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How to Use This Book


This edition of Barron’s AP Psychology has been completely overhauled to align with the 2024 changes to the AP Psychology curriculum and test.




Course Content


Revisions have been made to the review content, and the overall structure of the book has been altered to match the new 5-unit structure. The updated edition of the book includes:




	[image: ]Revised “AP Psychology Course and Exam Description” and “Overview of the AP Psychology Exam”



	[image: ]A Unit 0 addressing the Science Practices essential to the exam’s new and greater focus on understanding research



	[image: ]Vocabulary terms in bold aligned with terms in the College Board’s Course CED items



	[image: ]Science Practice Skill 2 (Research Methods) and Science Practice Skill 3 (Data Analysis) multiple-choice items included with each chapter











Multiple-Choice Questions


The new test will include 75 multiple-choice items, each with 4 answer choices. These items do not ask for definitional knowledge; they require a greater depth of understanding and ability to apply concepts. As a result, in this edition:




	[image: ]All multiple-choice items at the end of each unit and in the practice test will align with the new format and reflect the emphasis on the ability to apply knowledge and analyze and interpret data



	[image: ]The chapter on “Multiple-Choice Test-Taking Tips” has been revised to reflect these changes











Free-Response Questions (FRQs)


The revised exam will still include two FRQs, but their format has been entirely revised. We have included a chapter explaining the new FRQs and provide an example and how it would be scored.







Practice Exams


This edition contains two complete practice tests that represent our best approximation of the exams we will see in the coming years.


























	BARRON’S ESSENTIAL


	5











As you review the content in this book to work toward earning that 5 on your AP PSYCHOLOGY exam, here are five things that you MUST know above everything else:
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	Psychology is a science. Psychological researchers use the scientific method to gather data and test hypotheses about the mind and behavior instead of relying on intuition, what the majority of people believe, or “common sense.” Often what people refer to as “common sense” offers contradictory ideas. Regarding attraction, common sense tells us both that “opposites attract” and that “birds of a feather flock together.” Psychological researchers carefully gather data about topics like attraction to reach conclusions rather than rely on intuition or belief. Unit 0 describes in detail how psychologists gather data and test hypotheses. Understanding research methodology is vital to your performance on the exam and your understanding of the science of psychology.
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	Know the psychological perspectives. Psychological researchers study the mind and behavior from different “perspectives.” Each perspective uses some unique research methods, concepts, and vocabulary to describe and explain thinking and behavior. Knowing the vocabulary and concepts associated with each perspective can help you better understand psychological theories and quickly narrow down possible answers to exam questions. For instance, if a question uses the term classical conditioning, you should be able to immediately identify the question as belonging in the “behavioral” area of psychology and look for answers that include other behavioral terms. The psychological perspectives are introduced in Unit 0 and form the basis for the discussion of personality, psychological disorders, and treatment of psychological disorders found in later units.
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Know your terms. Psychological terms refer to specific concepts, and it is important that you don’t confuse these terms with “pop” psychological ideas or the casual ways nonpsychologists use the same words. For example:




	•To a psychologist, people diagnosed with antisocial personality disorder (Unit 5) are not shy or unfriendly but, rather, callous and unfeeling toward others.



	•“Learning” in psychological terms refers to much more than learning in school and is divided into many specific kinds of learning such as classical and operant conditioning. You can read more about this in Unit 3.





You should make sure that you understand the specific, scientific meaning of psychological terms. Most of the multiple-choice items on the exam (which determine the majority of your final score) measure your ability to apply psychological terminology.
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	Application is key. The AP Psychology test is designed to measure your knowledge of psychological concepts and ability to apply these concepts. Exam items (especially the free-response questions) usually require you to go beyond defining terms by applying them to a scenario or making connections between different concepts. However, the AP Psychology exam is not designed to measure your writing ability or ability to express your knowledge in creative or unique ways. The measurement goals of this exam are to assess your knowledge of psychological concepts and your ability to apply this knowledge.
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Use what psychology teaches you about cognition (Unit 2) to improve your study habits. You have been a student for many years, and no doubt you’ve received advice about how to study and have developed your own study habits. Use what psychology teaches you about cognition to improve your study habits. Studying for the AP Psychology exam is an opportunity for you to modify your study methods based on the research findings about the effectiveness of different encoding and recall techniques. For example:




	•Memory research clearly indicates that “distributed practice” (spacing your studying over a span of days or weeks) is much more effective than “massed practice” (“cramming” all your studying just before the test).



	•Memory techniques like chunking, mnemonic devices, and context cues can dramatically improve your ability to recall sets of terms and save you hours of study time.



	•The information-processing model predicts that focusing on the meaning, context, and application of psychological ideas will increase your ability to recall and use psychological ideas.



	•Research indicates that students can (and should) take advantage of the “testing effect” (also known as the “retrieval practice”): you should interrupt your reading and studying with frequent small “tests” of your knowledge. Use the practice questions at the end of each unit to test your knowledge.
























AP Psychology Course and Exam Description
















	Traditional Chapters in College Introductory Psychology Textbooks


	AP Psychology Course and Exam Description (2024–2025 CED Revision)











	History and Approaches


	Unit 0: Science Practices (research methods, data interpretation, ­scientific ­argumentation infused throughout the curriculum and test)







	Research Methods







	Biological Bases of Behavior


	
Unit 1: Biological Bases of Behavior (heredity/environment, nervous system, neurons, brain, sleep, sensation)


15–25%








	States of Consciousness







	Sensation and Perception


	
Unit 2: Cognition (perception, thinking/problem solving, memory (encoding/storing/retrieving), forgetting, intelligence)


15–25%








	Cognition







	Testing and Individual Differences







	Developmental


	
Unit 3: Development and Learning (themes and methods, physical development, gender/sexual orientation, cognitive development, language, social-emotional development, classical conditioning, operant conditioning, social/cognitive and neuro factors in learning)


15–25%








	Learning







	Motivation and Emotion


	
Unit 4: Social Psychology and Personality (attribution theory, person perception, attitude formation, social situations, theories of personality [psychodynamic, humanistic, social-cognitive, and trait], motivation, emotion)


15–25%








	Personality







	Social







	Disorders


	
Unit 5: Mental and Physical Health (health, positive psychology, categorization and treatment of psychological disorders)


15–25%








	Treatment










Because this is a review book, our aim is to emphasize the information you need to understand in order to be successful on the AP Psychology exam. However, some of these theories and ideas are particularly important. (Some are keys necessary for understanding concepts later. We believe that some of these theories and ideas will be emphasized on the exam. Finally, some are just very important for understanding the science of thinking and behavior.) We convey this importance by highlighting this material as Tips in the text. Terms that also appear in the College Board’s AP Psychology Course and Exam Description are set in bold in the text. These terms can also be found in the index.




Science Practices


Starting with the 2025 AP Psychology test, the College Board began keying multiple-choice items to one of three science practices in addition to the content area appropriate for that question. We include more information about these science practices in Chapter 19, “Multiple-Choice Test-Taking Tips.” Here is a summary of what you should know now about the science practices.




Science Practice 1: Concept Application


This skill simply refers to your ability to USE the concepts, theories, terms, perspectives, and other ideas in the AP Psychology curriculum. All the multiple-choice and free-response questions on the exam will require you to USE your knowledge rather than just recall it. For instance, you are likely to be asked about concepts as they relate to specific scenarios and to compare concepts with one another. Being able to define the terms in this book is a good first step. Remember, though, that you need to understand how to use and apply these terms, not just repeat their definitions. We always emphasize examples and applications in this book, and you should do the same as you study these terms. Creating your own examples and applications of these terms will help you more on the test than memorizing definitions. About 65 percent of the multiple-choice items on the test (about 49 of the 75 items) will be keyed as concept application items in addition to being keyed to one of the five content units.







