respond to a test…
· For example, if we do the same test many times, we will get used to it and perform better because of that
· Or even going from a pre-test to a post-test...
· i.e. we have given out a questionnaire to look at people's initial perception of health care professionals but becuas eof that questionnaire it changes what we are doing
· i.e. how do people react to male and female professionals?  When you ask them about this then they will be more sensitive to it in their lives…
· interaction between participant selection and X (our treatment): maybe some weird trait of the subject and the experiment makes the treatment especially effective or especially not effective -- and it's because of that weird interaction effect, not because of the treatment itself
· This magnifies for us the difficulty in obtaining subjects -- especially "random" ones…this becomes an increasingly difficult task when:
· As recruitment difficulty increases
· As required subject cooperation increases
· As subject homogeneity narrows -- good internal validity but poor external validity (figure out how)
· i.e. OK.  If we are using middle age sedentary males…we have good internal validty BUT we can't generalize
· So how do we get around this?
· Maybe try with more than one homogenous group...
· The treatment is applied to a sample that is less representative
· Therefore more difficult to gernalize
· reactive effects of experimental arragnements: People act differently when they know they are in an experiment
· PEOPLE DON'T ACT THE SAME WAY THEY DO IN REAL LIFE SO WE SHOULD KEEP THAT IN MIND
· Lastly there is multiple treatment interferenec -- this is related to our discussion before when we were explaining why we can't just apply all treatments to every person
· "a single treatment may have a different effect than when embedded within other treatmnets"
· Ecological validity
· What the deal?
· Ecological validity reflects how well our findings apply to the real world
· i.e. we can have a task that has very high internal validity and testing our hypothesis…but maybe it doesn't represent how things ar edone out there…
· i.e. studies that involve the knowledge of objects and actions associated with these objects…so we have this paradigm and people learn to associate an action with an object….then once they are able to use each object appropriately, THEN they are told what the nae of the object is
· However this is not how they learn actions in the real world -- in the real world they find out the name of the object RIGHT AWAY an dperhaps this ha sa difference
· Basically: "Do your task/findings adequately mimic those encountered in real life?"
· The idea is that we want to simulate the real world in our expermient or else our results could be in danger of not well representing how things are in the wreal world
 

Types of Experimental Designs

· Introduction
· Give the key for the nomenclature we will use.
· R: random assignment of subjects to groups
· M: matching
· X: exposure to experimental treatment (IV)
· O: observation / measurement of DV
· ( ): optional
· O1: subscript shows order (e.g., O1 X O2)
· Sequence shown in left à right order
· Give an example to illustrate the meaning of these symbols.
· If we were doing a study where we look at reaction time using a computer to measure changes in RT after people drink alcohol
· So we have 2 groups
· (M) R O1 X O2
· (M) R O3    O4
· So first we do (M) which is matching people based on (for example) their past exposure to alcohol
· And then we do an observation at some point
· And then apply "X" (or not)
· And then observe again
· What are the 3 traits that we are ideally looking for with an experimental design?
· So firstly, our IV's are manipulated directly by the experimenter 
· Notably, this means that even something like using gender makes it a non-true experimental design b/c we are not manipulating them
· Also there has to be random assignment -- means that they have an equal chance of landing in either group
· Control groups are used… -- i.e. we have a condition that doesn't receive any treatment -- so if this group shows no difference, we know that other variables are in play
· i.e. if people know you're doing a study on appetite suppressants…and they know what treatment they are receiving…then they might think that they feel less hungry
· So we want to have a control group to see if there is something going on 
· Bad examples
· What are the two types of designs which are fakers?  i.e. They pretend to be true experimental designs, but they really aren't…
· Pre-experimental designs: these have several flaws and we should avoid using them (more later)
· Usually we don't control for outside variables, we don't manipulate the independnet variable, etc…it's really quite ugly
· Quasi: they have some flaws but they aren't as bad as pre-experimental designs -- here we normaly don't explicitly manipulate the indpendent variable
· Maybe different historical events can affect the variables here
· Describe one pre-experimental design that is just brutal.  Discuss the invalid things here.
· It is the one group pretest-posttest design: we only have one group of participants, and they are measured before and after treatment
· i.e. if we want to see whether exercise leads to a reduction in weight
· The notation is: O1 X O2
· Consider some of the shortcomings in validity:
· History: other events between o1 and o2 i.e. exam, illness
· Maturation: biological/psychological processes i.e. burnout, healing
· Testing: initial weighting may be a stimulus to weight reduction
· Instrumentation: scales need calibration
· Regression: when o1 is very high, o2 will regress lower
· Like maybe if they were coming off a stroke, compare the high functioning score with the low functioning score -- the high guys stayed th esame but the low ones improved a lot to return to baseline
· Discuss another design that is quite bad.
· This is the static group comparison, where we just grab people, assign them into different groups based on ONE variable, then measure each group for something
· i.e. you just get people to come in, give them a questionnaire…and from there decide if they are exercisers or nonexercisesrs and then you divide them based on this and measure their weight
· The big problem is that there is NO RANDOM ASSIGNMENT TO GROUPS
· Consider the shortcomings in validity:
· Selection bias -- people who come in will be different in both groups
· Problems: people who come in are more educated
· Also, people who come in will be interested in exercise and weight
· Suggestion: people who are exercisers will want to be there but those who are not will not be as keen on the experiment -- so you could be that one group is more enthusiastic than the other, and that could reflect on stuff
· THE POINT: each group may not be representative of the exercisers/non-exercisers in the population
· What could be different between the groups…also 
· Differential attrition: i.e. different #'s of people who drop out
· Again, exercisers are very keen on this so they are less likely to drop out
· Also there is no manipulation of variables -- you can't see that exercise makes you lose weight -- you have no initial weight (i.e. control group sort of thing) to compare to
 

