Research Methods and Ethics


Section One Lecture Notes

Why Study Research Methods

1. Learning how to do research in psychology

2. Knowledge of research methods can be useful across all psychological areas (social, cognition, neuroscience, etc.)
· Process vs. content

3. To make you a better informed and more critical consumer of information

Scientific Roles

 Research Producer
· Asks questions like the following:

· What must I do to gain knowledge about a phenomenon, or to answer a specific question about it?

· What do I have to do to get a good answer to my question?

· How can I do it?

· What are the ways that I might go wrong and get a misleading answer? [Recognition]

· How can I prevent such mistakes from throwing me off the track? [Prevention]

Research Consumer

· Similar kind of questioning:

· Here is some information being offered to me. Should I believe it?

· What did this researcher have to do to get a good answer to the question?
· Did he/she do it?

· What are ways that he/she might have gone wrong?

· Did he/she take the needed steps to prevent these mistakes?
The Baloney Detection kit

Carl Sagan (1995) in the “Demon-Haunted World: Science as a Candle in the Dark”, presented a Baloney Detection Kit.
Application to resolving the following questions:

· How do you know it?

· Have you testes it?

· What is the evidence in support of the statement?

· Is it good evidence? [Qualitative Support]

· Is it based on good research or bad? [Methodology]

Whenever possible, seek independent confirmation of the facts – never accept one source of information as proof of validity.

· Arguments from authority carry very little weight – in science, there are no “authorities”, only expert opinion.

· Try to come up with more than one explanation for how something works – whichever explanation stands up to rigorous testing is the one to choose.


· Try not to get too attached to a hypothesis because it is your own.

· Try to quantify if possible – if the phenomenon you are explaining can be measures, it will allow comparisons to be made among competing explanations. [Positivistic nature]
· Wen someone suggests an explanation, every link in the argument must work, not just a portion of it [Internal Consistency]
· Ockhams Razor: When there are several explanations for the same problem, the simpler one is usually correct

· Try do conduct “double-blind” controlled experiments where the person taking measurements is unaware of the subject group assignment. [Causality]
· Take care of the confounding factor: make sure that what is being measured doesn’t interfere with another independent measurement

What is science?
Described as a:
a) Body of knowledge divided into discipline subtypes such as biology, chemistry, psychology or physics.

b) Social institution – topic of domains such as sociobiology or history

c) Method of acquiring knowledge

Scientific method is pervasive today, but we also acquire knowledge in a number of other ways. There’s a broader distinction between scientific and non-scientific approaches.
Nonscientific Approaches
General approach ( intuitive
Observation ( casual, uncontrolled

Reporting ( biased, subjective

Concepts ( ambiguous, surplus meanings

Instruments ( inaccurate, imprecise

Measurements ( invalid, unreliable

Hypotheses ( untestable

Attitude (uncritical, accepting

Tenacity

· “Blind faith” represents a closed system

· Biased attention directed to information supporting beliefs

· Embodied in folk wisdom, stereotypes [Belief Perseverance]

Intuition
· Synonymous with “gut feeling” or “hunch”

· Self evident, obvious, doesn’t require proof

· Often associated with feeling states, not objective facts

· Intuitive leaps – steps not accessible to conscious thought; serves a bridging function
· Who’s intuition do we rely on?

· Role of intuition: survey scientists – range of responses varying from completely independent to essential
· Scientists differ from others in that they check their intuitions

· Intuition plays a valuable role in science:

i. Conceptualizing a problem
ii. Provides a productive approach method

iii. Reconfiguration into meaningful patterns [Data Mining]

· Intuition can provide a provisional model until evidence supports it
Authority

How do we know something’s true? Because someone says it.

· Influence of authority is felt in many ways (kids by their parents, students by textbooks, patients by doctors)
· The problem with authority is that it could be wrong.

Goals of the Scientific Method
1) DESCRIPTION – defined by the procedures used to classify, catalogue, or categorize events and their relationships.
a. Use of the nomothetic method – establish broad based generalizations and universal “laws” from averages of groups of people
b. Use of idiographic method which emphasized the intensive study, sometimes long term, of an individual

2) PREDICTION – the natural next step is that once descriptions of behavior are available, one could predict what might happen in the future
examples: (1) does early loss of a parent predict vulnerability to depression? (2) are aggressive children likely to have emotional problems as adults? (3) do stressful life events lead to increased physical illness?
3) CAUSALITY – When we have many observations or fats, initially we try to organize them (what facts are tied together? What events in the past caused them? What events will lead to, or cause them, in the future?) Generates a series of antecedents (causes and consequences (effects).
4) UNDERSTANDING – the ultimate reason for doing research is to explain and understand phenomena. Understanding and comprehension are often gained in the context of causality. Causality is determined when three conditions are met:
a. Variation of Events – when one changes, the other changes
b. Temporal-Order Relationship – putative cause comes before presumed effect
c. Plausible alternative causes must be eliminated
Scientific Approach

1) Scientific method is empirical and requires systematic, controlled observations. There’s an emphasis on direct observation and experimentation. Everyday observation or elimination doesn’t control or eliminate factors which could affect events ( erroneous conclusions.

