
Methodologie  

Chapter  1 – Introduction, Acquiring knowledge and the scientific method  

1.2 Methods of knowing and acquiring knowledge          p4  

Methods of acquiring knowledge are ways in which a person can know things or discover answers to questions.  

« The method of tenacity            p5 
In the method of tenacity, information is accepted as true because it has always been believed or because superstition supports it.  
Involves holding on to ideas and beliefs simply because they have been accepted as facts for a long time or because of superstition. It 
is based on habit or superstition.  
Problem: the information acquired, might not be accurate. It is no method for correcting erroneous ideas.  
 

« The method of intuition            p6 
In the method of intuition, information is accepted on the basis of a hunch or gut feeling.  
In the method of intuition, information is accepted as true because it feels right. We use our instincts. This method is the quickest 
way to obtain answers.  
Problem: it has no mechanism for separating accurate from inaccurate knowledge.  
 

« The method of authority            p6 
In the method of authority, a person relies on information or answers from an expert in the subject area  
In the method of authority, a person finds answers by seeking out an authority on the subject. You are relying on the assumed 
expertise of another person. It is an excellent starting point and it is the quickest and easiest way to obtain answers.  
Pitfalls: authorities can be biased, answers obtained from an expert could represent subjective and personal opinion, we assume that 
expertise can be generalized to include the question we are asking, people often accept an expert’s statement without question.  
 

• The method of faith           p8 
The method of faith is a variant of the method of authority in which people have unquestioning trust in the authority figure 
and, therefore, accept information from the authority without doubt or challenge.  
 

« The rational method            p9 
The rational method, or rationalism, seeks answers by the use of logical reasoning. In logical reasoning, premise statements describe 
facts or assumptions that are presumed to be true. An argument is a set of premise statements that are logically combined to yield a 
conclusion.  
The rational method, involves seeking answers by logical reasoning. We begin with a set of known facts or assumptions and use logic 
to reach a conclusion or get an answer to a question.  
Example: ‘all 3 year olds are afraid of dark’  Amy is 3 years old  so Amy is afraid of the dark  

 The first 2 sentences are premise statements 
 The final sentence is a logical conclusion based on the premises.  

Problem: in general a logical conclusion is only valid for the specific situation described by the premise statements, people are not 
particularly good at logical reasoning.  

« The empirical method            p12 
The empirical method or empiricism, uses observation or direct sensory experience to obtain knowledge.  
The empirical method, attempts to answer questions by direct observation or personal experience. ‘all knowledge is acquired 
through the sense (philosophy)’  
Problem: it is tempting to place great confidence in our own observations. It is fairly common for people to misperceive or 
misinterpret the world around them.  

1.3 The scientific method             p15 

« Step 1: observe behavior or other phenomena         p16 
The scientific method often begins with casual or informal observations. Simply observe the world around you.  The process of 
generalization is an almost automatic human response known as induction or inductive reasoning. In simple terms inductive 
reasoning involves reaching a general conclusion based on a few specific examples.  
Induction or inductive reasoning, involves using a relatively small set of specific observations as the basis for forming a general 
statement about a larger set of possible observations.  
 

« Step 2: Form a tentative answer or explanation (hypothesis)       p16 
This step in the process usually begins by identifying other factors or variables that are associated with you observation.  
Variables are characteristics or conditions that change or have different values for different individuals. For example, the weather, 
the economy and your state of health can change from day to day. Also two people can be different in terms of personality, 
intelligence, age, gender, self-esteem, height, weight, and so on.  



At this point you have a hypothesis, or a possible explanation for your observation.  
In the context of science, a hypothesis is a statement that describes or explains a relationship between or among variables. A 
hypothesis is not a final answer but rather a proposal to be tested and evaluated. For example, a researcher might hypothesize that 
there is a relationship between personality characteristics and cigarette smoking. Or another researcher might hypothesize that a 
dark and dreary environment causes winter depression  
 

« Step 3: Use your hypothesis to generate a testable prediction       p17 
Usually this step involves taking the hypothesis and applying it to a specific observable real world situation. Notice that a single 
hypothesis can lead to several different predictions and that each prediction refers to a specific situation or an event that can be 
observed and measured.  Notice that we are using logic to make the prediction. This time, the logical process is known as deduction.  
Predictions generated from a hypothesis must be testable.  Rational method is used  

• Deduction or deductive reasoning          p18 
Deduction or deductive reasoning, uses a general statement as the basis for reaching a conclusion about specific examples.  
 