Designs with 1 factor

· Between-subjects designs
· What are the 4 types which we will discuss?
· Single-factor randomized group design
· Post-test only control group design
· Matched-group design
· Randomized multi-group design
· Describe the single-factor randomized group design.
· So we have 2 levels of 1 independent variable, and each group receives only 1 variable
· Notation:
· R X O1 (observe reaction time)
· R X O2 (observe reaction time)
· What are the strong points here?
· Are we manipulating variable?  YES
· Are we randomizing people?  YES
· Do we have a control group?  Not really but we are not looking at different treatments i.e. medical treatments, so there isn't really a "baseline" per se
· Consider some of the threats to validity and comment.
· Instrumentation: need to make sure that our computer is measuring things adequately
· Differential attrition: with one session, it usually isn't an issue (i.e. dropout not a problem)
· Selection bias: not really a selection bias -- no reason to think that people would be different in each group especially since we RANDOMIZED 
· Although language: maybe exclude ESL students
· Also initial RT differences: when people are initially different in RT, it might (?) make a difference
· Control group behavior: not in the RT experiment although it otherwise can be problematic b/c of stuff like "I am going to try harder to do just as well as other people who receive the same treatment"
· Describe the post-test only control group design
· This is actually a subtype of a single-factor randomized group design -- the idea is that we match groups RANDOMLY, then we give the treatment to one, then we observe later
· Notation:
· R X O1
· R    O2
· There are some good things:
· Since we randomize at first, we don't need to do a pre-test to ensure that there are no biases between groups because we will ASSUME that there is no bias
· This is good because we avoid testing effects (i.e. pre-test making a difference somehow)
· But there are bad things:
· We can't know what the MAGNITUDE of the changes are!
· Explain how the matched-group design works.
· First we match subjects on some extraneous variable (not the independent variable), then from each pair pick a subject to go on each condition
· Notation:
· M R X O1
· M R     O2
· Bad:
· We might see regression to the mean here -- if we pick really fat people and look at how much weight they lose, they will lose a LOT
· Good:
· This is better than static group comparison because we are RANDOMLY ASSIGNING people after we match them up
· Discuss the randomized multi-group design.
· This is for when you want to test more than one treatment...
· i.e. High dose of alcohol (.10), Low dose of alcohol (.05), Control (placebo)
· …or when you need more than one control group
· i.e. Low dose of alcohol (.05), Placebo control, No treatment control
· Within-subjects designs
· Explain how within-subjects designs generally work, etc.
· This is when (recall) all subjects participates in all conditions
· This ensures that each subject is his/her own "match"
· This is good when we find it difficult to match up people (recall the matched group design) -- so instead we will make each participant his own control group
· Notation:
· X O1 X O2
· What are some problems we would have to be aware of here?
· Basically they are all under the category of testing/carry-over effects:
· Learning: performance gets better in subsequent treatments
· Habituation: reduced responsiveness to some stimuli
· i.e. If we are seeing how much cigarette packages scare someone
· Sensitization: increased responsiveness
· i.e. If the treatment is making us anxious about something, or causing us pain
· Contrast: response is altered
· i.e. Remember priming and reference points from social psych
· Adaptation: related to physiological changes
· i.e. adapting to a drug schedule
· How do you deal with carryover effects?
· Mix all trials together (?)
· These effects will be distributed across all conditions
· Counterbalancing
· Assign different orders to different subjects (i.e. they receive the treatment in a different order)
· Small # of conditions
· Complete counterbalancing (everyone gets a unique order)
· Large # of conditions
· Partial counterbalancing (not everyone gets a unique order)
 

