Research:   seq NL1 \r 0 \h LEARNING OBJECTIVES

1

 seq NL_a \r 0 \h .
Define critical thinking. Be able to think critically about a hypothesis by using the five-step process presented in the text. (see Thinking Critically About Psychology (Or Anything Else))

2

 seq NL_a \r 0 \h .
Define hypothesis, operational definition, variables, and data. Explain the value of evaluating reliability and validity. (see Critical Thinking and Scientific Research)

3

 seq NL_a \r 0 \h .
Describe the evolution of a theory. (see The Role of Theories)

4

 seq NL_a \r 0 \h .
Name the four scientific goals of psychology. (see Research Methods in Psychology)

5

 seq NL_a \r 0 \h .
Describe the four basic research methods (naturalistic observation, case studies, surveys, correlational studies) used to describe and predict a phenomenon and give examples of each. Explain the advantages and disadvantages of each method. (see Research Methods in Psychology)

6

 seq NL_a \r 0 \h .
Define an experiment and give an example of it. Explain why an experiment allows investigation of causation. (see Experiments: Exploring Cause and Effect)

7

 seq NL_a \r 0 \h .
 seq NL_a \r 0 \h Define and explain the role of experimental and control groups and of independent and dependent variables in an experiment. Define confounding variables. (see Experiments: Exploring Cause and Effect)

8

 seq NL_a \r 0 \h .
Define  seq NL_a \r 0 \h confounding variables and discuss how they present problems in the interpretation of experimental results. Define random variables, random assignment, and placebo. (see Experiments: Exploring Cause and Effect)

9

 seq NL_a \r 0 \h .
 seq NL_a \r 0 \h Describe the relationship between experimenter bias and a double-blind design. (see Experiments: Exploring Cause and Effect)

10

 seq NL_a \r 0 \h .
 seq NL_a \r 0 \h Define sampling, and representative, random, and biased samples. Discuss the importance of sampling in data collection. (see Selecting Human Participants for Research)

11

 seq NL_a \r 0 \h .
Define behavioral genetics. (see Linkages: Psychological Research Methods and Behavioral Genetics)

12

 seq NL_a \r 0 \h .
Explain how family, twin, and adoption studies help to establish the relative roles of genetic and environmental variables. (see Linkages: Psychological Research Methods and Behavioral Genetics)

13

 seq NL_a \r 0 \h .
Summarize the use of descriptive and inferential statistics in evaluating research results. (see Statistical Analysis of Research Results)

14

 seq NL_a \r 0 \h .
 seq NL_a \r 0 \h Discuss the roles of mode, median, and mean in summarizing and describing research results. (see Descriptive Statistics)

15

 seq NL_a \r 0 \h .
 seq NL_a \r 0 \h Discuss the roles of range and standard deviation in summarizing and describing research results. (see Descriptive Statistics)

16

 seq NL_a \r 0 \h .
 seq NL_a \r 0 \h Define correlation. Describe how the absolute value and sign of a correlation coefficient are interpreted. (see Descriptive Statistics)

17

 seq NL_a \r 0 \h .
 seq NL_a \r 0 \h Explain why correlations do not imply causation. Describe the role of alternative hypotheses in the interpretation of a correlation. (see Descriptive Statistics)

18

 seq NL_a \r 0 \h .
 seq NL_a \r 0 \h Define statistically significant. Describe the role of statistical significance in thinking critically about scientific research. (see Inferential Statistics)

19

 seq NL_a \r 0 \h .
 seq NL_a \r 0 \h Describe the ethical guidelines that psychologists must follow. (see Ethical Guidelines for Psychologists)

 seq NLI \r 0 \h 

 seq NL1 \r 0 \h CHAPTER OUTLINE

OPENING SCENARIO AND EXAMPLE USED TO ILLUSTRATE CRITICAL THINKING:  
Dr. Francine Shapiro, a clinical psychologist, discovered that by moving her eyes back and forth when thinking of distressing events, she relieved her anxiety. She found the same reduction in anxiety when she used this with her clients. She called this EMDR (eye movement desensitization and reprocessing) and has trained over 30,000 therapists in fifty-two countries to use the technique.