« Step 4: Evaluate the prediction by making systematic, planned observations      p19  
After a specific, testable prediction is made, the next step is to evaluate the prediction using direct observation. The goal is to 
provide a fair and unbiased test of the research hypothesis by observing whether the prediction is correct.  The researcher must be 
free of any subjective interpretation or personal expectations. Empirical test of the research hypothesis.  
 

« Step 5: Use the observations to support, refute or refine the original hypothesis     p19  
The final step of the scientific method is to compare the actual observations with the predictions that were made from the 
hypothesis. Some agreement indicates support for the original hypotheses and suggests that you consider making new predictions 
and testing them. Lack of agreement indicates that the original hypothesis was wrong or that the hypothesis was used incorrectly. 
The scientific method repeats the same series of steps over and over again. The scientific method is not a linear process that moves 
directly from a beginning to an end, but rather is a circular process or a spiral that repeats over and over, moving higher with each 
cycle as new knowledge is gained.  
The scientific method is a method of acquiring knowledge that uses observations to develop a hypothesis, and then uses the 
hypothesis to make logical predictions that can be empirically tested by making additional, systematic observations. Typically the 
new observations lead to a new hypothesis and the cycle continues.  

Other elements of the scientific method           p20  

- Science is empirical            p20  
When we say that science is empirical, we mean that answers are obtained by making observations. Science requires empirical 
verification. It is not scientifically accepted until it has been empirically demonstrated.  
 

- Science is public             p22 
The scientific method makes observations available for evaluation by others, especially other scientists. Other individuals should be 
able to repeat the same step-by-step process that led to the observations so that they can replicate the observations. Replication 
allows verification of the findings. By replicating studies and subjecting them to peer review, we have checks and balances against 
errors and fraud.  
 

- Science is objective            p22  
The observations that are structured so that the researcher’s biases and beliefs do not influence the outcome of the study. One way 
to reduce the influence of experimenter expectation is to keep the people who are making the observations uninformed about the 
details of the study. We sometimes say the researcher is blind to the details of the study.  
 

- Science vs pseudoscience           p23  
Science is intended to provide a carefully developed system for answering questions so that the answers we get are as accurate and 
complete as possible. Scientific research is based on gathering evidence from careful, systematic and objective observations. These 
are the primary features that differentiates science from pseudosciences.  
Pseudoscience is a system of ideas often presented as science but actually lacking some of the key components that are essential to 
scientific research.  

1.4 The research process             p25  

« Quantitative and qualitative research          p25  
Quantitative research is based on measuring variables for individual participants to obtain scores, usually numerical values, that are 
submitted to statistical analysis for summary and interpretation  
Qualitative research is based on making observations that are summarized and interpreted in a narrative report.  
The distinction between quantitative and qualitative research is not as simple as numbers versus no numbers.  
 
 
 
 



« The steps in the research process           p26 
 

• Step 1: Find a research idea: select a topic and search the literature to find an unanswered question  p28  
Identify a general topic that you would like to explore and review the background literature to find a specific research idea 
or question.  
 

• Step 2: Form a hypothesis          p29 
Form a hypothesis or tentative answer to your research question.  
 

• Step 3: Determine how you will define and measure your variables      p29  
Identify the specific procedures that will be used to define and measure all variables. Plan to evaluate the validity and 
reliability of your measurement procedure.  
 

• Step 4: Identify the participants or subjects for the study, decide how they will be selected and plan for their 
ethical treatment           p30 
Decide how many participants or subjects you will need, what characteristics they should have and how they will be 
selected. Also plan for their ethical treatment.  
  

• Step 5: select a research strategy          p31  
Consider internal and external validity and decide between an experimental and e descriptive, correlational or quasi-
experimental strategy.  
 

• Step 6: select a research design          p31  
Decide among between-subjects, within-subjects, factorial or single-subject designs.  
 

• Step 7: conduct the study          p31  
Collect the data  
 

• Step 8: Evaluate the data          p32  
Use the appropriate descriptive and inferential statistics to summarize and interpret the results.  
 

• Step 9: Report the results          p32  
Use the established guidelines for format and style to prepare an accurate and honest report that also protects the 
anonymity and confidentiality of the participants.  
 

• Step 10: Refine or reformulate your research idea       p32  
Use the results to modify, refine or expand your original research idea or to generate new ideas.  

Chapter 2: Research ideas and hypotheses  

2.1 Getting started             p39  

« Pick a topic in which you are interested          p39  
Working in an area that interests you will help you stay motivated, avoid burnout and greatly increase your chances of seeing the 
research project through to the end.  
A particular population, a particular behavior, a general topic.  
The key is really wanting to learn more about the topic you select.  
 