2) Scientific reporting in unbiased and objective. Operational definitions provide clear communication. Everyday observation includes not only details but also personal impressions. Scientists separate observations from what they infer or conclude on the basis of these observations.

3) Concepts are used to refer to things, events, relationships, and characteristics. In ordinary conversation we’re not too concerned with how we define concepts. Some terms will induce debate because of how we conceptualize those terms. Scientists give meaning to terms by operationally defining them (i.e. intelligence – IO test)

4) Scientific instuments should be accurate and precise. Accuracy – difference in what instrument says is true and what is known to be true. Accuracy is determined by a calibration process.


5) Scientific Measurement should be valid and reliable. Validity refers to the truthfulness of a measure – measures what it claims to measure. Reliability means consistency – observations made by two independent observers are reliable if there is agreement.

6) Hypotheses represent tentative explanations:

a. Not testable if concepts are inadequately defined

b. Not testable if based upon circular reasoning 

c. Not testable if there is reference to ideas or forces not recognized by science


7) Scientists adopt a skeptical, critical attitude – cautious bout acceptance of explanations without empirical support. Need for replication

Scientific Currencies
The primary currency of science is language.

· Differing types and levels of language that can follow personal rules, mathematical rules, scientific rules, etc.
· Written language and speech use rules of combination and usage – syntax of the language.

· Reference can be made to specific or whole classes of events
· Many words refer to things we can all agree on – consensual validation – others have surplus meaning

1) PRAGMATIC LEVEL – Words used are abstract and vague and are combined using personal rules that are flexible. In scientific research, pragmatic rules are inappropriate.

2) OBJECTIVE LEVEL – semantic rules shared, agreed upon, objective, and open to public examination. Common language used in science. The context of the conversation determines appropriate use of semantic rules (like a science conference). Someone at the semantic level will not understand someone at a pragmatic level.

3) SYNTATIC LEVEL – Involves rules for combining symbols, words for numbers (most often used in mathematics and logic), Symbols can refer to things in the objective world, but do not necessarily have too. Often symbols represent relationships (less than, equal to).
Researchers use all three levels of language.
· One way of defining research is to use terms which describe movement from pragmatic and syntactic levels toward semantic levels
· Scientific observations have 2 ingredients:

· An observed event (O)

· A suspect (X) leading to that event

· If you cannot identify your suspects and/or agree on observations, then establishing a link between suspects and observations breaks down and you end up playing by pragmatic rules
Theories

Theories represent “ideas” about how nature functions.

· Psychologists suggest ideas about why behaviour occurs the way it does
· A psychological theory can be developed on different levels – i.e. theory on schizophrenia may offer biological causes (emotional conflict of stress), or both

· Theoretical propositions expressed as verbal statements, as mathematical equations or computer programs
Theories can vary in scope and level of explanation

· Scope refers to range of phenomena that it tries to explain  e.g., theory of “flashbulb memory” tries to explain why personal circumstances surrounding surprising and emotional events are recalled better than everyday events (destruction of WTC)

· Scope of flashbulb memory relatively restricted - very specific memory phenomenon

· Theory of human cognition is larger in scope - accounts for how cognition works in general
· Theories are mixture of intuition, personal observation, and discovered knowledge

· Theories include assumptions and concepts that must be explained in order to be understood and tested

· Theories must include definitions of events or concepts and information about relationships among events

Formal definition of a theory:  logically organized set of propositions (claims, statements, assertions) that serves to define events (concepts), describe relationships among these events, and explains the occurrence of these events
Functions of a theory
1) guides research by suggesting testable hypotheses

2) organizes empirical knowledge

3) proposes  mediating processes to account for observed behavior  - mediation between antecedent conditions and behavior (e.g., memory – infer its existence via behavior) -  mediating processes – intervening variables – concepts must have a clear relationship to behavior

4) theories must be parsimonious – simplest of alternative explanation is accepted
5) predictive precision – theories proposing precise predictions are favoured over those making general predictions - e.g., theory of flash-bulb memory predicting nature and duration of a “forgetting function” better than  theory saying memories will be recalled longer than others

6) theories are exciting from an intellectual perspective - allow speculation (brainstorming)

7) important to scientists from an ego perspective – academic/scientific communities offer rewards to those who develop acceptable theories 
Theory evaluation
Issues surround how a theory should be evaluated and tested

· Evaluation based on organization – its logical consistency. Are its propositions arranged in a meaningful way?  Is the theory free of contradictions? Can deductions about expected behavior be made easily? 