Designs with 2 factors

· What are the types of 2+ factor designs which we will looking at?
· Pre-test / post-test control group design
· Explain how this guy works.  Why would we see there are 2 factors?
· The idea is that we do something like:
· R O1 X O2
· R O3    O4
· So we see that we have 2 randomized groups, we are pre-testing them first, then giving the treatment to one group, then post-testing them
· Thus there are 2 "factors" -- the between subjects factor (whether they got the treatment) and the within subjects factor (the two tests) -- basically saying that you can vary along two factors here
· Discuss the different threats to validity with respect to this one.
· History/maturation: we're all good because anything that affects one gorup will affect the other
· Testing: both groups again get tested
· Instrumentation: we must control for it
· Regression: controlled group has as much potential for regression to the mean than the other group does
· Selection: randomization provides initial equality…and PLUS, we can compare the pre-tests to check for this, which is awesome
· Mortality: we can check for equality of drop out levels
· What is the external validity problem?
· It is that since the REAL WORLD does not have pretests, we don't know whether the difference we see will be replicated in the real world!
· Sure, we see that between the experimental and contorl it makes a difference, but when we come out into the real world we don’t know anymore…
· How would we statistically test this design?  Especially, as compared to other designs?
· All the stuff before just had 1 factor so we do t-test…
· But now we do a 2x2 ANOVA, where we are doing group x observation (i.e. the group you were in -- whether you got the treatment or not, and the observation -- either pre or post test)
· So there will be 4 "means" to consider
· Solomon 4-group Design
· What's the deal here?  Explain how this is an improvement on the design we just discussed.
· Here the idea is that we use FOUR groups -- the first two groups are the same as the pre-test/post-test, but the last two have NO pre-test (and only one of those two gets treatment)
· Notation:
· R O1 X O2
· R O3    O4
· R       X O5
· R          O6
· And basically we ignore the pretest when we are doing anova -- we just look at 2, 4, 5, 6
· Obviously 2 and 5, and 4 and 6 should be the same -- and if they are not, then we know that pre-test made a difference
· So with the Solomon 4-group design, what are some internal validiy stuff?
· History: nope, same for both groups
· Testing: same
· Instrumentation: controoled
· Regression: same
· Seelction: same due to randomization
· Mortality; we can check this
· Now how about EXTERNAL stuff?
· Reactive testing: now we can measure this with ANOVA
· Interaction of selection and treatment: mmmm not as good
· Reactive effect of experimental arrangmenet: also not as good
· Designs with 2 between factors
· Explain another way to have a 2-factor design.
· OK, well here the idea is that we have 2 "between" factors, which means that the ways that the different groups will differ are all based on stuff BETWEEN the groups
· This means no pretest-posttest, which if you recall was the "within" factor previously
· So in other words, we have 2 IV's:
· R XA1B1 O1
· R XA1B2 O2
· R XA2B1 O3
· R XA2B2 O4
 