« Do your homework            p39  
Long before the data collection begins, most of your research time probably will be devoted to preparation. Collecting background 
information is the next essential step after picking a topic. This involves reading books and journal articles to familiarize yourself with 
the topic. You do not need to know everything about a topic and you will quickly narrow your research topic from a general area to a 
very specific idea.  
 

« Keep an open mind            p40  
You need to not start with a specific research idea in mind. Making adjustments is a normal part of the research process and usually 
improves the result.  
 

« Focus, focus, focus            p40  
Your goal is to develop one research question and to find the background information that is directly relevant to that question. 
Discard irrelevant items and focus on one question at a time.  
 

« Take one step at a time            p41  



2.2 Sources of research ideas            p41 

Common sources of research topics          p41  

1) Personal interests and curiosities           p41  
Feel free to generate ideas for research based on your own interests and concerns. Choose a topic you would like to learn more 
about.  
 

2) Casual observation            p41  
Watching the behavior of people or animals you encounter daily can be an excellent source of ideas. Any behavior that attracts your 
attention and arouses your curiosity can become a good research topic.  
 

3) Reports of other’s observations           p42  
The reports of observations made by other people are another good source of researche ideas. Research ideas do not come 
exclusively from serious reports.  
 

4) Practical problems or questions           p42  
Occasionally ideas for research will arise from practical problems or questions you encounter in your daily life. Research that is 
directed toward solving practical problems is often classified as applied research in contrast studies that are intended to solve 
theoretical issues are classified as basic research.  
Applied research is intended to answer practical questions or solve practical problems. Research studies intended to answer 
theoretical questions or gather knowledge simply for the sake of new knowledge are classified as basic research.  
 

5) Behavioral theories            p43  
Watch for theories that offer explanations for behavior. A good theory usually predicts behavior in new situations. Testing the 
predictions that are part of a theory can be a good source of research ideas. When two opposing theories make different predictions, 
you have found a good opportunity for research.  

2.3 Finding background literature: conducting a literature search        p43 

« Primary and secondary sources           p44 
A primary source is a firsthand report of observations or research results written by the individual who actually conducted the 
research and made the observations.  
A secondary source is a description or summary of another person’s work. A secondary source is written by someone who did not 
participate in the research or observations being discussed.  
Some examples of primary sources include: empirical journal articles, theses and dissertations and conference presentations of 
research results.  
Some examples of secondary sources include: books and textbooks, review articles or meta-analyses, the introductory section of 
research reports, newspaper and magazine articles that report on previous research.  
 

« The purpose of a literate search           p46  
Research does not exist in isolation. Throughout the process remember that a literature search has two basic goals to gain a general 
familiarity with the concurrent research in your specific are of interest and to find a small set of research studies that will serve as 
the basis for your own research idea. The research report begins with an introduction that summarizes past research and provides a 
logical justification for your study.  
 

« Preparing for a literature search           p48  
One of the best places to start is with a recently published secondary source, such as a textbook in a content area appropriate for 
your idea.  
 

« Using online databases            p49  
A typical database contains about one million publications or records that are all cross-referenced by subject words and author 
names. You enter a subject word as a search term and the database searches through all of its records and provides a list of the 
publications that are related to that subject. The abstract is a brief summary of the publication usually about 200 words.  
 

« Using psycinfo             p51  
The process of conducting a literature search using PsycINFO is presented in short videos prepared by the American Psychological 
Association that show samples of a PsycINFO search on several different platforms.  
 

« Screening articles during a literature search         p51  
As you work through the literature search process one of your main concerns is o weed out irrelevant material. You must make your 
own decisions.  

• Use the title of the article as your first basis for screening.  
• Use the abstract of the article as your second screening device.  



• Look for a full-text version  
• Read the article  
• Use the references from the articles that you have already found  

 
« Ending a literature search           p52  

At some point you will realize you are not uncovering new leads and that you should proceed with the items you have found.  

2.4 Finding an idea for a research study from a published research article       p53  

« Find suggestions for future research          p53  
The easiest way to find new research ideas is to look for them as explicit statements in the journal articles you already have. Near the 
end of the discussion section of most research reports is a set of suggestions for future research. Authors occasionally point out 
limitations or problems with their own study. If you can design a new study that fixes the problems, you have found a new research 
idea.  
 

