
Research Methods: Chapter 1: Psychology and Science

· Psychology is a Science, it is vital for psychologists to be able to understand and evaluate research evidence
· The main goal of science is developing a theory to explain facts and laws. Another goal is the description and discover of regularities 
· Two methods to learn about behaviour (ways of knowing):
· Empirical: based on evidence- include intuition and science
· Non-empirical- include authority and logic
Non-empirical Methods
Authority: based on someone else’s knowledge
· We may believe something because someone respected told us it’s true
· Ex. believing Obama is born in Hawaii because your faith in the credibility of the government, news media and books acted as authorities and told you so
· Major limitations as a way of knowing: authorities are often wrong 

Logic: based on deductive and inductive reasoning 
· Crucial in drawing conclusions about the world
· Limitations: can tell you that a statement is false because it draws an improper conclusion, a statement could be logically valid but still not be true bcuz it assumes something to be the case that is not 
· Logic can’t prove things and can’t substitute for empirical evidence

Empirical Methods
Intuition: spontaneous perception or judgment not based on reasoned mental steps 
· A way of knowing based on spontaneous, instinctive processes 
· Distrusting people because they are too sincere or sizing up people is called women’s intuition
· Ex. all the factors that we somehow take into account before crossing the road is intuition
· Common Sense: type of intuition, practical intelligence shared by a large group of people, emphasizes the agreement of a person’s judgment with the shared attitudes & experiences of a larger group of people
· Two limitations: 
· 1) standards of common sense differ from time to time and from place to place  according to attitudes and experiences of that culture
· 2) the only criterion it recognizes for judging the truth of a belief or practice is whether it works. Ex. old guy tells college graduate that the old ways work well enough so the practice is maintained and the theory behind it is considered true. No testing is done for why 
· Following a practice because it works doesn’t predict when it will or not work ex. old child-rearing
· Cannot predict new knowledge
· Common sense changes with time and circumstance, scientific results are often counterintuitive meaning something that goes against common sense, often called fruitful. Ex. in an emergency, you would think the more bystanders, the more likely the person would be helped, but this is counterintuitive 
· Scientist’s common sense tend to differ than other people because of their backgrounds 

Science: a way of obtaining knowledge by means of objective observations
· Scientific method simplified: defining the problem, forming a hypothesis, collecting data, drawing conclusions and communicating the findings
· Why do we talk about the nature of science? There are scientific methodS not method, hard to go about the science of psych, and some students feel they have become amateur psychologists by watching behaviour (hard to think of it as a science because of experiences)
Characteristics of Science:
· Empirical: not all empirical ways of knowing are scientific, hence intuition
· Objective: science is a way of obtaining knowledge based on objective observations, objective being that anyone with normal perception at the same place and time would have the same observation. Other scientists use these specified procedures with the same condition to test the findings again. 
· the experimenter’s report because the object of scientific discussion 
· Self-Correcting: science is characterized by a willingness to let new evidence correct previous beliefs, commitment to change based on empirical evidence. 
· Progressive: moves forward toward the truth, new information being added
· Tentative: have reasonable confidence of coming closer to the truth
· Parsimonious: we should use the simplest possibly explanation for a phenomenon, “Occam’s razor”
· Concerned with a Theory: science asks why things happen? Technology is often ahead of science

· Authority had a reduced role in science: in challenging science, there is more look into an older scientist’s view than a new scientist, but this is minimal since if the evidence checks out, age and experience don’t matter
Working Assumptions of Science
· Realism: the philosophy that objects perceived have an existence outside the mind, the notion that objects of scientific study in the world exist apart from their being perceived by us 
· Ex. a rat doesn’t stop being reinforced if the scientist falls asleep
· Some are concerned with how we really know the nature of the world
· Scientists believe the world is real, but avoid common sense realism- that things are just the way they seem 
· Rationality: a view that reasoning is the basis for solving problems using logical thinking 
· Regularity: assumes that the world follows the same laws at all times and places, a belief that phenomena exist in recurring patterns that conform with universal laws, important bcuz we can say that science laws are the same always, nothing about human behaviour falls outside the laws of nature
· Discoverability: the belief it is possible to learn solutions to questions posed, believe we can discover how the world works on our own without higher being or powers, motivates long work
· Causality: 
· Determinism: is a belief that all events are caused
· Scientists seek causes for behaviour without necessarily making the assumption they will completely learn the causes of behaviour or that the idea of free will is an illusion
· All relationships b/w events are not of a cause and effect nature. To establish this, temporal precedence must occur (one thing just before the other). 2nd is Co-variation of cause and effect, ie. when the cause is introduced the effect occurs. Probabilistic Co-variation, statistical association of a cause with an effect may occur. Ex. smoking leads to lung cancer. Elimination of alternative explanations is the last criteria
· These assumptions are made to do science

The Goals of Science
· two main goals: discovering regularities and developing theories 
Discovering Regularities:
· Considered in three ways: description of behaviour, discovering lawful relations among aspects of behaviour and the search for causes
· Description: must define events and entities such as stimuli and responses, cognitions and beliefs or neuroses and psychoses, need a clear description of what is being studied before you can ask why, ex. describe a sociopath before finding out what causes them to be one
· Demonstrates the relationship between psychology and biological sciences
· Lots of descriptive work to be done in psych, disagreement on how to describe personality
· For personality, Trait theories(by amount on various traits), type theories (by classification), social learning theories (situational cause), many ways shows it is a young science
· Description of phenomena is important bcuz it defines the subject matter for which laws are sought and theories are developed
· Can be thought of as creating subject matter ex. examing auditory hallucinations of schizophrenia using MRI. 

· Discovering Laws: A law is a statement  that certain events are regularly associated with each other, regularities form laws: ex. frustration causes aggression. Some are probabilistic meaning, two variables don’t occur every time, but regularly. Laws do not state cause-effect relationships btw events: ie the cat arching its back doesn’t cause it to fight it is just correlated with fighting. Description and discovery of laws is a single activity. 
· a law is a single relationship between variables 
· The Search for Causes:  the goal of science and the other goals are known as sub-goals to this
· ex. aphasia in stroke patients: ask what the cases have in common, how they differ, does the magnitude of the effect vary with magnitude of other event, to try to find the cause
· often overlook the real cause, some events are just coincidences, sometimes the real cause is another event that is correlated with the suspected cause(ex. larger pants and larger vocab correlated with age), Causes cannot happen after effects 
The Development of Theories (See fig. 1.2)
· ultimate goal is to develop a theory to explain the lawful relationships that exist in a particular field
· Theory: a statement or set of statements about the relationship among variables, organize laws into a single explanatory system 
· Statement(s) explaining one or more laws, usually including one indirect concept needed to explain the relationship (Table 1.1-relationship of data, law, theory)
· Testable: proven right or wrong 
· Falsifiable: a theory must be able to be proven wrong, Sir Karl popper who came up with this said that we make up theories and try to knock them down, the ones that survive give us more confidence they are true
The Role of Theories 
· 1) Organizing Knowledge and Explaining Laws: pull descriptions and laws together 
· Explanation is a process of relating more particular concepts to more general concepts. The better the theory, the more laws that can explain it and the more precise and specific the explanation the better the theory
· A broad general theory can explain more laws and instances, but with less precision that a less ambiguous one can
· 2) Predicting New Laws: a theory explains unrelated laws, but suggests places to look for new laws	
· Ex. experiment of social pain using acetaminophen and placebo to see if it is processed like physical pain
· 3) Guiding Research: 
· good theory suggest new experiments and suggests alternate ways of doing them, use theories to suggest new studies to establish new laws (ex. pain experiment)
· Goals of discovering regularities of behaviour: description, prediction and control

