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From the Authors

Welcome to the second edition of Psychological Science: 

 Modeling Scientific Literacy! It is a great privilege for us to 

o�er an updated and revised version of our textbook. Much 

has happened in psychology since the first edition and we 

are excited to present the latest and greatest that our field 

has to o�er. Of course, equally if not more important to 

keeping up with the science is ensuring that our readers 

find our book accessible, interesting, and hopefully inspir-

ing. To this end we have, as authors should, put ourselves 

in the mindset of a college student first encountering this 

material and re-read the entire book. There is no better way 

to begin the process of revising and improving a textbook. 

In the second edition we have continued our emphasis on 

helping the reader organize and assess their thinking and 

learning about the material. Each module includes learn-

ing objectives of increasing depth (knowing, understand-

ing, analyzing and applying) and end of module quiz and 

chapter items assessing learning at each level. Also new 

to this edition are journal prompts in each module which 

prime students to think deeply about specific topics, take a 

stance on an issue, or apply a concept to oneself.

We firmly believe that a well-rounded college educa-

tion requires a healthy dose of science. This is true regard-

less of an individual’s personal and career goals. To this 

end, Psychological Science is written from the perspective of 

scientific literacy—the ability not only to define scientific 
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terminology, but also to understand how it functions, to 

critically evaluate it, and to apply it to personal and soci-

etal matters. Scientific literacy comprises four interrelated 

components:

1. knowledge: what do we know about a phenomenon?

2. scientific explanation: how does science explain the 

psychological process we are examining?

3. critical thinking: how do we interpret and evaluate 

all types of information, including scientific reporting?

4. application: how does research apply to your own life 

and to society?

Psychological Science presents students with a model for 

scientific literacy; this model forms the core of how this 

book is written and organized. We believe a scientific lit-

eracy perspective and model will prove useful in address-

ing two course needs we often hear from instructors—to 

provide students with a systematic way to categorize the 

overwhelming amount of information they are confronted 

with, and to cultivate their curiosity and help them under-

stand the relevance, practicality, and immense appeal of 

psychological science.

Psychological Science models the processes of scientific 

thinking. As was the case in the first edition, the  elements 

of scientific literacy are explicitly demonstrated once per 

module, and implicitly throughout. We are very excited 

to introduce a new feature for the second edition: the 

Scientific Literacy Challenge. At the end of each chap-

ter students can practice applying scientific and critical 

thinking to an important, contemporary issue. We tackle 

such topics as free-range parenting, cognitive enhance-

ment drugs, college admissions testing, and brain training 

websites. Students are asked to read author created blog 

entries, editorials, or advertisements about these topics 

and  evaluate them from a scientific literacy perspective 

through journal prompts, and multiple-choice, matching 

and true/false questions.

What’s New?
The Scientific Literacy Challenge described above is 

an exciting new feature of the second edition. We also 

updated module openers to include contemporary and 

relevant examples, and updated research, and in some 

cases replaced, topics covered in the Working the Scientific 

Literacy Model features within each module. Naturally, 

the topics we cover involve ongoing and exciting research. 

Therefore, each chapter has been updated accordingly, 

and, in many places, we have added new topics we felt 

deserve inclusion in our book. For example:

•	 Chapter 1, “Introducing Psychological Science” 

includes additional instruction on critically thinking 

about sources. Students learn to evaluate a message 

by considering the author or speaker, the purpose of 

the article, the publisher or presenter, and other fac-

tors that a�ect the reliability and quality of the mes-

sage. Interactive exercises help students understand 

the ways in which psychology may be expanded into 

other fields, such as sports psychology.

•	 Chapter 2, “Reading and Evaluating Scientific 

Research” provides additional tools to think about and 

understand the outcomes of research. The coverage of 

correlational methods is supplemented by instruction 

on how to think about what it means to be a small, 

medium, or large correlation. Similar improvements 

have been made to the discussion on how to under-

stand group di�erences in experimental and quasi-

experimental research.

•	 Chapter 3, “Biological Psychology” now begins by 

asking students to think about Paleo diets as a way 

to introduce evolutionary psychology. There is a new 

section introducing epigenetics. Citations and cov-

erage have been expanded on topics of genomics, 

neurogenesis and brain plasticity, and brain imaging 

technology.

We thank the many instructors and students who have 

helped us craft this model and apply it to our discipline, 

and we look forward to your feedback. Please feel free to 

contact us and share your experiences with the 2nd edition 

of Psychological Science.

Mark Krause

krausema@sou.edu

Daniel Corts

danielcorts@augustana.edu

mailto:krausema@sou.edu
mailto:danielcorts@augustana.edu
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•	 Chapter 11, “Motivation and Emotion” includes updated 

research on sex and the brain, and sexual orientation, 

neural and psychological bases of hunger and eating, 

e�ects of loneliness and mental and physical health,  and 

an in-text activity on achievement motivation.

•	 Chapter 12, “Personality” includes updated coverage 

of cultural and evolutionary influences on personal-

ity, practice application activities for the Big 5, cultural 

variation, and psychodynamic views on personality, 

updated  discussion on scientific research on suppres-

sion and critical analysis of Freud’s views on personality.

•	 Chapter 13, “Psychological Disorders” has been 

updated throughout to reflect DSM 5 revisions and 

recent prevalence statistics when available.

•	 Chapter 14, “Therapies” includes a new Working the 

Scientific Literacy Model feature about the use of mobile 

apps designed to improve mental health, updated cov-

erage of topics such as empirically supported treat-

ments, precision medicine and cultural factors related 

to drug treatments, e�ects of nutrients such as Omega-3 

fatty acids on health, and reduced emphasis on out-

dated anti-depressant drugs and expanded coverage of 

potential new treatments (e.g., low-dose ketamine).

•	 Chapter 15, “Social Psychology” has updated and 

modified coverage of stereotypes and person percep-

tion. This reflects increased national awareness of the 

use of force by law enforcement, an extremely impor-

tant topic that is also very engaging for students.

•	 Chapter 16, “Health, Stress, and Coping” has 

updated coverage on the e�ects of media exposure 

on health related behaviors (smoking), social conta-

gion e�ects occurring via social media (Facebook), 

e�ects of stress on cognitive processes, posttraumatic 

growth, e�ects of exercise and nutrition on cognitive 

functioning.

•	 Chapter 17, “Industrial and Organizational Psychol-

ogy” includes substantial updates to sections on 

selection and assessment. There is increased linkage 

between the sections on employee a�ect and leader-

ship through an interactive investigation of how money 

may or may not be a useful motivator for employees.

•	 Chapter 4, “Sensation and Perception” includes new 

interactive features for applying signal detection the-

ory and monocular depth cues, and updated research 

and coverage of subliminal perception, multi-tasking, 

phantom limb therapies, and object recognition.

•	 Chapter 5, “Consciousness” includes a new Work-

ing the  Scientific Literacy Model feature on the neu-

rocognitive theory of dreaming, updated coverage on 

how marijuana and other drugs a�ect cognition, new 

research on dream sleep and memory, and the thera-

peutic e�ects of hypnosis and meditation.

•	 Chapter 6, “Learning” includes updated coverage 

on applications of classical conditioning; including 

taste aversions, advertisement, drug tolerance, in-

text activities for practicing concepts of classical and 

operant conditioning, updated research and expanded 

personal application opportunities on topics of cogni-

tive and long-term learning, a revised Working the Sci-

entific Literacy Model feature to balance coverage of 

research on video game playing and violent behavior.

•	 Chapter 7, “Memory” has more coverage of applica-

tions including strengthening memories and the reli-

ability of eyewitness testimony.

•	 Chapter 8, “Thought and Language” makes more con-

nections between the often very abstract theories of 

reasoning and daily experience. For example, students 

can learn about individual di�erences in the reliance 

on representativeness, and how these di�erences relate 

to interest in superstition, the paranormal, and con-

spiracy theories.

•	 Chapter 9, “Intelligence and Aptitude, and Cognitive Abil-

ities” includes updated citations and research, especially 

when covering intelligence and the brain. Also, students 

can engage in a debate on whether colleges and universi-

ties should consider personality tests as a supplement to 

or even a replacement for traditional college aptitude tests.

•	 Chapter 10, “Life Span Development” includes 

updated coverage of preterm infant development, 

child cognitive development, expanded and updated 

coverage of adolescent sexuality, brain development, 

and identity.
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Content and Features

Students in the general psychology course are inundated 

with many disparate pieces of information at a time when 

they are still developing the skills and strategies for organ-

izing and making sense of that information. How do Work-

ing the Scientific Literacy Model and supporting features in 

Psychological Science address this issue?

Module Summaries

The major terms, concepts, and applications 

of the modules are reviewed in the Module 

Summaries. The summaries also return to and 

address the original Learning Objectives from 

the beginning of the module and include appli-

cation questions. Answers to end-of-module 
and end-of-chapter assessment can be found in 
the Instructor’s Manual.

Knowledge Gathering

What do we know about this?
Introductory psychology courses cover a vast 

amount of content drawn from diverse specialty 

areas. The organization of the material is central to 

helping students absorb this content.

Learning Objectives

Learning Objectives are organized 

around an updated Bloom’s taxonomy 

that aims to guide students to higher-

level understanding. Summaries of 

the key points related to these objec-

tives are provided at the end of each 

module. Objectives are listed at four 

levels of increasing complexity: know, 

understand, apply, and analyze.
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     Module    2. 1     Principles of Scientifi c Research   

   Several years ago, the Society for Neuroscience invited the 

Dalai Lama, the spiritual leader of Tibetan Buddhism, to 

their annual emerging science meeting to discuss the  practice 

of meditation. For most people, meditation is understood to 

be a mystical, subjective, nonscientific practice embraced 

by  individuals outside the scientific community. It is likely 

that no more than a hundred—if not fewer—of the Society’s 

30,000 plus members had a professional, scientific interest 

in the  subject. Why, then, would the Society invite the Dalai 

Lama to speak about a topic that was clearly not based in 

 science? Several hundred Society members were so opposed 

to the Dalai Lama’s talk that they signed a petition to can-

cel his scheduled appearance. But according to the Dalai 

Lama, the members’ opposing opinions about the value of 

meditation are rooted in the same thing: an almost complete 

lack of  understanding of the practice. Without the benefit 

of careful observations and measurement, there really is no 

scientific way of saying whether meditation is  worthwhile. 

Therefore, it is precisely this lack of understanding why sci-

entists should be interested in meditation. In recent years, 

neuroscientists such as Richard Davidson and Antoine Lutz 

of the University of Wisconsin have confirmed that medita-

tion does have numerous benefits. They have also developed 

models for how specific brain functions translate the practice 

of meditation into physical and psychological well-being. In 

  Chapter   1  , we argued that critical thinkers should be skep-

tical, as many Society members demonstrated. However, 

we also argued that critical thinkers should be curious and 

that their opinions should be modified to fit the evidence—

something that Davidson, Lutz, and colleagues are working 

toward. In this chapter we turn to the process of gathering 

and evaluating evidence.    

        2. 1a    Know . . . the key terminology related to 

the principles of scientific research.  

       2. 1b    Understand . . . the five characteristics of 

quality scientific research.  

       2. 1c    Understand . . . how biases might influence 

the outcome of a study.  

       2. 1d    Apply . . . the concepts of reliability and 

validity to examples.  

       2. 1e    Analyze . . . whether anecdotes,  authority 

figures, and common sense are reliably 

truthful sources of information.      

       Learning Objectives   

   

Modules

Chapters are divided into modules 

to make it easier for students to 

organize content as well as to self-

test and review their learning at 

regular intervals. For instructors, 

the modular content makes it easy 

to customize their delivery based 

on their preferred syllabus.
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     2. 1c   Understand . . .        how biases might infl uence the 

outcome of a study.     

 Demand characteristics a� ect how participants respond 
in research studies. Understandably, they often attempt to 
portray themselves in a positive light, even if that means 
not answering questions or behaving in a fully truthful 
manner. Researchers can also infl uence the outcomes of 
their own studies, even unintentionally.    

     2. 1d   Apply . . .        the concepts of reliability and validity 

to examples.     

 Reliable and valid measures are essential to scientifi c 
research.   Table    2. 1   on  page   35  provided an opportunity to 
apply your  knowledge. In the fi rst example, Dr. Tatum had 
to improve reliability; although her physiological instru-
ments measured what they were supposed to (validity), 
they lacked reliability because they were inconsistent. In 
another example, Dr. Nielsen questioned the validity of his 
checklist for observing happiness in children. Although 
his team achieved consistent results (reliability), there was 
some question over whether it truly measured happiness, 
or  perhaps just activity level.    

     2. 1e   Analyze . . .        whether anecdotes, authority fi gures, 

and common sense are reliably truthful sources of 

information.     

 To evaluate evidence, you should ask several ques-
tions. First, is support for the claim based on the words 
or endorsement of an authority fi gure? Endorsement 
by an authority is not necessarily a bad thing, as some-
one who is an authority (expert) at something should 
be able to back up the claim. But the authority of the 
individual alone is not satisfactory, especially if data 
gathered through good scientifi c methods do not sup-
port the claim. Second, is someone supplying anecdotal 
evidence? As convincing as a personal testimony may 
be, anecdotal evidence is not su�  cient for backing any 
claim that can be scientifi cally tested. Common sense 
also has its place in daily life, but by itself is insu�  cient 
as a fi nal explanation for anything. Explanations based 
on good scientifi c research should override those based 
on common sense.     

    Module    2. 1 Summary   
     2. 1a   Know . . .       the key terminology related to the 

 principles of scientifi c research:    

     anecdotal evidence   
   appeal to authority   
   appeal to common sense   
   convenience samples   
   demand characteristics   
   double-blind study   
   ecological validity   
   generalizability   
   Hawthorne effect   
   objective measurements   
   operational definition   
   peer review   
   placebo effect   
   population   
   random sample   
   reliability   
   replication   
   sample   
   self-reporting   
   single-blind study   
   social desirability   
   validity   

   variable     

     2. 1b   Understand . . .        the fi ve characteristics of quality 

scientifi c research.     