I

 seq NLA \r 0 \h .
THINKING CRITICALLY ABOUT PSYCHOLOGY (OR ANYTHING ELSE)

A

 seq NL1 \r 0 \h .
Critical thinking is the process of assessing claims and making judgments on the basis of well-supported evidence. The basic questions that provide a strategy for critical thinking include:

1

 seq NL_a \r 0 \h .
What am I being asked to believe or accept?

EMDR causes reduction or elimination of anxiety-related problems.

2

 seq NL_a \r 0 \h .
What evidence is available to support the assertion?

Shapiro discovered that EMDR worked on others, not just herself.

3

 seq NL_a \r 0 \h .
Are there alternative ways of interpreting the evidence?

The effects could be due to people’s motivation to change or their desire to please Shapiro. The anxiety might have improved over time without any treatment.

4

 seq NL_a \r 0 \h .
What additional evidence would help to evaluate the alternatives?
The ideal method would be to identify people with anxiety, matched in every way, and divide them into three groups: a control group that received no treatment, a group given a motivational treatment but no anxiety treatment, and a group given EMDR. If the EMDR group did better than the passage of time group, then motivational explanations would be less plausible.

5

 seq NL_a \r 0 \h .
What conclusions are most reasonable?

People’s belief in EMDR, rather than the treatment itself, may be largely responsible for its positive effects. EMDR has a positive impact on some clients, but further research is needed to understand those effects.

B

 seq NL1 \r 0 \h .
Critical Thinking and Scientific Research

1

 seq NL_a \r 0 \h .
A hypothesis is a specific, testable proposition about a something to be studied (i.e., an educated guess about what might happen). Hypotheses state in clear, precise words what researchers think may be true and how they will know if it is not.

2

 seq NL_a \r 0 \h .
Operational definitions are statements describing the exact operations or methods used to manipulate and/or measure the variables in the research.

EXAMPLE:  An operational definition is the concrete, observable, measurable way a researcher studies an abstract concept. For example, say a researcher is studying the effects of humor on the longevity of terminally ill patients. We all know what humor is, but in his/her study the researcher needs to say how humor is going to be operationally defined or specified. He/she may say that it will be demonstrated by South Park television shows or by Three Stooges films. The researcher also needs to operationally define or specify longevity--perhaps how many days, or months terminally ill patients live after being exposed to humor.

3

 seq NL_a \r 0 \h .
Variables are specific factors or characteristics that are manipulated and measured in research. In the above example, the variables would be humor and longevity.

4

 seq NL_a \r 0 \h .
Data are objective, quantifiable evidence—numbers or scores that represent the variables of interest and provide the basis for conclusions.

5

 seq NL_a \r 0 \h .
Confirmation bias occurs when researchers look only for evidence that confirms a hypothesis.

6

 seq NL_a \r 0 \h .
Evidence addressing a hypothesis should be judged in terms of reliability (the degree to which the evidence is stable and consistent, in other words, able to be replicated) and validity (the degree to which the evidence accurately represents the topic being studied).

C

 seq NL1 \r 0 \h .
The Role of Theories

1

 seq NL_a \r 0 \h .
A theory is basically a set of explanations for why something occurs. More precisely, it is an integrated set of statements designed to account for, predict, and even suggest ways of controlling certain phenomena.

2

 seq NL_a \r 0 \h .
Theories are tentative explanations that must be subjected to scientific evaluation based on critical thinking.

3

 seq NL_a \r 0 \h .
Theories are constantly being formulated, evaluated, reformulated and even abandoned based on research results. This means that psychology cannot offer as many definite conclusions as one would want. Research often raises as many questions as it answers.

4

 seq NL_a \r 0 \h .
“Pop” psychologists tend to oversimplify issues, cite evidence for their views without concern for reliability or validity, and ignore evidence that contradicts their theories.