· Hypothesis: a statement assumed to be true for the purpose of testing its validity, put into if-then statements that are true or false
· Scientific: If we make certain observations under particular conditions, and a given theory is correct then we should find the following results- must be testable, could contain the theory and law or either one on its own
· Operationalism: a view that scientific concepts must be defined in terms of observable operations that any one can observe and perform
· if there is no way in defining a concept in these terms it is not a scientific concept
· Operational Definition: a statement of the precise meaning of a procedure or concept within an experiment: Ex. in the young/old learning experiments, the statement of defining young and old was called the operational definition of age
· Important to stage a procedure that specifies the meaning of the concept
· Often misused: taking a trivial definition for a concept and building a theory: ex. fiddling with a shirt button is a sign of anxiety
· Converging Operations: using different operational definitions to arrive at the meaning of a concept
· Ex. many definitions of learning to get the common core of learning
· Today, scientists agree that some of the meaning of a theoretical concept may be defined by its relationship to a larger theory of which it is a part
The Nature of Scientific Progress:
· Paradigm: (Kuhn)- a set of laws, theories, methods and applications that form a scientific research tradition, example Pavlovian conditioning
· Stereotype of scientific process as accumulating knowledge
· All scientists work under the same paradigm at the start. A new paradigm will be accepted when it has more successful empirical data than the old one
· Progress in science involves a major shift in theories and assumptions rather than a steady accumulation of knowledge

· Social Construction: another view in science, suggests that science doesn’t deal as much with reality as with the beliefs of scientists





















Chapter 4: Writing in Psychology 
· Most important step in the research process is communicating your findings 
· Science grows by the public discussion and assimilation of knowledge contributed by individual scientists 
· Archival publication: written record of scientific process, ie. books and articles in journals, the permanent record of science 
· Invisible Colleges: informal communication network of people having common scientific interests, ie: by telephone, email, visits to laboratories, professional meetings, public papers tend to appear 1 or 2 years after it is available to the invisible community 
· Discourse Community: a way to think of your audience, a group of people who share a common goal, a public means of exchanging information, a body of common knowledge and specialized language
· APA style in psychology
· Articles in scientific journals: reports of empirical research, review articles, theoretical articles, methodological articles or case studies
· Scientific writing aims to persuade and inform 
· A science report is one form of presentation of an argument (a set of reasons in support of a proposition). The proposition that is supported by an argument is a thesis. 
Essence of Good Report Writing:
· Clarity: making the meaning clear so someone won’t doubt exactly what you meant 
· Affect and effect are commonly misused. Affect as a noun means emotion, and as a verb means to influence. Effect as a noun means result or outcome and as a verb, means to accomplish 
· If you say “the hurricane affected the demo of the building” you mean it influenced the demo, which was presumably carried out by the workers. If you say the hurricane effected the demo, the hurricane did the destruction itself 
· Brevity: does every word, phrase, sentence contribute to the paper
· Felicity: a pleasing style, important to how well your ideas are accepted
Avoiding Bias:
· Including biased language related to gender, sexual orientation, racial or ethical identity, disabilities or age 
· Ex. mailman, manpower
· 3 guidelines to use: 1) precision should be used when describing people (don’t use man for humans)
· 2) take care to be respectful in labeling people- ex. say people with schizophrenia not schizophrenics
· 3) avoid writing about people in a way that acknowledges their participation in a study and avoids a passive voice in writing 
· Problem 1: ambiguity of referent: occurs when a masculine term is used when it is not clear that only males are in view (use their or his or her for singular) 
· Problem 2: stereotyping by labeling: alternate gender, writing can stereotype people by choosing examples that imply limitations on sex roles, social status and so forth
· Avoid labeling groups, but if its important, find the correct term to use

