PSY100
Module 2
PRINCIPLES OF SCIENTIFIC RESEARCH

Zell Miller, money on classical music, makes people smarter, one study on SPATIAL   INTELLIGENCE inflated by press to mean ALL INTELLIGENCE

objectivity:  facts can be observed and tested independently from whoever described them (everyone should be able to reach same conclusion)

subjective:  shaped be prior beliefs, expectations, experiences and even moods
______________________________________________________________________________

Criteria for QUALITY SCIENTIFIC RESEARCH:
1. based on objective, valid and reliable measurements
2. can be generalized
3. uses techniques that reduce bias
4. is made public
5. can be replicated

variable:  object, concept or event being measured

operational definition:  statements describe procedures and specific measures that are used to record observations

validity:  degree to which instrument or procedure actually measures what it claims to

reliable:  consistent, stable answers across multiple observations and points in time
	test-retest reliability
	alternate-forms reliability
	inter-rater reliability

generalizability:  degree to which results can be applied to other situations, individuals or events
	increase sample size, increase generalizability
	random sample
	convenience sample

ecological validity:  results of lab can be applied to/repeated in natural environment



SOURCES OF BIAS IN PSYCH. RESEARCH

researcher bias:  bias intro. by researcher
	subject/participant bias

Hawthorne effect:  behaviour change as a result of being observed

demand characteristics:  cues given off by experimenter/experimental context that provides info abt how participants are expected to behave

social desirability:  socially desirable responding (in ways that are favourable)
______________________________________________________________________________

THE PLACEBO EFFECT

single-blind study:  participant do not know purpose of study or treatment given

double-blind study:  both participant and experiment do not know exact treatment
	(allows them to remain objective)

replication:  repeat, find similar outcome ea/time
______________________________________________________________________________

5 CHARACTERISTICS OF POOR RESEARCH:

1: untestable hypotheses (must be specific hyp./falsifiable) (Freud’s id/ego/superego)

2: anecdotes (story/testimony about observation/event used as evidence) (weight-loss)

3: biased selection of avail. data  (selecting for result) (humans & global warming papers)

4: appeals to authority (believe expert b/c they are experts even w/o evidence)

5: appeals to “common sense” (claim appears to be sound, but lacks evidence)
appeals to tradition    |    appeals to novelty


SCIENTIFIC RESEARCH DESIGN
Rod Martin “mind over matter” sense of humour and health related	
· 
1

· research question
· hypothesis
· variables
· operational definitions
· data

DATA-GATHERING:


· case studies
· naturalistic observation
· surveys and questionnaires


case study:  in-depth report about details of specific case

· C.S. of Phineas Gage, railroad co., rocks, tamping iron rod through brain—changed his mental state “he was no longer Gage”
· C.S of PTSD, amygdala (fear center), not that simple, stimuli trigger emotional response
· Damage to frontal lobes → impulsive, risk-prone behaviour

naturalistic observation:   unobtrusively observe and record behaviour in natural env.

· Observing chimpanzees in nature
· Humans commenting during hockey games

surveys and questionnaires:  method of self-reporting—responses directly by subjects (face-to-face, phone, paper and pencil or web-based questionnaires
______________________________________________________________________________



1. descriptive study:  answers what phenomenon is and describes its characteristics 


2. correlation study:  measuring degree of association btw. two or more variables

scatter-plot (direction (+/-), magnitude/strength (correlation coefficient -101)

· positive: change values in same direction
· negative: one increases, one decreases
· 0 (no correlation) +1 (strong positive correlation) -1 (strong negative correlation)
· CORRELATION ≠ CAUSATION

third variable problem:  possibility that third variable causes two others to correlate

illusory correlations:  relationships only in mind (opposites attract/moon/hospitals/winning streaks)


3. experimental study:  two variables, independent and dependent

random assignment:  divide participants into random groups

confounding variable:  variable outside of control that affects or provides alt. exp. for results

between-subject design:  compare performance of subjects in different groups
experimental group (treatment)  |   control group (no treatment)

within-subject design:  same participant responds to all types of conditions


4: quasi-experimental study:  two or more groups selected based on predetermined characteristics (not random)

converging operations:  using various methods and designs to test theory


ETHICS IN PSYCH. RESEARCH:

· CIA recruits former Nazi scientists who studied torture and “brainwashing,” 
· Cdn. gov. and CIA fund “Project MKUltra”
· psychiatrist Donald Ewen Cameron tortured patients at Allan Memorial Institute

research ethics board (REB):  committee of researchers charged w/ protection of human (institutional review boards)    research participants (at some institution)

Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans (2nd ed.)
1. committee weights potential risk to volunteer against benefit of study
2. require volunteers to give informed consent

1: risks typically include cognitive and/or emotional stress

	mortality salience:  made more aware of death, short term stressor 

	writing about upsetting/traumatic exp. helps them cope emotionally & physically; writing     about stress better than writing about everyday things

	providing sensitive personal information

2: must know the purpose, tasks and risks involved w/ study and consent to participate
	VOLUNTEERS MUST AT LEAST KNOW
· topic of study
· nature of stimuli (images, sounds, smell)
· nature of tasks
· duration of study
· physical, psychological or social risks
· steps to minimize those risks

deception:  misleading or partial info. of topic and hypothesis


MODERN PSYCHOLOGICAL/PSYCHIATRIC/NEURO RESEARCH

ethics:
· freedom to choose to participate
· equal opportunities (choices i.e. non-research alternatives)
· right to withdraw
· right to withhold responses (not ans. everything)
· 
After participation  full debriefing:  explain true nature of study, esp. reason for deception

More protection:

anonymity: data not linked to participant

confidentiality: don’t share specific data that can be connected with participant, and all data   kept secure so identity cannot be unintentionally revealed

Animal-testing, depressed mice must exhibit same symptoms, have similar brain structures, respond to treatment the same, and measures must be valid.

 ethics for animal-based research:
· Ensure animal’s welfare (basic care) food, housing, sanitation.
· Minimize pain/discomfort.
· If pain involved, must not outweigh benefits of research


scientific misconduct: i,e, altering results for gain/to match accepted results


STATISTICS

descriptive stats: organize, summarize and interpret data
	frequency, central tendency, variability

Frequency:  number of observations within range (y-axis)
normal distribution: bell-curve, clustered around center
negatively skewed distribution: tail to left, more higher values
positively skewed distribution: tail to right, more lower values 

 Central Tendency: measure of central pt. of distribution
	mean (arithmetic avg.), median (50th percentile), mode (most frequent)

Variability:  degree to which values are dispersed in a distribution

Standard Deviation:  measure of variability around the mean, related central tendency to var.
“big-picture summary” standard deviation and central tendency


HYPOTHESIS TESTING

hypothesis test:  whether differences among groups meaningful or by chance
central tendency – signal
standard deviation – noise

statistical significance:  means of groups farther than random
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	p-value:  probability of results being due to chance (p<0.05 is good (5%), sometimes <0.01)

	(power analysis) effect sizes:   not yes/no, but how much to believe hypothesis