II

 seq NLA \r 0 \h .
RESEARCH METHODS IN PSYCHOLOGY

The scientific method generally consists of four main goals: Describe the phenomenon, make predictions about the phenomenon, and introduce enough control over the variables in the research to allow an explanation of the phenomenon with some degree of confidence. Researchers use naturalistic observation, case studies, surveys, and correlational studies to describe and predict behavior and mental processes. They use experiments to control variables and establish cause-effect relationships.

A

 seq NL1 \r 0 \h .
Naturalistic Observation:  Watching Behavior

Naturalistic observation is the process of watching without interfering as behavior occurs in the natural environment. Naturalistic observation provides large amounts of very rich data and allows observation of events that would be very difficult to duplicate in laboratory experiments. 
EXAMPLE: Students in elementary education are encouraged to observe children’s interactions on the playground without interfering. These observations can provide information about children’s social interactions and play behaviors. SEQ NL1 \r 0 \h 
1

 seq NL_a \r 0 \h .
Problems with naturalistic observation occur when people act differently because they know they are being observed. Observations can also be distorted if observers expect to see certain behaviors.

B

 seq NL1 \r 0 \h .
Case Studies:  Taking a Closer Look

A case study is an intensive examination of behaviors or mental processes in a particular individual, group, or situation. Case studies often combine observations, tests, interviews, and analysis of written records. Case studies are useful when a phenomenon is new, complex or relatively rare. Case studies are essential in studying some clinical and neurological problems.
EXAMPLE:  Case studies are important for neuropsychology, the study of the relationship between brain activity, thinking, and behavior. The text mentions Oliver Sack’s The Man Who Mistook his Wife for a Hat which presents case studies of patients with very rare brain/perceptual dysfunctions.

1

 seq NL_a \r 0 \h .
A limitation of case studies is that cases are not necessarily representative of people in general.In addition, case studies may also only contain the evidence that a particular researcher considers important.

C

 seq NL1 \r 0 \h .
Surveys:  Looking at the Big Picture

Surveys give broad portraits of large groups. A survey (also called interview, questionnaire, or self-report) asks people about their behavior, attitudes, beliefs, opinions, and/or intentions. Surveys are an efficient means of gathering large amounts of data from a large number of people.

1

 seq NL_a \r 0 \h .
There are potential problems with the survey method.

a

 seq NL_1_ \r 0 \h )
Good survey questions must not be “leading” and must be phrased clearly.

EXAMPLE: In 1992 a survey asked “Does it seem possible or does it seem impossible to you that the Nazi extermination of the Jews never happened?” Because it was phrased confusingly, results were not accurate.

b

 seq NL_1_ \r 0 \h )
 seq NL_1_ \r 0 \h Participants must be selected carefully to properly represent the population being studied. EXAMPLE:  The text notes that to get a complete picture of religious prejudice in America, people from all religious groups need to be surveyed, not just those from a particular denomination like Christians or Muslims.

c

 seq NL_1_ \r 0 \h )
People may also be reluctant to admit undesirable things about themselves or may say what they feel they should say about an issue. EXAMPLE: College surveys of cheating are difficult to conduct because students are reluctant to reveal information about themselves that is not positive.

D

 seq NL1 \r 0 \h .
Correlational Studies:  Looking for Relationships

Correlational studies examine relationships between variables in order to analyze trends in data, to test predictions, to evaluate theories, and to suggest new hypotheses. The data from naturalistic observations, case studies, and surveys may be examined to see if relationships exist between variables.
EXAMPLE: The text notes that one theory of aggression is that people learn to be aggressive by seeing aggressiveness in others. Psychologists have used correlational studies to look at children’s aggressiveness in relation to the amount of aggressiveness they have seen on television, finding that those who watch a lot of televised violence also tend to be more aggressive than other children.
1

 seq NL_a \r 0 \h .
Correlation does NOT describe cause and effect. The most obvious explanation for the relationship found in a correlational study may not always be the correct one.

EXAMPLE: As noted above, children who watch a lot of televised violence also tend to be more aggressive. However, perhaps the correlation appears because children who are more aggressive to begin with also choose to watch the most violent television.

2

 seq NL_a \r 0 \h .
Psychologists can evaluate these alternative explanations by conducting further correlational studies in which they look for trends in observational, case study, and survey data that support or conflict with these hypotheses.