Science Practice 2: Research Methods and Design




NOTE


You will find a fourth science practice listed in the AP Psychology Course and Exam Description: “Science Practice 4: Argumentation.” This skill is measured by only one of the free-response questions, not the multiple-choice questions. You will find more information about argumentation in Chapter 20, “Answering Free-Response Questions.”





This skill refers to your understanding of how psychological researchers design research studies. In this book, we call this content Unit 0, “Science Practices.” In that unit, you will learn about the unique research methods psychologists use to try to answer the complex research questions posed by psychological research. About 25 percent of the multiple-choice items on the test (about 18 of the 75 items) will be keyed as research methods items in addition to being keyed to one of the five content units.







Science Practice 3: Data Interpretation


This skill refers to analyzing quantitative data—numbers! You will learn in Chapter 2 “Research Methods” that psychological researchers usually try to measure psychological variables numerically. Then researchers use statistical methods to analyze what these measurements might mean about thinking and behavior. You will learn about a few basic statistical techniques researchers use in psychology and then you can use the data interpretation multiple-choice questions to measure your ability to use those statistical techniques in specific examples. About 10 percent of the multiple-choice items on the test (7 or 8 of the 75 items) will be keyed as data interpretation items, in addition to being keyed to one of the five content units.










Practice Questions, Test Tips, and Practice Exams


Multiple-choice practice questions and explanations of the correct answers are provided at the end of each unit other than Unit 0. We recommend that you first review the material in the unit and then close the book and try to answer all the review questions with your book closed. Then open the book to check your answers and carefully review the explanations to make sure of the following:




	[image: ]If you answered the question right, you got it right for the correct reasons!



	[image: ]If you got the question wrong, review the explanation for the correct answer and why the incorrect answers are wrong. Then close the book again and write out what you remember about how that concept applied to that question. This will help you encode the correct understanding of that term or idea.






To help you prepare for the exam, we include three sections with detailed information about the exam:




	[image: ]Overview of the AP Psychology exam: includes details about the structure of the exam, timing, and scoring.



	[image: ]Multiple-choice test-taking tips: includes an analysis of the kinds of multiple-choice items you will see on the exam and a suggested process you can use to think your way through AP Psychology multiple-choice ­questions to determine the correct answer.



	[image: ]Answering the free-response questions: includes descriptions of both free-response questions as well as complete sample questions and answers.











Using Psychology to Study Psychology


Research by cognitive and educational psychologists indicates that the following three principles are the most powerful techniques you can use to make your studying more efficient. This book is designed and organized to help you use these principles. If you read this section carefully and plan how you will use these three ideas, you will learn the content for the AP Psychology exam more quickly. You will also increase the chances that you can recall the ideas when you need them on the exam (and in situations you encounter in your life!)




Distributed Practice


Studies consistently show that spreading out your studying over a period of time is much more effective than “massing” studying just before you have to use the information (in other words, cramming for a test). You should use this finding to plan how to distribute your studying time. You are probably busy with many other activities during the weeks before the AP exam, so you should use the distributed practice principle to start thinking and planning now about how to distribute your AP Psychology practice. Studying 15–30 minutes a night for three weeks before the exam will be much more effective than waiting until two days before the test and cramming in all your study time right before the exam. We suggest that you make yourself a schedule based on the table of contents of this book and devote shorter study sessions for each of the units in this book.







Depth of Processing


Encoding the meaning of terms and how those ideas apply in realistic examples is an example of deep processing. As you read about the theories, terms, and perspectives in this book, think about what they mean to you and how they apply to your life. Create and describe your own personal examples of these terms rather than spending time copying down definitions. In this book, we provide multiple examples of the terms and concepts. Information that you deeply process is much more likely to be encoded into your long-term memory. The more you personalize the terms and examples, thinking about how they apply to you and your life, the more likely you are to be able to recall those terms on the exam. Remember, learning is a cognitively active process. The more you involve yourself in the process by thinking about how the terms and theories apply to you and your life, which is called the self-reference effect, the better you’ll remember what you need to remember. You’ll also reduce the overall amount of time you need to study!







Retrieval Practice


Using the principle of retrieval practice (also called the testing effect) simply means that you stop and test yourself to see what you encoded based on what you just read or studied. Interrupting your studying with frequent small quizzes is very effective. Students who frequently answer questions about the content they are studying are more likely to remember that content, even if they don’t answer the questions on that small quiz correctly. This book is designed to help you take advantage of the power of retrieval practice. Each unit ends with practice questions. Treat these practice questions like a minitest after you are done studying the unit. Answer the question WITHOUT looking back at the text or looking ahead at the correct answers. Use the practice questions like a real test, and try to answer them based only on what you can pull out of your long-term memory. Even if you don’t feel ready for the quiz at the end of the unit or if you get many of the questions wrong, the experience of taking the test and thinking about your answers will help you learn and remember these ideas long term. In fact, taking the AP exam will even feel easier!










Overview of the AP Psychology Exam


The AP Psychology exam has two parts: a multiple-choice section and a free-response section. You will have 2 hours and 40 minutes to complete the whole test.


The multiple-choice portion of the exam contains 75 four-choice (A to D) questions. You have 90 minutes to complete these 75 multiple-choice questions. The score for the multiple-choice section of the AP exam is based on the number of questions answered correctly. No points are deducted for questions answered incorrectly or left blank. Since there is no guessing penalty, make sure you answer every multiple-choice question on the exam. Chapter 19, “Multiple-Choice Test-Taking Tips,” explains important tips for correctly answering AP Psychology multiple-choice questions.


The free-response section of the test consists of two questions: the Article Analysis Question (AAQ) and the Evidence-Based Question (EBQ). You must answer both free-response questions. Unlike many other AP exams, you will not be given a choice of topics (although you will be able to choose to use two of the three available article summaries for the EBQ question). You will have a total of 70 minutes for the free-response portion of the exam: 25 minutes for the AAQ and 45 minutes for the EBQ. Some students find that completing two free-response answers under a specific time limit is challenging. Chapter 20, “Answering Free-Response Questions,” provides important tips for answering AP Psychology AAQ and EBQ free-response questions. In addition, when you write about the sample item in Chapter 20, you get experience completing these types of questions within the time limit.


Your overall composite score on the exam will range from 1 to 5 and will take into account your performance on both the multiple-choice and free-response questions. The multiple-choice sections will count for twice as much in the final composite score: the multiple-choice section is weighted 66.7% on the exam and the free-response section is weighted 33.3%. So two-thirds of your score depends on your performance on the multiple-choice section, and the other one-third of your score depends on your writing during the free-response section.


Each year, the percentage of students who earn each score differs slightly. More information on the score distributions from past years is available from College Board (see the College Board website: www.collegeboard.org/ap). The graph below documents score distributions from 2014 through 2023.
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Unit 0 Science Practices



This first unit focuses on current psychological perspectives and the research methods psychologists use to gather data about human thinking and behavior. You will find the content from this unit in the textbook you use in your AP Psychology class in the history and research methods chapters. Note that the research methods concepts you learn in this unit are important throughout the rest of the curriculum! On the AP test, you'll be asked to apply research methods to answer multiple-choice questions from each unit and in the free-response questions.