Interactions

· Main effects
· So, what the deuce are main effects?
· It is when we have a 2-factor experiment (2 between factors that is)
· What we can do is take each level of Variable A, and average the 2 means we have for it (for each level of Variable B)
· And now we basically have a simple 2-factor experiment: and the difference we see is our "main effect"
· What are the simple effects?
· It is the effect of one independent variable at a given level of the other independent variable
· i.e. When the environmental noise is predictable, there is no simple effect on the time it takes to finish a test (i.e. the time we take is similar regardless of what the volume is
· Basically, for independent variables A and B: does the level of A affect how the subject changes under B1 and B2?
· Draw a few different graphs to demonstrate what kind of main effects there can be:
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

· Interactions
· What are the different kinds of interactions?  Draw graphs for each.
· Catalytic: two treatments are effective when they occur together
· Terminative: 2 variables are effective alone -- combination does not bring extra benefit
· Antagonistic: the effect of one variable is reversed by the level of the other variable
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Nested Designs

· Explain what the deal is with nested experiment designs.  In particular, explain how they differ from true experimental designs.
· Recall that with true experimental designs, either participants receive all levels of one IV or participants receive only one level of one IV
· On the other hand with nested designs, levels of one IV are grouped under levels of another IV 
· What this means practically is that the participant will be assigned to either "Group 1" or "Group 2", and within each group there are different levels of an IV's, ALL of which he will be exposed to
· In other words: people get some of the conditions but not all of them
· Quickly describe an example where this design would be used.
· Perhaps you are looking at the effectiveness of various individual programs for physical rehabilitation following a stroke (leg strength).
· Your participants are at different facilities, but what you can do at a given facility is limited to the equipment present and so a participant in Facility A won't get all the possible levels of the variable -- he will only get the levels which are possible in HIS facility
· This means that the RANDOMIZATION of treatments only occurs within those which are available in the facility
· Notation:
· R    O1    X1.1    O10    measure leg strength
· R    O2    X1.2    O11    measure leg strength
· R    O3    X1.3     O12    measure leg strength
· R    O4    X2.4    O13    measure leg strength
· R    O5    X2.5    O14    measure leg strength
· R    O6    X2.6     O15    measure leg strength
· R    O7    X3.7    O16    measure leg strength
· R    O8    X3.8    O17    measure leg strength
· R    O9    X3.9     O18    measure leg strength
· What is a variation on this?
· It would be to give each person ALL the available levels within their facility (of course the order they receive them in would be randomized)
· Notation:
· O1    X1.1    O2    X1.2    O3    X1.3    O4 measure leg strength
· O5    X2.1    O6    X2.2    O7    X2.3    O8 measure leg strength
· O9    X3.1    O10    X3.2    O11    X3.3    O12 measure leg strength
· What is a whole other kind of "nested design"?  What else can we "nest"?
· We can also nest groups of people: that is, testing many people at once under one treatment combination
· Example: Survey on the influence of speaker gender on perceived credibility
· You / your collaborator goes into a classroom and gives a talk on the importance of nutrition
· The class evaluates your credibility
· You can get away with this ONLY if more than one group is thusly tested -- because if you only do one group, it's the same as having just one subject -- who knows if there was some weird interaction between you two which caused the result
 