 These characteristics include (1) that measurements are 
objective, valid, and reliable; (2) the research can be gener-
alized; (3) it uses techniques that reduce bias; (4) the fi nd-
ings are made public; and (5) the results can be replicated. 
For example, objective, valid, and reliable measurements 
make it possible for other scientists to test whether they 
could come up with the same results if they followed the 
same procedures. Psychologists mostly study samples of 
individuals, but usually they are more concerned about 
describing principles that generalize to a broader popu-
lation. Single- and double-blind procedures are standard 
ways of reducing bias. Finally, the process of publishing 
results is what allows scientists to share information, eval-
uate hypotheses that have been confi rmed or refuted, and, 
if needed, replicate other researchers’ work.    
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REVEL™

Fully digital and highly engaging, REVEL o�ers an 

immersive learning experience designed for the way 

today’s students read, think, and learn. Enlivening 

course content with media interactives and assessments, 

REVEL empowers educators to increase engagement 

with the course, and to better connect with students: 

pearsonhighered.com/revel.

Module Quizzes

End-of-Chapter Quizzes

Quizzes appear at the conclusion of modules and  chapters. 

These quizzes contain multiple-choice questions that ena-

ble students to assess their comprehension and better pre-

pare for exams. Like the Learning Objectives, the Module 

Quizzes assess understanding at the four levels of Bloom’s 

taxonomy and are marked accordingly. Answers to quiz-
zes can be found in the Instructor’s Manual.
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6.    Which of the following statements describes the amount 

of cognitive and emotional risk to participants allowed in 

psychological research today?  

A.    Any amount of risk is acceptable.  

B.   No amount of risk is acceptable.  

C.   A little risk is always acceptable, but more than 

 minimal risk is never acceptable.  

D.   The amount of acceptable risk depends in part on 

the likely benefits from the study.    

7.    The use of deception in psychological research is:  

A.    not a serious issue.  

B.   never acceptable.  

C.   generally acceptable when absolutely necessary for 

the research.  

D.   acceptable only in nonhuman research.    

8.    Under which of the following circumstances would the 

mean be the best measure of central tendency to use?  

A.    The data have a normal distribution.  

B.   The data are positively skewed.  

C.   The data are negatively skewed.  

D.   The mean is always the best measure of central 

tendency.    

9.    A teacher notices that on the last science test, 

some students did very well, while other students 

performed poorly or had grades in the middle of the 

pack. If she wanted to measure how “spread out” all 

of the scores were, which descriptive statistic could 

she use?  

1.      By studying a                   , scientists hope that they 

can  generalize the results of their investigation to 

the                   .  

A.    sample; population  

B.   population; sample  

C.   convenience sample; random sample  

D.   random sample; convenience sample    

2.    Which of the following is an example of demand 

 characteristics a� ecting an experiment?  

A.    An experimenter draws the wrong conclusions 

from a study because she did not use the correct 

statistical analysis.  

B.   A participant changes his response to a question 

because he has the feeling that the experimenter 

wants him to do so.  

C.   An experimenter stops using a test because it does 

not appear to be reliable.  

D.   A participant in a double-blind experiment believes 

she is in the control group.    

3.    Why it is a bad idea to draw conclusions from anecdotal 

evidence?  

A.    Such conclusions usually go against common 

sense.  

B.   Anecdotes are reliable only if they come from 

 experts, which they rarely do.  

C.   Anecdotes are a single-blind technique, not a 

double-blind method.  

D.   There is no way to know if the anecdote is 

     Chapter   2   Quiz   

   Know . . .  

1.     The degree to which an instrument measures what it is 

intended to measure is known as                   .  

A.    validity  

B.   generalizability  

C.   verifiability  

D.   reliability      

2.     When psychologists question how well the results of a study 

apply to other samples or perhaps other situations, they are 

inquiring about the                    of the study.  

A.    validity  

B.   generalizability  

C.   verifiability  

D.   reliability     

   Understand . . .  

3.     In a single-blind study, the participants do not know the 

 purpose of the study or the condition to which they are 

 assigned. What is the di� erence in a double-blind study?  

A.    The researcher tells the participants the purpose and their 

assigned conditions in the study.  

B.   The participants also do not know when the actual study 

begins or ends.  

    Module    2. 1 Quiz   

   Apply . . .  

4.     Dr. Rose gives a standardized personality test to a group 

of psychology majors in January and again in March. 

Each  individual’s score remained nearly the same over the 

 two-month period. From this, Dr. Rose can infer that the test 

is                   .  

A.    reliable  

B.   generalizable  

C.   objective  

D.   verified      

   Analyze . . .  

5.     You overhear someone claiming that 12-step programs are the 

only way to really quit abusing alcohol “Because my brother is 

a doctor and so he should know.” Regardless of the accuracy 

of the claim, this and other appeals to authority do not qualify 

as good evidence because:  

A.    they always lack common sense.  

B.   authority figures are likely to distort the truth.  

C.   authority does not mean that the claim is based on sound, 

scientific evidence.  

D.   authority is typically based on anecdotal evidence.        

Key Terms

Key Terms are defined within the narrative, 

helping students place them in context, and are 

then listed again within the Module Summaries. 

A complete glossary is also included at the end 

of the text.

jects. By examining and reporting an average effect for 

that group, psychologists can get a much better sense of 

how individuals are likely to behave. But how large of 

a group is it possible to study? Ideally, it would be best 

to study an entire  population — the group that researchers 

want to generalize about.  In reality, the task of finding all 

population members, persuading them to participate, 

and measuring their behavior is impossible in most cases. 

Instead, psychologists typically study a  sample — a select 

group of population members.  Once the sample has been 
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Scientific Explanation

How can science explain it?
This element of scientific literacy encompasses a basic understanding of research methodol-

ogy and thinking about problems within a scientific framework. Psychological Science integrates 

and reinforces key research methodology concepts throughout the book. This interweaving 

of methodology encourages students to continue practicing their scientific thinking skills. As 

noted in the National Science Education Standards, learning science is more than accumulating 

facts; that is, students learn to ask questions, construct explanations, test those explanations, 

and communicate their ideas to others.

Module Opening Vignettes

Each module opens with a short vignette 

emphasizing the personal and societal rel-

evance of certain topics to be covered.
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     Module    2. 1     Principles of Scientifi c Research   

   Several years ago, the Society for Neuroscience invited the 

Dalai Lama, the spiritual leader of Tibetan Buddhism, to 

their annual emerging science meeting to discuss the  practice 

of meditation. For most people, meditation is understood to 

be a mystical, subjective, nonscientific practice embraced 

by  individuals outside the scientific community. It is likely 

that no more than a hundred—if not fewer—of the Society’s 

30,000 plus members had a professional, scientific interest 

in the  subject. Why, then, would the Society invite the Dalai 

Lama to speak about a topic that was clearly not based in 

 science? Several hundred Society members were so opposed 

to the Dalai Lama’s talk that they signed a petition to can-

cel his scheduled appearance. But according to the Dalai 

Lama, the members’ opposing opinions about the value of 

meditation are rooted in the same thing: an almost complete 

lack of  understanding of the practice. Without the benefit 

of careful observations and measurement, there really is no 

scientific way of saying whether meditation is  worthwhile. 

Therefore, it is precisely this lack of understanding why sci-

entists should be interested in meditation. In recent years, 

neuroscientists such as Richard Davidson and Antoine Lutz 

of the University of Wisconsin have confirmed that medita-

tion does have numerous benefits. They have also developed 

models for how specific brain functions translate the practice 

of meditation into physical and psychological well-being. In 

  Chapter   1  , we argued that critical thinkers should be skep-

tical, as many Society members demonstrated. However, 

we also argued that critical thinkers should be curious and 

that their opinions should be modified to fit the evidence—

something that Davidson, Lutz, and colleagues are working 

toward. In this chapter we turn to the process of gathering 

and evaluating evidence.    

        2. 1a    Know . . . the key terminology related to 

the principles of scientific research.  

       2. 1b    Understand . . . the five characteristics of 

quality scientific research.  

       2. 1c    Understand . . . how biases might influence 

the outcome of a study.  

       2. 1d    Apply . . . the concepts of reliability and 

validity to examples.  

       2. 1e    Analyze . . . whether anecdotes,  authority 

figures, and common sense are reliably 

truthful sources of information.      

       Learning Objectives   
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In recent years, an increasing number of instructors have begun to focus on 

telling students how psychological science fits within the scientific commu-

nity. Psychology serves, in essence, as a hub science. Through this emphasis 

on scientific literacy in psychology, students begin to see the practicality and 

relevance of psychology and become more literate in the fields that our hub 

science supports.

Myths in Mind

Many commonly held beliefs people have about 

behavior before taking a psychology course are 

half-truths or outright falsehoods. This feature 

sets the record straight in a concise and informa-

tive way. The selected examples are likely to have 

personal relevance to many readers and deal with 

important scientific issues.

   Myths in Mind  
 We Are Born With All the Brain Cells We Will Ever Have   

 Until the 1960s neuroscientists were unaware that new nerve 

cells could generate once an organism was born. This conclu-

sion made perfect sense because no one had ever seen new 

neurons form in adults, and severe neurological damage is of-

ten permanent. Advances in brain science have challenged this 

belief ( Gage, 2000 ). Researchers have observed  neurogenesis , 

which is the formation of new nerve cells, in several brain areas 

of rodents, monkeys, and humans ( Braun & Jessberger, 2014 ). 

The growth of a new cell, including neurons that populate a few 

different brain regions as well as some glial cells, starts with  stem 

cells , which are unique types of cells that do not have a special-

ized, genetically  programmed function. When a stem cell divides, 

the resulting cells can become part of just about anything—bone, 

kidney, or brain tissue. What determines the type of nerve cell 

that develops and its migratory path within the brain is the stem 

cell’s external chemical environment ( Williams, Holman, & Klein, 

2014 ). Our increased understanding of neurogenesis has raised 

some exciting possibilities; perhaps scientists can discover how 

to trigger neural growth in parts of the nervous system that do 

not naturally undergo neurogenesis throughout the life span. De-

velopments in neural stem-cell research can bring added hope 

for recovery from brain injury and  disease. 

Critical Thinking

Can we critically evaluate the evidence?
Many departments are focusing to an increasing extent on the development of critical thinking, 

as these skills are highly sought after in society and the workforce. Critical thinking is gener-

ally defined as the ability to apply knowledge, use information in new ways, analyze situations 

and concepts, and evaluate decisions. To develop critical thinking, the module objectives and 

quizzes are built around an updated Bloom’s taxonomy. Objectives are listed at four levels of 

increasing complexity: know, understand, apply, and analyze. The following features also help 

students organize, analyze, and synthesize information. Collectively, these features encourage 

students to connect di�erent levels of understanding with specific objectives and quiz questions.



Application

Why is this relevant?
Psychology is a highly relevant, modern science. To be scientifically literate, stu-

dents should relate psychological concepts to their own lives, making decisions 

based on knowledge, sound methodology, and skilled interpretation of information.

Working the Scientific Literacy Model

Working the Scientific Literacy Model, introduced in Chapters 1 and 

2, and then featured in each module in the remaining chapters, 

fully integrates the model of scientific literacy. Core concepts 

are highlighted and students are walked through the steps of 

knowledge gathering, approaching the problem from a scientific 

standpoint, using critical thinking, and revealing applications.

Sensation and Perception 117

     Figure    4. 17     Find the T Among This Scattered Array 

of Offset Ls   

  It should not take you long to find the T. However, if a T was only 

actually mixed with Ls 2% of the time you were asked to locate one, 

you would likely miss it quite often.    

   Working the Scientifi c Literacy Model 

 Object Recognition   

 Objects in our world can be seen from many different 

perspectives—that is, they can be seen from near or far, 

under varying levels of light, and from different angles. 

Given the numerous variations in how objects can be 

sensed, how is it that we still perceive them in the same, 

unified way? 

   What do we know about object 
recognition?  
 Despite the diverse ways that an object can be sensed, 

it is still perceived as the same object. This observation 

highlights what is called  perceptual constancy ,  the abil-

ity to perceive objects as having constant shape, size, and 

color despite changes in perspective . What makes percep-

tual constancy possible is our ability to make relative 

judgments about shape, size, and lightness. For shape 

constancy, we judge the angle of the object relative to 

our position (see      Figure     4. 16  ). Color constancy allows 

us to recognize an object’s color under varying levels 

of illumination. For example, a bright red car is recog-

nized as bright red when in the shade or in full sunlight. 

Size constancy is based on judgments of how close an 

object is relative to one’s position as well as to the posi-

tions of other objects. Also, our perception of objects 

involves distinguishing them individually, and identi-

fying objects that appear frequently or rarely. As it turns 

out, the process of identifying objects can be much more 

complicated than just seeing and naming them. 

     How can science explain how 
object recognition occurs?  
 Psychologists who specialize in visual perception have 

attempted to identify conditions in which we are likely to 

succeed or fail to perceive objects. It turns out that the fre-

quency with which we encounter objects is closely related 

to our perception of them. 

 To see how, view the stimulus in     Figure    4. 17  . Scattered 

around the dark background are offset Ls. One of the 

objects, however, is actually a T. It is easy to spot and only 

Scientific Literacy Challenge

At the end of each chapter, students can practice applying sci-

entific and critical thinking to an important, contemporary issue 

such as free-range parenting, cognitive enhancement drugs, 

college admissions testing, and brain training websites. Stu-

dents are asked to read author created blog entries, editorials, 

or advertisements about these topics and evaluate them from 

a scientific literacy perspective through journal prompts and 

multiple-choice, matching, and true/false questions.
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     Module 4. 5  Scientific Literacy Challenge: 
Distracted Drivers   

 Cell phones made their first appearance in the retail market as car phones. Units had to be 

mounted in the interior of a vehicle and wired into its electrical system; they were literally 

part of the car. Ironically, there is now evidence suggesting that a car is the  last  place a cell 

phone should be. You have probably heard arguments in favor of banning drivers from using 

cell phones, and most states have enacted laws to curb their usage—especially for texting. 

 Before you start this activity, take a minute to write your thoughts about using a cell 

phone while driving. 

 JOURNAL PROMPT

Do you think cell phone use while driving should be legal, banned  outright, or only permitted as hands-free 

devices for drivers? What experiences, assumptions, or statistics have influenced your opinion? 

   What do we know about 
 distracted  driving?  
 Read the following letter from a consumer advocacy group. Make sure you understand the 

boldfaced terms and concepts from   Chapter   4   and that you have a clear sense of what the 

writer is claiming. 