« Combine or contrast existing results          p53 
Occasionally, it is possible to find a new research idea by combining two or more existing results. Another possibility is that two 
research results seem to contradict each other. In this case you  could look for factors that differentiate the two studies and might be 
responsible for the different results.  
  

« The components of a research article – critical reading        p54  
The introduction discusses previous research that forms the foundation for the current research study and presents a clear 
statement of the problem being investigated. The text simply begins immediately after the abstract and continues until the next 
section, which is the method section. Next is the results section, which presents the details of the statistical analysis and usually is 
not important for generating a new research idea. Immediately following the results is the discussion section. The discussion typically 
begins by summarizing the results of the study stating the conclusions and noting any potential applications.  

2.5 Using a research idea to form a hypothesis and create a research study       p56  

Characteristics of a good hypothesis           p57 

1) Logical              p57  
A good hypothesis should be the logical conclusion of a logical argument. Library research acquaints you with the relevant 
knowledge that already exists. The logical argument provides a rationale or justification for your hypothesis and establishes a 
connection between you research and the research results that have been obtained by others.  
 

2) Testable             p57  
In addition to being logical, a good hypothesis must be testable, it must be possible to observe and measure all of the variables 
involved. You cannot test a hypothesis that refers to imaginary events or hypothetical situations.  
A testable hypothesis is one for which all of the variables, events and individuals can be defined and observed.  
 

3) Refutable             p58  
A refutable hypothesis is one that can be demonstrated to be false. That is, it is possible for the outcome to be different from the 
prediction.  
One characteristic of a testable hypothesis is that it must be refutable, that is, it must be possible to obtain research results that are 
contrary to the hypothesis.  
 

4) Positive             p59  
A final characteristic of a testable hypothesis is that it must make a positive statement about the existence of something, usually the 
existence of a relationship, the existence of a difference or the existence of a treatment effect.  

Using a hypothesis to create a research study          p60  

Chapter  3: Defining and measuring variables           p63 

3.1 An introduction to measurement           p64  

Often the variables in a research study are abstract entities such as pain or guilt which cannot be observed or measured directly. As a result 
there may not be a ono-to-one relationship between the variable being measured and the measurements obtained. There are usually several 
different options for measuring any particular variable. The options chosen can influence the measurements and the interpretation of the 
variables.  
Obviously the instructor has many different options for measuring the student’s knowledge and those different options have different 
consequences.  
 
 
 



3.2 Constructs and operational definitions           p66  

« Theories and constructs            p67  
In the behavioral sciences a theory is a set of statements about the mechanisms underlying a particular behavior. Theories help 
organize and unify different observations of the behavior and its relationship with other variables. A good theory generates 
predictions about the behavior. Constructs are hypothetical attributes or mechanisms that help explain and predict behavior in a 
theory.  
Many research variables, particularly variables of interest tot behavioral scientists are in fact hypothetical entities created from 
theory and speculation. Such variables are called constructs or hypothetical constructs.  
 

« Operational definitions            p67 
An operational definition is a procedure for indirectly measuring and defining a variable that cannot be observed or measured 
directly. An operational definition specifies a measurement procedure for measuring an external, observable behavior and uses the 
resulting measurements as a definition and a measurement of the hypothetical construct.  
 

« Limitations of operational definitions          p68  
Although operational definitions are necessary to convert an abstract variable into a concrete entity that can be observed and 
studied, you should keep in mind that an operational definition is not the same as the construct itself. There are always concerns 
about the quality of operational definitions and the measurements they produce.  
It is easy for operation definitions to leave out important components of a construct. Operational definitions often include extra 
components that are not part of the construct being measured.  
 

« Using operational definitions           p69  
The best method of determining how a variable should be measured is to consult previous research involving the same variable. By 
reading several research reports concerning the same variable you typically can discover that a standard, generally accepted 
measurement procedure has already been developed. Critically examine any measurement procedure and ask yourself whether a 
different technique might produce better measurements.  
 

3.3 Validity and reliability of measurement          p70  

« Consistency of a relationship           p70  
The validity and reliability of measurements are established by demonstrating the consistency of a relationship between two 
different measurements. In a scatter plot the two scores for each person are represented as a single point with the horizontal 
position of the point determined by one score and the vertical position determined by the second one.  
Positive relationship – negative relationship – not consistently related  correlation  
 

« Validity of measurement            p72  
The validity of a measurement procedure is the degree to which the measurement process measures the variable that it claims to 
measure.  
The first criterion for evaluating a measurement procedure is validity. The question of validity is especially important whenever an 
operational definition is used to measure a hypothetical construct. Does the measurement procedure accurately capture the variable 
that it is supposed to measure?  
 