· Title, author names and affiliations, author not, abstract, introduction, method, results, discussion, references, footnotes, table with notes, figures with captions (typescript order submitted for publication, but in published form, the footnotes, tables, figure captions and figured are place throughout the paper
· 12 point font, times new roman, 1 inch margins, double spaced, every section on a new page except for method, results and discussion section (these have bolded headings) 
· Title: convey the main idea of the paper, eye-catching keywords, avoid ex. “the experimental study.”
· Author Names and Affiliations: in order of the importance of their contributions to the paper, discuss this early in the psych process as it is mostly collaborative
· Author Note: provide a mailing address for reprints, acknowledge financial support or technical assistance. 
· Appears on the first page of the document, under the title, author names and affiliations
· Abstract: brief synopsis of the paper
· Summarize the problem, method, results and conclusion, and contain elements of each major part of the paper
· Often written last, must be self contained 
· Introduction: state the general problem, talk about relevant literature that shows present theories and puts your experiment into context, acknowledge sources of ideas you discuss, state how your study will contribute to the problem, indicate hypothesis and expected results 
· Method: past tense, what you did
· Purpose 1: someone else could repeat the experiment exactly from reading this
· Purpose 2: another person should be able to judge the validity of your conclusions by comparing them with the method section
· Participants: how many, how they were obtained, any important characteristics to the study, ie. age, gender, student statues. State IRB approval was obtained and that APA ethical guidelines were observed. If using rats, name the strain, supplier, species
· Materials: type of apparatus used, describe the stimuli and give the associated values
· Design: logical construction, state variables, give info as to the order which variables were presented by stating which variables were randomized, which were counterbalance. State the dependent variables were
· Procedure: how were the subjects assigned to conditions? What were they told? Step by step
· Results: What did you find? Past tense 
· Indicate any data transformations made before analyzing the data, state what you found, maybe refer reader to graph or table, indicate which results were statistically significant and what test of significance you used
· Focus on what’s significantly significant, don’t include raw data from rare cases 
· Tables:  being economical of space, precise, easy to coordinate with statistical analysis 
· Figures: allow the reader to get a better idea of the size of the effects and any interactions among variables (preferred) 
· Discussion: builds on results by interpreting them and relating them to the literature
· Focus: theoretical contribution of the study
· State relationship btw your findings & the original hypothesis, describe similarities and differences btw your results and those of others
· What are the weaknesses in your data? What qualifications must be made to your conclusions? What has your experiment contributed to the understanding of the problem in the intro? 
· Present tense
· References: all sources you drew ideas from
· Footnotes: Content footnotes are numbered and appear in the journal at the bottom of the page on which they are sited. Copyright permission footnotes are used for reprinted table or figures
· Tables: not duplicate material in the text, should supplement the material  (p. 88)
· Figures: each has its own page in manuscript, avoid colour, use different symbols for groups and conditions, label axes, have a caption describing the contents
Citing 
· Cite the ideas that are not your own
· Show where your ideas fit into the larger framework, cite several sources to give the reader an idea of the existing work (can read further on this). Don’t need to cite common knowledge to reader 
· Plagiarism: presenting another person’s work as your own
· Paraphrasing: putting another person’s ideas into your own works, still needs to be cited
· Unintentional plagiarism can happen if you write something you think is in your own words, but is influenced by something you read by someone else
· Self-plagiarism: when you submit previously published work as though it was new, you have to cite old ideas from past papers even if they are your own
· Secondary Citation: documentation of an idea from one work that is reported in another one
· can only site an author if you have actually read the work 
· ex. you want to use a Plato reference from our textbook, then you site it using our textbook
· appropriate details of the secondary source would then appear in your reference list
APA style of Documentation:
· 1) the authors of the work you are citing is named in the text follow by date of publication in brackets
· Jonest and Smith (2006) found that…
· 2) you refer to the authors of the work and date of publication in brackets
· Recent work (Jones & Smith, 2006) show… 
· For names outside brackets, use and. For names inside brackets, use &. 
· Two authors, always used both names. For 3 or more, list all them the first time used then use the first author et al. 
· Reference list: all authors cited in the paper go here, no entries that are not cited (PG 91 for details) 
· Author, date, title of article or book and publication info
· Each part separated by period, other info by a comma. First line is hanging in front of the others
· Titles of books and journals are italicized, but articles are not
· Journal article: author. (date). Title. journal (ital..), volume, page range. 
· Not on the internet, should include issue number
· If on the internet, include preferably Digital Object Identifiers (code and link to internet info) or URL (second choice), want closest link to the source 
· Gray Literature: scientific literature that falls outside the peer review problem
Steps in Publication
· Make sure your manuscript fits the mission, length, & style of journal you are considering 
· Which Journal? Want it to be read by specialists in the area of your paper, consider prestige of journal and likelihood of acceptance
· 1) Choose one that have published articles on the same topic
· 2) Choose one you have cited most frequently in your paper 
· check website for submission requirements
· Prepare a cover letter for the editor: include title of your paper, details about it (# of pages, figures ect), whether the paper has been presented at a meeting, whether portions are published elsewhere, contact indo
· Editor reads it, sends it out for review usually by two others in the field, then editor decides to accept it as is, accept it pending revisions, reject it with suggesting of resubmission pending certain revisions, or reject it completely. 
· Editor gives overall evaluation of paper, interprets reviewer’s comments, suggests how to proceed
· In revision, must study comments and if you reject some suggests, you must say so and why
· Resubmission: send new copy with new cover letting saying how you used suggestions
· Accepted: sequence of events varies but usually:
· Receive copyedited version of manuscript with corrections in grammar, spelling and style, you can make any last minute corrections
· Sent back to editor and set in type, then you receive page proofs (how it will look), check for typos and that nothing was lost at the begging or end then publication occurs
· Whole process may take a year or more 
Oral Presentations
· Must be shorter than actual paper, only 10-15 min usually allotted 
· Simplify the material so audience can digest ideas
· Only speak from an outline, don’t just read 
· Organize take by parts of paper saying a few points(1 or 2) for each. Intro sets the stage, method is focused on essential elements of design, results is the main part so emphasize main findings, discussion talks about implications of the research briefly, then summarize results at the end
· Make sure Power-points or overheads are legible  
Poster Presentations (pg 105) 
· Popular in meetings 
· Advantages: people can spend time browsing ones that interest them, and discuss material with author, suited to class projects
· Usually surface of 3 by 6 feet or 4 by 8 feet are available at scientific meetings 
· Place sections so reading can occur top to bottom then left to right with figures ordered properly
· Large 30 to 45 font
· Place copies of paper or abstract in a pocked on the board
· During session, stand nearby to answer questions/ discuss material 




























Chapter 3: Ethics in Research
· Nuremburg trials of Nazi war criminals lead to the need for ethical controls in research
· Growth of types of research fueled by increasing government funding prompted concerns with research ethics
· TENTATIVE: always changing, what was acceptable years ago is not ethical anymore 

The APA Ethics Code
· Document called: “ Ethical Principles of Psychologists and Code of Conduct” 
· Principles cover all of the professional activities of psychologists including; teaching and therapeutic situations and engaging in research
· Include principles: sexual harassment, nondiscrimination
· Quote sections that are most directly relevant to ethics concerns in the conduct of research and then follow the quotes with commentary on each ethical concern
· Code represents the consensus of the psychology profession about what is acceptable practices
· If funding is received by federal government:
· Must establish an institutional review board (IRB) to approve all research on humans
· Must contain a min. of 5 members, one not a scientist, and one not affiliated with institution
· IRB ensures studies present little risk as possible and have scientific merit 
· Expedited review does not require approval from all members, faster
· Eligible: research that represents minimal risk to participants and falls into one of 9 specific categories 
· Category 5- data for nonresearch purposes, Category 6- collection of data from recordings made for research purposes, Category 7- research employing surveys
APA Guidelines on Responsibility and Protection from Harm
APA Code Section 2.01: Boundaries of Competence
· Psychologists teach, conduct research, provide services in areas only in boundaries of their competence based on eductation, training, supervised experience, consultation, study or professional experience
· If understanding factors associated with age, gender, race, disability, gender identity, culture, etc. is needed for effective implementation of their services or research, psychologists must obtain training to ensure the competence of their services or they make appropriate referrals
· To do anything in an area new to them, psychologists must obtain relevant education, training ect. 
· If appropriate mental health services are not available and psychologists don’t have competence necessary, psychologists with closely related training may provide services if they try to obtain competence required by training, relevant research, ect. 
· In new areas of study without current prepatory standards, psychologists take steps to prevent everyone from harm and ensure competence of their work
· When assuming forensic roles, they must be reasonably familiar with judicial or administrative rules governing their roles
APA Code Section 2.03: Maintaining Competence
· Psychologists undertake ongoing efforts to develop and maintain their competence.