   An Open Letter to Congress  

    By Vanessa Fowler, President, Federation of American Drivers    

   Dear Representative, 

 I am writing on behalf of the 320,000 members of the Federation of American Drivers 

(FAD) who, as a group, are concerned about a major threat to public safety: “Distracted 

drivers,” who are responsible for more than 3,000 tra�  c deaths annually, and more 

than 420,000 signifi cant injuries. Drivers face a barrage of sights and sounds that  divide 

attention . Only a portion of these are relevant to driving; the rest are distractions, and 

few are as powerful and ubiquitous as the cell phone. FAD’s position is that cell phone 

use should be completely banned for drivers of any age, any vehicle, on any public 

roadway. While several US states and territories have taken steps in that direction, far 

too few have enacted a complete ban. 

 Many people assume that the problem with cell phone use is limited to texting or 

conversations that require at least one hand o�  the wheel. However, data show that 

preoccupied hands are not the problem. The real issue is that cell phone use— including 

texting, talking, or  using apps—demands that the user  selectively attends  to the task, 

which can block out virtually everything else. For drivers, that means blocking out 

the tra�  c, instruments on the dashboard, and pedestrians or cyclists.  Scientists have 

shown that people are so good at selecting what to attend to that they can experience 

 inattentional  blindness . In other words, a driver can be unaware of something they 

are looking directly at, simply because their attention is on their phone.   

 The FAD is advocating a very strict position on cell phones, one that they know will meet a 

lot of resistance. Read on to see what kinds of evidence they cite to support their  argument.   
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For Instructors

SCIENTIFIC LITERACY is a key course goal for many 
introductory psychology instructors.

Learning science is an active process. How do we help 

instructors model scientific literacy in the classroom and 

online in a way that meets the needs of today’s students?

Organization
Instructors consistently tell us one of the main challenges 

they face when teaching the introductory psychology 

course is organizing engaging, current, and relevant mate-

rials to span the breadth of content covered. How do we 

help organize and access valuable course materials?

Revel
Reading has been the cornerstone of education since the 

advent of the printing press. Yet despite our world becom-

ing ever more technologically interconnected, the ways in 

which learners and educators interact with the written word 

have remained largely static. With REVEL from Pearson, 

a new learning experience can begin. Through our interac-

tions with customers around etexts, videos, and powerful 

reporting tools, we arrived at REVEL—an immersive learn-

ing experience that enlivens familiar and respected course 

content with media interactives and assessments. Designed 

for the way today’s students read, think, and learn, REVEL 

empowers educators to increase engagement in the course, 

to better connect with students, and to break through to 

learning reimagined.

Writing Space
Better writers make great learners—who perform better 

in their courses. To help you develop and assess concept 

mastery and critical thinking through writing, we created 

Writing Space.

It’s a single place to create, track, and grade writing 

assignments, provide writing resources, and exchange 

meaningful, personalized feedback with students, quickly 

and easily, including auto-scoring for practice writing 

prompts. Plus, Writing Space has integrated access to 

 Turnitin, the global leader in plagiarism prevention.

Learning Catalytics
Learning Catalytics is a “bring your own device” student 

engagement, assessment, and classroom intelligence sys-

tem. It allows instructors to engage students in class with 

real-time diagnostics. Students can use any modern, web-

enabled device (smartphone, tablet, or laptop) to access it.

Instructor’s Manual
The Instructor’s Manual (ISBN 0134403045) includes sug-

gestions for preparing for the course, sample syllabi, and 

current trends and strategies for successful teaching. Each 

chapter o�ers integrated teaching outlines, lists the key 

terms for each chapter for quick reference, and provides 

an extensive bank of lecture launchers, handouts, and 

activities, as well as suggestions for integrating third-party 

videos and web resources. The electronic format features 

click-and-view hotlinks that allow instructors to quickly 

review or print any resource from a particular chapter. This 

resource saves prep work and helps  maximize classroom 

time. Chapter and module quiz answers can also be found 

in the Instructor’s Manual.

Standard Lecture PowerPoint Slides (ISBN 0134377850) are 

available online at http://www.pearsonhighered.com/

irc, with a more traditional format with excerpts of the text 

material, photos, and artwork. 

Create a Custom Text
For courses with enrollments of at least 25 students, instruc-

tors can create their own textbook by combining chapters 

from best-selling Pearson textbooks or reading selections 

in a customized sequence. To begin building a custom text, 

visit www.pearsoncustomlibrary.com.

Instructors can also work with a dedicated Pearson 

Custom editor to create the ideal text—publishing original 

content or mixing and matching Pearson content. Contact a 

Pearson publisher’s representative to get started.

http://www.pearsonhighered.com/
http://www.pearsoncustomlibrary.com
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ASSESSMENT

Instructors consistently tell us that assessing student progress is a critical component to 

their course and one of the most time-consuming tasks. Vetted, good-quality, easy-to-use 

assessment tools are essential. We have been listening and we have responded by creating 

the absolutely best assessment content available on the market today.

Test Bank
The Test Bank (ISBN 0134377842) contains more than 

3,000 questions, many of which were class-tested in mul-

tiple classes at both 2-year and 4-year institutions across 

the country prior to publication. Item analysis is provided 

for all class-tested items. All questions have been thor-

oughly reviewed and analyzed line-by-line by a develop-

ment editor and a copy editor to ensure clarity, accuracy, 

and delivery of the highest-quality assessment tool. All 

conceptual and applied multiple-choice questions include 

rationales for each correct answer and the key distracter. 

The item analysis helps instructors create balanced tests, 

while the rationales serve both as an added guarantee of 

quality and as a time-saver when students challenge the 

keyed answer for a specific item. The Test Bank includes 

a two-page Total Assessment Guide, an easy-to-reference 

grid that organizes all test items by learning objective and 

question type.

In addition to this high-quality Test Bank, a second 

bank containing more than 2,000 questions is available 

for instructors looking for more variation. It has also been 

class-tested, with item analysis available for each question.

The Test Bank also comes with Pearson MyTest, a pow-

erful assessment generation program that helps instructors 

easily create and print quizzes and exams. Questions and 

tests can be authored online, providing instructors with the 

ultimate in flexibility and the ability to e�ciently manage 

assessments wherever and whenever they want. Instruc-

tors can easily access existing questions and then edit, 

create, and store them using simple drag-and-drop and 

Word-like controls. The data for each question identifies 

its di�culty level and the text page number where the rel-

evant content appears. In addition, each question maps to 

the text’s major section and Learning Objective. For more 

information, go to www.PearsonMyTest.com. 

BlackBoard Test Item File and WebCT Test Item File: For 

instructors who need only the test item file for their learn-

ing management system, we o�er the complete test item 

file in BlackBoard and WebCT format. Go to the Instructor’s 

Resource Center at http://www.pearsonhighered.com/irc.

http://www.PearsonMyTest.com
http://www.pearsonhighered.com/irc
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APA Assessments
A unique bank of assessment items allows instructors to 

assess student progress against the American Psychologi-

cal Association’s Learning Goals and Outcomes. These 

assessments have been keyed to the APA’s latest progres-

sive Learning Outcomes (basic, developing, advanced).

For access to all instructor supplements for Psychological 

 Science: Modeling Scientific Literacy, go to www.pearsonhigh 

ered.com/irc and follow the directions to register (or log in 

if you already have a Pearson user name and password). 

Once you have registered and your status as an instructor is 

verified, you will be emailed a log-in name and password. 

Use your log-in name and password to access the catalog. 

Click on the “online catalog” link, click on “ psychology” 

and then “introductory psychology,” and finally select the 

Krause/Corts, Psychological Science text. Under the descrip-

tion of each supplement is a link that allows you to down-

load and save the supplement to your desktop.

You can also request hard copies of the supplements 

through your Pearson sales representative. If you do not 

know your sales representative, go to www.pearsonhigh 

ered.com/replocator and follow the directions to identify 

him or her.

For technical support for any of your Pearson prod-

ucts, you and your students can contact http://247 

.pearsoned.com.

Development Story

Psychological Science reflects the countless hours and extraor-

dinary e�orts of a team of authors, editors, and reviewers 

that shared a vision for not only a unique introductory psy-

chology textbook, but also the most comprehensive and 

integrated supplements program on the market. Over 300 

manuscript reviewers provided invaluable feedback for 

making the text as accessible and relevant to students as 

 possible. Each chapter was also reviewed by a panel of sub-

ject matter experts to ensure accuracy and currency. Over 200 
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Module 1.1 The Science of Psychology

Her (2013) is not your typical love story. Theodore (played 

by Joaquin Phoenix) falls in love with Samantha (Scarlett 

 Johansson). They are perfect for each other, it would seem. But 

here is the conflict: Samantha is not a person; she is an artifi-

cial intelligence software designed to behave less like a machine 

and more like a living, breathing human being. Although the 

plot of Her is based on science fiction, encountering a “being” 

like Samantha may be closer to reality than you think. Ellie, 

for instance, is a computer-generated avatar developed by 

scientists at the University of Southern California. Ellie is 

designed to carry on conversations with you—sometimes 

seemingly meaningful ones. By detecting subtle changes in 

your facial expressions, speech patterns, and posture, Ellie is 

able to respond with vocal changes and gestures as a caring 

human would. If you feel a bit down, you will find that Ellie’s 

expression may change as she listens; her voice may soften and 

she may even mention that you seem a bit upset. Many who 

have spoken with Ellie have been surprised that a technology 

comprising a series of algorithms can seem so empathetic.

So what do these virtual women have to do with your 

psychology course? The nonfictional Ellie demonstrates how 

scientific inquiry can reveal some pretty reliable facts about 

how people think, feel, and behave. Her fictional counterpart 

Samantha entertains by showing us how fascinating these 

thoughts and feelings can be. We hope you will learn both in 

this chapter.

 1.1a Know . . . the key terminology of the 

 scientific method.

 1.1b Understand . . . the steps of the scientific 

method.

 1.1c Understand . . . the concept of scientific 

literacy.

 1.1d Apply . . . the biopsychosocial model to 

behavior.

 1.1e Apply . . . the steps in critical thinking.

 1.1f Analyze . . . the use of the term scientific 

theory.

 Learning Objectives
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was false—a quality known as falsifiability. People  claiming 

to be scientific regularly ignore falsifiability. Imagine a 

horoscope reads, “It’s time for you to keep quiet and 

 postpone important calls or e-mails.” That is not really 

a testable prediction for a number of reasons, including 

the fact that it does not describe a specific consequence or 

a time frame in which a problem might arise. Therefore, 

if you did make that important call, it would be impos-

sible to show the prediction was false. In contrast, a good 

 scientific hypothesis is stated in more precise, and publicly 

relevant, terms, such as the following:

People become less likely to help a stranger if there are 

others around.

Cigarette smoking causes cancer.

Exercise relieves depression.

Unlike the astrologer’s prediction, each of these 

hypotheses can be supported or rejected through scien-

tific testing. Astrology is an easy target for criticism. We 

bring it up only because it provides an opportunity to 

clarify what a scientific hypothesis is and also to highlight 

a key difference between science and pseudoscience, 

which refers to ideas that are presented as science but do not 

actually use basic principles of scientific thinking or proce-

dure. Alarmingly, approximately one in four Americans 

believes astrology has at least some scientific basis despite 

a total lack of evidence or support from trained scientists 

(National Science Foundation, 2010).

EXPLAINING PHENOMENA Hypotheses are essential 

to creating and refining scientific theories. A theory is a 

well-tested explanation that combines a range of observations 

into a coherent whole. Figure 1.1 shows how hypothesis 

testing eventually leads back to the theory from which 

it was based. Theories are built from hypotheses that 

are repeatedly tested and confirmed; in turn, good theo-

ries eventually become accepted explanations of behavior 

Psychology is a vast discipline; in fact, we might do better 

to consider it to be a collection of disciplines, composed of 

many overlapping fields of study. Two unifying qualities 

allow us to group all these fields into the single category 

of psychological science. First, psychology involves the study 

of behavior that, broadly defined, can include perceptions, 

thoughts, and emotions. Second, psychologists employ the 

scientific method in their work. On these grounds, we can 

define psychology as the scientific study of behavior, thought, 

and experience.

The Scientific Method
What exactly does it mean to be a scientist? A person 

who haphazardly combines chemicals in test tubes may 

look like a chemist; a person who dissects a frog just to 

see its organs may appear to be a biologist—but neither 

is engaged in science. For a specific type of activity to be 

considered scientific or a field of study to be considered a 

science, application of the scientific method is a must. The 

scientific method is a way of learning about the world through 

collecting observations, proposing explanations for the observa-

tions, developing theories to explain them, and using the theories 

to make predictions about future occurrences or behaviors. It 

revolves around the concepts of hypothesis and theory 

and how they interact to produce a discipline-based body 

of knowledge (see Figure 1.1).

HYPOTHESES: MAKING PREDICTIONS A hypothesis 

(plural: hypotheses) is a testable prediction about processes 

that can be observed and measured. By testable, we mean that 

observations and measurements can be shown whether 

the prediction was correct or, equally important, whether it 

Theory
Confirm and
strengthen 

original theory

Revise
original
theory

Hypothesis

Either Or

Test hypothesis

Confirm
hypothesis

Generate
another, new
hypothesis

Discard or
modify original

hypothesis

Reject
hypothesis

Figure 1.1 The Scientific Method

Scientists use theories to generate hypotheses. Once tested, 

hypotheses are either confirmed or rejected. Confirmed hypotheses 

lead to new ones and strengthen theories. Rejected hypotheses are 

revised and tested again, and can potentially alter an existing theory.

“All swans are white” is a falsifiable statement. A swan that is not 

colored white will falsify it. Falsification is a critical  component of 

scientific hypotheses and theories.
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sense. Make sure that as you read this text you keep in 

mind scientific theory, rather than these common misusages:

•	 Theories are not the same thing as opinions or 

 beliefs. Yes, it is certainly true that everyone is enti-

tled to his or her own opinions. But the phrase “That’s 

just your theory” is neither the scientific meaning of 

“theory,” nor a valid scientific argument.

•	 All theories are not equally plausible. Groups of 

scientists might adopt different theories for explain-

ing the same phenomenon. For example, several 

or other natural phenomena. Similar to hypotheses, an 

essential quality of scientific theories is that they are falsifi-

able; like hypotheses, they can be proved false with new 

evidence. As Figure 1.1 shows, falsifying a theory means 

that it either needs to be modified to account for new 

findings, or in some cases, replaced by an entirely new 

theory. In this way, science becomes self-correcting; bad 

ideas typically do not last long before being discovered 

and replaced.