1) Face validity            p73  

Face validity is an unscientific form of validity demonstrated when a measurement procedure superficially appears to measure 
what it claims to measure.  
Face validity is the simplest and least scientific definition of validity. Face validity concerns the superficial appearance or face 
value  of a measurement procedure. Face validity is based on subjective judgement and is difficult to quantify. Researches often 
try to disguise the true purpose of measurement devices such as questionnaires, deliberately trying to create a measurement 
technique that has very little face validity.  
 

2) Concurrent validity            p73  
Concurrent validity is demonstrated when scores obtained from a new measure are directly related to scores obtained from an 
established measure of the same variable.  
The validity of new measurement is established by demonstrating that the scores obtained from the new measurement 
technique are directly related to the scores obtained from another, better established procedure for measuring the same 
variable. This is called concurrent validity. The simple fact that two sets of measurements are related does not necessarily mean 
that they are identical.  
 
 
 
 
 



3) Predictive validity            p74  
Predictive validity is demonstrated when scores obtained from a measure accurately predict behavior according to a theory.  
When the measurements of a construct accurately predict behavior, the measurement procedure is said to have predictive 
validity.  
 

4) Construct validity            p74  
Construct validity requires that the scores obtained from a measurement procedure behave exactly the same as the variable 
itself. Construct validity is based on many research studies that use the same measurement procedure and grows gradually as 
each new study contributes more evidence.  
Past research has demonstrated how the specific variables behave. If we can demonstrate that measurements of a variable 
behave in exactly the same way as the variable itself, then we have established the construct validity of the measurement 
procedure. Construct validity is an ideal or a goal that develops gradually from the results of many research studies that 
examine the measurement procedure in a wide variety of situations.  
 

5) Convergent and divergent validity          p75  
Convergent validity is demonstrated by a strong relationship between the scores obtained from two or more different methods 
of measuring the same construct.  
Divergent validity is demonstrated by showing little or no relationship between the measurements of two different constructs.  
Convergent validity involves creating two different methods to measure the same construct and then showing that the two 
measurement procedures produce strongly related scores. The goal is to demonstrate that different measurement procedures 
converge on the same construct.  
Divergent validity involves demonstrating that we are measuring one specific construct and not combining two different 
constructs in the same measurement process. The goal  is to differentiate between two conceptually distinct constructs by 
measuring both constructs and then showing that there is little or no relationship between the two measurements.  
 

« Reliability of measurement           p76  
The reliability of a measurement procedure is the stability or consistency of the measurement. If the same individuals are measured 
under the same conditions a reliable measurement procedure produces identical measurements.  
In essence reliability is the stability or the consistency of the measurements produced by a specific measurement procedure. It is 
based on the assumption that the variable being measured is stable or constant. The inconsistency in a measurement comes from 
error.  

• Observer error: the individual who makes the measurements can introduce simple human error into the measurement 
procedure.  

• Environmental changes: there are small changes in the environment from one measurement to another and these small 
changes can influence the measurements.  

• Participant changes: the participant can change between measurements. A person’s degree of focus and attention can 
change quickly and have dramatic effect on measures of reaction time.  
 

« Types and measures of reliability           p78  
• Successive measurements  

Test-retest reliability is established by comparing the scores obtained from two successive measurements of the same 
individuals and calculating a correlation between the two sets of scores. If alternative versions of the measuring instrument 
are used for the two measurements, the reliability measure is called parallel-forms reliability.  

• Simultaneous measurements 
Inter-rater reliability is the degree of agreement between two observers who simultaneously record measurements of the 
behaviors.  

• Internal consistency  
Split-half reliability is obtained by splitting the items on a questionnaire or test in half, computing a separate score for each 
half and then calculating the degree of consistency between the two scores for a group of participants.  
 

« The relationship between reliability and validity         p79  
Although reliability and validity are both criteria for evaluating the quality of a measurement procedure, these two factors are 
partially related and partially independent. They are related to each other in that reliability is a prerequisite (eerste vereiste) for 
validity, that is a measurement procedure cannot be valid unless it is reliable. The consistency of measurement is no guarantee of 
validity.  

3.4 Scales of measurement            p80  

« The nominal scale            p81 
The categories that make up a nominal scale simply represent qualitative differences in the variable measured. Measurements 
from a nominal scale allow us to determine whether two individuals are different, but they do not permit any quantitative 
comparison.  
 