Chapter 1 History of Psychology





Learning Objectives


In this chapter, you will learn about:




	➜Psychological perspectives











Psychological Perspectives


Different contemporary psychologists look at human thought and behavior from different perspectives. Contemporary perspectives can be placed into eight broad categories.




Humanist Perspective


Humanists, including theorists Abraham Maslow (1908–1970) and Carl Rogers (1902–1987), stressed individual choice and free will. This contrasts with the deterministic behaviorists, who theorized that all behaviors are caused by past conditioning. Humanists believe that we choose most of our behaviors and these choices are guided by physiological, emotional, or spiritual needs. A humanistic psychologist might explain that an introverted person may choose to limit social contact with others because he or she finds that social needs are better satisfied by contact with a few close friends rather than large groups. Humanistic theories are not easily tested by the scientific method. Some psychological historians view them as more historical perspectives than current ones. However, some therapists find humanistic ideas helpful in aiding clients to overcome obstacles in their lives.







Psychodynamic Perspective


The psychodynamic perspective continues to be a part of modern psychology, if a controversial one. Psychologists using this perspective believe that the unconscious mind—a part of our mind that we do not have conscious control over or access to—controls much of our thought and action. Psychoanalysts look for impulses or memories pushed into the unconscious mind through repression. This perspective thinks that to understand human thought and behavior, we must examine our unconscious mind through dream analysis, word association, and other psychoanalytic therapy techniques. A psychoanalytic psychologist might explain that an introverted person avoids social situations because of a repressed memory of trauma in childhood involving a social situation, perhaps acute embarrassment or anxiety experienced (but not consciously remembered) at school or a party.







Biopsychology (or Neuroscience) Perspective


Biopsychologists explain human thought and behavior strictly in terms of biological processes. Human cognition and reactions might be caused by the effects of our genes, hormones, and neurotransmitters in the brain or by a combination of all three. A biopsychologist might explain a person's tendency to be extroverted as caused by genes inherited from their parents and the genes' effects on the abundance of certain neurotransmitters in the brain. Biopsychology is a rapidly growing field. Some scientists wonder if the future of psychology might be as a branch of the science of biology.







Evolutionary (or Darwinian) Perspective


Evolutionary psychologists (also sometimes called sociobiologists) examine human thoughts and actions in terms of natural selection. Some psychological traits might be advantageous for survival, and these traits would be passed down from the parents to the next generation. A psychologist using the evolutionary perspective—based on Charles Darwin's (1809–1882) theory of natural selection—might explain a person's tendency to be extroverted as a survival advantage. If a person is outgoing, he or she might make friends and allies. These connections could improve the individual's chances of survival, which increases the person's chances for passing this trait for extroversion down to his or her children. The evolutionary perspective is similar to (and in some ways a subset of) the biopsychology perspective.







Behavioral Perspective


Behaviorists explain human thought and behavior in terms of conditioning. Behaviorists look strictly at observable behaviors and at human and animal responses to different kinds of stimuli. A behaviorist might explain a person's tendency to be extroverted in terms of reward and punishment. Was the person rewarded for being outgoing? Was the person punished for withdrawing from a situation or not interacting with others? A behaviorist would look for environmental conditions that caused an extroverted response in the person (see also Unit 4).







Cognitive Perspective


Cognitive psychologists examine human thought and behavior in terms of how we interpret, process, and remember environmental events. In this perspective, the rules that we use to view the world are important to understanding why we think and behave the way we do. In Unit 3, you will learn about Jean Piaget's (1896–1980) cognitive developmental theory, which focuses on how our cognitions develop in stages as we mature. A cognitive psychologist might explain a person's tendency to be extroverted in terms of how he or she interprets social situations. Does the individual interpret others' offers for conversation as important ways to get to know someone or as important for his or her own life in some way? To a cognitive psychologist, an extroverted person sees the world in such a way that being outgoing makes sense.







Social-Cultural (or Sociocultural) Perspective


Social-cultural psychologists look at how our thoughts and behaviors vary among cultures. They emphasize the influence culture has on the way we think and act. A social-cultural psychologist might explain a person's tendency to be extroverted by examining his or her culture's rules about social interaction. How far apart do people in this culture usually stand when they have a conversation? How often do people touch each other while interacting? How much value does the culture place on being part of a group versus being an individual? These cultural norms would be important to a sociocultural psychologist in explaining a person's extroversion.







Biopsychosocial Perspective


This modern perspective acknowledges that human thinking and behavior results from combinations of biological (“bio”), psychological (“psycho”), and social (“social”) factors. Psychologists who emphasize the biopsychosocial perspective view other perspectives as too focused on specific influences on thinking and behavior (sometimes called being reductionistic). A biopsychosocial psychologist would agree with a cognitive psychologist about the influence of how we remember and interpret events but would point out that biological and social influences are equally responsible for our decisions. The biopsychosocial perspective might explain extroversion by focusing on the combination of several influences: a genetic tendency for extroversion (similar to the biopsychological explanation), how a person has been conditioned toward extroverted behavior, and how social pressures—such as conformity—influence his or her extroverted behaviors.










Summary


If you ask psychologists which of these perspectives they most agree with, they might say that each perspective has valid explanations depending on the specific situation. This point of view, sometimes called eclectic, claims that no one perspective has all the answers to the variety of human thought and behavior. Psychologists use various perspectives in their work depending on which point of view fits best with the explanation. In the future, some perspectives might be combined, or new perspectives might emerge as research continues.
















Chapter 2 Research Methods





Learning Objectives


In this chapter you will learn about:




	➜Experimental method



	➜Correlational method



	➜Naturalistic observation



	➜Case studies











Key Terms




	[image: ]Hindsight bias



	[image: ]Confirmation bias



	[image: ]Overconfidence



	[image: ]Quantitative research



	[image: ]Qualitative research



	[image: ]Hypothesis



	[image: ]Dependent variable



	[image: ]Independent variable



	[image: ]Falsifiable



	[image: ]Operational definitions



	[image: ]Replicated



	[image: ]Sample



	[image: ]Population



	[image: ]Representative sample



	[image: ]Random sampling



	[image: ]Convenience sampling



	[image: ]Generalize



	[image: ]Stratified sampling



	[image: ]Confounding variables



	[image: ]Random assignment



	[image: ]Experimenter bias



	[image: ]Double-blind study



	[image: ]Single-blind study



	[image: ]Social desirability bias



	[image: ]Experimental group



	[image: ]Control group



	[image: ]Placebo method



	[image: ]Placebo effect



	[image: ]Positive correlation



	[image: ]Negative correlation



	[image: ]Ex post facto study



	[image: ]Likert scales



	[image: ]Directionality problem



	[image: ]Third variable



	[image: ]Naturalistic observation



	[image: ]Structured interview



	[image: ]Case study











Overview


Psychology is a science, and it is therefore based on research. Although people are often guided effectively by their intuition, sometimes it leads us astray. People have the tendency upon hearing about research findings (and many other things) to think that they knew it all along; this tendency is called hindsight bias. After an event occurs, it is relatively easy to explain why it happened. The goal of scientific research, however, is to predict what will happen in advance. Another reason scientific research is important is that people suffer from confirmation bias and overconfidence. Confirmation bias is the tendency to pay more attention to information that supports our preexisting ideas, and overconfidence is the tendency to be, well, overconfident about the things we believe. An understanding of research methods is fundamental to psychology. In the updated AP exam, more emphasis is put on these methods than ever before.