The scientific term theory is specific and essential to 

understanding how explanations differ from common 

Genes, brain 
anatomy and 
function, and 

evolution

Biological

Psychological

Sociocultural

Behavior, 
perception, 

thought, and 
experience

Interpersonal 
relationships, 

families, groups, 
societies, and 

ethnicities

Genetics of 
behavior and 
psychological 

disorders

Brain-behavior 
relationships

Drug e�ects

Language

Memory

Decision making

Personality

Attraction

Attitudes and 
stereotypes

Conformity

PERSPECTIVE FOCUS EXAMPLES

Figure 1.2 The Biopsychosocial Model

Psychologists view behavior from multiple perspectives. A full understanding of human behavior comes from analyzing 

biological, psychological, social, and cultural factors.
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Working the Scientific Literacy Model

How We Learn and Remember

To give you a chance to develop scientific literacy skills, we 

will revisit this model regularly and apply its four compo-

nents to a specific psychological topic—a process we call 

working the model. We can demonstrate this process with 

a topic that is familiar to many: using flashcards to study 

vocabulary terms.

What do we know about studying 
with flashcards?
Many college courses require that you learn key-term defi-

nitions and factual information such as dates, and students 

often study with flashcards to master this information. 

theories have been proposed to explain why people 

become  depressed. This does not mean that all are 

equally valid. There are good theories, and there are 

 not-so-good theories; the good ones generate success-

ful  hypotheses as shown in Figure 1.1.

•	 The quality of a theory is not evaluated by the num-

ber of people who believe it to be true. According 

to a 2013 Pew Research Center Survey, only one 

third of Americans believe in the theory of evolu-

tion by  natural selection, despite the fact that it is the 

most plausible, rigorously tested theory of biological 

change and diversity.

Testing hypotheses and constructing theories are both 

part of all sciences. In addition, each science, includ-

ing psychology, has its own unique way of approaching 

its subject matter. As the study of behavior, thought, 

and experience, psychology examines the individual as 

a  product of multiple influences, including biological, 

 psychological, and social factors.

THE BIOPSYCHOSOCIAL MODEL Defining psychology 

as the scientific study of behavior, thought, and  experience 

may sound pretty straightforward, but thinking and 

behaving are complex subjects with complex  explanations. 

One psychologist might study a single type of cell in 

the nervous system, whereas another might examine the 

 cultural customs and beliefs that shape daily life for mil-

lions of people—all this to explain the same overarching 

question: Why do we behave the way we do?

Because our thoughts and behaviors have multiple 

influences, psychologists adopt multiple perspectives to 

understand them. The biopsychosocial model is a means 

of explaining behavior as a product of biological,  psychological, 

and sociocultural factors (see Figure 1.2). Biological influ-

ences on our behavior include brain structures, hormones, 

and drug effects. On the other end of the spectrum, your 

family, peers, and immediate social situation also deter-

mine how you think, feel, and behave, as do beliefs about 

social characterisitcs such as ethnicity, gender, or socio-

economic status. These influences constitute the sociocul-

tural part of the model. In between biology and culture, 

we can examine how a person’s thoughts, experiences, 

emotions, and personality constitute his or her psycho-

logical makeup.

The biopsychosocial model is a reminder that behav-

ior can be fully explained only if multiple perspectives are 

incorporated.

Building Scientific Literacy
A major aim of this text is to help students develop 

scientific literacy, which is the ability to understand, ana-

lyze, and apply scientific information. Our focal topic is 

psychology, but these same skills are applicable to other 

scientific fields. As shown in Figure 1.3, our model of sci-

entific literacy reveals several key components, starting 

with the ability to learn new information, new terminol-

ogy, and concepts. However, knowledge of terminology 

alone does not make one scientifically literate; one must 

also be able to provide explanations that incorporate 

the scientific terms and concepts of the discipline one is 

studying (in this case, psychology). Being scientifically 

literate means being able to read and interpret new ter-

minology, and knowing when and where to go to find 

out more. It also means being able to apply this ability 

to real-world situations and to use one’s critical thinking 

skills to evaluate information and claims.

Scientific
Literacy

Knowledge Gathering

What do we 

know about this?

Critical Thinking

Can we critically 

evaluate the evidence?

Scientific 
Explanation

How can 

science 

explain it?

Application

Why is 

this 

relevant?

Figure 1.3 A Model of Scientific Literacy

Scientific literacy involves four different skills: gathering knowledge 

about the world, explaining it using scientific terms and concepts, 

thinking critically, and applying this knowledge to relevant,   

real-world situations.
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Critical Thinking, Curiosity,  
and a Dose of Healthy Skepticism
On page 5, as shown in the scientific literacy model, 

critical thinking is an important element of scientific lit-

eracy. Critical thinking involves intentionally analyzing and 

evaluating beliefs, claims, or judgments. Psychologists often 

do this by assessing research in terms of how it relates 

to theory and how well it follows scientific principles. 

You have a total of 20 terms to learn.

A B C D E A E F GBA C D S T A

Massing: Studying a deck of five 
cards four times in a row. This 
masses study for an individual 
card, such as card A in the 
drawing above.

You have a total of 20 terms to learn.

Spacing: Leaving all 20 cards in one stack and 
studying the whole deck four times in a row. This 
spaces the studying for each card, such as card A in 
the drawing above. However, in both conditions, card 
A will be studied the same number of times (four).

…

Figure 1.4 Massed Versus Spaced Practice

In both conditions of Kornell’s experiment, volunteers studied each vocabulary word four times. 

In the massed condition, shown at left, the individual cards were studied closer together whereas 

in the spaced condition, at right, they were studied further apart. Spaced learning results in better 

memory for vocabulary terms.

Most students prefer what is called massing—they break 

up a large pile of cards into smaller groups and move 

through each mass of cards separately. Another approach 

is spacing—leaving the cards in one big stack and moving 

through them one at a time. In contrast to massing, spac-

ing means more time passes between each card and more 

new terms are introduced before any specific card repeats 

itself. The larger the deck, the more spacing there is before 

returning to the first card. Most students prefer the mass-

ing technique because it seems to allow them to master 

words more quickly. However, science shows that the two 

are not equally e�ective, and that spacing is generally the 

better of the two.

How can science explain 
this di�erence?
To find out which study method works best, psychologist 

Nate Kornell (2009) conducted an experiment in which 20 

 student  volunteers agreed to study according to his instruc-

tions.  Students studied one list of words with massing (four 

sets of five cards each) and another list with spacing (one set 

of 20 words). As shown in Figure 1.4, the volunteers studied 

each word four times, regardless of study method. At the end 

of the study period, Kornell administered a memory test and 

discovered that the volunteers could remember more words 

from the spaced condition than the massed condition. Inter-

estingly, almost all students still preferred massing.

Can we critically evaluate this 
conclusion?
There is no such thing as a perfect study; no single experi-

ment will fully answer scientific questions about study-

ing with flashcards or any other topic. Although it is the 

researcher’s job to conduct the best studies possible, it is up 

to you, the reader, to think critically about them. We provide 

advice on critical thinking later in this chapter, and once 

you read Chapter 2, you will be better prepared to assess 

the quality of the research. For now, start by asking your-

self questions about the outcome: Why do students prefer 

the less e�ective method? You should think about ways in 

which this may or may not apply to other situations: Does 

spacing work better for other types of  studying, like learn-

ing to solve math problems? You should notice that being 

critical means asking for limitations and shortcomings 

without being overly emotional or hostile. This prevents 

us from wholeheartedly accepting faulty claims, but we 

should not hastily dismiss any single study either. Instead, 

we give  time for researchers to build evidence with addi-

tional studies.

How is this finding relevant?
Ideally, you will be inspired to apply the findings from 

Kornell’s experiment to your own experiences as a 

 student—whether studying for your psychology or other 

courses. But to really make use of spacing, you might have 

to convince yourself to trust the data, especially if you are 

like the  students in Kornell’s study and find yourself pre-

ferring the   massing technique, despite the evidence that 

more strongly supports the e�cacy of spacing!

Keep in mind there is still much to learn about 

“working the model”: The next section focuses on critical 

thinking skills and how to use them; Chapter 2 walks 

you through the specific methods for conducting and 

evaluating scientific research. You will get a chance to 

“work” the scientific literacy model again in Chapter 2, 

and then again in the remaining chapters.
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will be even better equipped to do this after reading 

Chapter 2, which focuses on scientific processes.

3. Examine assumptions and biases. Assumptions 

and biases too quickly lead us to accept claims that 

support our expectations and to discount those that 

do not. Recall that in Kornell’s flashcard experiment, 

the majority of his volunteers preferred massing. We 

have found that students in our own classes also pre-

fer massing, and as such, they too quickly discount 

Kornell’s rather strong evidence that spacing is bet-

ter. Fortunately, this particular example does not have 

severe consequences. However, at their worst, biases 

and conflicts of interest can lead people to willfully 

mislead others, sometimes even with fabricated data 

and claims that they know are not true.

4. Avoid overly emotional thinking. Emotions can 

tell us what we value, but they do not always help us 

make critical decisions. By all means, emotions should 

guide decisions about a relationship, career, and so on. 

However, emotions can lead to some wrong answers, 

which, at their worst, can have grave consequences. 

For example, many young parents have opted not to 

vaccinate their children out of a fear that vaccines may 

lead to autism. This emotional decision ignores the 

fact that there is no credible scientific evidence for this 

threat, and in fact, the most influential medical study to 

 support a purported vaccine–autism link was eventu-

ally exposed as a fraud and retracted by the research 

journal that published it (Godlee, Smith, &  Marcovitch, 

2011). Critical thinkers acknowledge their emo-

tions, but they carefully discern the situations when 

 emotional-based decisions may not be appropriate.

5. Tolerate ambiguity. Most complex issues do not 

have clear-cut answers, but they do have lots of ifs, 

buts, and it depends. For example, for many years the 

medical community advised the public to avoid eat-

ing fats based on the evidence that fats were associated 

with weight gain and heart disease. However, the same 

scientific community now encourages us to include 

certain fats, such as those that come from olive oil or 

avocados. Although this change seems contradictory, 

ongoing research will sometimes lead to changes in 

prior beliefs. This case is just one among many where 

the apparent contradiction includes an “if.” In other 

words, fats are viewed more favorably, but only if they 

are rich in substances such as omega-3 acids.

6. Consider alternative viewpoints. Finally, make 

sure  you are open to alternative viewpoints. This 

does not mean that everyone’s opinion is equally 

correct, but you can often learn from the perspec-

tive of others. You may even discover that emotions, 

 assumptions, and biases have been affecting your 

own thinking without your awareness, or that others 

have better evidence than you do!

As such, critical thinking is something you develop and 

practice rather than something with which you are born 

(Halpern, 1996).

In addition to analytical and evaluative skills,  critical 

thinking requires a certain set of attitudes or  dispositions, 

namely curiosity, skepticism, and self-reflection. As 

 psychologists, we are always curious. We ask questions 

about all kinds of behaviors, not just the unusual or 

problematic, which many of us tend to do, but also about 

everyday activities and experiences (How do we remember 

where we left our car keys?).

We also approach matters with cautious and healthy 

skepticism. Because we are constantly being told about 

products that will radically improve our lives or about 

political positions that are supposedly in everyone’s best 

interests, it is important to raise questions. Being skeptical 

can be challenging, especially when a product or campaign 

promise fits our assumptions of the truth or what we hope 

to be the truth—eventually, though, we have to challenge 

our own assumptions, even if it risks being proved wrong. 

Consider again Kornell’s research on flashcards: Students 

overwhelmingly prefer massing, so you may assume mass-

ing works best; but if you challenge this assumption, you 

may actually find a technique that works better. Ultimately, 

curiosity and skepticism lead us to be reflective. In other 

words, they help us to reconsider what we think we know, 

to understand what we know, and to explore why we 

believe what we believe. Sometimes, the best outcome is to 

understand what we cannot be certain of, and to tolerate 

ambiguity when the evidence is inconclusive.

KEY PRACTICES TO CRITICAL THINKING Now that 

you have an idea of what critical thinking entails, it is time 

to learn the skills and put them to use. Researchers have 

identified six key practices of a critical thinker:

1. Be curious. Look for opportunities to ask questions, 

even when they are not obvious. Here are two ways to 

approach curiosity. First, rather than wait until some-

thing goes wrong to be curious (Why did he  develop 

depression?), ask questions while things are  going 

well (How did he succeed in the face of all that  hardship?). 

Second, watch out for narrow-minded questions 

that already presume to have an answer (Why are 

they all criminals? This question assumes knowledge 

of “they.”) Instead ask open and objective questions 

(Is that group more likely to engage in crime? If so, why?). 

Remember that most aspects of behavior are complex; 

there is usually no single right answer to a question, 

but rather a complex set of answers.

2. Examine the evidence. Examining the evidence 

is key to science and critical thinking. Bear in mind 

that common sense is not evidence, and in fact, it will 

often lead you astray. Therefore, you should look for 

 evidence that is reliable, objective, and relevant. You 
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buying a new car to deciding how to be a better parent. 

When considering the  relationship between purpose 

and source, ask yourself:

•	 Is this an opinion piece (e.g., an editorial or a 

 campaign statement)?

•	 Is this a straightforward report of facts (news) or 

description (e.g., encyclopedia entry)?

•	 Is this an advertisement?

•	 Bias and Openness: Determine whether the source 

has a social or political agenda, or perhaps financial 

motives for presenting information in a certain way. 

For example, if you have encountered a YouTube video 

highlighting the terrible conditions endured by fac-

tory-raised pigs. You watch pigs being kicked, shoved 

into tiny pens, or denied fresh water. You would not 

be surprised to discover that an animal rights group 

produced it, but you would probably be shocked if 

it were created by an association of hog farmers. It is 

no surprise that groups with specific agendas and in-

terests will produce media that suit their needs rather 

than present and assess all sides to the story. Knowing 

this, you should always ask yourself:

•	 Who are the publishers, advertisers, and other sup-

porters of this source? What do these groups stand 

to gain when the source presents the information?

•	 Are multiple opinions or options represented, or 

should they be?

•	 What is being left out?

•	 Does the source appear thoughtful, or is there 

extensive use of exaggeration, sweeping generali-

zations, or emotional language?