Quasi-Experimental Designs

· What are the different designs which we will discuss here?
· ABBA Design
· Double-Baseline Design
· Quasi-experimental variable
· Time series
· Non-equivalent control group in time series
· Explain what the ABBA design is all about.
· This is a Within subjects design: everyone goes through TWO levels of ONE independent variable, and so we are comparing people to themselves
· Notably, they go through each level TWICE: A, B, B, A
· Doing A -> B then B -> A allows us to test for effects of A on B, and B on A
· In other words: the effect of practice is controlled for because if we think that A before B made the subject better at B, the next time we do B before A to cancel it out
· For the same reason, fatigue is no longer an issue either
· A consideration to make: the Effect of treatment must be reversible, or for sure you might have COMPOUND effects
· Notation:
· x1o1 x2o2 x2o2 x1o1
· Discuss and explain an important variation of the ABBA design.
· Here we do the ABAB design, also known as the "equivalent time samples" design
· This is often used to verify the effectiveness of different drugs because now we can find things out such as, how long do the side effects last for?  
· Think about why: "A" is essentially our baseline -- and so it should be the same on both recordings UNLESS the drug had long-acting side effects -- and so this helps us to find out
· However this won't work well if you have to take a drug a long time to have an effect
· Explain the idea behind the double baseline design.
· This is used when:
· it would be unethical to not provide an effective treatment to a population (i.e. often a treatment or a drug)
· It is used when the effects are NOT reversible
· The idea is that we do the normal baseline-then-treatment, but we do it for BOTH groups
· However, we time-stagger it so that while one group is getting treatment, the other is still on baseline -- and so right there we have a way of comparing a baseline vs. treatment thing
· Alright, getting away from designs for a bit, explain what the deal is with quasi-experimental variables.  Give examples!
· This is when correlational variable are used as independent variables -- it doesn't mean that we can't use the experiment, but we have to acknowledge the limitations of the experiment
· This is when we assign subjects to groups according to characteristics they already possess (which implies that we are not manipulating them)
· Gender
· Weight/height/BMI, etc
· Exercisers vs. non-exercisers
· Fast responders vs. slow responders
· Intelligence, SES
· ANYTHING WHICH I MEASURE AND CANNOT MANIPULATE -- NOTICE THAT THIS RELATES TO THE CHARACTERISTICS OF PARTICIPANTS
· Give an example which illustrates the difference.
· You are looking at the perceived competence of medical personnel -- and so the subjects read the description of an event in a hospital
· The person involved in the description is either male or female
· The gender of the subject is correlational because we can't control that
· However, the gender in the DESCRIPTION is experimental because it's fictional -- we can make them whatever we want
· Alright, back to the experimental designs.  Explain what a time series design is all about.
· This is when we do several observations before and after a treatment
· So we look at data that precedes and follows our treatment (something that we manipulate)
· i.e. in a retirement home the kinesiologist introduces a new exercise program to prevent falls
· The # of falls are tracked every month
· She compare sthe # of falls after and before the program began
· Explain how we can improve this design.
· Well notice that there is no control group -- I guess we could KIND OF compare a single group to itself using the observations before and after a treatment, but still that is not ideal
· So what we sometimes do is introduce a NON-EQUIVALENT control group, and measure them the same number of times as the experimental group
· Non-equivalent because (for example) the other group would just be some other retirement home -- we haven't taken the time to randomize or match
 

Developmental Designs

· What are the 3 types of designs which we will discuss here?
· Cross-sectional designs
· Longitudinal designs
· Cohort-sequential designs
· What is a common factor uniting all of these designs?
· It is the fact that AGE is an important factor
· Explain how a cross-sectional design would work.
· The idea here is that we want to see how age affects some variable (say, bone density)
· So we take a bunch of people FROM ALL AGE GROUPS, create groups based on the subjects' age, then measure bone density
· Notation:
· O1
· O2
· O3
· O4
· O5
· Etc.
· Things to be aware of: 
· There is NO random assignment!  Instead you get put into a group based on what your AGE is
· (Follows from above) there will be selection bias: pre-existing differences between groups
· Also in the same vein, GENERATION EFFECT: different people live through different experiences and this may make a difference for us (this is more formally known as a "cohort effect" -- right?)
· Discuss longitudinal designs.  Explain how they are different from cross-sectional designs.
· This is when a single group of participants is followed over some time period
· Good and bad things to consider:
· Generation effect cannot affect the group you are following, because EVERYONE will experience the same thing
· Cross-generational effect: conclusions are limited to the generation studied, because other groups may not experience the same things that this group did
· Notation:
· O1 O2 O3 O4 O5 O6 etc…
· Discuss some threats to validity for longitudinal designs.
· History: yes, other events can occur which will affect our results
· Maturation: we're OK, because this is our independent variable, basically (think about it!)
· Testing: depending on what the test is, yes it could be a problem
· Instrumentation: always an issue
· Mortality: BIG TIME EFFECT POSSIBLE HERE
· Lastly, explain what the deal is with cohort-sequential designs.
· This basically means that we combine cross-sectional and longitudinal: we follow multiple groups, but we START following them at different times
· The different start times for groups mean that they are different "cohorts"
· So for each group, we see how they progress over time, but also every time we take an observation, we see many different groups at once so we get that cross-sectional effect
· Example: you want to follow obesity trends
· You predict that the recent awareness will lead to:
· Increases in health awareness
· Decreases in obesity levels in children / adolescent / adults
· What are the internal validity issues?
· History: this is better now because we have both CS and LONG to use -- this is VERY GOOD at controlling history
· Testing: always an issue
· Instrumentation: always
· Mortality: sure
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What are Randomized Clinical Trials?