Exposing internal structure to critical eye of researchers does testing of a theory
· Theory is strengthened or weakened by outcomes of empirical tests of hypotheses derived from it

Serious obstacles to testing hypotheses – typical theory produces many testable hypotheses, but a theory will 
not fall on the basis of a single test

· Some tests are easier for theories to pass – a good theory is one which can pass the most rigorous tests
· Rigorous testing includes many which try to falsify it

· Confirmation of a theory will support it, but it does not logically rule out alternative theories of the same phenomenon
Phases of research

proposed model reflecting a sequence of activities from initial problem selection to project termination

1) Idea phrased in pragmatic language – vague & ambiguous – problem selection

2) Problem formulation – move towards semantic level – honing of vague terms into hypothesis form

3) Planning of how study will be carried out – based mainly on reviewing previous literature – What subjects, variables, procedures and analytic methods have been used?

4) Collect the data – perform manipulations and make observations

5) Data collected are quantified in some way in          preparation for statistical analysis – appropriateness of statistic for design being used

6) Interpretation phase – integration into current theoretical thinking – inductive approach

7) Communication of results – research progresses by letting others know what has been done – generates more questions – occurs on many levels (informal to formal)

levels of constraint

A hierarchical structure can be applied to research methodologies – from “fishing expeditions” to highly specific hypotheses

·  Constraint refers to the demands placed on a researcher to make decisions which vary according to precision, structure, and control to be exerted

·  Exploratory approaches associated with looser methodologies, less control, more imprecision and flexibility

· Move towards more precision and complexity requires more constraints be put into place – increasing rigour, less flexibility, more controls to counter rival hypotheses
· Value judgments placed on some methods - e.g., experimental better than naturalistic observation - depends on level and nature of the question being asked

Must connect appropriate methods with level of question (low constraint questions with low constraint 
methods; high constraint questions with high constraint methods – mixing the extremes leads to 
data distortion and loss)

Constraint continuum is conceptualized as categories of methodologies
1) Naturalistic observation – mainly “unobtrusive” observation – no attempt to manipulate or interfere in on-going behavior – flexible hypotheses

2) Case-study -  interaction between researcher and subject (some interference) – flexible hypotheses

3) Correlational study – leap in constraint level – variables require stricter definitions and more precise measurement – exploration of relationships
4) Differential – requires operationalization of variables to look for differences between two or more pre-existing groups – some control of extraneous variables needed

5) Experimental – highest constraint level – active manipulation of variables to explore causality – tight controls needed

problem selection

Topic selection may arise from a variety of sources:

1) Concern about a social issue or problem (e.g. drug abuse, aggression, community mental health)

2) Interest in some general area of of behavior such as personnel selection, motivation, psychopathology

3) From a theoretical orientation such as lifespan development, learning, cognitive neuroscience

Overall, a research problem is usually generated by our 
lack of knowledge in an area

Two broad categories of research endeavor:


1) Basic, fundamental, or pure research -  adds to the general fund of knowledge where there may be no immediate practical benefit  - such fields as 
      chemistry, physics or biology

2) Applied research -  uses results in a practical manner  - such fields as robotics, artificial intelligence, pharmacology, or psychotherapy

Underlying controversy exists between the two approaches. Research problem can manifest itself in a number of ways
1) By looking at past research in an area we become aware of problem foci – opens up a variety of researchable ideas 

a. As one reads more in an area problem selection becomes more sophisticated and complex 

b. knowledge base determines amount of reading required

2) Results of several investigations may differ or contradict each other  - conflicting results point to a potential problem  - possible methodological issues  - points to value of replication

3) Personal values play a role  - value judgments and personal factors can be strong determinants of topic choice
a. some may value precision and scientific purity  -   choose more “objective” data collection methods – highly controlled conditions
b. others prefer more “subjective” methods under more naturalistic conditions

4) Societal values determine research topics  - manpower and funding tends to be allocated to particular areas  - priorities shift with needs of society  - big research areas such as cancer or AIDS  - lobbying by organizations and governments