•	 Accuracy and credibility: Responsibly written arti-

cles present accurate and precise information that can 

be traced back to credible sources. Imagine you encoun-

ter an article warning people of the dangers of mari-

juana on memory and reasoning skills, but you notice 

that the author has no background in drug  research and 

only cites anecdotes rather than scientific evidence. You 

would be wise to disregard that article and instead look 

for a source written by someone with an appropriate 

background and provides verifiable data to support the 

opinions. When considering the accuracy and credibil-

ity of a source, ask yourself:

•	 Are the authors listed?

•	 Are claims supported with citations, footnotes, or 

references?

•	 Is it up to date?

•	 Do multiple sources agree? (Make sure they are not 

citing the same original source or sponsored by the 

same ads or organizations.)

•	 If someone is cited as an authority, are they still 

providing sound evidence? Are they speaking 

within their realm of expertise?

These six practices will help you to develop critical 

thinking habits and skills. To further hone these habits and 

skills, also consider what does not constitute critical think-

ing. Critical thinking is neither a belief nor a faith, nor is 

it meant to make everyone arrive at the same answer. In 

fact, complex issues often remain ambiguous, and a plau-

sible answer may not always be possible. Although critical 

thinking means respecting others’ viewpoints, the nature of 

the scientific method may lead you to discover that some of 

those ideas are incorrect. Critical thinking does not mean 

being negatively or arbitrarily critical; it means intention-

ally examining knowledge and beliefs, as well as how con-

clusions about them are obtained. It also means carefully 

examining the sources of information. You can practice 

applying critical thinking to the scenario in Table 1.1.

JOURNAL PROMPT

Critical Thinking: What is a common belief people tend to have 

in which critical thinking is especially lacking? Describe the belief 

and explain why you think people hold it.

CRITICAL THINKING ABOUT SOURCES Not all sources 

of information are equal and trustworthy. Therefore, it is 

important that you pay especial attention to the sources’ 

purpose, openness, accuracy, and comprehensiveness 

before, during, and after you read or research information.

•	 Purpose: Make sure you can identify the purpose of 

the article you are reading. Obviously, this will help 

you establish whether it is relevant to your needs, but 

it will also help with other elements of critical think-

ing, such as determining bias. For example, imagine 

you are interested in dining out at a new restaurant. If 

you are counting your calories (purpose), you will likely 

examine fact-based data about the calorie value of 

each entree (source), but if you are wondering whether 

you will enjoy the food (purpose), you will more likely 

rely on opinion-based reviews (source). You would 

not read a rave review to find out the calorie value of 

the entrees because, chances are, the information you 

find will be biased, inaccurate, or  irrelevant. There are 

 parallels to this example in all sorts of domains, from 

Table 1.1 Critical Thinking

Practice applying critical thinking skills to the scenario:

Magic Mileage is a high-tech fuel additive that actually increases the 

distance you can drive for every gallon by 20%, although costing only a 

fraction of the gasoline itself!! Wouldn’t you like to cut your fuel expenses 

by one-fifth? Magic Mileage is a blend of complex engine-cleaning 

agents and patented “octane-booster” that not only packs in extra miles 

per gallon but also leaves your engine cleaner and running smooth while 

reducing emissions!

1. How might this appeal lead to overly emotional thinking?

2. Can you identify assumptions or biases the manufacturer might have?

3. Do you have enough evidence to make a judgment about this product?
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Module 1.1 Summary

Independent reports of alien abductions often resemble events 

and characters depicted in science fiction movies.

Myths in Mind 
Abducted by Aliens!

Occasionally we hear claims of alien abductions, ghost sight-

ings, and other paranormal activity. Countless television shows 

and movies, both fictional and documentary, reinforce the 

idea that these events can and do occur. Alien abductions 

are  often the most complicated and far-fetched stories, yet 

many people can provide extremely detailed accounts of being 

 kidnapped and examined. So what should we believe about 

alien  abductions?

Scientific and critical thinking involves the use of the 

 principle of parsimony, which means that the simplest of all com-

peting explanations (the most “parsimonious”) of a phenomenon 

should be the one we accept. Is there a simpler explanation for 

alien abductions? Probably so. First, historical reports of abduc-

tions typically spike just after the release of science fiction movies 

featuring space aliens. Details of the reports often follow specific 

details seen in these movies (Clancy, 2005). Second, people 

who claim to have been abducted are likely to experience sleep 

paralysis (waking up and becoming aware of being unable to 

move—a temporary state that is not unusual) and hallucinations 

while in the paralyzed state (McNally et al., 2004). Finally, people 

who report being abducted tend to fantasize more than the aver-

age person and they also have more false memories (vivid and 

convincing memories about events that did not happen; Lynn 

& Kirsch, 1996). Taken together, these lines of research lead to 

a plausible explanation: abductions could be false memories 

incorporating elements of media with the experience of sleep 

paralysis; all of these events are easily observable. In contrast, 

finding physical evidence of aliens is not. Following the princi-

ple of parsimony typically leads to real, though sometimes less 

spectacular, answers.

1.1a Know . . . the key terminology of the scientific 

method:

biopsychosocial model
critical thinking
hypothesis
pseudoscience
psychology
scientific literacy
scientific method
theory

1.1b Understand . . . the steps of the scientific method.

The basic model in Figure 1.1 guides us through the 
steps of the scientific method. Scientific theories generate 
 hypotheses, which are specific and testable predictions. 
If a hypothesis is confirmed, new hypotheses may stem 
from it, and the original theory receives added support. 
If a hypothesis is rejected, the original hypothesis may be 
modified and retested, or the original theory may be modi-
fied or rejected.

1.1c Understand . . . the concept of scientific literacy.

Scientific literacy refers to the process of how we think 
about and understand scientific information. The model for 
scientific literacy was summarized in Figure 1.2.  Working 
the model involves answering a set of questions:

•	 What do we know about a phenomenon?
•	 How can science explain it?
•	 Can we critically evaluate the evidence?
•	 Why is this relevant?

You will see this model applied to concepts in each chapter 
and module of this text. This includes gathering knowl-
edge, explaining phenomena in scientific terms, engaging 
in critical thinking, and knowing how to apply and use 
your knowledge.

1.1d Apply . . . the biopsychosocial model to behavior.

This is a model we will use throughout the text. As you con-
sider each topic, think about how biological factors (e.g., 
the brain and genetics) are influential. Also consider how 
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2. The manufacturer is trying to make money. That 
does not make the company evil, but it might lead its 
 marketing staff to exaggerate the benefits offered by 
its products.

3. We do not have any evidence that the product works, 
just the manufacturer’s claim. Until you find the 
 evidence, you must tolerate ambiguity; you cannot say 
if it is effective or not.

1.1f Analyze . . . the use of the term scientific theory.

The term theory is often used very casually in the English 
language, sometimes synonymously with opinion. Thus, 
it is important to analyze the scientific meaning of the 
term  and contrast it with the common-use alternatives. 
A scientific theory is an explanation for a broad range of 
observations, integrating numerous findings into a coher-
ent whole. Remember, theories are not the same thing as 
opinions or beliefs, all theories are not equally plausible, 
and strange as it may sound, a measure of a good scien-
tific theory is not determined by the number of people who 
believe it to be true.

 psychological factors such as thinking, learning, emotion, 
and memory are relevant. Social and cultural factors com-
plete the model. These three interacting factors influence our 
behavior.

1.1e Apply . . . the steps in critical thinking.

To be useful, critical thinking is not just a concept to 
memorize but rather a skill to use and apply. Remember, 
critical thinking involves (1) being curious, (2) evaluat-
ing the evidence, (3) examining assumptions and biases, 
(4) avoiding emotional thinking, (5) tolerating ambi-
guity, and (6) considering alternative viewpoints. The 
 activity  in Table  1.1 was designed to help you apply 
some critical thinking. Here are the answers we came  
up with.

Apply Activity: Table 1.1, p. 08

1. The appeals to your wallet and to your environmental 
conscience sound great, but it might be too good to 
be true!

Module 1.1 Quiz
Know . . .

1. A testable prediction about processes that can be observed 

and measured is referred to as a(n)                .

A. theory

B. hypothesis

C. opinion

D. hunch

Understand . . .

2. A theory or prediction is falsifiable if:

A. it has been proven false.

B. it is impossible to test.

C. there can be evidence for it or against it.

D. if and only if it comes from pseudoscience.

3. Scientific literacy does not include                 .

A. gathering knowledge

B. accepting common-sense explanations

C. critical thinking

D. applying scientific information to everyday problems

Apply . . .

4. Huang is considering whether to take a cholesterol- reducing 

medicine that has been recommended by his  physician, so he 

inquires about its effectiveness and safety. His  physician  explains 

that the government agency that oversees  medications—the 

Food and Drug Administration (FDA)—has approved the medica-

tion after dozens of scientific studies had been conducted on 

their usefulness and safety. Which aspect of critical thinking does 

this best represent?

A. Huang is examining the nature and source of the  evidence.

B. Huang is simply curious.

C. Huang is not considering alternative viewpoints.

D. Huang is avoiding overly emotional thinking.

Analyze . . .

5. The scientific meaning of the word theory is different from how 

it is most often used in nonscientific language because

A. it describes an explanation based on a variety of well-

tested, objective observations rather than speculation.

B. it simply reflects the opinions of a particular scientist 

instead of the facts.

C. it is phrased in such a way that it cannot be proven incorrect.

D. it can be proven.
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 inherently psychological questions. Underlying this legal 

question is the concept of free will—a topic that has been fun-

damental to philosophy for thousands of years. Increasingly, 

data from psychological research is used to influence how 

judges and jurors wrestle with the tough cases. It is interesting 

to note that although brain-based explanations are frequently 

useful, they often have little influence in people’s assump-

tions about free will in everyday life (Nahamis,  Sheperd, & 
 Reuter, 2014). In this module, we will examine how many 

fascinating topics originating in ancient  philosophy have 

developed into scientific questions explored by modern scien-

tific techniques. These age-old topics, along with many new 

ones, make up psychological science today.

Domenico Mattiello garnered a great deal of respect and admi-

ration in more than 30 years as a pediatrician, but it was all 

lost the instant investigators charged him with lewd conduct, 

including making sexual advances toward young children in 

his care. In his trial, lawyers did not deny the charges, but 

argued Mattiello’s defense with medical records and brain 

scans. There was no doubt that he suffered a large and grow-

ing brain tumor or that the tumor was associated with changes 

in personality and behavior. So the legal question was raised: 

Did Mattiello commit the crimes or was the tumor guilty?

The premise of this legal defense should be familiar. 

Most judicial systems address questions about competence to 

stand trial, the ability to discern right from wrong, and other 

 Learning Objectives

 1.2a Know . . . the key terminology of 

 psychology’s history.

 1.2b Understand . . . how various philosophical 

ideas and scientific fields became major 

influences on psychology.

 1.2c Apply . . . your knowledge to distinguish 

among the different specializations and 

schools of thought in psychology.

 1.2d Analyze . . . how the philosophical ideas of 

empiricism and determinism are applied to 

human behavior.

Module 1.2 How Psychology Became a Science
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history. It can be used to understand why some ideas take 

off immediately, whereas other perfectly good ideas may go 

unnoticed for years. The historical timeline of psychology 

shown in Figure 1.5 reflects the major viewpoints that have 

become a part of psychology over the past three centuries.

There are several ways zeitgeist may have prevented 

psychological science from developing alongside phys-

ical sciences. For example, philosophers such as Rene 

Descartes had no problem conceiving of the human body 

as a natural, lawfully behaving machine (human anatomy 

could be scientific). However, viewing human reasoning as 

the result of predictable physical laws was troubling, and 

many people resisted applying science to thought. Doing 

so would seem to imply the philosophy of materialism: the 

belief that humans, and other living beings, are composed exclu-

sively of physical matter. Accepting this idea would mean 

that we are nothing more than complex machines that lack 

a self-conscious, self-controlling soul. The opposing belief, 

that there are properties of humans that are not material 

(a mind or soul separate from the body), is called dualism. 

Therefore, although thinking about the mind and behavior 

remained philosophical for generations, scientific methods 

were generating great discoveries in other fields.

INFLUENCES FROM PHYSICS: EXPERIMENTING  

WITH THE MIND The initial forays into scientific psy-

chology were conducted by physicists and physiologists. 

One of the earliest explorations was made by Gustav 

Fechner (1801–1887). As a physicist, Fechner was inter-

ested in the natural world of moving objects and energy. 

These interests turned psychological when he began rais-

ing questions about human perception of the physical 

world. He called this psychophysics, the study of the 

 relationship between the physical world and the mental repre-

sentation of that world.

As an example of psychophysical research, imagine 

you are holding a 1-pound weight in your right hand and 

a 5-pound weight in your left hand. What if a researcher 

places a 1/4-pound weight in each hand, resting on top 

of the weight that is already there? Although both weigh 

the same amount physically—1/4 of a pound—the weight 

in your right hand will in some sense be psychologically 

heavier because it is a greater proportion of the original 

weight. Through psychophysical experiments like these, 

Fechner developed an equation to precisely calculate the 

perceived change in weight, and then extended this for-

mula to apply to changes in brightness, loudness, and 

other perceptual experiences.

INFLUENCES FROM EVOLUTIONARY THEORY: THE 

ADAPTIVE FUNCTIONS OF BEHAVIOR Around the 

same time Fechner was doing his experiments, Charles 

Darwin (1809–1882) was studying the variety of plants and 

animals around the world. Darwin noticed that animal 

groups that were isolated from one another often differed 

Modern psychology is built on many ideas and investi-

gative techniques that have emerged over centuries of 

scholarly thought. In this module we put psychological 

questions and our attempts to answer them into historical 

context and see how these questions have influenced the 

current field of psychology.

Psychology’s Philosophical 
and Scientific Origins
Science is more than a body of facts to memorize or a 

set of subjects to study. Science is actually a philosophy 

of knowledge that stems from two fundamental beliefs: 

empiricism and determinism.

Empiricism is a philosophical tenet that knowledge comes 

through experience. In everyday language, you might hear 

the phrase “Seeing is believing,” but in the scientific sense, 

empiricism means that knowledge about the world is 

based on careful observation, not common sense or specu-

lation. Whatever we see or measure should be observ-

able by anyone else who follows the same methods. In 

addition, scientific theories must be rational explanations 

of how the observations fit together. Thus, although the 

empiricist might say, “Seeing is believing,” thinking and 

reasoning about observations are just as important.