Sometimes psychologists conduct research to solve practical problems. For instance, psychologists might compare two different methods of teaching children to read to determine which method is better, or they could design and test the efficacy of a program to help people quit smoking. This type of research is known as applied research because it has clear, practical applications. Other psychologists conduct basic research. Basic research explores questions that are of interest to psychologists but are not intended to have immediate, real-world applications. Examples of basic research include studying how people form their attitudes about others and how people in different cultures define intelligence.


Research can also be divided into quantitative and qualitative research. Quantitative research uses numerical measures, while qualitative research typically uses more complex textual responses and looks for key themes within them.







Hypotheses and Variables


Although some research is purely descriptive, most psychological research is guided by hypotheses. A hypothesis expresses a relationship between two variables. Variables, by definition, are things that can vary among the participants in the research. For instance, religion, stress level, and height are variables. According to an experimental hypothesis, the dependent variable depends on the independent variable. In other words, a change in the independent variable will produce a change in the dependent variable. For instance, consider the hypothesis that watching violent television programs makes people more aggressive. In this hypothesis, watching television violence is the independent variable since the hypothesis suggests that a change in television viewing will result in a change in behavior. In testing a hypothesis, researchers manipulate the independent variable and measure the dependent variable. Hypotheses often grow out of theories. A theory aims to explain some phenomenon and allows researchers to generate testable hypotheses with the hope of collecting data that support the theory. It is essential the hypotheses be falsifiable; that is, it must be possible to gather data that would controvert the hypothesis.


Researchers not only need to name the variables they will study but also need to provide operational definitions of them. When you operationalize a variable, you explain how you will measure it. For instance, in the hypothesis above, what programs will be considered violent? What behaviors will be considered aggressive? These and many other questions need to be answered before the research commences. The operationalization of the variables raises many issues about the validity and reliability of the research.







Validity and Reliability


Good research is both valid and reliable. Research is valid when it measures what the researcher set out to measure; it is accurate. Research is reliable when it can be replicated; it is consistent. If the researcher conducted the same research in the same way, the researcher would get similar results.




Sampling


Before one can begin to investigate a hypothesis, one needs to decide who or what to study. The individuals on which the research will be conducted are called participants (or subjects), and the process by which participants are selected is called sampling. To select a sample (the group of participants), one must first identify the population from which the sample will be selected. The population includes anyone or anything that could possibly be selected to be in the sample.


The goal in selecting a sample is that it be representative of a larger population. This is called a representative sample. If I conduct my research about television violence using only my own psychology students, I cannot say much about how viewing violent television affects other people. My students may not be representative of a larger population. I would be better off specifying a larger and more diverse population, the whole student body of 1,000, for example, and then randomly selecting a sample of 100. The definition of random sampling is that every member of the population has an equal chance of being selected. Random selection increases the likelihood that the sample represents the population and that one can generalize the findings to the larger population. Using my own students for the research is an example of convenience sampling, collecting data from a group of people who are easily accessible to you. Other examples of convenience sampling include using your friends and/or family or your colleagues at work.


Note that psychologists use the term random differently than do laypeople. If I choose my sample by standing in front of the library on a Wednesday morning and approaching people in a way that I feel is random, I have not used random sampling. Perhaps, without realizing it, I was less likely to approach people I did not know or people wearing college sweatshirts. Since those individuals would not stand an equal chance of being selected for the study, the selection process is not random. In addition, the method just described would not yield a representative sample of the school's population. Not everybody will walk past the library on Wednesday morning. People who do not will have no chance of being selected for the study and therefore are not part of the population. Random selection is best done using a computer, a table of random numbers, or that tried-and-true method of picking names out of a hat.




TIP


Selecting a sample randomly maximizes the chance that the sample will represent the population from which it was drawn and allows researchers to draw generalizations about the population based on their findings about the sample.





Even if I randomly select a sample of 100 people from the school's population of 1,000, clearly the sample will probably not perfectly reflect the composition of the school. For instance, if the school has exactly 500 males and 500 females in it, what are the chances that my random sample will have the same 1:1 ratio? Although we could compute those odds, that's not the point. Clearly, the larger the sample, the more likely it is to represent the population. A sample of all 1,000 students guarantees that it is perfectly representative, and a sample of 1 person guarantees that it is far from representative. So why not use all 1,000 students? The downside of using a large sample is time and money. It is also important to realize that the populations psychologists study are often much larger than 1,000 people. Therefore, for research to use large, but not prohibitively large, samples is considered optimum. Statistics can be used to determine how large a sample should be to represent a population of any particular size, but you won't be expected to know how to do this.


One additional action can be taken to increase the likelihood that a sample will represent the larger population from which it was chosen. Stratified sampling is a process that allows a researcher to ensure that the sample represents the population on some criteria. For instance, if I thought that participants of different racial groups might respond differently, I would want to make sure that I represented each race in my sample in the same proportion in which it appears in the overall population. In other words, if 500 of the 1,000 students in a school are white, 300 are Black, and 200 are Latino, in a sample of 100 students I would want to have 50 white students, 30 Black students, and 20 Latino students. To that end, I could first divide the names of potential participants into each of the three racial groups, and then I could choose a random subsample of the desired size from each group.










Experimental Method




TIP


Students often equate all research with experiments. As described in the text, many kinds of research can be conducted, but only experiments can identify cause and effect relationships.





Experiments can be divided into laboratory experiments and field experiments. Laboratory experiments are conducted in a lab, which is a highly controlled environment, while field experiments are conducted out in the world. The extent to which laboratory experiments can be controlled is their main advantage. The advantage of field experiments is that they are more realistic.


Psychologists' preferred method of research is the experiment because only through a carefully controlled experiment can one show a causal relationship. An experiment allows the researcher to manipulate the independent variable and control for confounding variables. A confounding variable is any difference between the experimental and control conditions, except for the independent variable, that might affect the dependent variable. To show that the violent television programs cause participants' aggression, I need to rule out any other possible cause. An experiment can achieve this goal by randomly assigning participants to conditions and by using various methods of control to eliminate confounding variables.


Assignment is the process by which participants are put into a group, whether experimental or control. Random assignment means that each participant has an equal chance of being placed into either group. The benefit of random assignment is that it limits the effect of participant-relevant confounding variables. If participants were given the opportunity to choose whether to be in the group watching violent television or not, it is highly unlikely that the two groups would be comprised of similar people. Perhaps violent people prefer violent television and would therefore select the experimental group. Even if one were to assign people to groups based on a seemingly random criterion (for example, when they arrived at the experiment or where they were sitting in the room), the process might open the door to confounding variables. Using random assignment diminishes the chance that participants in the two groups differ in any meaningful way. In other words, it controls for participant-relevant variables.




TIP


Random assignment controls for participant-relevant confounding variables. Students sometimes confuse random assignment and random sampling. Although both involve randomization, sampling is the process of choosing the research participants from the population, and it happens before assignment. Assignment is the process of dividing participants into groups (for example, experimental and control), and it cannot be done until after you have identified the sample.





Note that when we talk about differences between groups, we are referring to the group average. A single, very aggressive subject will not throw off the results of the entire group. The idea behind random assignment is that, in general, the groups will be equivalent.


If one wanted to ensure that the experimental and control groups were equivalent on some criterion (e.g., sex, IQ scores, age), one could use group matching. If one wanted to group match for sex, one would first divide the sample into males and females and then randomly assign half of each group to each condition. Group matching would not result in the same number of males and females within each group. Rather, half of the males and half of the females would be in each of the groups.