Responsibility 
Two conflicts btw:
· 1) the commitment of the psychologist to expanding our knowledge of behaviour and the potential benefit research may have for society
· 2) the Cost of the research to participants
· Investigator, person is charge of the research, has the greatest responsibility to see that ethic principles are followed. Talking to colleagues help avoid personal biases, committees should review research
Protection from Harm
· Difficult to fully avoid since any new situation is stressful and could be harmful 
· Researchers assess how this stress situation is compared to everyday life stress, in an experiment could be psychological or physical stress, “would they be willing to put themselves in the situation”
· What special groups should be considered? Ie. heart patients, epileptics
· Consent: legally given permission to participate in a study 
· Consent and debriefing may help participants concern of feeling like they are treated as objects

APA Guidelines on Informed Consent:
APA Code Section 3.10: Informed Consent
· A) Get consent from individual in language of familiarity for research, assessment, therapy ect. Except when these activities are mandated by law or governmental regulation
· B) If person is incapable of giving informed consent, psychologist provide appropriate explanation, seek individuals assent, consider person’s preferences/best interests, get permission from legally authorized person if permitted by law (if not permitted, take steps to protect individuals rights/ welfare)
· C) If court ordered or mandated and any limits of confidentiality, psychologists tell this to individual 
· D)Psychologists document written or oral consent, permission and assent 
APA Code Section  8.01: Institutional Approval
· When institutional approval is required, psychologist provide info about research proposal before beginning, conduct research in accordance with the approved research protocol

APA Code Section 8.02: Informed Consent to Research
· A) inform participants about the 
· 1) purpose of research, expected duration, procedure,
· 2) their right to decline to participate or withdraw once begun, 
· 3) the foreseeable consequences of declining or withdrawing 
· 4) factors that may influence their willingness to participate, ex. potential risks, discomfort
· 5) prospective research benefits
· 6) limits of confidentiality
· 7) incentives for participation
· 8) whom to contact for questions about research or your right
· B) Intervention research involving use of experimental treatments:
· 1) experimental nature of the treatment
· 2) services that will or will not be available to the control group
· 3) the means by which assignment to treatment or control groups will be made
· 4) available treatment alternatives if an individual doesn’t not with to participate in research or wishes to withdraw once study has begun
· 5) compensation for or monetary costs of participating (possible reimbursement?) 
APA Code Section 8.03: Informed Consent for Recording Voices & images
· gets consent unless its for naturalistic observation in public places where the recording won’t cause personal identification or harm OR
· research design includes deception and consent of use is obtained in debriefing

APA Code Section 8.04: Client/patient, student and subordinate research participants
· A) take steps to protect participants from adverse consequences of declining or withdrawing
· B) If participation is a course requirement, must be given an alternate choice of activities



APA Code Section 8.05: Dispensing with Informed Consent
Only if: 
· 1) research not assumed to created distress or harm and involves:
· a) study of normal educational practices, curricula or classroom management methods
· b) only anonymous questionnaires, naturalistic observations, or archival research that does not cause criminal liability, damage financial standing, employability, or reputation and confidentiality is protected
· c) the study of factors related to job or organizational effectiveness, where no risk to participant’s employability and confidentiality is protected
· 2) permitted by law or federal or institutional regulations 
Informed Consent General
· ensures participants are participating voluntary and know what is about to happen
· must be given all info even risks 
· if age prevents them, must get consent from guardian and person’s assent (willingness to participate)
· Get in writing 
· APA ethics code differs from medical view by saying participants need be only informed of aspects of research that might be expected to influence their decision to participate
· Assumption is that participants in psych experiments don’t care the purpose or hypothesis
· ex. would want to know if mental health is being evalutated, don’t care too much about memory processes
APA Guidelines on Coercion
APA Code Section 8.06: Offering Inducement for Research Participation
· A) avoid excessive financial or other inducements when they are likely to coerce participation
· B) When offering professional services for participation, they must clarify the nature of the services, risks, obligations and limitations 
Privacy and Freedom from Coercion
· Coercion: compelling or influencing a decision to participate in a study
· People have the right not to be disturbed and right not to reveal certain personal information
· May have to reveal info for welfare of society as a whole
· Many people are apprehensive about participating in research, fell discomfort without complaining
· In intro psych classes, to alleviate coercion to participating as a course requirement, other means of satisfying the requirement must be available
· Issues: promised participation will “improve your relation with the opposite sex” or large sums of $
· There’s guidelines in the Ethics Code about student research 
· To protect privacy, data from cases that involve sensitive material (ex. rape) should be coded so that all info that could identify the individual is destroyed

APA Guideline on Deception
APA Code Section 8.07: Deception in Research
· A) Do not use unless determined that the use of deceptive techniques is justified by the study’s significant scientific, educational, or applied value and that nondeceptive alternatives are not feasible
· B) Do not deceive participants if research is expected to cause physical pain or severe emotional distress
· C) must explain deception as early as possible, permit people to withdraw data
Deception:
· Problem: some students believe they are being deceived, don’t know the effects of this though
· Some experimenters use role play instead to induce behaviour of interest (assumes person would actually act how they think they would)
· Deception that presents subjects with a negative self-evaluation should be avoided 
· some researchers believe that deception is always objectionable 

APA Guidelines on Debriefing
APA Code Section 8.08: Debriefing 
· A) Tell participants info about the nature, results and conclusions of the research and take reasonable steps to correct any misconceptions the participants might have 
· B) If scientific or humane values justify delaying or withholding this info, psychologists take reasonable measures to reduce the risk of harm
· C) When psychologists know the research procedures harmed a patients, they take steps to minimize the harm 
Debriefing
· Defined: the process of informing participants after the session of the experiment’s true purpose to increase their understanding and to remove possible harmful effects of deception 
· Degree of awareness of deception varies with questions asked if the researcher is trying to find out if the deception was effective, therefore the effectiveness is uncertain
· Delayed debriefing, ex. sending a letter once the whole experiment is done, is less effective

Role of the Research Participant
· Participant contributes behaviour to the experiment
· “Subject” is sometimes believed to be dehumanizing and implies the human is an object of study 
· Another view is that the participant is a colleague who cooperates in providing data, popular to feminist and humanistic psychologists
· Some may have a role in creating the experiment/ control over conditions
· Adv: researcher becomes more understanding of participant’s viewpoint
· Increases risk of sloppy experiments
· Marxist: the participant should be considered part owner of the data by virtue of having helped to create them
APA Guidelines on Scientific Writing 
APA Code Section 8.10: Reporting of Research Results
· A) Psychologists do not fabricate data
· B) If discover errors in published data, take steps in correction, restraction, erratum or other publication means
APA Code Section 8.11: Plagiarism
· They don’t present large portions of another’s work as their own even if cited
APA Code Section 8.12: Publication Credit
· A) only take responsibility or credit of work they actually performed or greatly contributed
· B) Principle authorship is based on actual contributions, not relative status (ie. institution owner)
· C) Except under certain circumstances, a student is listed as principle author on a multiple-authored article that is substantially based on the student’s doctoral dissertation. Faculty discuss publication with student throughout research and publication
APA Code Section 8.13: Duplicate Publication of Data
· Psychologists do not publish, as original data, data that has been previously published 

APA Code Section 8.14: Sharing Research Data for Verification
· A) When results are published, other psychologists can look at the data for reanalysis as long as it’s just for that purpose and participant’s confidentiality is protected unless legal rights prevent data release
· B) Psychologists who request data for reanalysis may use shared data only for the declared purpose
· A safeguard against false data
APA Code Section 8.15: Professional Reviewers
· Psychologists who review material submitted for presentation, publication, grant or research proposal review respect confidentiality and rights of person who submitted it 