Determinism is the belief that events are governed by law-

ful, cause-and-effect relationships. This is easy enough when 

we discuss natural laws such as gravity; we probably all 

agree that if you drop a heavy object, it will fall. But does 

the lawfulness of nature apply to the way we think and 

feel? Does it mean that we do not have control over our 

own actions? This interesting philosophical debate is often 

referred to as free will versus determinism. Although we 

certainly feel as if we are in control of our own behaviors—

that is, we sense that we have free will—there are some 

compelling reasons (such as Mattiello’s brain-based legal 

defense) to believe that our behaviors are determined. The 

level of determinism or free will psychologists attribute to 

humans is certainly debated, and to be a psychologist, you 

do not have to believe that every single thought, behavior, 

or experience is determined by natural laws. But psycholo-

gists certainly do recognize that behavior is determined 

by both internal (e.g., genes, brain chemistry) and external 

(e.g. the presence of others) influences.

Psychological science is both empirical and determin-

istic. Our understanding of behavior comes from observing 

what we can see and measure, and behavior is caused by a 

multitude of factors. However, psychology arrived at this 

point only in the latter half of the 1800s—much later than 

the well-established sciences of physics, astronomy, and 

chemistry. Why did it take psychology so long to become 

scientific? One of the main reasons is zeitgeist, a German 

word meaning “spirit of the times.” Zeitgeist refers to a 

general set of beliefs of a particular culture at a specific time in 
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Late 1700s: Franz Mesmer develops 
techniques to treat mental illness, 
including the use of hypnosis.

Around 1850: Gustav Fechner 
pioneers the study of psychophysics.

1861: Physician Paul Broca discovers 
a brain area associated with the 
production of speech, now known as 
Broca’s area, establishing that regions 
of the brain are specialized to serve 
di�erent functions. 

1879: Wilhelm Wundt establishes the 
first psychological laboratory in 
Leipzig, Germany, and two years later 
he establishes the first journal in 
psychology. 

1880s: Francis Galton introduces and 
develops the study of anthropometrics. 

1890: William James, founder of 
the functionalist approach, 
publishes Principles of Psychology.

1894: Margaret Washburn is the
first female to receive a PhD in 
psychology. 

1896: Lightmer Witmer established 
the first psychological clinic at the 
University of Pennsylvania. 

1900: Sigmund Freud writes The 
Interpretation of Dreams, a key
book in the development of 
psychoanalysis.

1904: Mary Calkins is elected the 
first female president of the 
American Psychological
Association. 

Early 1900s: Ivan Pavlov 
demonstrates the basic principles 
of classical conditioning. 

1905: Alfred Binet develops the
first intelligence test.

1911: Edward Thorndike 
demonstrates the basic principles 
of instrumental learning, forming 
the basis for the study of operant 
conditioning. 

1913: John B. Watson writes 
“Psychology as the Behaviorist 
Views It,” establishing behaviorism 
as the primary school of thought in 
American psychology. 

1936: Kurt Lewin authors Principles 
of Topological Psychology, which 
introduces the social psychological 
formulation that the behavior of 
individuals is influenced by their 
social environment.

1938: B. F. Skinner writes
the Behavior of Organisms, 
which furthers the cause
of behaviorism. 

1951: Carl Rogers writes 
Client-Centered Therapy,
which helps establish 
humanistic psychology. 

1967: Ulrich Neisser publishes 
Cognitive Psychology, which 
introduces a major new subfield 
of psychology. 

1988: Establishment of the 
American Psychological Society, 
now known as Association for 
Psychological Science (APS). 

2000: Eric Kandel, Arvid 
Carlsson and Paul Greengard 
win the Nobel Prize for 
physiology or medicine for their 
discoveries of the cellular basis 
of memory.

2013: The American Psychiatric 
Association publishes the fifth 
edition of the Diagnostic and 
Statistical Manual of Mental 
Disorders, 52 years after the 
1st edition was released.

1990s: President George H. W. 
Bush proclaims the 1990s to 
be “The Decade of the Brain,” 
and there is unprecedented 
growth in neuroscience and 
biological psychology. 

2003: The Human Genome 
Project is completed.
2003: The Human Genome 
Project is completed.

          1978: Herbert 
Simon wins the Nobel Prize in 
economics for research in 
cognitive psychology (there is 
no Nobel Prize dedicated to 
psychology).

1971: B. F. Skinner publishes 
Beyond Freedom and 
Dignity, stirring controversy 
over radical 

1912: Max 
Wertheimer 
establishes the 
field of gestalt 
psychology.  

behaviorism. 

1885: Hermann 
Ebbinghaus begins 
his scientific study 
of memory.

1892: The American 
Psychological Association 
(APA) is established.

1883: G. Stanley Hall 
establishes his 
laboratory at Johns 
Hopkins University in 
Baltimore—the first 
psychology laboratory 
in the United States. 

1859: 
Darwin
publishes
On the Origin
of Species 
introducing his 
theory of natural 
selection.

1929: Psi Chi is founded as the 
National Honor Society in 
psychology to recognize and  
support excellence in academic 
psychology. 

Figure 1.5 Major Events in the History of Psychology
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interesting area of medical study was brain localization, 

the idea that certain parts of the brain control specific 

mental abilities and personality characteristics. Physicians 

noted that when a specific area of the brain was damaged, 

the correlated function was affected as in these two inter-

esting examples:

•	 Physician Paul Broca studied a patient named Tan. 

Tan received this name because it was the only word 

he could speak, despite the fact that he could hear 

and understand perfectly well. Broca identified an 

area of the left side of Tan’s brain that was damaged 

and claimed to have found where speech production 

was localized; that area of the brain is now known as 

Broca’s area.

•	 Motivated by Broca’s work, Karl Wernicke identi-

fied Wernicke’s area in 1874. Patients with damage to 

Wernicke’s area could speak in sentences that sounded 

normal, but with unusual or made-up words. Patients 

who regained some of their speech later reported that, 

although they could hear just fine, no speech—not even 

their own—made sense during the recovery period.

Additional medical influences on psychology came 

from outside of mainstream practices. Working in Paris, 

physician Franz Mesmer, believed that prolonged expo-

sure to magnets could redirect the flow of metallic fluids 

in the body, thereby curing disease and insanity. Although 

his claim was rejected outright by the medical and scien-

tific communities, some of his patients seemed to be cured 

after being lulled into a trance. Modern physicians and 

scientists attribute these cures to belief in the treatment—

what we now call a placebo effect. This practice also caught 

the attention of an Austrian physician named Sigmund 

Freud (1856–1939), who began to use the related concept of 

hypnosis to treat his own patients. Freud believed hypnosis 

cured several patients of hysterical paralysis—a condition in 

which an individual loses feeling and control in a specific 

body part, despite the lack of any known neurological 

damage or disease.

Freud’s belief in his successes contributed to his 

 theory of psychoanalysis, which is a method of explaining 

how behavior and personality are influenced by primitive drives 

and unconscious thought processes. Freud acknowledged that 

conscious experience includes perceptions, thoughts, and a 

sense of self. However, he also believed in an unconscious 

mind driven to fulfill self-serving sexual and aggressive 

impulses. Freud proposed that because these urges were 

unconscious, they could exert influence in strange ways, 

such as restricting the use of a body part (psychosomatic 

or hysterical paralysis). When a person is hypnotized, 

dreaming, or perhaps medicated into a trancelike state 

(Freud had a fondness for cocaine during a period of his 

career), the psychoanalyst could have direct access into the 

by only minor variations in physical features. These varia-

tions seemed to fine-tune the species according to the 

particular environment in which they lived, making them 

better equipped for survival and reproduction. Darwin’s 

theory of evolution by natural selection was based on 

his observations that the genetically inherited traits that 

contribute to survival and reproductive success are more 

likely to flourish within the breeding population. This the-

ory explains why there is such a diversity of life on Earth.

What does evolution have to do with psychology? As 

Darwin pointed out in The Expression of the Emotions in Man 

and Animals (1872), behavior is shaped by natural selec-

tion, just as physical traits are. Darwin noted that for many 

species, including humans, survival and reproduction 

are closely related to an individual’s ability to recognize 

some expressions as threats and others as submission. To 

Darwin, it appeared that emotional expressions and other 

behaviors were influenced by natural selection as well. 

Even before Darwin, humans had selectively bred animals 

to behave in certain ways (i.e., artificial selection of traits, 

rather than natural selection). Sheep dogs make good 

herders, whereas their pit bull cousins do not. Retrievers 

and pointers are good at hunting with humans, but how 

long would a toy poodle last in this context? Darwin’s 

recognition that behaviors, like physical traits, are subject 

to hereditary influences and natural selection was a major 

contribution to psychology.

INFLUENCES FROM MEDICINE: DIAGNOSES AND 

TREATMENTS Medicine contributed a great deal to the 

biological perspective in psychology, as well as clinical 

psychology, which is the field of psychology that concentrates 

on the diagnosis and treatment of psychological disorders. One 

Charles Darwin proposed the theory of natural selection to explain 

how evolution works.



Introducing Psychological Science 15

languished in poverty for generations. Is it possible that 

psychological traits can be inherited? For Galton, yes—it 

seemed natural that people who succeed in academics and 

business would inherit psychological traits that lead to 

high achievement. Galton was convinced by his own fam-

ily lineage: his cousin Darwin was a great naturalist and 

his uncle Erasmus was a celebrated physician and writer. 

Galton himself began to read at age 2. You will see that 

many of Galton’s beliefs and biases are no longer popu-

lar today, but several of his key contributions continue to 

influence research methods in psychology:

•	 Galton developed a psychological measure of 

 eminence—a combination of ability, morality, and 

achievement—which he claimed was based on hered-

ity. One observation helped to support this claim: The 

closer one relative is to another, the more similar are 

the traits they share. Although eminence is no longer 

used as a measure, modern psychology continues to 

emphasize the importance of measuring traits and 

behaviors and doing so accurately.

•	 Galton’s statistical methods are the foundation of 

 correlation, a mathematical representation of how two 

variables might go together. For example, wealth and 

academic achievement go together, as reflected in the 

calculation of correlation statistics.

•	 Galton pioneered the study of nature and nurture 

 relationships, the inquiry into how heredity (nature) and 

environment (nurture) influence behavior and mental pro-

cesses. He came down decidedly on the nature side, re-

jecting the likelihood that social conditions influenced 

eminence. Although we continue to explore nature 

and nurture, the focus is now on how they interact to 

produce individual abilities and traits.

Ultimately, Galton wanted his research to improve 

society—and so he attempted to scientifically justify 

 eugenics, which literally translates as “good genes.” 

He argued that his society—19th-century England—

should encourage intelligent, talented individuals to 

have  children, whereas criminals, those with disabili-

ties, and other races should be kept out of the English 

gene pool. Modern psychologists continue to conduct 

research that they hope will improve society; however, 

we now  understand the benefits of improving the social 

and  educational conditions for children (nurture) and 

the futility and injustice of eugenics (an extreme view of 

nature).

Galton originated a lot of the methods and questions 

found in modern psychology, but you would be hard-

pressed to find current research arguing for eugenics. 

Ironically, one of his contributions has been to serve as 

an example of how not to employ those very same meth-

ods. The eugenics movement was based on supporting 

individual’s unconscious mind. Once Freud gained access, 

he could attempt to determine and correct any desires or 

emotions he believed were causing the unconscious to 

 create the psychosomatic conditions.

Although Freud neglected to conduct scientific 

experiments to test his ideas about human behavior, 

his legacy can be seen in some key elements of scien-

tific psychology. First, many modern psychologists make 

inferences about unconscious mental activity, just as 

Freud had advocated. Second, the use of medical ideas 

to treat disorders of emotions, thought, and  behavior—

an approach known as the medical model—can be traced 

to Freud’s influence. Third, Freud incorporated evo-

lutionary thinking into his work; he emphasized how 

 physiological needs and urges  relating to survival and 

reproduction can influence our behavior. Finally, Freud 

placed great emphasis on how early life experiences 

influence our behavior as adults—a perspective that 

comes up many times in this text.

THE INFLUENCE OF SOCIAL SCIENCES: MEASURING 

AND COMPARING HUMANS A third influential force 

came out of the social sciences of economics, sociology, and 

anthropology. Sir Francis Galton (1822–1911) combined 

the mathematical methods of economics with discussions 

of social class and ethnicity and made them relevant to 

 psychology. Shortly after Galton’s cousin, Charles Darwin, 

introduced his theory of evolution, Galton wondered 

why intelligence and achievement seemed to run in some 

 families and not in others—particularly those who have 

Sigmund Freud developed the concept of an unconscious mind 

and its underlying processes in his theory of psychoanalysis.
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introspection (to “look within”), which required a trained 

volunteer to experience a stimulus and then report each 

individual sensation he or she could identify. For exam-

ple, if the volunteer were given a steel ball, he would 

likely report the sensations of cold, hard, smooth, and 

heavy. To Wundt, these basic sensations were mental 

atoms that combined to form the molecules of experi-

ence. Wundt also developed reaction time methods as 

a way of measuring mental effort. In one such study, 

volunteers watched an apparatus in which two metal 

balls swung into each other to make a clicking sound. 

The volunteers required about one-eighth of a second to 

react to the sound, leading Wundt to conclude that men-

tal activity is not instantaneous, but rather it requires a 

small amount of effort measured by the amount of time 

it takes to react. What made Wundt’s work distinctly psy-

chological was his focus on measuring mental events and 

examining how they were affected by his experimental 

manipulations.

Wundt’s student, Edward Titchener, brought the 

 introspection method to the United States and began map-

ping the structure of human consciousness. Structuralism 

was an attempt to analyze conscious experience by break-

ing it down into basic elements and to understand how these 

 elements work together. Titchener chose the term elements 

deliberately as an analogy with the periodic table in the 

physical sciences. He believed that mental experiences 

were made up of a limited number of sensations, which 

preexisting beliefs rather than testing their validity and 

usefulness. Scientists are not perfect now, but definitely 

more cautious about creating falsifiable hypotheses. Also, 

remember that critical thinkers are willing to be proven 

wrong, and they always examine preexisting biases.

The Beginnings of Contemporary 
Psychology
As you now know, before psychology became its own 

discipline, there were scientists working across differ-

ent fields who were converging on a study of human 

behavior. It is possible that physicists could have gone 

on studying psychophysics, physicians could have con-

tinued studying brain injuries, and biologists could have 

kept studying evolutionary influences on behavior. By 

modern standards, Darwin, Fechner, and others had pro-

duced psychological research, but it was not referred to as 

such because the field had not yet formed. Nevertheless, 

progress toward a distinct discipline of psychology was 

in the works.