Situation-relevant confounding variables can also affect an experiment. For the participants to be equivalent is not enough. The situations that the different groups experience must also be equivalent except for the differences produced by the independent variable. If the experimental group watches violent television in a large lecture hall while the control group watches other programs in a small classroom, their situations are not equivalent. Therefore, any differences found between the groups may possibly be due not to the independent variable, as hypothesized, but rather to the confounding variables. Other situation-relevant variables include the time of day, the weather, and the presence of other people in the room. Making the environments into which the two groups are placed as similar as possible controls for situation-relevant confounding variables.


Experimenter bias is a special kind of situation-relevant confounding variable. Experimenter bias is the unconscious tendency for researchers to treat members of the experimental and control groups differently to increase the chance of confirming the researchers' hypothesis. Note that experimenter bias is not a conscious act. If researchers purposely distort their data, it is called fraud, not experimenter bias. Experimenter bias can be eliminated by using a double-blind procedure. A double-blind study occurs when neither the participants nor the researcher are able to affect the outcome of the research. A double-blind study can be accomplished in a number of ways. The most common way is for the researcher to have someone blind to the participants' condition interact with the participants. A single-blind study occurs when only the participants do not know to which group they have been assigned; this strategy minimizes the effect of demand characteristics as well as certain kinds of response or participant bias. Demand characteristics are cues about the purpose of the study. Participants use such cues to try to respond appropriately. Response or subject bias is the tendency for participants in a study to behave in certain ways (for example, circle the midpoint on a scale or pick the right-hand option more than the left-hand one). One important kind of response bias, the tendency to try to give answers that reflect well upon oneself, is called social desirability bias.


Experiments typically involve at least one experimental group and a control group. The experimental group is the one that gets the treatment operationalized in the independent variable. The control group gets none of the independent variable. It serves as a basis for comparison. Without a control group, knowing whether changes in the experimental group are due to the experimental treatment or simply to any treatment at all is impossible. In fact, merely selecting a group of people on whom to experiment has been determined to affect the performance of that group, regardless of what is done to those individuals. This finding is known as the Hawthorne effect.


Continuing with the television example, the experimental group would be the participants who view violent television, while the control group would view some other type of television, perhaps a comedy. If I were really designing an experiment, I would have to be much more specific in operationally defining my independent variable. I would need to identify exactly what program(s) each group would watch and for how long. Many experiments involve much more complicated designs. In our example, additional groups would view other types of shows or groups would view differing amounts of violent content.




TIP


Students sometimes believe that using a control group is the only possible method of control. Remember that although it is an extremely important and obviously named type of control, using control groups is but one of many such methods.





One important method of control is known as the placebo method. Whenever participants in the experimental group are supposed to ingest a drug, participants in the control group are given an inert but otherwise identical substance. This technique allows researchers to separate the physiological effects of the drug from the psychological effects of people thinking they took a drug (called the placebo effect).


Sometimes using participants as their own control group is possible, a procedure known as counterbalancing. For instance, if I wanted to see how frustration affected performance on an IQ test, I could have my participants engage in a task unlikely to cause frustration, then test their IQ, and then give them a frustrating task and test their IQs again. However, this procedure creates the possibility of order effects. Participants may do better on the second IQ test simply by virtue of having taken the first IQ test. This problem can be eliminated by using counterbalancing. I can counterbalance by having half the participants do the frustrating task first and half the participants do the not-frustrating task first and then switching.







Correlational Method


A correlation expresses a relationship between two variables without ascribing cause. Correlations can be either positive or negative. A positive correlation between two things means that the presence of one thing predicts the presence of the other. A negative correlation means that the presence of one thing predicts the absence of the other. See Chapter 3 “Statistics” for more information about correlations.


Sometimes psychologists elect not to use the experimental method. In some cases, testing a hypothesis with an experiment is impossible. Suppose, for example, I want to test the hypothesis that retired adults are more likely to vote in national elections than working adults. Clearly, I cannot randomly assign participants to conditions. Some people are retired, and others are working. The assignment of the independent variable, in this case, has been predetermined. As a result, I will never be able to isolate the cause of any difference in voting behavior. It could be that being retired affects people's likelihood to vote, or it could be some other factor that tends to occur with working or retiring (such as a difference in the amount of free time or childcare demands). If I seek to control all other aspects of the research process, as I would in an experiment, I will have conducted an ex post facto (quasi-experimental) study.


An even more popular research design is the survey method. The survey method, as common sense suggests, involves asking people to fill out surveys. One common type of item used on surveys are Likert scales, which pose a statement and ask people to express their level of agreement/disagreement with the statement. For instance, if I wanted to measure how much you are enjoying your AP Psychology class, I could provide a statement such as “AP Psychology is one of my favorite classes” and ask you to select from several options that range from “strongly disagree” to “strongly agree.”


To contrast the survey method with the experimental method, return to the question about whether there is a relationship between watching violence on television and aggressive behavior. The original hypothesis, that watching violent television programs makes people more aggressive, cannot be tested using the survey method, because only an experiment can reveal a cause-effect relationship. However, one could use the survey method to investigate whether there is a relationship between the two variables, watching violence on television and aggressive behavior. In the survey method, neither of the variables is manipulated. Therefore, although two variables are measured, there is no independent or dependent variable. As a result, the researcher cannot conclude that one of the variables causes the other. It may be that watching violent television causes aggression, but it is also possible that aggressive people are drawn to watch violent television. The inability to tell which of the variables came first (also known as temporal precedence) is called the directionality problem. It is also possible that a third variable—for instance, a genetic predisposition—causes both the love of violent television and one's aggressive behavior. In this case, there is no real relationship between the two variables being studied at all, and the correlation is known as a spurious (false) correlation.




TIP


Students often confuse the use of surveys to measure the dependent variable in an experiment with the survey method. Although surveys can be used as part of the experimental method, the survey method, as described, is a kind of correlational research in which the researcher does not manipulate the independent variable.





Using the survey method means that one cannot control participant-relevant confounding variables. Some people watch a lot of violent television, and others do not. In all likelihood, these two groups of people would differ in a number of other ways as well. The survey method does not enable the researcher to determine which of these differences cause a difference in violent behavior.


Although controlling situation-relevant confounding variables using the survey method is possible (by bringing all the participants to one place at one time to fill out the survey), it is rarely done. One of the advantages of the survey method is that conducting research by sending surveys for people to fill out at their convenience is easy. However, if people fill out the surveys in different places, at different times of day, by taking different amounts of time, and so on, the research will be plagued by confounding variables. Thus, again, determining what causes a difference in violent behavior becomes impossible. In addition, obtaining a random sample when one sends out a survey is difficult because relatively few people will send it back (low response rate), and these people are unlikely to make up a representative sample.







Naturalistic Observation


Sometimes researchers opt to observe participants in their natural habitats without interacting with them at all. Such unobtrusive observation is called naturalistic observation. The goal of naturalistic observation is to get a realistic and rich picture of the participants' behavior. To that end, control is sacrificed.




TIP


Students often confuse naturalistic observation with field experiments. Both involve doing research out in the world. However, in naturalistic observation, the researchers do not impact the behavior of the participants at all. In contrast, in field experiments, as in all experiments, the researcher manipulates the independent variable and attempts to eliminate as many confounding variables as possible.