Abraham Maslow (1966) made reference in his book “ The Psychology of Science” to a distinction between  method-centred vs. problem-centred research dominated by the former type today

· In choosing a problem there is a relationship between the degree of difficulty and payoff for solving a problem

· solving problems that are too easy does not advance science

· similarly, problems which are too difficult may be impossible for other scientists to understand  - premature

Peter Medawar (1967) characterized science as “the art of the soluable”
· He suggested that there is a parabolic relationship between problem difficulty and likely payoff 

·  Solving an easy problem has low payoff  - solution is easily reachable and doesn’t represent a real advance

· Solving a very difficult problem may have a high payoff, 
but frequently will not pay at all

· Region of optimal benefit lies between where there is an intermediate level of difficulty which is accompanied by the highest benefit per unit of effort (Medawar zone)
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literature review

Literature review integrates past research with study being 
proposed

· Orientation to the problem in general and presents a logical rationale for generating a testable hypothesis

· Creates a context of past research into which the new study will fit

 2 phases: 
· Seeking out of relevant published literature on topic                             

· Writing a section into a proposal or article showing the evolution of ideas resulting in the current study

Literature review should contain a summary of theoretical views (conceptual literature), prior studies relevant to current study (empirical literature), and a critical 
analysis
· Important to keep lit. review study-bound ie. not to cover too wide an area or include too diversely-connected areas
· Keep literature review circumscribed and directly relevant
· Important that all sides of argument are presented – no appearance of bias
Provides several functions:

1) Conceptual frame of reference – distinction between summary and critique of positions
2) State of  research – what, when, where, who
3) Research approach, design, instrumentation, and data analysis – helps you to choose your method

4) Probability of success and whether findings will be meaningful

5) Provide definitions, assumptions, limitations & hypotheses
How does literature review help you to find a researchable idea?
· Challenge the findings or interpretation of prior research
· Clarification of underlying mechanisms or processes 
· Replicate to see if previous findings still hold

· Extension of earlier work into new areas

· Apply methods used to investigate a problem in studying another
· Finding unique and novel ways of combining work in different areas to produce a new way of analyzing the problem
research ethics


Historical Perspective

· Nuremberg Code (1947) – first explicit international guidelines for ethical treatment of research subjects to address concerns about atrocities occurring during WWII

· Declaration of Helsinki (1964) – derived by the WMA in response to continued unethical treatment of subjects in medical research (eg. radiation effects, Tuskegee study)

· US HEW (1974) – clarified rules for use of human subjects in 45 CFR 46 (regulatory code)

· Belmont Report (1979) – summary of basic ethical principles in conducting human research and applications to informed consent, risk/benefit, & subject selection
Ethical Principals:
· Respect for persons – individuals are autonomous agents; persons with diminished autonomy are entitled to protection

· Concern for Welfare – obligation to secure well-being by doing no harm and maximizing possible benefits and minimizing risks of harm

· Justice – fairness in distribution of benefits and burdens to each person according to equal share, individual need, individual effort, societal contribution, and merit

· US Office of Human Research Protections – OHRP (1991) – enforces HHS regulations under the “Common Rule” – common set of regulations defining research, human subjects, and protection of vulnerable populations such as pregnant women, human fetuses, neonates, prisoners, and children

·  UNESCO Declaration on Bioethics and Human Rights (2005) – dignity, benefit/harm, consent, autonomy, privacy/confidentiality, justice etc.

ethical applications to research conduct
· Informed consent – opportunity and capacity to choose what will happen to you; consent process has 3 components:
1) Information – specific information must be given to make an informed decision

2) Comprehension – manner and context in which information is provided to enhance understanding

3) Voluntariness – freedom from coercion and undue influence
· Risk/Benefit Assessment – opportunity and responsibility to obtain systematic information, whether research is appropriately designed, and whether risks as presented to subjects are justified

· must have favorable risk/benefit ratio (small/high risk relates to chance and magnitude of experiencing harm)
· benefit refers to positive value related to health or welfare (related to beneficence)
· risk assessment: inhumane treatment; risks reduced to those necessary to obtain research aim; appropriateness of use of vulnerable groups; explicit statement in consent process

· Subject selection – related to justice in that fair procedures and outcomes be used in selecting Ss

· Individual justice: fairness – should not offer beneficial research only to some and select “undesirable” subjects for risky research

· Social justice: order of preference in selection of classes of subjects based upon ability to bear burden (eg. adults before children) 

· Potential injustice in vulnerable groups (eg. racial minorities, institutionalized, economically disadvantaged) due to availability, dependent status, ease of manipulation etc. 
guidance documents