Fraud in Research
· Since scientific data are creations, this means we are utterly dependent on the scientist’s honesty for the truthfulness of the data
· Throws off path of scientific discoveries, wastes money
· Can lead to Public health consequences: ex. Andrew Wakefield published a false paper claiming association between autism and vaccines 
· Expect scientists to have high morals 
· Ex. Walter levy in testing rats in an apparatus that was designed to allow them to use either precognition or psychic ability to increase the number of pleasurable brain stimulations they received 
· Ex. Burt claiming a high degree of correlation between IQ of identical twins reared apart 
· Seem to cheat when early successes are followed by failure
· Ex. Marc Hauser: eight counts of scientific misconduct, studied cognition of animals
· Little fraud because if data cannot be replicated, the person loses credibility, people know important discoveries will be replicated

Ethics and Animal Experimentation
· APA Guidelines for Ethical Conduct in the Care and Use of Animals
APA Code Section 8.09: Human Care and Use of Animals in Research
· A) aquire, care for, use and dispose of animals in compliance with federal, stage and local laws and regulations and with professional standards
· B) if trained and experiences with lab animals, responsible for supervising procedures with animals and ensuring consideration of their comfort, health and human treatment
· C) Supervisors ensure individuals in lab are trained in research methods and in lab animal care (care, maintenance and handing of species) 
· D) responsible for minimizing discomfort, infection, illness and pain of animals
· E) Only use pain, stress or privation if an alternate procedure is unavailable and is justified by sciencific , or educational value
· F) Perform surgery under an anesthesia, follow techniques to avoid infection and minimize any pain 
· G) If appropriate to do so, must kill animal quick and with minimal pain
Animal Experimentation
· Animal use committee: should supervise animal research, includes veterinarian
· 3 R’s: reduction (minimal animals), refinement (change exp) , and replacement (study w/out animals?)
Animal Rights and Welfare
· Animal Rights: the notion that animals have the same sort of rights as people including legal rights; not generally accepted
· Ethics ascribe rights (not always equal ex. babies) to members of a community who share moral standards and can be held to moral responsibilities  (ie. not animals), if they did we would be involved in murder for eating a burger
· Animal Welfare: the generally accepted term for concerns about the care and use of animals
· Inhumane treatment: reflecting the human doing the mistreating 
· Research community supports human treatment but rejects the notion of human rights 
Specimism
· Specimism: term used by analogy with racism and sexism by those who claim that it is unethical to treat animals differently from humans, particularly in research
· The claim that researchers, meat eaters ect. Discriminate against animals on the basic of their species membership
· Argue that in humans, don’t discriminate as we share their essential humanity with us, but animals are not like ourselves by important characteristics
· Less than 1% of animals killed annually are from research (rats and mice), more than 96% for food
· Opposition of using animals in research can’t be justified by the amount of suffering
· Psychologists have many reasons to use animals:
· Lead to improvement in animal welfare, vaccines against rabies, feline leukemia
· Improvement in health care, progress against AIDS, Alzheimer’s, cancer, arthritic, birth defects, traumatic injury, mental health
· Behavioral techniques (Neal Miller) made it possible to cure infants who suffer from life-threatening conditions that prevents them from keeping food down and to cure anorexia
The Georgie Project
· Dr. Lark researches genetics associated with Portuguese water dogs: examines pedigree records, autopsy results, and DNA of these purebred dogs
· Provided clues to the cause of Addison’s disease in humans and these dogs, benefits across species
· Most institutions doing animal research have animal care committees that oversee the operation of animal facilities 


























Chapter 2: Developing a Research Question
Choice of Problem
· Psychology textbooks, scholarly journals (scholarly magazines devoted to research in a particular academic discipline) and lectures contain statements of unsolved problems 
· Everyday observation is another source of research problems (asking why a behaviour happens) 
· Valuable source is an instructor or adviser, helps to pick a top they are interested in too 
· Narrow topic down to manageable size- ex. gender differences in moral development, if possible make the topic a question
The Literature Review
· Newcomers tend to display one of two tendencies:
· 1) act as they are the most intelligent person, and start right into designing the study
· have to realize there has thousands of people who have considered the issues we face, but didn’t have modern methods to guide them
· 2) be overwhelmed by books in a particular field and conclude that every conceivable study must have been thought of already
· techniques for cutting it down to a reasonable size
· if you pick a problem suggested by an advisor, they may knowing starting resources
· select a problem on your own, start from a textbook you have studied
· check for books in catalog, review articles give an idea of previous research that is relevant
· once you know what is known in the field you can dig deeper
· The purpose of conducting a literature review is to help you understand what is currently known about a problem even if its from years ago
Use the Internet
· URL: uniform research locator, all websites have them
· Internet is not a LIBRARY. All info in the libraries was put there by someone other than the author who decided to do so, books and journals selected by librarians have editors, many resources are peer reviewed (a prepublication process in which work submitted for publication is evaluated for quality by experts in the field) 
· Internet has no filters, anyone can post something
· Consider the source: is the website sponsored by a university, professional society, reputable private organization or government agency?
· Library material may be available though a web interface: resources available online 
Guidelines for Evaluating Info from the Internet
· Authorship: well known authority? Cited by a well known authority? Biographical info that backs up their credentials? 
· The Publishing Body: who sponsors the site, linked to a respected organization? 
· Info that exists only on a personal Web site should be considered highly suspect
· Point of View: biased? Be careful of info provided by political groups
· Connection to Literature: references to other work in the field, appropriate theories discussed, are controversies acknowledged
· Verifiability: is there info that would allow you to verify methodology
· Currency: date that would allow you to evaluate the timeliness of the info
· How the Search Engine determines order of hits
Government and Organizational Websites
· US site, www.fedstats.gov: stats info for more than 100 agenices, Canada website which includes link to Candian Institutes of Health Research and there are psychological organization sites
· Psych sites, Psych Web and Mega Psych
Search Engines
· Search the web using keywords, proper names and phrases 
· Search engines sell space to advertises, listing may be biased
· Metaengines search the output of other search engines, can’t specify search though
· Google Scholar: problem it is not clear which journals, books or websites it uses to find its info and includes some nonscholarly info
Proprietary Web Sites
· Privately owned and accessible on by permission, usually for a fee, most university libraries prescribe to them for student/faculty access (databases may be hard to find)
· Another adv. of an institutional web page is that some provide links between databases. When you find a source, may be able to see if its available at your library, some provide full text 

PsycINFO
· APA sponsors this database that provides citations and abstracts of the world’s literature in psych and related fields
· PsycARTICLES contains full text articles, PsycINFo has many more citations including references for dissertations and technical reports
· Search by author, title, keyword or phrase, everything scholarly
· 1) gives you all references cited by a particular article
· 2) start with an article, then see if anyone later referred to it (see any article that has cited it), helps you stick to your topic
· under search, click Find Citation, enter info and click Times Cited in this Database 
Web of Science
· wider range of articles than psycINFO
Psych Databases
· Henry A. Murray Research Center: archive of data on human development and social change
· fMRI Data Center: fMRI experiments and data
· Inter-University Consortium for Political and Social Research
· National Longitudinal Study of Adolescent Health
Locating Important Articles
· some older articles that lead to current research are not yet available online
Inter-Library Loan
· if your library doesn’t have a book or journal, your librarian may be able to obtain a copy within a few days

