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THE SCIENTIFIC APPROACH TO BEHAVIOR

GOALS OF THE SCIENTIFIC ENTERPRISE
· scientists share three sets of interrelated goals:
1. Measurement and description
· measurement of the phenomenon must be present in an investigation
· the first goal of psychology is to develop ways to measure data to be able to describe behavior
2. Understanding and prediction
· scientists believe they understand something when they can explain why it occurs
· hypotheses are made by scientists
· hypothesis: a statement about the relationship between two or more variables
· variables: a measureable condition, event, characteristic, or behavior that can be controlled and observed
3. Application and control
· scientists hope that the data they collect can be used practically in society
· theory: a system of interrelated ideas used to explain a set of observations
· psychologists can go from having a description of behavior to actually understanding it
· theories must be testable
· confidence in a theory may grow or diminish if tests support or disagree with the theory

STEPS IN A SCIENTIFIC INVESTIGATION
· systematic: to follow a pattern or a set of steps
· steps in a scientific investigation:
1. Formulate a testable hypothesis
· theory/idea  hypothesis
· operational definition: the actions or operations that will be used to measure or control a variable
2. Select the research method and design the study
· hypothesis  empirical test
· there are various methods of testing
· participant/subject: a person or animal who is systematically observed
3. Collect the data
· data collection techniques: procedures for making empirical observations and measurements 
4. Analyze the data and draw conclusions
· observations are translated into numbers
5. Report the findings
· publication is key as it shares information with other scientists
· journal: a periodical that publishes technical and scholarly material

ADVANTAGES OF THE SCIENTIFIC APPROACH
· the scientific approach offers clarity and precision
· this enhances communication
· it is also intolerant of error
· errors are not accepted and scientists are trained to be very focused on their experiments



EXPERIMENTAL RESEARCH

· research method: a general strategy for conducting a study
· experiment: a research method in which the investigator manipulates variables in controlled conditions and observes changes in another variable

INDEPENDENT AND DEPENDENT VARIABLES
· independent variable: a variable that changes to create a possible impact on another variable
· dependent variable: a variable that changes due to another changing

EXPERIMENTAL AND CONTROL GROUPS
· experimental group: a group of subjects that receive special treatment in regard to the independent variable
· control group: a group of subjects that do not receive special treatment

EXTRANEOUS VARIABLES
· it is impossible to ensure that both the experimental and control groups are alike (except for their treatment)
· extraneous variables: variables, other than the independent variable, that can influence the dependent variable
· can include personality, risk-taking propensity
· confounding of variables: occurs when two variables are linked in a way that makes it difficult to sort out their specific effects
· a confounding of variables can wreck a whole experiment
· random assignment: occurs when all subjects have an equal chance of being assignment to any group

VARIATIONS IN DESIGNING EXPERIMENTS
· some experiments are simple; they have one independent variable and one dependent variable
· one group of subjects may be advantageous
· ensures the control and experimental groups are the same
· it is possible to manipulate more than one independent variable in a single experiment
· it is possible to use more than one dependent variable

ADVANTAGES AND DISADVANTAGES OF EXPERIMENTAL RESEARCH
· advantages:
· allows for cause-and-effect relationships to be proven or disproven
· isolation of a variable is possible
· disadvantages:
· experiments are often artificial
· the exact conditions that scientists create may not reflect day-to-day life
· field experiments can remedy this issue
· some questions cannot be answered
· ethics stops questions from being answered
· sometimes a variable is impossible to change


DESCRIPTIVE/CORRELATIONAL RESEARCH

NATURALISTIC OBSERVATION
· naturalistic observation: a researcher carefully observes behavior without interacting with the subjects
· conditions are less artificial in naturalistic observation
· it can also be used to study animal behavior
· reactivity: when a subject’s behavior is changed due to the presence of an observer

CASE STUDIES
· case study: an in-depth investigation of a subject
· helpful in studying phenomena
· can be highly subjective