Tri-Council Policy Statement – Ethical Conduct for Research Involving Humans (TCPS2; 2010)
· Consultation from the 3 major granting agencies – CIHR, NSERC, & SSHRC

· Deals with core ethical principles; ethics review;  consent; participant fairness/equity; privacy/confidentiality; review governance; conflict of interest; multi-jurisdictional research; research with aboriginal peoples; qualitative research;  clinical trials; human biological materials (tissues, specimens, diagnostic/therapeutic, stem cells); human genetic research
Good Clinical Practice Guideline ( GCP;1997)
· Relates specifically to the conduct of clinical trials. Must conform to ethical principles and be scientifically sound (potential audit)

· REB assesses the trial protocol/amendments, written informed consent, subject recruitment procedures (eg. advertisements), Investigator’s brochure, available safety information, compensation and payments to subjects, investigator qualifications monitoring of serious adverse events
research subject to ethics review

· Research Ethics Board (REB) has both educational and review roles – consultative body to the research community (education) and provides independent, multidisciplinary ethics review to determine if research should begin or continue

· Responsibility to oversee all research involving living human subjects and that involving human remains, cadavers, tissues, biological fluids, embryos or fetuses, DNA, stem cells

· REB authority, membership, assessment of risk (minimal vs. more than minimal), proportionate review (delegated vs. full Board), assessment procedures etc.

· Similar ethical guidelines exist for research using animals

· Orientation toward survival needs – adequate feeding/watering and cleaning and housing available

· If experimentation is conducted, there must steps taken for pain control and reduction of unnecessary suffering 
by using appropriate anesthetics and humane sacrificing of animals etc.

·  Institutions (universities, research institutes, pharmaceutical industry labs) have animal care committees to oversee care and to monitor experimental protocols under specified conditions
scientific misconduct

 Science involves the search for truth
· Misconduct through falsification or fabrication is anti-truth
· Scientists disagree on the frequency of misconduct  due to  differing definitions and difficulties in measurement
· During the early 1990’s, the U.S. National Science Foundation and the U.S. Department of Health and Human Services provided definitions
· Scientific misconduct was defined as “fabrication, falsification, plagiarism, or any serious deviation from accepted scientific practices in proposing, conducting, or reporting research”

· Problems arose with the interpretation of the last phrase – “any serious deviation”

· Proponents  - each scientific community could define for its own benefit what constitutes ethical conduct and appropriate practices

· Opponents  - terms are too broad – implication that scientists who do innovative, groundbreaking work could be sanctioned because of interpretation of “serious deviation from accepted practice” 
· Reworking of definition:  “research misconduct is a serious violation of the fundamental principle that scientists be truthful and fair in the conduct of research and the dissemination of research results” (U.S. Dept. Health & Human Services, 1995)

· Unethical conduct includes misappropriation (plagiarism, breaches of confidentiality), interference, misrepresentation (falsification or fabrication), obstruction of investigations of misconduct, and non-compliance with research regulations
· Deceptive scientific practices (misrepresentation of research results) – most commonly cited behavior – includes failure to explain weaknesses in data, selective reporting, failure to publish negative results

· Irresponsible authorship and wasteful (repetitive) publication

· Distinction between error and misconduct – error is unintentional, whereas misconduct is intentional

· There is a continuum of scientific misconduct – at the extreme are serious forms of misconduct – in the middle are deceptive reporting practices – sloppiness – minor inappropriate scientific conduct – at the opposite extreme are unintentional errors
· Estimating occurrence is difficult – polarization (rare vs. rampant)

· 3 types of empirical estimation:

1) Written records (publications, employment applications)

2) Questionnaires to assess knowledge of misconduct

3) Routine data auditing

4) Tracking cases investigated by U.S. Office of Research Integrity (U.S. Public Health Service)
prevention measures
Based on public health model – primary, secondary and 
tertiary prevention

Primary prevention – identifying and removing causes

2 categories of causes:  

1) External – publication pressure, competition, decreased mentoring opportunities, mentors setting bad examples              





2) Internal – personal financial gain, ego or vanity, psychiatric illness

Countermeasures – treat psychiatric illness, emphasize quality over quantity, increase-mentoring opportunities; provide codes of responsible conduct (rules and guidelines), good examples of mentoring.