STRUCTURALISM AND FUNCTIONALISM: THE 

BEGINNINGS OF PSYCHOLOGY Wilhelm Wundt 

(1832–1920) is credited with establishing the first 

 psychology laboratory. His primary research method was 

German scientist Wilhelm Wundt is widely credited as the father 

of experimental psychology.

William James was a highly influential American psychologist who 

took a functionalist approach to explaining behavior.
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if the tone has a history of sounding just before the deliv-

ery of food (Module 6.1).

Credit for the rise of behaviorism in the United States 

typically goes to John B. Watson (1878–1958). As research 

accumulated on the breadth of behaviors that could be 

conditioned, Watson began to believe that all behavior 

could ultimately be explained through conditioning. 

This emphasis on learning also came with stipulations 

about what could and could not be studied in psychology. 

Watson was adamant that only observable changes in the 

environment and behavior were appropriate for scientific 

study. Methods such as Wundt’s introspection, he said, 

were too subjective to even consider. And, in stark contrast 

to Galton’s eugenics, Watson believed anything was pos-

sible with controlled conditioning:

Give me a dozen healthy infants, well-formed, and my 

own specified world to bring them up in and I’ll guaran-

tee to take any one at random and train him to become 

any type of specialist I might select—doctor, lawyer, 

artist, merchant-chief and, yes, even beggar-man and 

thief, regardless of his talents, penchants, tendencies, 

abilities, vocations, and race of his ancestors. (Watson, 

1930, p. 82)

After an indiscretion involving a female graduate 

student, Watson lost his university job, but found his new 

career in advertising. Advertisers at the time assumed 

they should inform people about the merits of a product. 

Watson, however, discovered a consumer’s knowledge 

about a product really was not that important, so long as 

he or she had positive emotions associated with it. Thus, 

Watson’s company developed ads that employed behav-

iorist principles to form associations between a product’s 

were analogous to elements in physics and chemistry. 

According to Titchener, different sensations can form and 

create  complex compounds, just like hydrogen and oxygen 

can combine to form water (H2O).

US scholar William James (1842–1910) authored the 

first textbook in psychology, The Principles of Psychology, 

which was published in 1890. In it, James emphasized 

functionalism, the study of how behavior and thought 

function in organisms’ adaptation to their environments. In 

contrast to structuralism, which looks for permanent, 

unchanging elements of thought, functionalism exam-

ines how our brains and behaviors have been shaped by 

the physical and social environment that our ancestors 

encountered. These ideas can be found today in the field 

of evolutionary psychology.

Although some of those techniques, such as Wundt’s 

introspection, are no longer used, by the turn of the 

20th century, it was clear that the discipline of psychol-

ogy was here to stay. With that sense of permanence 

in place,  the second generation of psychologists could 

focus on  refining the subject matter and the meth-

ods and  turning psychology into a widely accepted 

scientific field.

THE RISE OF BEHAVIORISM Early in the 20th cen-

tury, biologists became interested in how organisms learn 

to anticipate their bodily functions. One of the first to 

do so was Professor Edwin Twitmyer (1873–1943), a US 

psychologist interested in reflexes. His work involved a 

contraption with a rubber mallet that would regularly tap 

the patellar tendon just below the kneecap; this, of course, 

causes a kicking reflex in most individuals. To make sure 

his volunteers were not startled by the mallet, the contrap-

tion would ring a bell right before the mallet struck the 

tendon. As is often the case in experiments, the technology 

failed after a number of these bell-ringing and hammer-

tapping combinations: The machine rang the bell, but the 

hammer did not come down on the  volunteer’s knee. But 

the real surprise was that the volunteer’s leg kicked any-

way! Because the sound of the bell successfully predicted 

the hammer, the ringing soon had the effect of the hammer 

itself, a process now called classical conditioning. The study 

of conditioning would soon become a focus of behavior-

ism, which is an approach that dominated the first half of the 

20th century of US psychology and had a singular focus on 

studying only observable behavior, with little to no reference 

to mental events or instincts as possible influences on 

behavior.

Unfortunately for Twitmyer, his research was coolly 

received at the American Psychological Association 

meeting and the credit for discovering classical condi-

tioning typically goes to a Russian physiologist named 

Ivan Pavlov (1849–1936). Pavlov’s Nobel Prize–winning 

research showed that dogs could learn to salivate to a tone 

Ivan Pavlov (on the right) explained classical conditioning through 

his studies of salivary reflexes in dogs.
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1950s. Humanistic psychology focuses on the unique aspects 

of each individual human, each person’s freedom to act, his or her 

rational thought, and the belief that humans are fundamentally 

different from other animals. Figures such as Carl Rogers 

(1902–1987) and Abraham Maslow (1908–1970) focused 

on the positive aspects of humanity, the meaning of per-

sonal experience, and the factors that lead to a productive 

and fulfilling life. Both Rogers and Maslow believed that 

humans strive to develop a sense of self and are moti-

vated to personally grow and fulfill their potential. This 

is in stark contrast to the psychoanalytic tradition, which 

focused on disorders and animal instincts. The humanistic 

perspective also contrasted with behaviorism in proposing 

that humans had the freedom to act and a rational mind to 

guide the process.

THE COGNITIVE REVOLUTION Whereas behaviorism 

dominated psychology in the United States, many European 

psychologists were more open to studying cognition— mental 

processes such as memory and perception. Starting in the 

late 1800s, German psychologist Hermann Ebbinghaus 

(1850–1909) produced reams of data on remembering and 

forgetting. The results of his studies produced numerous 

 forgetting curves, graphs that show that most of what a 

 person learns will be forgotten rapidly, but then  forgetting 

slows to a crawl. The forgetting curve remains a staple 

of modern psychology, and you will read more about 

Ebbinghaus in Module 7.2.

Another precursor to cognitive psychology was Gestalt 

psychology, an approach emphasizing that psychologists need 

to focus on the whole of perception and experience, rather than its 

parts. (Gestalt is a German word that refers to the complete 

form of an object; see Figure 1.6.) This contrasts with the 

structuralist goal of breaking experience into its individual 

elements. For example, if Wundt were to hand you an apple, 

you would not think, “Round, red, has a stem . . .” unless he 

brand image and positive emotions. If Pavlov’s dogs could 

be conditioned to salivate when they heard a tone, what 

possibilities might there be for conditioning humans in a 

similar way? Modern advertisers want the logos for their 

brands of snacks or the trademark signs for their restau-

rants to bring on a specific craving, and some salivation 

along the way. We have Watson and his colleagues to 

thank for this phenomenon.

Taking up the reins from Watson was B. F. Skinner 

(1904–1990), another behaviorist who had considerable influ-

ence over US psychology for several decades. Like Watson, 

Skinner believed that psychology was the study of behavior 

and not of the unobservable mind. His approach differed 

from Watson’s and was based on the relatively straightfor-

ward observation that organisms repeat behaviors that bring 

rewards and avoid those that do not. Typically, these studies 

occurred with animals held in small chambers in which they 

could manipulate a lever to receive rewards such as food 

and water. The experimenter would control when rewards 

were available, and the animal’s task was to learn the reward 

schedule. Though we are clearly different from pigeons in 

many ways, behaviorists determined that many of the prin-

ciples in animal learning can apply to humans as well.

Watson’s and Skinner’s concept of behaviorism met 

with resistance from many psychologists. If our behavior 

is controlled by external stimuli and rewards, then this 

leaves little room for free will. Many of those who resisted 

believed that humans could rise above their instinctive 

drives for rewards.

HUMANISTIC PSYCHOLOGY EMERGES In response to 

the deterministic views in behaviorism, psychoanalysis, 

and eugenics, a new psychological perspective arose in the 

B.F. Skinner revealed how rewards affect behavior by conducting 

laboratory  studies on animals.

Figure 1.6 The Whole Is Greater than the Sum 

of its Parts

The Gestalt psychologists emphasized humans’ ability to see whole 

forms. For example, you probably perceive a sphere in the center of 

this figure, even though it does not exist on the page.
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individuals could be transformed into ruthless prison camp 

guards, how political propaganda affected people, and how 

society might address issues of ethnic prejudice.

Kurt Lewin (1890–1947) is often cited as the founder of 

modern social psychology. Trained as a Gestalt  psychologist, 

Lewin shifted his attention to race relations in the United 

States. After studying relations between individuals of 

 different groups, he made an observation that is still well 

known among social psychologists: Behavior is a function 

of the individual and the environment, or B = f{I,E}. What 

Lewin meant was that all behaviors could be predicted 

and explained through understanding how an individual 

with a specific set of traits would respond in a context that 

involved a specific set of conditions. Take two individu-

als as an example: One tends to be quiet and engages in 

solitary activities such as reading, whereas the other is 

talkative and enjoys being where the action is. Now put 

them in a social situation, such as a wedding reception or 

a funeral. How will the two behave? Given the disparity 

between the individuals and between the two settings, we 

would suspect different behaviors would emerge.

The trends that emerged during this period laid 

the foundation for modern perspectives and theories in 

 psychology. Psychology had become a clearly established 

discipline with established university departments, profes-

sional organizations, and academic journals. Although mod-

ern technology, such as brain scans and computing, would 

likely baffle psychology’s founders, we believe they would 

find the results of modern research absolutely relevant to 

their own research questions. In the next module, we will 

explore the settings in which this broad array of psycholo-

gists are encountered and what they contribute to society.

JOURNAL PROMPT

The Diversity of Psychology: Stu dents are often surprised to learn 

the breadth of approaches that psychologists take to  understanding 

behavior. Describe the most unexpected piece of information you 

learned about psychology in reading this module.

asked you to. Instead, you would likely think, “This is an 

apple.” This simple observation led Gestalt psychologists 

to argue that perception and thought occur at higher, more 

organized levels than Wundt believed. To them, Wundt’s 

structuralism made about as much sense as understanding 

water only by studying its hydrogen and oxygen atoms.

In the 1950s, the scientific study of cognition was 

becoming accepted practice in US psychology. The recent 

invention of the computer gave psychologists a useful 

analogy for understanding the mind (the software of the 

brain). Linguists argued that grammar and vocabulary 

were far too complex to be explained in behaviorist terms; 

the alternative was to propose abstract mental processes. 

There was a great deal of interest in memory and percep-

tion as well, but it was not until 1968 that these areas of 

research were given the name “cognitive psychology” by 

Ulrich Neisser (1928–2012). These events ushered in a new 

era of psychology in which studies of mental  processes 

and experiences flourished. Cognitive psychology is a mod-

ern psychological perspective that focuses on processes 

such as memory, thinking, and language.

SOCIOCULTURAL PERSPECTIVES IN PSYCHOLOGY  

As structuralism and functionalism were taking shape in 

the late 1800s and early 1900s, psychologists were start-

ing to examine how other people influence individual 

behavior. A US psychologist, Norman Triplett (1861–1931), 

conducted one of the first formal experiments in this area, 

observing that cyclists ride faster in the presence of other 

people than when riding alone. Triplett published the 

first social psychology research in 1892, and a few social 

 psychology textbooks appeared in 1908.

Despite the early interest in this field, studies of how 

people influence the behavior of others did not take off until 

the 1940s. Interest in social and cultural perspectives grew 

out of collaborations between sociologists (who studied pop-

ulations of humans) and psychologists (who were studying 

individuals), in part to try to make sense of the brutality of 

World War II. They attempted to understand how normal 

Table 1.2 Areas of Specialization within Psychology

Apply your knowledge to distinguish among different specializations in psychology. You should be able to read a description 

of a psychologist on the left and match that individual’s work to a specialization on the right.

1. I am an academic psychologist who studies various methods for improving study habits. I hope to help 

people increase memory performance and become better students. I am a(n)              .

a. social psychologist

b. cross-cultural psychologist

c. cognitive psychologist

d. humanistic psychologist

e. evolutionary psychologist

2. My work focuses on how the presence of other people influences an individual’s acceptance of and 

willingness to express various stereotypes. I am a(n)              .

3. I have been studying how childrearing practices in Guatemala, the United States, and Cambodia all 

share some common elements, as well as how they differ. I am a(n)              .

4. I am interested in behaviors that are genetically influenced to help animals adapt to their  changing 

 environments. I am a(n)              .

5. I help individuals identify problem areas of their lives and ways to correct them, and guide them to live 

up to their full potential. I am a(n)              .

Answers: 1) C, 2) A, 3) B, 4) E, 5) D
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Module 1.2 Summary
1.2a Know . . . the key terminology of psychology’s 

history:

behaviorism
clinical psychology
determinism
empiricism
functionalism
Gestalt psychology
humanistic psychology
materialism
nature and nurture relationships
psychoanalysis
psychophysics
structuralism
zeitgeist

1.2b Understand . . . how various philosophical ideas and 

scientific fields became major influences on psychology.

The philosophical schools of determinism, empiricism, 
and materialism provided the background for a scientific 
study of human behavior. The first psychologists were 
trained as physicists and physiologists. Fechner, for exam-
ple, developed psychophysics, whereas Titchener looked 
for the elements of thought. Darwin’s theory of natural 

selection influenced psychologist William James’s idea of 
 functionalism, which is the search for how behaviors may 
aid the survival and reproduction of the organism.

1.2c Apply . . . your knowledge to distinguish among 

the different specializations and schools of thought in 

psychology.

Psychology is a broad field that arose from the combination 
of multiple influences. These factors are reflected by the 
diverse interests and perspectives in modern psychology, 
such as cognitive and social psychology. Table 1.2 provided 
an opportunity to match terms to examples. 

1.2d Analyze . . . how the philosophical ideas of 

 empiricism and determinism are applied to human 

behavior.

Psychology is based on empiricism, the belief that all 
 knowledge—including knowledge about human  behavior—
is acquired through the senses. All sciences, including 
 psychology, require a deterministic viewpoint. Determinism 
is the philosophical tenet that all events in the world, includ-
ing human actions, have a physical cause. Applying deter-
minism to human behavior has been met with resistance by 
many because it appears to deny a place for free will.

Module 1.2 Quiz
Know . . .

1. In philosophical terms, a materialist is someone who 

 believes that:

A. money buys happiness.

B. species evolve through natural selection.

C. personality can be measured by feeling for bumps on the 

surface of the skull.

D. everything that exists, including human beings, are 

 composed exclusively of physical matter.