SURVEYS
· survey: questionnaires and interviews are used to gather information
· dependent on self-report data
· may include a sampling bias

ADVANTAGES AND DISADVANTAGES OF DESCRIPTIVE/CORRELATIONAL RESEARCH
· 54-55
· advantages:
· researches are given a way to explore questions
· disadvantages:
· events cannot be controlled to isolate cause and effect



STATISTICS AND RESEARCH

· statistics: the use of mathematics to organize, summarize, and interpret numerical data

DESCRIPTIVE STATISTICS
· descriptive statistics: used to organize and summarize data
· descriptive statistics include:
· central tendency
· median: middle-score in the data
· mean: the average of all the scores
· mode: the most frequent score
· frequency polygon: a line figure used to present data from a frequency distribution
· frequency distribution: an orderly arrangement of scores depicting the frequency of each score
· negatively skewed distribution: most scores are at the right
· positively skewed distribution: most scores are at the left
· variability
· variability: how much the scores in data vary from each other and the mean
· standard deviation: index of the amount of variability
· normal distribution: a symmetrical, bell-shaped curve that represents the pattern of dispersion
· percentile score: the percentage of people who score at or below a certain score
· correlation
· correlation: when two variables are related
· correlation coefficient: a numerical index of the degree of relationship between two variables
· positive correlation: as one variable increases, another does as well
· negative correlation: as one variable increases, the other decreases
· correlations can be strong or weak
· it also allows for predictions to be made
· it does not prove a cause-and-effect relationship
· a third variable may be effecting a perceived cause-and-effect relationship

INFERENTIAL STATISTICS
· inferential statistics: used to interpret data and draw conclusions
· statistical significance: exists when the probability that the observed findings are due to chance is low



EVALUATING RESEARCH

· replication: the repetition of a study to see if past results can be duplicated
· allows for the elimination of mistakes

META-ANALYSIS
· meta-analysis: combination of statistical results of many studies of the same question which represents the reliability and consistency of the effects of a variable
· results from research studies are taken and evaluated 
· researchers must be careful when picking which studies to evaluate for a meta-analysis

SAMPLING BIAS
· sample: the collection of subjects selected for observation
· population: a larger collection that researchers generalize
· sampling bias: exists when a sample cannot fully represent that population that it was drawn from
· WEIRD societies: wealthy, educated, industrialized, rich, democratic

PLACEBO EFFECTS
· placebo effect: occurs when a participant’s expectations impacts them even though treatment is fake of ineffectual
· placebo effects can positively impact one’s physical and mental health

DISTORTIONS IN SELF-REPORT DATA
· self-report data: a subject’s personal account of their behavior
· social desirability bias: a tendency to give socially approved answers
· people tend to report that they are healthier, happier, and less prejudice
· response set: a tendency to respond to questions in a way that is unrelated to the content of the question
· halo effect: occurs when one’s evaluation of a thing sways in a particular direction depending on the situation

EXPERIMENTER BIAS
· experimenter bias: occurs when a researcher’s expectations or preferences about the outcome of a study influence the results obtained 
· some experimenters “see what they want to see”
· some may ever influence their subjects’ behavior
· double-blind procedure: a research strategy in which neither subjects nor experimenters know which subjects are in the experimental or control groups



DO THE ENDS JUSTIFY THE MEANS?

· ethics in psychology can be easy
· do not participate in torture
· tell the truth
· sometimes it can be difficult and unclear
· should researchers be allowed to play with emotions?
· can they deceive their subjects?
· there have been many experiences in the past where ethics and human dignity were ignored

ETHICAL GUIDELINES
· there are four principles in the CPA’s ethical guidelines:
1. Respect for the dignity of persons
2. Responsible caring
3. Integrity in relationships
4. Responsibility to society
· value should not be determined by culture, race, nationality, or other factors
· psychologists have a responsibility to protect the rights, privacy, personal liberty, and self-determination
· psychologists have numerous tasks that focus on ethical behavior
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