Qualitative Methods


Although many surveys are comprised of items that participants select from a set of choices, they also can include open-ended questions where participants can write in their responses; this type of data are qualitative. Instead of using a survey, someone collecting qualitative data might conduct an interview with one person or a focus group with a small number of people at the same time. Interviews can vary based on how structured they are. A structured interview is like a survey in that there are fixed number of questions asked in a set order. A structured interview can even be completely quantitative if the questions all have a prescribed set of answer choices. However, interviews can also be semistructured or unstructured, allowing more opportunity for the interviewer to react to the participants' responses and obtain a richer, albeit less controlled, set of data.


Another qualitative research method is the case study. The case study method is used to get a full, detailed picture of one participant or a small group of participants. For instance, clinical psychologists often use case studies to present information about a person suffering from a particular disorder. Although case studies allow researchers to get the richest possible picture of what they are studying, the focus on a single individual or small group means that the findings cannot be generalized to a larger population.
















Chapter 3 Statistics and Ethics in Research





Learning Objectives


In this chapter you will learn about:




	➜Descriptive statistics



	➜Correlations



	➜Inferential statistics



	➜APA Ethical Guidelines











Key Terms
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Overview


Content in this chapter is relevant to one of the skills the College Board identified to be measured on the AP Psychology test. Specifically, in this section you will learn about what the College Board calls Science Practice 3—Data Analysis: understanding and making inferences based on numerical data. As you study the terms and ideas in this chapter, test yourself with the questions at the end of the unit to make sure that you are able to use the statistical terms and processes to analyze data from psychological studies and recognize valid conclusions based on those data.







Descriptive Statistics


Descriptive statistics, as the name suggests, simply describe a set of data. For instance, if you were interested in researching what kinds of pets your schoolmates have, you might summarize that data by creating a frequency distribution that would tell you how many students had dogs, how many had cats, how many had zebras, and so on. Graphing your findings is often helpful. Frequency distributions can be easily turned into line graphs called frequency polygons or bar graphs known as histograms. The y-axis (vertical) always represents frequency. Whatever you are graphing, which in this case is pets, is graphed along the x-axis (horizontal).


You are probably already familiar with at least one group of statistical measures called measures of central tendency. Measures of central tendency attempt to mark the center of a distribution. Three common measures of central tendency are the mean, median, and mode. The mean is what we usually refer to as the average of all the scores in a distribution. To compute the mean, you simply add up all the scores in the distribution and divide by the number of scores. The median is the central score in the distribution. To find the median of a distribution, simply write the scores in ascending (or descending) order and then, if there are an odd number of scores, find the middle one. If the distribution contains an even number of scores, the median is the average of the middle two scores. The mode is the score that appears most frequently. A distribution may, however, have more than one mode. A distribution is bimodal, for instance, if two scores appear equally frequently and more frequently than any other score.


The mean is the most used measure of central tendency, but its accuracy can be distorted by extreme scores or outliers. Imagine that 19 of your 20 friends drive cars valued at $12,000 but your other friend has a Maserati valued at $120,000. The mean value of your friends’ cars is $17,400. However, since that value is more than everyone’s car except one person’s, you would probably agree that mean is not the best measure of central tendency in this case. When a distribution includes outliers, the median is often used as a better measure of central tendency.


Unless a distribution is symmetrical, it is skewed. Outliers skew distributions. When a distribution includes an extreme score (or group of scores) that is very high, as in the car example above, the distribution is said to be positively skewed. When the skew is caused by a particularly low score (or group of scores), the distribution is negatively skewed. A positively skewed distribution contains more low scores than high scores; the skew is produced by some aberrantly high score(s). Conversely, a negatively skewed distribution contains more high scores than low scores. In a positively skewed distribution, the mean is higher than the median because the outlier(s) have a much more dramatic effect on the mean than on the median. Of course, the opposite is true in a negatively skewed distribution (see Figure 3.1).




[image: Graph showing symmetrical distribution where the mean is directly in the center. Positively skewed distribution where the median is higher than the mean and shifts to the left, and negatively skewed distribution where the median is higher than the mean and shifts right.]




Figure 3.1(A) Symmetrical distribution; (B) Positively skewed distribution; (C) Negatively skewed distribution








Measures of variability are other types of descriptive statistical measures. Again, you may be familiar with some of these measures, such as the range, variance, and standard deviation. Measures of variability attempt to depict the diversity of the distribution. The range is the distance between the highest and lowest scores in a distribution. The variance and standard deviation are closely related; standard deviation is simply the square root of the variance. Both measures essentially relate the average distance of any score in the distribution from the mean. The higher the variance and standard deviation, the more spread out the distribution.


Sometimes, being able to compare scores from different distributions is important. To do so, you can convert scores from the different distributions into measures called z-scores. These z-scores measure the distance of a score from the mean in units of standard deviation. Scores below the mean have negative z-scores, while scores above the mean have positive z-scores. For instance, if Clarence scored 72 on a test with a mean of 80 and a standard deviation of 8, Clarence’s z-score would be −1. If Maria scored 84 on that same test, her z-score would be +0.5.


Often, in psychology, you will see reference to the normal curve. The normal curve is a theoretical bell-shaped curve for which the area under the curve lying between any two z-scores has been predetermined. Approximately 68 percent of scores in a normal distribution fall within 1 standard deviation of the mean, approximately 95 percent of scores fall within 2 standard deviations of the mean, and almost 99 percent of scores fall within 3 standard deviations of the mean. Knowing that the normal curve is symmetrical and knowing the three percentages just given will allow you to calculate the approximate percentage of scores falling between any given z-scores. For instance, approximately 47.5 percent (95/2) of scores fall between the z-scores of 0 and +2 (see Figure 3.2).




[image: Graph of a bell shaped curve of normal distribution showing approximately 47.5 percent (95/2) of—scores fall between the z scores of 0 and +2]




Figure 3.2The normal distribution








While z-scores measure the distance of a score away from the mean, percentiles indicate the distance of a score from 0. Someone who scores in the 90th percentile on a test has scored better than 90 percent of the people who took the test. Similarly, someone who scores at the 38th percentile scored better than only 38 percent of the people who took the test. A clear relationship exists between percentiles and z-scores when dealing with the normal curve. Someone who scores at the 50th percentile has a z-score of 0, and someone who scores at the 98th percentile has an approximate z-score of +2.







Correlations


A correlation measures the relationship between two variables. As explained in Chapter 2, correlations can be either positive or negative. If two things are positively correlated, the presence of one thing predicts the presence of the other. In contrast, a negative correlation means that the presence of one thing predicts the absence of the other. When no relationship exists between two things, no correlation exists. As an example, one would suspect that a positive correlation exists between studying and earning good grades. Conversely, one would suspect that a negative correlation might occur between cutting classes and earning good grades. Finally, it is likely that there is no correlation between the number of stuffed animals one has and earning good grades.


Correlations may be either strong or weak. The strength of a correlation can be computed by a statistic called the correlation coefficient. Correlation coefficients range from −1 to +1, where −1 is a perfect negative correlation and +1 is a perfect positive correlation. Both −1 and +1 denote equally strong correlations. The number 0 denotes the weakest possible correlation—no correlation—which means that knowing something about one variable tells you nothing about the other variable.


A correlation may be graphed using a scatterplot. A scatterplot graphs pairs of values, one on the y-axis and one on the x-axis. For instance, the number of hours a group of people study per week could be plotted on the x-axis while their GPAs could be plotted on the y-axis. The result would be a series of points called a scatterplot. The closer the points come to falling on a straight line, the stronger the correlation. The line of best fit, or regression line, is the line drawn through the scatter plot that minimizes the distance of all the points from the line. When the line slopes upward, from left to right, it indicates a positive correlation. A downward slope evidences a negative correlation. The scatterplot depicting the dataset given in Table 3.1 is graphed in Figure 3.3.