E

 seq NL1 \r 0 \h .
Experiments:  Exploring Cause and Effect

An experiment is the only research method that directly tests cause-and-effect relationships between variables. Experiments are situations in which the researcher manipulates one variable and then observes the effect of that manipulation on another variable, while holding all other variables constant. SEQ NL1 \r 0 \h 
1

 seq NL_a \r 0 \h .
The experimental group receives manipulation, the experimental treatment. The control group receives no treatment or some other comparison treatment. This group provides baselines against which to compare the performance of others. If the only difference between the two groups is the treatment, then any differences between the groups at the end of the experiment should be caused by the treatment, not merely correlated with it.

2

 seq NL_a \r 0 \h .
The variable that the researcher controls or manipulates is the independent variable. The variable that the researcher observes and measures for an effect is the dependent variable (because it is affected by, or depends on, the independent variable).

3

 seq NL_a \r 0 \h .
Flaws in experimental control include confounding variables, which are factors that might have affected the dependent variable along with or instead of the independent variable. Three sources of confounding include random variables, participant expectations, and experimenter bias.

a

 seq NL_1_ \r 0 \h )
Random variables are uncontrolled (or uncontrollable) factors such as differences among participants (background, physical health, personalities, or vulnerability to stress, etc.) as well as differences in research conditions (time of year, time of day, temperature, noise level, etc.).

(1) seq NL_(a) \r 0 \h 
Random assignment of participants to experimental or control groups is used to distribute the impact of uncontrolled variables randomly, and most likely evenly, across the groups, minimizing the chance they will distort the results. Random assignment is not the same as random sampling (discussed below). Random sampling is used to ensure that the people studied are representative of some larger group, whereas random assignment is used in experiments to create equivalence among various groups.

b

 seq NL_1_ \r 0 \h )
 seq NL_1_ \r 0 \h Participants’ expectations or what people think about the experimental situation also has an impact. The placebo effect is improvement caused by a participant’s knowledge and expectations. A placebo is a treatment that contains nothing known to be helpful, but that nevertheless produces benefits because a person believes it will be beneficial. SEQ NL_1_ \r 0 \h 
(1

 seq NL_(a) \r 0 \h )
To directly avoid such effects, an extra control group, a placebo group, may receive a placebo, a treatment that appears to be the same as the experimental treatment, but which lacks the critical “ingredient.”

c

 seq NL_1_ \r 0 \h )
 seq NL_1_ \r 0 \h Experimenter bias could also confound results. The experimenter could subtly and unintentionally alter her/his behavior toward the different groups and thus affect the results of the study.

EXAMPLE: The text describes a study in which Rosenthal randomly picked mice from the same populations and told some lab assistants that their mice were “maze-bright,” while others were told that their mice were “maze-dull.” The mice performed to their experimenters’ expectations, even though they were equally maze intelligent. Rosenthal believed that the experimenters’ expectations caused them to alter subtly their training and handling techniques, which had an impact on the animals’ learning.

(1

 seq NL_(a) \r 0 \h )
To prevent such effects, in a double-blind design, neither participants nor those who deal directly with participants know the results expected nor the identity of the of the recipient of the experimental or the control treatments.

F

 seq NL1 \r 0 \h .
 seq NL1 \r 0 \h Selecting Human Participants for Research SEQ NL1 \r 0 \h 
1

 seq NL_a \r 0 \h .
Sampling is the process of selecting participants for research. SEQ NL_a \r 0 \h 
a

 seq NL_1_ \r 0 \h )
For the study results to generalize to the entire population, a random sample should be selected. Truly random samples allow every member of a population an equal chance of being selected. A biased sample occurs if not everyone has an equal chance of being selected. A truly random sample is difficult to obtain, so researchers try to draw their participants as randomly as possible from the population of interest. They try to draw a representative sample of participants whose characteristics fairly reflect the larger population in terms of age, gender, ethnicity, socioeconomic status, and so forth.

b

 seq NL_1_ \r 0 \h )
Not even a truly random sample will create a perfectly representative sample. The people selected may happen to be slightly different from the people not selected (sampling error). And, not everyone who is randomly selected will agree to participate (nonresponse error). Psychologists sometimes draw participants from populations that are conveniently available (convenience samples). However, study conclusions must be limited to reflect the limitations of the samples.