Have Resources:
· What did the author know? What are the theories? What are the unsolved problems? 
· After initial review, focus on the methods
· Strengths and weaknesses? Unsolved problems, theories to be tested and conflicting results give you an idea of what to study
The Research Question
· A very specific hypothesis than can be answered empirically
· the more precise the hypothesis, the more straightforward to test it
· when developing a hypothesis and designing experiment, ask “Exactly what am I trying to find out?”
The Proposal (prospectus)
· Proposal: preliminary statement outlining the literature review, statement of the problem, research design and expected results and their significance
· Intro: reasons for wanting to perform experiment, why the study is important, explain relevant theories/ literature as they relate to your problem, how other literature suggests your exp is a good idea, each theories’ prediction to your hypothesis
· Method: way you want to test your hypothesis


· Results: expected results, ways you will analyze and display them graphically
· Discussion: indicates the significance of your expected results 
· 
















































Chapter 5: Variables
· Variable: aspect of a testing conditions that can change or take on different characteristics with different conditions 
· Focus’ researcher on specific events out of many that may relate to the phenomenon
· Ex. pain perception example: measured student’s daily level of hurt feelings, daily levels of positive emotions and if they took Tylenol or placebo
· Tangible: duration, frequency, rate or intensity of bar presses (ex. murders commited)
· Theory: intangible. Ex: hunger, love etc.
· Variables are related to theoretical concepts by means of operational definitions used to measure the concepts
· Ex. theory: increasing anxiety will increase the affiliation motive (two theoretical concepts)
· Measure anxiety by Taylor Manifest Anxiety Scale 
· Measure affiliation by how close people sit together in the experiment
· Two measures constitute the variables 
Types of Variables
Dependent and Independent Variables
· Dependent: a measure of the subject’s behaviour that reflects the independent variable’s effects, the response which can be measured using at least one of several different dimensions
· Frequency: the number of times a behaviour is performed
· Rate: The number of times that a behaviour is performed relative to time
· Duration: the amount of time the behaviour lasts
· Latency: the amount of time between an instruction and when the behaviour is actually performed
· Topography: the shape or style of the behaviour (ex. length of running stride)
· Force: the intensity or strength of the behaviour (ex. intensity of feeting hitting ground in running)
· Locus: where the behaviour occurs in the environment
· Call these measures dependent variables, becuz they depend on independent variable
· Independent Variable: the condition manipulated or selected by the experimenter to determine its effect on behaviour 
· The stimulus(usually equal to cause) of stimulus-response psychology
· Levels: different values of this variable, must have at least two
· Sometimes its hard to determine in a study what is the cause and what is the effect
· Ex. violent behaviour and television watching 
· Variable of Interest: a variable for which its role in the cause and effect of an observed relationship is not clear
· Subject Variables: a difference between subjects that cannot be controlled but can only be selected
· ex. poverty, age, sex, IQ 
Confounded Variables:
· one whose effect cannot be separated from the supposed independent variable
· example: studying gender differences in colour preference, all males have babies in blue and all females have babies in pink, the colour of baby clothing would be confounded with gender. It is hard to determine whether the colour preference was the result of biology or past experience
· To overcome confounding, many potential variables are kept constant/ the same across conditions
· Ex. in social pain exp, room lighting and paper colour of hurt feeling scale was kept constant 
Quantitative and Categorical Variables
· Quantitative: one that varies in amount (ex. speed of response)
· Categorical: one that varies in kind (ex. college major, gender)
· Ex. debate about taste, is there distinct tastes or do all tastes fall along a continuum, with four tastes being merely convenient but arbitrary categories 