Secondary prevention – early detection of disease events coupled with effective treatment
Try to increase opportunities to discover fraud
· Auditing procedures – periodic review of scientific records, publications, and work-loads
· Increase ratio of senior to junior scientists – monitoring function
· Responsibility to do something about misconduct
· Protection of whistle-blowers

· Put investigative procedures in place

· Impose sanctions against individuals (no funding or publishing)
Tertiary prevention – rehabilitation/ long-term care
· Monitoring

· Exposure to formal ethics courses
· Exposure to mentoring
Other methods to minimize fraud:
      -  Peer review – other scientists question dubious findings

      -  Replication – discrepant results need to be substantiated

      -   Provision of raw data/results when paper submitted

      -  Institutional guidelines/ethical standards

      - Education and awareness
fundamental principles of research integrity
1) Conduct research in an honest search for knowledge.

2) Foster an environment of research integrity, accountability, and public trust.

3) Know your level of competence and your limitations; act accordingly.

4) Avoid conflicts of interest, or if they cannot be avoided, address them in an ethical manner

5) Use research funds responsibly.

6) Review the work of others with integrity.

7) Report on research in a responsible and timely fashion.

8) Treat data with scholarly rigour.

9) Treat everyone involved with research fairly and with respect.

10) Acknowledge all contributors and contributions in research

11) Engage in the responsible training of researchers.
variables

· Research involves studying single or multiple events. These events are termed variables which can be manipulated and/or observed and measured.
· Variables are usually quantified in some way so that analytic procedures can be applied

· Variables can be broadly classified into categories

· Behavioral variables are publicly observable or overt  - psychology has a major interest in behavior so that many variables studied are part of this category

· Behavior is usually in response to something, thus making stimulus variables an important cluster to study – internal and external events can influence how one responds

· Stimulus variables can be part of a naturalistic setting or be part of a contrived environment – control can be exerted to a greater or lesser extent depending upon constraint level

· Organismic or subject variables are characteristics, which are unique to subjects (eg. age, gender, education, diagnosis etc.)

·  Some subject variables can be measured directly (observed subject variables), while others are inferred from behavior (response-inferred subject variables)  - often used to categorize subjects

· When one is interested in manipulating variables and discovering what effects are produced, we make a distinction between independent vs. dependent variables
Independent variables are controlled or changed in systematic ways to observe their effects on other variables – common terms are treatment or condition 
Two general types of independent variables (IV):
1) Environmental – those in the external world that are manipulated (eg. temperature,  food etc.)
2) Subject – internal psychological or physiological characteristics of the individual (eg. sex, personality, arousal level etc.)

Dependent variables (DV) are measures of behavior  -  these measures are dependent upon the IVs imposed 

Examples: How does sleep deprivation affect learning? Are antidepressants effective for depression? Do groups influence work performance?

DV requisites: 
1) must be valid –capable of measuring construct;

2) measure must be sensitive to type/magnitude of change expected.

Assessment modalities:

· Global ratings – clinical research (clinician-rated) – general categories of change – Likert-type items – eg. GAF

· Self-report inventories, questionnaires, scales – client-rated – ease of administration – change measure – specific vs. general – eg. MMPI, BDI

· Projective techniques – assess intrapsychic factors – eg. TAT, Rorschach, sentence completion

· Behavioral measures – observing overt behaviour – used in applied settings
· Psychophysiological measures – biological events related to psychological states or behaviors – biofeedback, brain waves, heart rate, eye movements

DV choice dictated by:
· Specificity of hypothesis & focus of behaviour

· Reliability/validity criteria

· Concern in controlling particular sources of bias

· Multimodal assessment increases confidence in the response dimension being evaluated

validity
· Validity as it applies to research has several meanings

· In a general way, it refers to the accuracy and representativeness of the relationship between concepts and how they are measured or evaluated

· Validity is also concerned with the extent to which our conclusions are valid in terms of establishing a causal relationship 

Can we confidently conclude that our IV has a true effect on our DV?

Statistical Validity
· Statistical methods allows us to evaluate the probability that the results are due to the manipulated IV and not due to chance
· Dependent measures must be reliable and the appropriate statistics have been chosen for the level of measurement (nonparametric for nominal/ordinal data; parametric for interval/ratio data)

Construct Validity
· Research hypothesis must evolve from a theoretical context

· Integration of results of a study into a theory adds validity to the model/theory

· Clear and precise terminology reduces threats to construct validity

· Empirical facts must support the existence of a construct

External Validity
· Refers to extent to which results can be generalized to other populations, settings, treatment variables, or measurement variables

· Strictest interpretation is that results from any particular study can only be generalized to that study, but we want the results to extend beyond the confines 
   of our study

· Huge assumption is that samples are true and accurate representations of larger populations – This is why sampling is so important!
· Must be careful not to overgeneralize results – leave this to replication and extension studies
data measurement