· Discuss the reputation of randomized clinical trial.
· They are a widely accepted research design, and have been so since the 1940's when they were debuted
· Not only are they accepted, but they are the GOLD standard
· What are some uses of RCT's?  And how are they used?
· They are commonly used in testing new drugs (i.e. oncology, psychology) as well as new devices
· They have also been used in studies of behavioral techniques and therapies
· Also they are used in PREVENTION of disease applications, such as diagnostics and screening (so it's not only for "after the fact" treatments)
· Lastly we note that it is used from the "bench research" stage all the way to the "animal test" stage and finally to the "marketing" stage
 

What are some characteristics?

· Discuss them.
· Firstly, they are carefully controlled: this means that there are typically 2 groups: an experiment group and a control group (control group either gets NO treatment or the standard treatment; the experiment group gets the new treatment)
· Also, they use statistical analysis just like we have learned
· The hypothesis, sample size/power calculations, etc.
· Secondly, there is blinding/masking used to prevent bias (more later)
· Lastly, of course there is randomization
· What is the difference between a single blind and a double blind study, and why are they done?
· Single blind - researcher knows which participants get treatment, but the participant doesn't know
· Double blind - both the researcher and the participants don't know which treatment they are receiving
· This stuff is done primarily to prevent bias!  
· Recall that researchers would (without random assignment), choose participants that would show the results they expect
· Of course however, someone on the research team always knows which participants are on which treatment (just in case that something goes wrong?)
· And additionally, once the experiment is over, the participant is told what treatment they received
· More on randomization and control: why is it necessary?
· To ensure treatment and control groups are comparable in all respects except one being studied 
· Try to ‘control’ other factors: so that differences between groups can be attributed to therapy
 

What are RCT phases?

· Describe the 4 phases in RCT's.  Discuss their general characteristics.
· Phase 1: these are typically small drug trials
· We want to test the drug's efficacy and side effects, and so we use HEALTHY PEOPLE
· And only a small #: 20-80 people
· Another big goal is finding the dose-response curve, so we will give increasing dosages
· These are only short term studies, because the risks are actually quite high and the potential benefits quite low
· Phase 2: actually try to help people, aka "Compassionate Trials"
· Again we are testing the effectiveness of drug, but this time we do it on people who actually have the disease -- so we closely monitor them
· Of course there are still short term side effects and risks, because maybe we didn't iron everything out form Phase 1
· Group size is slightly larger now (100-300)
· Phase 3: pre-marketing -- if this phase is passed it is off to market!
· Again, as always, we test effectiveness and safety (any adverse events) 
· Now there are large numbers of participants (1000-3000) because we do MULTIPLE SITE TRIALS and are thus combining results from multiple places
· These are long term studies (several years)  
· Phase 4: post marketing evaluation
· Explain what the deal is with clinical equipoise.
· It's basically an ethical issue: the deal is that, let's say we are doing a RCT
· If we KNOW that one treatment is better than the other, it is unethical to put ANYONE in the "worse" treatment
· However, if we are UNCERTAIN which treatment is better, then it is acceptable to put patients into each
· However, it is hard because any researcher could just lie and say that THEY were uncertain, even if they knew it would probably be bad for some subject to go in Group A, but they do it anyways because they need more people
· Thus we now use the principle of "clinical equipoise", which requires that there be a genuine uncertainty on the part of the expert medical community (A GROUP OF PEOPLE!) about the comparative therapeutic merits of each arm of a clinical trial
 

What are placebo controlled trials?