Table 3.1 The Relationship Between Hours Studied and GPA
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15




	

3.8
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Lucy




	

11




	

3.1
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Pam




	

12




	

3.3
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14




	

3.9









	

Greg
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2.5









	

Megan




	

  5




	

0.6

















[image: Scatter plot showing the correlation between hours studied and GPA. Trend shows the more hours studied, the higher the GPA.]




Figure 3.3Scatterplot showing the correlation between hours studied and GPA













Inferential Statistics


Whereas descriptive statistics provide a way to summarize information about the sample studied, the purpose of inferential statistics is to determine whether findings can be applied to the larger population from which the sample was selected. Remember that one of the primary goals in selecting a sample is that the sample represents the population from which it was picked. If a sample does not represent the larger population, one cannot infer anything about the larger population from the sample. Guaranteeing that a sample is representative of a population is impossible. The extent to which the sample differs from the population is known as sampling error.


Say that you ran an experiment testing the effects of sugar consumption on short-term memory. You randomly assigned your 50 participants to either a control group that was given a sugar-free lollipop or to the experimental group that was given a seemingly identical lollipop that contained sugar. You then tested the participants’ ability to recall 15 one-syllable nouns. If the experimental group remembered an average of 7 words and the control group remembered an average of 6.9 words, would you be comfortable concluding that sugar does, in fact, enhance short-term memory? Your gut reaction is probably to say that the 0.1 difference in the example is too small to allow us to draw such a conclusion. What if the experimental group consisted of just one person who recalled all 15 words while the control group contained one person who remembered only 5 words? You would probably be similarly reluctant to draw any conclusions even given this enormous difference in the number of words recalled due to the tiny sample size.


In both cases, you would be correct to be skeptical. The differences between the groups are likely due to sampling error and chance. The purpose of inferential statistics is to help psychologists decide when their findings can be applied to the larger population. Many different inferential statistical tests exist such as t-tests, chi-square tests, and ANOVAs. They all consider both the magnitude of the difference found and the size of the sample. However, what is most important for you to know is that all these tests yield a p-value. The p-value gives the probability that the difference between the groups is due to chance. The smaller the p-value, the more significant the results. Scientists have decided that a p-value of 0.05 is the cutoff for statistically significant results. A p-value of 0.05 means that a 5 percent chance exists that the results occurred by chance. A p-value can never equal 0 because we can never be 100 percent certain that results did not happen due to chance. As a result, scientists often try to replicate their results, thus gathering more evidence that their initial findings were not due to chance.


A p-value can also be computed for any correlation coefficient. The stronger the correlation and the larger the sample, the more likely the relationship will be statistically significant, which will be shown by a p-value of 0.05 or less.


In addition to statistical significance, psychologists are interested in practical significance—or how large an effect is. There are a number of different measures of effect size that enable psychologists to quantify practical significance. When research is conducted on large samples, it is possible for a finding to be statistically significant (unlikely to happen due to chance) but so small as to be practically unimportant. The converse is true as well; research conducted with small samples may show a large effect but one that we cannot be confident would appear in a larger sample or replication. The most useful findings therefore have low p-values and high effect sizes.


In recent years, many areas of science, including psychology, have been experiencing a replication crisis. When we replicate a study, we conduct it again using the same methodology in an attempt to see if the results will be the same. Many efforts at replication have failed, casting doubt on the findings of these studies and leading to a concerted effort to be more cautious in accepting the results of a single study, especially those with very surprising effects. Meta-analysis is a type of research that combines the results of many studies on the same topic in order to approximate an average effect. Prior to publication, psychology studies undergo peer review, a process by which a paper is read by several others in the field and the author is asked to make revisions in order to ensure high quality publications.







APA Ethical Guidelines


Ethical considerations are a major component in research design. You should know and understand the ethical guidelines established by the APA (American Psychological Association) for human and animal research and be prepared to apply the concepts to specific research designs. Any type of academic research must first propose the study to the ethics board or institutional review board (IRB) at the institution. The IRB reviews research proposals for ethical violations and/or procedural errors. This board ultimately gives researchers permission to go ahead with the research or requires them to revise their procedures.




Animal Research


Groups advocating the ethical treatment of animals are focusing more and more attention on how animals are treated in laboratory experiments. The APA developed strict guidelines about what animals and how animals can be used in psychological research. Ethical psychological studies using animals must meet the following requirements:






	[image: ]The research must have a clear scientific purpose.



	[image: ]The research must answer a specific, important scientific question.



	[image: ]Animals chosen must be best suited to answer the question at hand.



	[image: ]Researchers must care for and house animals in a humane way.



	[image: ]Researchers must acquire animal subjects legally. Animals must be purchased from accredited companies. If wild animals must be used, they need to be trapped in a humane manner.



	[image: ]Researchers must design experimental procedures that employ the least amount of suffering feasible.














Human Research


Research involving human subjects must meet the following standards:






	[image: ]No coercion—Participation should be voluntary.



	[image: ]Informed consent—Participants must know that they are involved in research and give their consent. If the participants are deceived in any way about the nature of the study, the deception must not be so extreme as to invalidate the informed consent, and it is ethically preferable to keep deception to a minimum. The research the participants thought they were consenting to must be similar enough to the actual study to give the informed consent meaning. Only adults can consent to be in research; minors should be asked to assent (informed assent) and may also be asked to obtain the consent of their parent or guardian.



	[image: ]Confidentiality (or anonymity)—Participants’ privacy must be protected. Their identities and actions must not be revealed by the researcher. Participants have anonymity when the researchers do not collect any data that enable the researchers to match a person’s responses with his or her name. In some cases, such as interview studies, a researcher cannot promise anonymity but instead guarantees confidentiality, which means the researcher will not identify the source of any of the data.



	[image: ]Risk—Participants cannot be placed at significant mental or physical risk; they must have protection from harm. Typically, it is considered permissible for participants to experience temporary discomfort or stress. However, activities that might cause someone long-term mental or physical harm must be avoided. This clause requires interpretation by the review board. Some institutions might allow a level of risk that other boards might not allow. This consideration was highlighted by Stanley Milgram’s obedience studies in the 1970s in which participants thought they were causing significant harm or death to other participants (see Chapter 13 “Social Psychology”).



	[image: ]Debriefing—After the study, participants should be told the purpose of the study and provided with ways to contact the researchers about the results. When research involves deception, it is particularly important to conduct a thorough debriefing.


























UNIT 1 Biological Bases of Behavior



This unit summarizes the structure and function of different parts of the brain (including neural anatomy and processes). The unit includes a brief overview of how the biological systems of genetics and the endocrine system influence thinking and behavior. The unit discusses the application of biological psychology research to the topics of states of consciousness and sensation. You will find the content from this unit in the textbook you use in your AP Psychology class in the biological psychology, states of consciousness, and sensation chapters.













Chapter 4 Biological Bases of Behavior





Learning Objectives


In this chapter, you will learn about:




	➜Genetics



	➜Neuroanatomy



	➜Nervous system



	➜Endocrine system











Key Terms
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Overview


The influence of biology (sometimes called the neuroscience or biopsychological perspective) is growing. An understanding of the biological principles relevant to psychology is needed not only for the AP exam but also for any understanding of current psychological thinking.