Following a decision on the most appropriate approach to solving a problem, decisions on how to measure behavior must be made 

· Measurement implies use of numbers

· Numbers are assigned to events or observations according to rules (similar to words in the semantic system)

Measurement also uses syntactic rules for combining numbers (formalized in mathematics)
· Measurement implies some level of precision and accuracy
Number Rules

· Application of measurement to studying behavior

· Illustration of number rules with an ordinary ruler
· Different numbers (symbols) are assigned along length of ruler (commonality in placing of numbers – same rules applied to all rulers) 

4 features:

1) Identity – specific meaning for each number    
2) Magnitude – ordering or ranking is inherent  
3) Equal intervals – differences between numbers are the same 

4) True zero
scales of measurement

Nominal Scale:
· Different events are assigned different numbers

· Qualitative differences exist among events useful for identification e.g., gender, political affiliation, city one lives in, diagnostic category 

· Also referred to as categorical data
· The only number property is identity

· Arbitrarily assign numbers to categories or classifications
· The only mathematical concept applied is frequency
· Nonparametric statistics like chi-square can be used

Ordinal Scale:

· Numbers occur in a series
· Numbers are assigned a reserved position in a  series which adds magnitude as a number property
· Events can be described in terms of relationships (earlier/later than; greater/lesser than etc.)
· Examples: ranking procedure (low, medium, high)
· Doesn’t refer to how much greater or lower one event is to another

· Use nonparametric statistics such as Mann-Whitney U test or Wilcoxon matched-pairs, signed-ranks test

Interval Scale:

· Conveys information about how much greater or smaller one event is relative to another

· Select basic units, which are used as reference points

· Basic physical units of measurement such as meters (length), kilograms (weight), seconds (time) etc.

· Many psychological variables use interval scales – referred to as score data (IQ scores, personality, attitudes)

· Use parametric statistics such as t-tests, Pearson r, ANOVA
Ratio Scale:

· Unless a measuring instrument has a zero-point, it is impossible to say how many times bigger or smaller one quantity is from another

· Example: give a test of French language vocabulary to 4 people (results – Frank knows none, John knows 50; Judy knows 150, Hamish knows 500)

· We can say that Judy knows 3 times as many French words as John or Hamish knows 10 times more French words than John 
· Arbitrarily choose a zero-point for many psychological tests

· Use parametric statistical tests eg. t-tests, ANOVA etc.
measurement error
· Measurement allows us to organize and describe variables in numerical terms
· Shifts our thinking toward increased precision, however, a source of error creeps in measurement error takes away some of the precision by distorting the accuracy of our observations
· a common contributor to measurement error relevant to psychological variables is contamination due to response-set bias
· The most potent form is social desirability in which subjects respond in interviews and on questionnaires in a manner which they perceive to socially acceptable – often referred to as “impression management” 

operational definitions
· One of the reasons that scientific questions are difficult to solve is that terms are imported from every-day language – imposes a level of ambiguity, terms carry surplus meaning

· Need agreement on the definition of terms, otherwise we end up with contradictory and conflicting observations

· Good operational definitions provide 2 functions:                                      

1) Helps to clarify the event being studied                      


2) Allow unambiguous communication with others

· Operational definitions specify precisely how an event or variable is measured/recorded – allows several observers to document the event’s occurrence

· Terms in the problem statement or hypothesis often have several different operational definitions (anxiety: response to a questionnaire; galvanic skin response to startle; symptoms stated in a clinical interview)

Major criticism of operational definitions is that they may be too specific and therefore, not be generalizable (cardinal requisite of science)

· The positive feature is that the construct of interest will gain a theoretical base which takes into consideration these variable definitions and suggests the multidimensionality of the construct
correlational research
· Correlational studies can be incorporated into many different levels of  research from naturalistic observation to experimental

· Explores relationships among variables

· Represents a step up in constraint since the investigator decides beforehand which variables will be studied

· Correlational research, while not implying causality, plays a role in prediction – predict relationships consistently even though we may not know why those relationships exist

· Most appropriate when entering a new area where not much is known or in an established area where not all extraneous variables may have been explored

· Explores the direction and magnitude (strength) of the relationship between two or more variables

· Two potential problems: experimenter influences and measurement reactivity

· Control can exerted by having different people collect data, using standardized instruments, using unobtrusive observation methods

· Sampling is an important issue to enhance external validity

· Subjects and events can be categorized on many dimensions – want to know whether relationships continue to hold across dimensions (moderator variables – influence and change relationships across dimensions, e.g., subtyping within diagnostic categories)