· What is a placebo?
· It is a chemically INERT substance that is deliberately manufactured to look identical to the drug under study (same color, size, shape, etc.)
· Discuss some of the ethical issues surrounding it.
· Well obviously, we have a drug that might work well, WITHHOLDING it from half the subjects and giving them a placebo instead is not very cool
· Hence we have the TCPS mandate: "the use of placebo controls in clinical trials is generally unacceptable when standard therapies or interventions are available"
· The idea being that we should at least give them something STANDARD, so it's not like we are totally leaving them out to dry
· And by extension, we have: a placebo may be used as the control treatment in a clinical trial in the following circumstances:
· No standard treatment
· Standard treatment is no better than the placebo (this point is weird)
· What are some circumstances (patient-specific) where we might acceptably do placebo-controlled trials?
· When there is doubt about the therapeutic advantage of standard treatment
· When effective treatment is NOT AVAILABLE to patients due to cost constraints or short supply
· When patients are refractory to standard treatment (i.e. treatment does not work) and no available secondary treatment exists
· When we are just testing add-on treatments to standard treatment -- meaning that everyone gets the standard
· When patients have provided an informal refusal of standard treatment for a minor condition, and withholding such therapy will not lead to undue suffering or possibility of irreversible harm
 

What guidance does the TCPS offer?

· What the deal?
· Just a list of different regulations as defined by different boards, such as the Food and Drug Act in Canada
 

What are other requirements of RCTs?

· What specific requirements must be satisfied before any trial can start?
· Research ethics board review and approval
· Health Canada authorization -- notably they give a "non-objection letter" as opposed to an "approval" letter
 

What information must prospective participants receive?

· Give me the list.
· What is the purpose of the study?
· Who is doing the study?
· Who is sponsoring/funding the study?
· How many people will be in the study?
· Has the drug been tested before?
· What procedures are involved?
· What are any possible risks, side effects and if so, what safeguards are in place?
· Are there any benefits to participants?
· How are privacy and confidentiality of data protected?
· How might the trial affect the person's daily life?
· How long will the trial last?
· Will any hospitalization be required?
· Any reimbursement of costs or other remuneration?
· Will there be any follow-up and for how long?
· Will the results/summary be provided to participants?
· What if the person changes his/her mind/withdrawal?
· Who is to be contacted with any questions or concerns?
· No waiver of rights
 

What are some ethical considerations in RCTs?

· What are other ethical considerations?
· Voluntariness (?)
· It's easy for ppl to forget their in an experimental condition (?)
· Recruitment (?)
· And for informed consent?
· All the same stuff that was said before
· Notably also: 
· There needs to be a way to find out the outcome of the study
· If any new info comes up during the trial, they must be given that info!
· Because RCTs funded by outside sources, there should be no plauses that prevent negative findings!!
· i.e. no controls on publication, which ensures that information can go out
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Baseline Designs