III

 seq NLA \r 0 \h .
 seq NLA \r 0 \h LINKAGES: PSYCHOLOGICAL RESEARCH AND BEHAVIORAL GENETICS

Psychologists try to understand how people’s genetic inheritance (their biological nature) intertwines with environmental events and conditions before and after birth (often called nurture) to shape their behavior and mental processes.

A

 seq NL1 \r 0 \h .
Behavioral Genetics is the study of how genes and heredity interact to affect behavior. It explores the relative roles of genetic and environmental factors in creating differences in behavioral tendencies among groups of people. SEQ NL1 \r 0 \h 
1

 seq NL_a \r 0 \h .
Early behavior genetics research examined the effects of selective breeding on animal behavior. Interpretation of such research is difficult because it is not behaviors that are inherited but differing sets of physical structures, capacities, etc., that in turn make certain behaviors more or less likely to occur. Nevertheless, these tendencies can be altered by the environment.

2

 seq NL_a \r 0 \h .
Research on behavioral genetics in humans depends on correlational studies, usually in the form of family studies, adoption studies, and twin studies.  SEQ NL_a \r 0 \h 
a

 seq NL_1_ \r 0 \h )
Family studies examine whether similarities in behavior and mental processes are greater in people who are closely related as compared to more distant relatives or unrelated individuals.

b

 seq NL_1_ \r 0 \h )
Twin studies explore the heredity-environment mix by comparing the similarities seen in identical twins with those of nonidentical twins. Twins usually share the same environment and may be treated very similarly by others. Therefore, if identical twins (whose genes are exactly the same) are more alike on some characteristic than nonidentical twins (whose genes are no more similar than those of siblings) that characteristic may have a significant genetic component.

c

 seq NL_1_ \r 0 \h )
Adoption studies examine whether adopted children’s characteristics are more like those of their biological parents than those of their adoptive parents.

d

 seq NL_1_ \r 0 \h )
Results of the Human Genome Project will also have an impact on behavioral genetics research. Pinpointing which genes contribute to individual differences in disorders, as well as to normal variations in personality and mental abilities, is an ongoing process. Finding the DNA differences responsible for the role of heredity in psychology will eventually make it possible to understand exactly how heredity interacts with the environment as development unfolds.

IV

 seq NLA \r 0 \h .
 seq NLA \r 0 \h STATISTICAL ANALYSIS OF RESEARCH RESULTS

Scientific investigations usually generate a large amount of data (measurement results, scores, ratings, number of observations, etc.). Statistical analyses are the methods most often used to summarize and analyze data. Descriptive statistics describe data, whereas inferential statistics are mathematical procedures used to make inferences about what data mean.  SEQ NLA \r 0 \h 
A

 seq NL1 \r 0 \h .
Descriptive Statistics

1

 seq NL_a \r 0 \h .
Measures of central tendency describe the typical value or score in a set of data.

a

 seq NL_1_ \r 0 \h )
The mode is the value or score that occurs most often in a data set.

b

 seq NL_1_ \r 0 \h )
The median is the halfway point in a set of data (i.e., half of the numbers fall above and half fall below it). The median takes each score into account with equal weight and is less sensitive to extreme scores.

c

 seq NL_1_ \r 0 \h )
The mean, or arithmetic average, is obtained by summing the values of all scores and then dividing by the total number of scores. The mean is affected by the actual value of each score.

2

 seq NL_a \r 0 \h .
Measures of variability describe how a set of values are spread out or dispersed. SEQ NL_a \r 0 \h 
a

 seq NL_1_ \r 0 \h )
The range is the difference between the highest and lowest value of a data set.

b

 seq NL_1_ \r 0 \h )
The standard deviation (SD) measures the average difference between each score and the mean of the data set. It tells us how much the scores in a data set vary or differ from one another. The higher the standard deviation, the more variability there is in the data.