Continuous and Discrete Variables
· Continuous: one that falls along a continuum and is not limited to a certain number of values- infinite set of possible values
· Ex. could measure latency, duration, or force of a bar press with any desired precision, but it is not practical 
· Discrete: ones that fall into separate binds with no intermediate values possible – can only assume a finite set of precisely countable values
· ex. # of marriages contracted, number of books 
· Continuous variables are often measured in a discontinuous fashion. Ex. height to nearest inch
· Real Limits: the interval defined by the number plus or minus half the distance to the next number (or score)
· Ex. test score plus or minus half: .5 to 1.5, 1.5 to 2.5 etc
· Apparent Limits: the point indicated by a number
· Ex. test scores: 1,2.. , the score represents an estimate of the knowledge of the material which is a continuous variable
Measurement
· An indication of the scientific progress of a field is the extent to which it states its laws quantitatively 
· The ability to state things quantitatively means that:
· 1) the phenomenon is regular enough to make a reasonably precise statement of it 
· 2) the law is simple enough to write an equation describing it, scientists seek simplicity in laws they use to describe their data
· ex. Steven’s Law: R=kSn , measures magnitude of response, influenced field of sensory processes 
· Measurement: process of assigning number to events or objects according to rules that permit important properties of the objects or events to be represented by properties or the number system
· ex. assigning normal people a 0 and disturbed people a 1,  permits us only to express an all-or-nothing difference in people, not really a good rule 
· the rules by which you assign numbers determines the kinds of conclusions you reach 
Nominal Scales:
· Defined: a measure that simply divides objects or events into categories according to their similarities or differences
· Simplest kind of scale, classification system
· Rule is that objects or events of the same kind get the same number and objects or events of a different kind get a different number
· Words can be used instead of numbers to identify classes 
· Ex. types of defense mechanisms
Ordinal Scales
· Defined: a measure that both assigns objects or events a name and arranges them in order of their magnitude 
· Ex. Jess’s preference for 5 kinds of vegetable, but does not give difference in preference
· The ordinal position (rank order) of #’s on the scale must represent the rank order of the psychological attributes of the objects of events
· Ex. preferences
Interval Scales 
· Defined: a measure in which the differences btw numbers are meaningful, includes both nominal and ordinal info
· Ex. Nico rating veggies from 1 being asparagus(worst) and 7 peas (best) 
· Equal differences btw numbers on the scale must represent equal psychological differences btw the events or objects
· Ex. IQ
Ratio Scales:
· A measure having a meaningful zero point as well as all of the nominal, ordinal and interval properties
· Ex. see book 
· The ratio between the numbers on the scale must represent the psychological ratios btw the events or objects
· Ex. measure time it took to press a button, results are 50ms, 100ms, 75ms, because reaction time is a ratio scale, you can tell that the 2nd person took twice as long as the first 
· Ex. Steven’s laws of sensation magnitude
Comparison of Scales
· Nominal scales gives info only about whether 2 items are the same or different
· Ordinal gives us that and ranking of some variable
· Interval conveys nominal and ordinal, and allows us to make quantitative statements about the magnitude of differences btw events
· Ratio contains all info and conveys info about ratio of magnitudes, could get all other info using this scale
· Permissible transformations: ways we can alter the assignment of numbers to individual events without distorting the scale
· Used in order to aid in interpretation or to meet the assumptions of a statistical test
· Become fewer as we go from nominal to ratio scales 
· Ex. in nominal we could use any 5 numbers to name each vegetable, or in ordinal we can use any numbers as long as they tell the order of vegetable preference
· Interval: could add or substract or multiply a constant to all numbers
· Ratio: all we can do is multiply by a constant
Measurement and Statistics
· The scale on which a variable is measured determines the type of statistics that can be performed
· Parametric statistics: make assumptions about the population from which the data was drawn, Pearson correlation coefficient, the t test, and analysis or variance
· Some say inappropriate to use unless data is measured on an interval or ratio scale
· Nonparametric stats: tests based on rank order of the data or on the sign of the differences btw subjects
· Parametric is use all info present in the data where nonparametric use only a portion of it, so parametric are usually used
Reliability and Validity of Measurements
· Ex. measuring size of head for intelligence, reliable because you get the same result every time but not valid results because the measurement have nothing to do with the concept we want to measure
· Good measurements have both reliability and validity
· Reliability: the property of consistency of a measurement that gives the same result on different occasions
· Validity: the property of a measurement that tests what it is supposed to test 
Variability and Error
· Variability in the dependent variable is good when it is associated with changes in the independent variable 
· Error Variance: variability in the dependent variable that is not associated with the independent variable (aka random error)
Validity of Measurements
· Construct Validity: a test that the measurements actually measure the constructs they are designed to measure but no others
· Ex. a test of leadership should not measure extroversion
· A test should measure what it intends to measure but not measure theoretically unrelated concepts (ex. musical aptitude test should not require too much reading ability)
· A test should prove useful in predicting results related to the theoretical concept it is measuring (ex. music ability test should predict who will benefit from lessons, etc)
· Face validity: idea that a test should appear superficially to test what it is supposed to be tested 
· more a problem of public relations than of true validity
· a test may have a high or low degree of validity, regardless of its face validity
· Content Validity: idea that a test should sample the range of behaviour represented by the theoretical concept being tested
· ex. an intelligence test should test general knowledge, verbal, spatial ability etc. 
· Criterion validity: idea that a test should correlate with other measures of the same theoretical concept
· Ex. different intelligence tests should correlate, and behaviours like doing well in school should correlate too
· Concurrent validity: if the criterion of an intelligence test is whether it correlates with how well the child is doing in school 
· Predictive validity: if the criterion of an intelligence test is how well the test can predict future performance of a child, ex. college
Types of Measurement Error
· 1) Systematic: measurement error that is associated with consistent bias, may not be a problem in research if all groups/ conditions 
· ex. use scales with systematic error for all tests 
· can be serious if it is associated with the independent variable, confounds results
· 2) Random error 
· always a serious problem in research because it can reduce the precision with which you assess the effects of the independent variable
· is a threat to the reliability of measurement 
Type of Reliability Measures
· Test-retest reliability: the degree to which the same test score would be obtained on other occasion
· Integral Consistency: the degree to which the various items on a test are measures of the same thing
· Using split-half reliability, determined when items on a test are divided into two sets as if they were two separate tests, then the scores are correlated, if the test is a good test, it will have a high split-half correlation
Choosing the Level of the Independent Variable
· 1) the stimulus should cover as much of the range as practical, could be misleading if you choose too few levels
· 2) the stimuli should be close enough together that overlooking any interesting relationships between the stimuli is unlikely, if the range is too wide you could miss something
· 3) in within-subjects designs, when a participant is to experience all stimuli in a single session, as least 7 stimuli should be presented if possible. If less than 7 participants can remember previous ones 
· 4) the spacing of quantitative variables
· ex. may space intervals logarithmically to see the beginning action, ex rats 





Ch. 14: Data Exploration, Part 1: Graphic and Descriptive Techniques
Note: omit "percentile-based measures of variability" on p. 354
-omit "Regression and Variance Accounted For" (from p. 366 - 368)
-don’t memorize equations in footnotes on p. 356.
Preparing Data for Analysis
· Before study, you should decide how you were going to handle your data, how to record them, how to prepare them for analysis, which statistics to use
· Lab notebook: for recording info important to the study such as design, procedure, and planned analysis
· Components of Data handling:
· 1) put the data into matrix form in a summary data sheet
· 2) Do preliminary statistics and plots
· 3) Check for invalid data and make corrections
· 4) Check for missing data and replace with missing data code
· 5) Check for wild data and remove
· 6) Describe the data numerically, with descriptive statistics 
· 7) Describe data graphically
· 8) Perform inferential statistics
· Data Reduction: (1st step) the process of transcribing data from individual data sheets to a summary form 
· Differ from one study to the next
· Initial recording: done on sheets, record response of each participant, should have spaces to record time, date, researcher’s name, condition, any other identifying info needed
· Questionnaire: (participant fills out) place column on right hand side of data sheet which the data can be transferred as a first step in data reduction, number column in regards to the column which the data will be recorded on the summary sheet
· Transcribe data into a summary sheet or electronic spreadsheet
· Summary sheet: 1 page including all data, usually in matrix form (aka a tabular arrangement with rows indicating subjects and columns indicating independent variables 
· Example: p. 349 Dr. Carlton’s Tests 
· The Coding Guide (p 351 ex)
· A record that specifies the variables of a study, the columns that occupy in the data file and their possible values
· Specifies for each variable the number of digits, which columns in the data file they will occupy, and the possible values of the variable 
· Create a nominal scale to state which label goes with which number (ex. 1= 8 am class, 2= 11 am class)
· Record coding guide in lab notebook, comment page of your data sheet 
Preliminary Descriptive Statistics
· Descriptive Statistics: statistics that summarize a set of data (do first)
· Inferential Statistics: statistics that help us to draw conclusions about populations 
Measures of Central Tendency 
· A single number that is used to represent the average score in the distribution
· Mode: the most common score in a frequency distribution, not very usually for small data sets because it can bounce around easily, good representation for large data set (fairly stable), does not enter into any statistical analysis
· Median: middle most score, (# of scores plus 1)/ 2 (where is the middle #) 
· Adv: half scores fall above and below it
· Disadv: requires ranking of scores and counting to find middle, use in statistical analysis is limited 
· Mean: average, sum of number/ # of scores 
· adv: uses all information, best idea of average, only one that influenced by all the scores, basis for further statistical analysis, means of subgroups can be combined to get entire  group mean (only if each subgroup has the same number)
· Disadv: sensitive to extreme scores 
· Grand mean: (mean1)(N1) + (mean2)(N2)/ N1 + N2 
Measures of Variability
· Want to know how much the data differs from each other
· Range: difference between the highest and lowest scores in a distribution 
· Highly unstable because it depends completely on two extreme scores 
· Interquartile rand and semi-interquartile range are useful in describing data when the median has been used as the measure of central tendency and when the data is skewed