· Level of measurement determines what correlational statistic is used (Spearman rho, Pearson r, multiple correlation, canonical correlation, partial correlation)

Non-experimental methods
Ex Post Facto Design

Group A: Naturally occurring event, no direct manipulation, O1  

· “After-the-fact” studies in which current values of DV are related causally to earlier factors – no direct manipulation of event – few controls on confounding factors

Disadvantage: causality inference suspect 

Advantage: generation of hypotheses that can be put to experimental test

Single group, posttest-only design
	Group A
	Pretest
	Tx
	Posttest

	
	-
	X
	O1  



Active Manipulation of independent variables
· No control of history, maturation or regression to the mean confounds

· Causality cannot be determined

Pretest-Posttest, Natural Control Group Design
Group

Pretest

Tx
   Posttest
 A

     O1

 X
        O2                  
  
 B

     O1

  -
        O2
· Improvement by addition of control group

· No random assignment to groups, but rather a naturally-occurring comparison group 

· No equivalency of groups before Tx on other subject variables (however, groups can be compared on pretest measure)

Naturalistic Observation
Most basic technique for acquiring empirical data is observation
·  Scientific observation occurs under precisely defined conditions in a systematic and objective manner, with accurate records

·  Nonscientific observation is casual, done without awareness of personal or situational biases, and rarely relies on formal records (memory)

Observational methods classified according to degree of intervention (with or without) by researcher and manner in which behavior is recorded

· Naturalistic observation has lowest constraint level – no attempt to intervene by investigator (unobtrusive observation – passive recording of what occurs – reduces possibilities of manipulation, reactivity, and control)

· Serves to establish external validity of lab findings or can be used as a launch-point for more controlled laboratory-based study

· Major goals are to describe behavior and to investigate relationships among variables

· Intervention in a situation while recording observations at the same time referred to as participant observation (disguised vs. undisguised)

· Methodological problems: loss of objectivity by identifying with participants; participant reactivity by knowing they are being observed; difficulties with generalization to other situations if intervention produces behavior that is specific to conditions created by the observer
· Representativeness threatens external validity when low-constraint studies are limited to subjects or situations being studied

· Difficulty in replication because maximizing flexibility has made control of the behavior or situation a low priority 

· Potential experimenter bias can influence recorded behavior

· Causality is compromised – possible rival hypotheses – danger of ex post facto fallacy
recording behaviour
Observational methods differ in degree of abstraction of behavior from situation 

· Two main categories: 

1) Comprehensive description of behavior and the context in which it occurs, and

2) Selected pre-defined behaviors or situations are targeted for observation

· Use of narrative records (field notes) which are written descriptions of true reproductions of behavior (also includes audio, video and photographs)
· Narrative records can studied, classified, and organized
· Important difference between narrative records and other behavioral measurements where classification or coding of behavior is done at time of observation

· Pre-defined behaviors of interest can be noted by frequency of occurrence

· Use of checklists:  
1) Static – contains relatively permanent characteristics of subjects or situations (age, gender, time of day, location); 

2) Action – presence/absence of behavior (e.g., classroom activity)

sampling techniques
Time sampling – intervals are chosen either systematically or randomly to obtain a representative sample of behavior

Event sampling – maximize opportunities to observe an event, which is infrequent or unpredictable (time sampling may miss or only partially capture behavior of interest)

Situational sampling can enhance external validity where events can be observed under differing circumstances, locations, or conditions 

archival data
· Any information contained in “hard copy” records or documents (inclusion of electronic databases)

· Examples: written or taped records, photographs, newspapers, books, private materials such as diaries or letters
· Historical orientation – based on data that already exists (little control – accept what is available – subject to sampling bias)
· Data are collected within a context (social process) which can change or shift over time
· Advantages: allows longitudinal analysis – can go back repeatedly – work with same document even though interpretations may vary; costs less (data already collected); less influenced by reactivity on researcher’s part, but possibility exists that reactivity may be at archival source (e.g., Hansard vs. personal letters/diaries)
· Disadvantages: interpretation difficulties may happen out of context; selective reporting; change in recording practice (manual to electronic); selective survival (governmental records vs. diaries) 

· Long history in anthropology, sociology, education (primarily social science & humanities domains – in health sciences, prominent in nursing research)

· Distinctly different from quantitative approaches
· Epistemology stresses human-centered approach which focuses on understanding how people think about the world and thereby act within it

· Taps into how individuals interpret and assign meaning to their personal experiences and the exploration of interactions within various environments such as organizations, communities, and cultures
· Unique ethical concerns: consent, researcher/participant relationship, privacy/confidentiality, data retention
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