3

 seq NL_a \r 0 \h .
Correlation and correlation coefficients refer both to how strongly variables are related to another and to the direction of the relationships. A positive correlation means two variables increase together or decrease together. A negative correlation means that the variables move in opposite directions: when one increases, the other decreases. SEQ NL_a \r 0 \h 
a

 seq NL_1_ \r 0 \h )
The correlation coefficient, symbolized r, is a statistic measuring the strength and direction of a correlation and can vary from +1.00 to -1.00. The absolute value of r (.20, .80, etc.) indicates how strong the relationship is between the two variables. The higher the absolute value of ,r the stronger the correlation that exists between the two variables. The plus or minus sign of r indicates the direction of the correlation. A plus sign (+) indicates a positive correlation; a minus sign indicates a negative correlation.

b

 seq NL_1_ \r 0 \h )
Correlations indicate nothing regarding cause-and-effect. They ONLY show that a relationship exists between variables. They cannot explain the relationships.

EXAMPLE: The number of icicles is positively correlated with the number of people wearing coats. Icicles do not cause coat wearing, and coat wearing does not cause icicles. Both are caused by a third variable, freezing temperatures.

B

 seq NL1 \r 0 \h .
Inferential Statistics

These procedures rely on certain rules of probability to evaluate the likelihood that a difference between groups or a correlation is a significant finding, or might have occurred just by chance. SEQ NL1 \r 0 \h 
1

 seq NL_a \r 0 \h .
If the results of statistical tests indicates that the correlation coefficient or the difference between two means is larger than would be expected by chance along, that correlation or difference is said to be statistically significant.
C

 seq NL1 \r 0 \h .
Statistics and Research Methods as Tools in Critical Thinking.

It is important to use the critical thinking skills outlined previously to evaluate research designs and statistical methods, especially when study results are dramatic or unexpected. SEQ NL1 \r 0 \h 
EXAMPLE: The text notes that controlled experiments found that claims (based on case studies) about “facilitated communication” (which supposedly allows autistic people to communicate using a keyboard while being “facilitated” by another person steadying their hands) were groundless. The autistic person’s ability to communicate disappeared when the facilitator did not know the question asked of the participant or the facilitator could not see the keyboard.

V

 seq NLA \r 0 \h .
 seq NLA \r 0 \h ETHICAL GUIDELINES FOR PSYCHOLOGISTS SEQ NLA \r 0 \h 
A

 seq NL1 \r 0 \h .
Psychologists must analyze and report research fairly and accurately. All research must protect the welfare and dignity of participants (human and animal).

1

 seq NL_a \r 0 \h .
Human participants must be able to make informed decisions about their voluntary participation. If deception is used, it must be revealed and explained afterward (“debrief”). In the debriefing. all relevant information about the research must be revealed, and any misimpressions created must be corrected.

B

 seq NL1 \r 0 \h .
When research involves risks or discomfort, researchers (and research-monitoring committees, like Institutional Review Boards [IRBs]) must determine that the potential benefits outweigh any potential harm.

1

 seq NL_a \r 0 \h .
Empirical studies show that animals used in psychological research are not routinely subjected to extreme pain, starvation, or other inhumane conditions. High standards for animal care and treatment are required by legal and voluntary professional guidelines and by principles of good scientific research.

C

 seq NL1 \r 0 \h .
The American Psychological Association has developed Ethical Principles of Psychologists and Code of Conduct, a professional code of ethics that  emphasizes the importance of ethical behavior and describes specific ways psychologists can protect and promote the welfare of society and people with whom they work.

1

 seq NL_a \r 0 \h .
As teachers, psychologists should strive to give students a complete, accurate, and up-to-date view of each topic, not a narrow, biased point of view.

2

 seq NL_a \r 0 \h .
Psychologists should perform only those services and use only those techniques for which they are adequately trained; for example, a biological psychologist should not conduct therapy.

3

 seq NL_a \r 0 \h .
Except in the most unusual circumstances, psychologists should NOT reveal information obtained from clients or students, and they should avoid situations in which a conflict of interest might impair their judgments or harm someone else.