Variance and Standard Deviation (ex. p 355)
· Variance: the average of the squared deviations from the mean 
· Sx2 = sum (X- X(bar))2 / N
· Use sum of deviations squared, because the sum of the deviations is zero 
· Sum of Squares: the sum of the squared deviations from the mean, different from sum of squared scores
· Computational formula: Sx2 = (sum X2 – (sum X)2/N) / N 
· Can be used for analysis of variance 
· Disadv:  not scaled in the same units as the original scores
· Standard deviation:  the square root of the variance; a measure of variability in the same units as the scores being described 
· adv: related to other commonly used statistical procedures, represents all scores 
· disadv: affected by outliers
Tables and Graphs 
· Table: a display of data in numerical form in the rows and columns of a matrix
· Graph: a representation of data by spatial relationships in a diagram 
· Help us understand relationships btw variables
· x-axis: independent variable, y-axis: dependent variable (not always)
Frequency Table (p 328)
· rows indicate possible scores, columns represent particular info about those possible scores
· each row gives information about a particular score 
· allow a lot of info to be arranged and displayed in a clear format 
Frequency Distributions
· Defined: a graph that shows the number of scores that fall into specific bins or divisions of the variable 
· Ex. bins in Dr. Carlton’s study: the # of items correct on the test 
· Bar on each score goes from half unit below to half unit above indicating the real limits 
· Contiguous (touching) bars represents the idea that the underlying variable we are measuring is continuous (believe that the knowledge is continuous, even though students only get a whole number score)
· Histogram: a frequency distribution in which the frequencies are represented by contiguous bars 
· Generally more informative when few categories than polygon
· Frequency Polygon: a frequency distribution in which the frequencies are connected by straight lines 
· Don’t have x being independent variable and y being dependent variable, in this x is the dependent variable and y is the frequency 
· When many categories, data usually begin to approx. a smooth curve and this is clearer
· Normal Curve: a bell-shaped, symmetrical curve described by a certain mathematical function (p 361)
· Skewed: a distribution that is not symmetrical 
· Negatively- tail at the left, positively- tail at the right
Behaviour of Mean, Median and Mode with Various Shaped Distributions
· Symmetrical: all measure are the same
· Skewed to the left (negatively): mode >  median > mean
· Skewed to the right (positively): mean > median > mode
· Mode not affected by skewness 
· Median is pulled down a bit  (when skewed to left) and mean is pulled down the lowest (to left)
Cumulative Frequency Distributions
· A frequency distribution that shows the number of scores that fall at or below a certain score
· Ex. if prof is concerned with # of students that scored lower than 15 on the test
· Usually frequency polygons used
· 1) The score is represented by its upper real limit not the midpoint of the interval: the reason is that the upper real limit is the only point in the interval that is certain to include all scores that fall in or below the entire interval
· 2) The graph always increases monotonically, never decreases
· 3) Shape of graph is usually sigmoidal or S-shaped, horizontal at either end, high in middle (p 363)
· if skewed, steepest part of curve will be toward the lower or higher end
Percentiles
· percent that follows at or below a score 

Tables and Graphs that Show the Relationship between two variables 
Scattergrams
· A graph showing the responses of a # of individuals on two variables; visual display of correlational data
· Commonly used to illustrate correlational data that illustrates relationship of two variables, so doesn’t matter what is plotted where (both may be dependent or both may be independent)
· We often don’t know whether variables are dependent or independent unless we actually manipulate one of the values
· Ex. stick black top and number of babies that die in hospital are both dependent (on hot weather)
· Correlation coefficient: statistic indicating the strength of the relationship between two variables
Correlation
· The strength of the relationship between two variables  (Pearson correlation coefficient)
· Values between +1 and -1 (r value)
· +1: perfect correlation, y increases as x increases (linear function): ex. weight in pds and weight in kg
· -1: perfect correlation, high values of x associated with low values of y, linear, height of two ends of a see-saw
· 0.5 is pretty good but not always correlated (ex. height and weight)
· 0: no correlation
· Possible for a relation between variables that isn’t a straight line so this underestimates a curvilinear relationship
Tables with One Independent and One dependent Variable
· Dependent variable, score, becomes matrix, row?, should have one row
· Values of independent variable become the columns (class meeting time)
· Tables become more complicated if there is more than one independent variable
Graphs of Functions
· Y-axis dependent, x axis independent
· Line graph: a graphical representation using lines to show relationships btw quantitative variables
· If we can draw lines btw data points (should usually connect this way) , implies we could find a particular mathematical function. Data points connect with straight line indicate empirical function
· Drawing smooth curve implies a particular mathematical function and generally means that there is a theory that describes the exact shape 
Bar Graphs
· Graphical representation of categorical data in which the heights of separated bards of columns show the relationships btw variables
· When independent variable is categorical: ex, gender, 
· Bars don’t touch, cant do line because nothing in btw male and female, but if masculinity and feminity is measured as a test, can use a line graph 
Relationship Btw Frequency Distributions and Other Graphs
· Frequency distributions are different from other graphs but could be related (see p 372) 
Time-Series Graphs 
· A graph in which the x-axis (abscissa) represents time 
· Ex. in 6 writing tests, teacher notices on 3rd test that students eyes are wandering, moves them but since she kept a seating chart can calculate percentage of identical answers for the 1st two tests
· Ex. cumulative report in operant conditioning research and behavioural research (rat example p. 273)
Indicating Variability of the Data in a Graph
· Commonly done using Error bars: vertical lines in a graph that indicate plus or minus one standard deviation of the data or, less frequently, the standard error of the mean
· Ex. ask male and female how they likes the movie, females have greater error bar meaning there were more variable than males in their response
· Can be misleading: one standard deviation either side of the mean will include 68% of the cases, how could the error bar of the females touch zero?
· Solved with Box-and-whisker plot: a type of graph based on median and percentiles rather than mean and standard deviation (p 374)
· Box for female extends from 25 to 75th percentile, horizontal line in box means median (50th percentile)
· Whicker (line) extends to 10th percentile and upper one to 90th
· Two distributions are skewed, median women did not like the movie, median men did
· ADV: This plot shows how skewed the data is
· Can be used in place of a frequency distribution because it is based on percentiles 
Checking for Invalid Data, Missing Data and Outliers
· Invalid Data: data points that fall outside the defined range for that variable of data
· Missing Data:  empty cells in a data matrix (common in questionnaires, skipping question)
· Outliers: data points that are highly improbable, although not impossible, extreme scores from normal distribution or “oops I wasn’t paying attention” response, failure to follow instructions or read questions carefully
· One criterion might be to eliminate scores 3 or more standard deviations from the mean
· Can’t just get rid of data to satisfy results, if acceptable to do so, must state that data was eliminated and describe the criteria that was used to do so
· Good to perform a statistical analysis with or without the wild data to show the difference it makes
· Do preliminary stats on the matrix to search for these things
· Missing Data Code: a symbol such as an asterisk * that is entered in a cell that has no data
· MIN and MAX tell the minimum and max score on each variable
Figures:
· Follow APA guidelines, usually 2/3 high as they are wide
· [bookmark: _GoBack]Chartjunk: parts of a graph that aren’t necessary to understand it 
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