· What are the characteristics of baseline designs?  List and explain.
· Multiple responses recorded under every treatment/condition because...
· …we want to have a Baseline established: meaning that we want to let the measurements even out so that we have a "stable" measurement under each condition
· This will help us determine the amount of uncontrolled variability (i.e. b/c each measurement under the same condition will change, and this is uncontrolled)
· We would also consider "baseline" in the sense of, the observations under "control" treatment
· Intrasubject replication: same deal, we want to REPLICATE the results we see under each treatment for the SAME SUBJECT
· Stability criterion: some indicator we use to let us know when the subject has "stabilized" under a given treatment and we can consider this to be their measurement
· We decide on this rule, perhaps based on previous research
· Intersubject replication: you can do this experiment with other people as well
· Describe an example which illustrates these points.
· Example: using feedback in gait training
· One patient suffering from Parkinson’s disease
· Dependent measure: gait sway
· Measured by diodes placed on the body
· Treatment: feedback / control
· Sound signal that warns patient about sway
· Multiple observations: you leave the diodes on and continue measuring until the sway has stabilized
· Baseline: this would be the amount of sway seen under each condition (after it stabilizes)
· Intrasubject replication: we would do something like an ABAB design (we know what this is) to replicate the effect
· Stability criterion: we say that baseline has not been reached until the gait sway is CONSTANT
· Discuss the stability criterion further.
· It is determined by the experimenter (there are no "rules")
· Obviously this is important because we don't want to move on before the "true" baseline is met, but we also don't want to stay at the same level for too long if our criteria is too strict
· The experimenter can use previous studies or pilot work as GUIDANCE when he is trying to figure out what a good baseline would be
· Discuss the data of interest further.
· Obviously we will be taking a LOT Of samples -- but the samples we are interested in are the ones that reflect the impact of our treatment (so the STABLE ones)
· So normally when we report results, we don't report the non-baseline stuff
· Discuss the debate of a stability criteria vs. fixed time/trial number.
· Well the issue is, what if some people take longer to reach baseline than others?  It means they get more trials/recordings -- and couldn't that upset the validity of the experiment?  YES.
· One solution for this is to use a pilot study to establish a reasonable maximum # of trials that people are allowed to get the baseline…
· What is "reversal"?  Discuss the issues here.
· "Reversal" is the idea that we do control -> treatment (i.e. A -> B), then measure control again to see if the effects produced by treatment (B) are lasting
· If they are not, we might see that the baseline (A) changes from the first time we measure it to the second time
· However, we can still conclude that the treatment has been effective
· We acknowledge the fact that the second time around, the treatment will not produce as much of a difference -- but this is OK
· What are some of the other problems with baselines?  Discuss.
· Unrecoverable baselines: this is when due to learning, there are lasting/permanent changes in the dependent variable
· Discussion: this is actually not NECESSARILY a problem because:
· It just tells us something about our treatment
· It could be something that we WANT (i.e. we want the treatment to last)
· Drifting baseline: this is when there is a changing trend accompanying the baseline (like…the baseline moves on its own and never really stabilizes around a certain value)
· Discussion: this is not necessarily a problem if we can still see the impact of the treatment!
· Unequal baselines between participants: if some participants have a baseline value of 10 and others of 20, then it might be weird
· Discussion: there are ways to adjust for this:
· Maybe measure % change instead of using absolute values
· Maybe change the conditions artificially so that everyone starts the same
· Inappropriate baseline: i.e. if the baseline is low and the treatment is supposed to make it lower, it will be difficult to detect change!
· Discussion: just play around with how we record it...
 

Dynamic Designs

· What is the deal here?  In particular show how it is different from the baseline design.
· Recall that we used to throw out transitional data with baseline designs: but other times we might want to look at changes in performance -- when we want to specifically look at changes in performance, we'll be using what is called a dynamic design
· This is when the independent variable is continuously varied over time, and we monitor response on the dependent variable
· Example: multisensory integration
· Participant is wearing a finger sleeve that vibrates at different frequencies (IV)
· Participant sees a light that flashes at different frequencies (IV)
· Participant holds a ball that they can squeeze
· Strength should reflect the vibration, not the light
· the point is that we would try this over a number of different IV's, and so it is a dynamic design
 

Discrete Trials Designs

· Explain what is going on here.
· It is a solution for the problem of the observations changing from one trial to the next even though everything is kept constant
· Thus we have participants receive each treatment MANY times (Up to 100’s or 1000’s), and behaviour over many trials is averaged
· Of course still, extraneous variables are tightly controlled -- it is easier to do it now because we are averaging results, so having someone randomly being more attentive one time won't make as much of a difference
· Also, treatment order is randomized to lessen learning effects or whatever
· Intersubject replication if possible…
 

Advantages/Disadvantages

· At the end of the day, what are the A's and D's of single subject design?
· a
· Very good control over error variance b/c you know where the error comes for -- it is easier to identify soruces of variance
· i.e. we are studying whether exercise makes people more focused during the day and they show weird results, we could just ask the person -- or they could tell us -- I had a bad weekend and so that's why I am not focused today
· CAN be easier to show causation
· Because we control error varaince so well it is possible to show causation more convincingly
· d
· IT CAN BE MORE TIME CONSUMING
· May need to follow participant for a logn time
· Limited generalizability
· You can't evaluate the impact of those variables that are completely controlled