Genetics


Besides the functioning of the brain and nervous system, another biological factor that affects human thought and behavior is genetics. Most human traits, like body shape, introversion, or temper, result from the combined effects of nature (our genetic code) and nurture (the environment where we grow up and live). The term genetic predisposition refers to the increased chance of developing a specific trait or condition due to our genetic code. Psychological researchers attempt to determine how much nature and nurture contribute to human traits.




Basic Genetic Concepts


Every human cell contains 46 chromosomes in 23 pairs. The genetic material that makes up chromosomes is DNA—deoxyribonucleic acid. Certain segments of DNA control the production of specific proteins that control some human traits. These discrete segments are called genes. Genes can be dominant or recessive. If we inherit two recessive genes for a particular trait, that trait is expressed. In any other combination of genes, the dominant trait is expressed. Psychological researchers investigate how different combinations of genes create tendencies for physical and behavioral traits.







Twins


Since identical twins (called monozygotic twins since they develop from one fertilized egg called a zygote) share all the same genetic material, researchers study them in order to examine the influence of genes on human traits. In one famous study, Thomas Bouchard found more than 100 identical twins who were given up for adoption and raised in different families. The study compared hundreds of traits and made conclusions about the relative influences of genetics and the environment on specific traits. For example, the study found a correlation coefficient of 0.69 on the IQ test for identical twins raised apart and a 0.88 for identical twins living together. This shows that the environment has some effect on IQ score since twins raised in the same family have more similar IQs. However, the IQs of twins raised apart are still highly correlated, demonstrating that IQ is also heavily influenced by genetics. Twin studies like this one have been criticized in one important way, however. Even twins raised in separate families obviously share very similar physical appearances. This physical similarity may cause others to treat them in similar ways, creating the same effective psychological environment for both twins. This similarity in environment might explain the high correlations attributed to genetic influence.







Chromosomal Abnormalities


Our sex is determined by our 23rd pair of chromosomes. Males have an X and a Y chromosome, and females have two X chromosomes. Usually, a male will contribute either an X or a Y chromosome to a child. Occasionally, chromosomes will combine (or fail to) in an unusual way, resulting in a chromosomal abnormality. For example, babies with Turner’s syndrome are born with only a single X chromosome in the spot usually occupied by the 23rd pair. Turner’s syndrome causes some physical characteristics, like short stature, webbed necks, and differences in physical sexual development. Babies born with Klinefelter’s syndrome have an extra X chromosome, resulting in an XXY pattern. The effects of this syndrome vary widely, but it usually causes minimal sexual development and personality traits like extreme introversion.


Other chromosomal abnormalities may cause intellectual disability. The most common type is Down syndrome. Babies with Down syndrome are born with an extra chromosome on the 21st pair. Some physical characteristics are indicative of Down syndrome: rounded face, shorter fingers and toes, slanted eyes set far apart, and some degree of intellectual disability.










Neuroanatomy


Neuroanatomy refers to the study of the parts and function of neurons. Neurons are individual nerve cells. These cells make up our entire nervous system, from the brain to the neurons that fire when you stub your toe. Every neuron is made up of discrete parts (see Figure 4.1).




[image: A Neuron. the following parts are labeled: Neuron A: Dendrites, soma, axpn, myelin sheath, terminal buttons, synapse.]




Figure 4.1A neuron










Dendrites—rootlike parts of the cell that stretch out from the cell body. Dendrites grow to make synaptic connections with other neurons (see “Synapse,” below).


Cell body (also called the soma)—contains the nucleus and other parts of the cell needed to sustain its life.


Axon—wirelike structure ending in the terminal buttons that extends from the cell body.


Myelin sheath—a fatty covering around the axon of some neurons that speeds neural impulses. Multiple sclerosis occurs when the myelin sheath deteriorates around neurons, interfering with neural transmission.


Terminal buttons (also called end buttons, terminal branches of axons, and synaptic knobs)—the branched end of the axon that contain neurotransmitters.


Neurotransmitters—chemicals contained in terminal buttons that enable neurons to communicate. Neurotransmitters fit into receptor sites on the dendrites of neurons like a key fits into a lock.


Synapse—the space between the terminal buttons of one neuron and the dendrites of the next neuron.







How a Neuron “Fires”


All of the different parts of the neuron work in sequence when a neuron transmits a message (neural transmission). In its resting state (also referred to as resting potential), a neuron has an overall slightly negative charge (−70 mV) because mostly negative ions are within the cell and mostly positive ions are surrounding it. The cell membrane of the neuron is selectively permeable and works to maintain this difference in charge. Visualize a two-neuron chain (see Figure 4.1). The reaction begins when the terminal buttons of neuron A are stimulated and release neurotransmitters into the synapse. These neurotransmitters fit into receptor sites on the dendrites of neuron B. If enough neurotransmitters are received (this level is called the threshold), the cell membrane of neuron B becomes permeable and positive ions rush into the cell, bringing the charge within the cell to approximately +40 mV. The change in charge spreads down the length of neuron B. This electric message firing is called an action potential. It travels quickly: 120 meters per second. When the charge reaches the terminal buttons of neuron B, the buttons release their neurotransmitters into the synapse. The process may begin again if enough neurotransmitters are received by that next cell to pass the threshold. It’s important to note that a neuron either fires completely or does not fire; this is called the all-or-none principle. If the dendrites of a neuron receive enough neurotransmitters to push the neuron past its threshold, the neuron will fire completely every time. A neuron cannot fire a little or a lot; the impulse is the same every time. This process of neural firing is also called depolarization because the cell fires due to the resting potential of the cell—its negative charge—becoming “depolarized” when positive ions rush into the cell, changing the overall charge from negative to positive.




TIP


Neural firing is an electrochemical process. Electricity travels within the cell (from the dendrites to the terminal buttons), and chemicals (neurotransmitters) travel between cells in the synapse. Electricity does not jump between the neurons.










Neurotransmitters


You already know that neurotransmitters are chemicals held in the terminal buttons that travel in the synaptic gap between neurons. It is important to understand that different types of neurotransmitters exist. Some neurotransmitters are excitatory, meaning that they excite the next cell into firing. Other neurotransmitters are inhibitory, meaning that they inhibit the next cell from firing. Each synaptic gap at any time may contain many kinds of inhibitory and excitatory neurotransmitters. The amount and type of neurotransmitters received on the receptor sites of the neuron determine whether it will pass the threshold and fire. Researchers are identifying different types and functions of neurotransmitters every year. This ongoing research makes generalizing about what each neurotransmitter does difficult. However, Table 4.1 indicates some of the more important types and functions of neurotransmitters to psychologists.




Table 4.1 Neurotransmitters Important to Psychologists















	

Neurotransmitter




	

Function




	

Problems Associated with an Excess or a Deficit













	

Dopamine




	

Motor movement and alertness




	

Lack of dopamine is associated with Parkinson’s disease; an overabundance is associated with schizophrenia.









	

Serotonin




	

Mood control




	

Lack of serotonin is associated with clinical depression.









	

Norepinephrine




	

Alertness, arousal




	

Lack of norepinephrine is associated with depression.









	

Glutamate




	

Excitatory neurotransmitter, involved in memory




	

Triggers migraines, seizures.









	

GABA




	

Important inhibitory neurotransmitter




	

Internalizes when having seizures and can cause sleep problems.









	

Endorphins




	

Pain control




	

Involved in addictions.









	

Substance P




	

Pain perception




	

Lack of substance P may be associated with a lack of pain perception.









	

Acetylcholine




	

Motor movement




	

Lack of acetylcholine is associated with Alzheimer’s disease. Acetylcholine is also involved in the disease Myasthenia gravis, a condition that causes muscle weakness.
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