Understand . . .

2. Charles Darwin revolutionized biology by offering natural 

selection as an explanation for how physical characteristics of 

species evolved. How has his work influenced contemporary 

psychology?

A. It shows that the biological approach to studying psychol-

ogy is most important.

B. Natural selection has encouraged people to think more 

scientifically in general.

C. Evolutionary thought shows that psychology must be 

 limited to the study of humans.

D. Darwin applied his theory to behaviors such as emotional 

expressions, showing that natural selection is an important 

factor in understanding psychology.

3. A distinct feature of behaviorism is its:

A. search for the deeper meaning of human existence.

B. search for patterns that create a whole that is greater than 

its parts.

C. use of introspection.

D. exclusive emphasis on observable behavior.

Apply . . .

4. Jana uses research about how we cope with stress in 

order to help people with psychological disorders. Jana is 

 probably                 .

A. an empiricist

B. a supporter of eugenics

C. a clinical psychologist

D. a phrenologist

Analyze . . .

5. The field of psychoanalysis arose from speculation that biologi-

cal forces, rather than rational thinking, controlled behavior. 

This is in stark contrast to the humanistic psychologists who 

emphasized each individual’s ability to control his or her life. 

On which philosophical element of psychology do these two 

schools of thought disagree?

A. determinism

B. structuralism

C. nature or nurture

D. functionalism
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seals. When not cutting holes through ice and  observing seals, 

Purdy teaches psychology courses to undergraduate students 

and conducts research on a quirky animal called the cuttlefish, 

a close relative of the octopus. This probably sounds like a far cry 

from what the stereotypes of psychologists suggest Purdy is sup-

posed to do. Granted, this example is not exactly mainstream, 

but it does attest to the wide range of topics and settings where 

you will find psychologists at work.

When you picture a psychologist at work, do you imagine one 

operating a huge chainsaw and cutting a hole through three feet 

of ground-level ice? What if the psychologist happened to be in 

Antarctica studying the behavior of seals and was creating the 

hole so that he could capture a glimpse of what these animals 

were doing beneath the ice? This would describe at least part of 

the career of Jesse Purdy, a psychology professor who spent many 

months in Antarctica recording the social  behavior of Weddell 

 1.3a Know . . . the key terminology of 

 psychological professions.

 1.3b Understand . . . the various professional 

settings occupied by psychologists.

 1.3c Understand . . . the distinctions among 

mental health professions in their 

 approaches and educational requirements.

 1.3d Apply . . . your knowledge to identify the 

job title of a psychologist based on their 

work.

 1.3e Analyze . . . the claim that psychologists 

could contribute to virtually any field of 

work.

 Learning Objectives

Module 1.3  Putting Psychology to Work: Careers in 
 Psychology and Related Fields
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courses would describe themselves by their specialization, 

as in “I am a social psychologist” or “I am a developmental 

psychologist.”

PSYCHOLOGICAL HEALTH AND WELL-BEING  

Generally when most people hear the word psychology, 

they think first of mental health. In fact, the depiction 

of a psychologist with notepad in hand listening atten-

tively to a client has become an all-too-common carica-

ture, reinforcing the belief that psychologists are in the 

business of  analyzing people. Clearly, the mental health 

field is the largest sector of employment for individuals 

with advanced degrees in psychology. However, helping 

professions are not limited to individuals with psychol-

ogy degrees, as shown in Table 1.3. In fact, we call mental 

health jobs the helping professions because helping is what 

they all have in common, not the specific educational crite-

ria, degrees, or occupational roles.

Multiple job descriptions are necessary for differenti-

ating the distinct treatments considered the most  effective 

for each individual helping profession. For example, 

 psychiatry is a branch of medicine concerned with the treat-

ment of mental and behavioral disorders. As physicians, psy-

chiatrists can and are likely to prescribe drugs such as 

antidepressants. Clinical and counseling psychologists, 

however, treat mental health concerns and disorders with 

psychological approaches. Social workers are likely to 

emphasize the social context of the individuals in treat-

ment, such as the family’s dynamics, socioeconomic status, 

and community.

The educational levels required of each helping pro-

fession vary depending on the role. Psychologists may 

work with a master’s degree in most states, but many go 

on to pursue doctorates, which provide greater career 

opportunities. This might include the typical graduate 

degree for a scientific discipline, the Doctor of Philosophy 

(Ph.D.), which combines training in scientific research and 

practice. However, there is also a specialized Doctor of 

Psychology (Psy.D.) degree that focuses almost exclusively 

on the practice of psychology.

As you can see, mental health providers can be found 

in many settings and provide numerous services to people 

in need. The caricature of a psychologist as an analyst 

breaks down even more when we expand our discussion 

of what psychologists do.

Psychologists can specialize to practice in specific con-

texts. Forensic psychology encompasses work in the criminal 

justice system, including interactions with the legal system 

and its professionals. The field is often glorified in movies 

and TV as criminal profiling and investigation, but it is 

actually a practical profession involving little of what is 

portrayed in these shows. The relatively few criminal pro-

filers work with the FBI and larger law enforcement agen-

cies to develop a set of characteristics that are statistically 

Professions in Psychology
Psychology is a broad discipline with many applications 

in the workplace. You will see a wide variety of job titles 

and descriptions in this module, including some jobs that 

are not labeled as psychology but are closely aligned to it. 

Despite the diverse roles described here, remember that 

these are applications of psychology, which means they 

involve a scientific approach to behavior and thought. 

Those who earn a doctoral degree in psychology work in a 

variety of settings, with the most common being in mental 

health settings, or engaged in research and teaching at col-

leges and universities (Figure 1.7).

RESEARCH AND TEACHING Research psychologists typi-

cally work at universities, in corporations, in the mili-

tary, and in governmental agencies (such as the National 

Institutes of Health and Mental Health). Many psycholo-

gists working in these different settings focus on apply-

ing basic principles of psychology to real-world settings. 

Applied psychology uses psychological knowledge to address 

problems and issues across various settings and professions, 

including law, education, clinical psychology, and business 

organization and management. Some applied psychologists 

do both basic and applied work; it really depends on 

where a psychologist is employed.

Your psychology instructor is employed (at least part 

of the time) in academic psychology. Academic psychologists 

work at colleges and universities, and most combine teach-

ing with conducting research, although some do only one 

or the other. Psychologists working in academics are not 

likely to refer to themselves as academic psychologists, 

however. For example, most instructors of psychology 
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Figure 1.7 Where Professional Psychologists Work

Primary employment settings for PhD recipients in psychology.
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HEALTH AND MEDICAL PROFESSIONS In addition 

to providing for mental health, an increasing number 

of psychologists are focusing on physiological health 

in the field known as health psychology (or behavioral 

medicine), the study of how individual, biological, and envi-

ronmental factors affect physical health. Health psycholo-

gists identify the behaviors and personality traits that 

put people at risk and that, when combined with an 

unfortunate genetic heritage or infection, lead to dis-

ease. For example, overeating, poor food choices, and a 

sedentary lifestyle have been linked to diabetes and a 

variety of cardiovascular ailments. Psychological traits 

such as pessimism and hopelessness are correlated with 

impaired immune functioning and lower recovery rates 

from major surgeries, diseases, or accidents. Working 

long hours at a high-stakes job while sacrificing rich and 

meaningful relationships can affect one’s health as well. 

Thus, psychologists who work in the health fields might 

be seen as the behavioral counterparts to practitioners 

of traditional medicine. Whereas physicians treat the 

physiological aspects of a disease, psychologists help to 

change the related behaviors. Health psychology is the 

focus of Chapter 16.

PSYCHOLOGY IN THE CORPORATE WORLD One of 

the fastest-growing fields within psychology is industrial 

and organizational (I/O) psychology, which is a branch of 

applied psychology in which psychologists work for  businesses 

and other organizations to improve employee productivity 

and the organizational structure of the company or business. 

related to a criminal’s methods. You would more likely see 

forensic psychologists working in prisons, training and 

evaluating police officers, or assisting with jury selections 

and evaluating whether defendants are able to stand trial.

School psychology involves working with students who 

have special needs, such as those with emotional, social, or aca-

demic problems. Practitioners might address ways to change 

troubling or disruptive behavior, or a cognitive disability 

that interferes with learning, such as dyslexia. School 

psychologists may spend a lot of time observing a child’s 

behavior or administering special psychological tests to 

identify learning disabilities. These professionals rarely 

work alone; instead, they are more often part of students’ 

educational teams, which include their parents, teachers, 

and counselors.

Most of the helping professions we have described 

have two things in common: (1) graduate degrees (more 

school after college!) and (2) licensure or certification as 

approved by individual states. More school and licensing 

tests may or may not sound appealing; certainly many 

individuals prefer to start their careers immediately after 

college rather than going for another degree. With a bache-

lor’s degree, individuals can work in treatment settings on 

a more basic level. For example, case managers make regu-

lar contact with individuals to ensure they are complying 

with treatment (e.g., taking medication as prescribed) and 

make sure their clients are in touch with public and private 

services that may help them. Behavioral health technicians 

have similar tasks, except they are for the short term (usu-

ally less than 30 days) and on an inpatient basis.

Table 1.3 Employment in Psychology

Common occupations in the area of mental health, their educational requirements, and the basic roles for each position.

Job Title Education Role

Clinical psychologist or

Counseling psychologist

Ph.D. or Psy.D. Diagnosis and treatment of psychological disorders

Neuropsychologist Ph.D. or Psy.D. Diagnosis and evaluation of individuals with neurological damage

School psychologist Ed.D., Ph.D., or master’s Diagnosing behavioral problems and learning disabilities; working in schools 

to develop personalized programs to help students

Community psychologist Ph.D. or Psy.D. Providing basic mental health services to the community with a focus on  

education and prevention

Licensed Mental Health  

Counselor

Master’s in Psychology or  

Marriage & Family Therapy

Providing individual and group counseling for individuals and families  

experiencing mental health problems

Licensed clinical social worker Master’s in social work (MSW) Counseling individuals and families experiencing mental health and social  

problems; engaging in community organizations and providing social services

Forensic psychologist Ph.D. or Psy.D. Psychology related to judiciary or criminal issues, such as evaluating an  

individual’s competency to stand trial

Psychiatrist Medical doctor, M.D. Diagnosis and treatment of psychological disorders with an emphasis on a 

medical perspective

Psychiatric nurse Nursing degree, RN Working as part of a comprehensive treatment team to manage medical and 

behavioral treatments on a regular basis

Behavioral health technician;  

case manager

Bachelor’s degree Assisting with treatment on either an inpatient or outpatient basis, respectively
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I’M NOT PLANNING ON A CAREER IN PSYCHOLOGY …  

Not wanting to become a psychologist is fine, too; the 

world needs many types of professionals. Based on recent 

trends, only a small percentage of this year’s nearly 100,000 

bachelor-level psychology graduates will go on to work in 

psychological fields—far more (approximately 40%) will go 

on to work in business settings (Magaletta et al., 2010). But 

students who major or minor in psychology will be able to 

apply what they have learned in many different types of 

work. Because of psychology’s emphasis on research meth-

ods, psychology majors turn out to be excellent problem 

solvers and critical thinkers. Also, psychology majors learn 

many principles of human behavior, ranging from individ-

ual cognition to group dynamics. These skills are needed 

for marketers, managers, and teachers (see Figure 1.8). So 

an understanding of behavior works to your advantage 

regardless of which career you eventually choose.

Even if this is the only course you take in psychol-

ogy, we hope you enjoy it. We also hope that you come to 

understand more than just a few principles about human 

behavior. We anticipate that you will become more aware 

of the evidence people use when they make claims about 

behavior. Remember, as members of a capitalist society, 

our warning is caveat emptor—“Buyer, beware!”

I/O psychologists may develop tests to hire workers who 

have the best chance at succeeding, they may assist work 

teams to improve communication and responsibility, and 

they may help organizations with the management of 

change. This approach to psychology is covered in depth 

in Chapter 17.

Closely related to I/O psychology is human factors 

psychology, which is the study of how people interact with 

tools, physical spaces, or products. This is the high-tech 

branch of applied psychology; a great deal of human fac-

tors work applies principles of sensation and perception 

to complex work environments such as aircraft cockpits 

or laparoscopic surgical devices. Human factors psycholo-

gists may study human–computer interaction to develop 

user-friendly software and other products. Similarly those 

who practice environmental psychology study factors that 

improve working and living conditions, but they do so by 

establishing how the environment affects individuals or 

groups. Results from this type of research may be used in 

the design of working and living spaces to foster commu-

nication, to reduce distractions, and to prevent or reduce 

strain, stress, and fatigue.

Many undergraduates who major in psychology go 

on to marketing and advertising. (In Module 1.2, we men-

tioned that psychologist Watson made a successful career 

for himself in advertising.) What does marketing have to 

do with psychology? A great deal, it turns out. Marketing 

involves a lot of research on what consumers prefer, what 

buyers expect, and what makes shoppers choose one prod-

uct over another. Marketing professionals conduct surveys 

and experiments on preferences, such as the taste tests we 

see reported on television commercials.
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Specializations in Psychology: If you were to enter the field of 

 psychology, which area of specialization described in this module 

would you most likely choose? Why?
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Figure 1.8 Work Settings for People Earning Master’s 

and Bachelor’s Degrees in Psychology

Table 1.4 Matching Psychologist Titles and Roles

Identify the appropriate job title for each psychologist in the table. For every job description on the left, there is one correct title 

on the right.

1. I am employed at a state penitentiary and work closely with parole officers to make sure parolees have 

a psychological treatment plan to address substance abuse, anger management, impulsiveness, and 

other problems. I am a(n)              .

a. health psychologist

b. psychiatrist

c. forensic psychologist

d. human factors  

psychologist

e. I/O psychologist

2. I conduct research for the military to ensure that computer systems in aircraft are as user friendly as 

 possible. I am a(n)              .

3. I went to medical school and then began working at a hospital, where I treat severe psychological 

 disorders with medications and some psychotherapy. I am a(n)              .

4. I am an independent consultant, and I try to help businesses identify and hire the best possible 

 executives. I am a(n)              .

5. Although I did not go to medical school, I have been working with heart surgery patients to help them 

adjust to life after surgery. This involves psychotherapy to deal with emotions and stress, as well as 

 helping the patients adopt healthier behaviors. I am a(n)              .

Answers: 1)C, 2) D, 3) B, 4) E, 5) A