 



« The ordinal scale            p81 
The categories that make up an ordinal scale have different names and are organized sequentially. Consists of a series of ranks, 
directional relationship between categories. We can determine whether two individuals are different and we can determine the 
direction of difference. Ordinal scales are often used to measure variables for which it is difficult to assign numerical scores.  
 

« Interval and ratio scales           p81  
The categories on interval and ratio scales are organized sequentially and all categories are the same size. Consists of equal 
intervals. The characteristic that differentiates interval and ratio scales is the zero point. The distinguishing characteristic of an 
interval scale is that it has an arbitrary zero point. That is the value 0 is assigned to a particular location on the scale simply as a 
matter of convenience or reference. A ratio scale is characterized by a zero point that is not an arbitrary location. The value 0 on 
a ratio scale is a meaningful point representing none of the variable being measured. We can measure the direction and 
magnitude of the difference between measurements.  
 

« Dealing with equivocal scales          p83  
Although the distinction between interval and ratio scales has little practical significance, the difference between ordinal and 
interval or ratio scales can be enormous. Scores from an interval or ratio scale are compatible with basic arithmetic 
(rekenkunde), but scores from an ordinal scale are not. Because interval or ratio scale measurements are compatible with basic 
arithmetic and ordinal measurements are not, the different scales of measurement are also not equally compatible with many 
methods of statistical analysis.  
 

« Selecting a scale of measurement          p84  
One obvious factor that differentiates the four types of measurement scales is their ability to compare different measurements. 
A nominal scale can tell us only that a difference exists. An ordinal scale tells us the direction of the difference. With an interval 
scale we can determine the direction and the magnitude of a difference. From a ratio scale we can determine the direction, 
magnitude and the ratio of the difference.  
 

3.5 Modalities of measurement            p85  

« Self-report measures            p86  
Participants could be asked to rate the amount of fear  they have experiencing on a scale form 1 to 10. The primary advantage of a 
self-report measure is that it is probably the most direct way to assess a construct. On the negative side, it is very easy for 
participants to distort self-report measures. The hello-goodbye effect is that patients tend to exaggerate their symptoms at the 
beginning of therapy and to minimize the symptoms at the end.  
 

« Physiological measures            p86 
A second option for measuring a construct is to look at the physiological manifestations of the underlying construct. One advantage 
of physiological measures is that they are extremely objective. The equipment  provides accurate, reliable and well-defined 
measurements. One disadvantage of such measures is that they typically require equipment that may be expensive or unavailable. It 
creates an unnatural situation that may cause the participants to react differently than they would under normal circumstances.  
  

« Behavioral measures            p87  
Constructs often reveal themselves in overt behaviors that can be observed and measured. A researcher usually develops a specific 
task in which performance is theoretically dependent on the construct being measured. Behavioral measures provide researchers 
with a vast number of options making it possible to select the behaviors that seems to be the best for defining and measuring the 
construct.  On the negative side, a behavior may be only a temporary or situational indicator of an underlying construct.  
 

3.6 Other aspects of measurement           p88  

« Multiple measures            p88 
Multiple measures can introduce some problems. Although there are statistical techniques for evaluating multivariate data, they are 
complex and not well understood by many researchers. The lack of agreement between two measures is called desynchrony and it 
can confuse the interpretation of results. Desynchrony may be caused by the fact that one measure is more sensitive than the other 
or it may indicate that different dimensions of the variable change at different times during treatment. Limiting problems is to 
combine them into a single score for each individual.  
 

« Sensitivity and range effects           p89 
A ceiling effect is the clustering of scores at the high end of a measurement scale, allowing little or no possibility of increases in 
value.  
A floor effect is the clustering of scores at the low end of a measurement scale, allowing little or no possibility of decreases in value.  
In general range effects suggest a basic incompatibility between the measurement procedure and the individuals measured. It is not 
the measurement procedure that is at fault but rather the fact that the procedure is used with a particular group of individuals.  
 



« Artifacts: experimenter bias and participant reactivity        p90  
An artifact is a nonnatural feature accidentally introduced into something being observed. It is an external factor that may influence 
or distort the measurements. An artifact can threaten the validity of the measurements because you are not really measuring what 
you intended and it can be a threat to reliability.  
 

« Experimenter bias            p90  
Experimenter bias occurs when the measurements obtained in a study are influenced by the experimenter’s expectations or 
personal beliefs regarding the outcome of the study.  
Limiting experimenter bias:  

• Standardize or automate the experiment  
• A ‘blind’ experiment  

Single blind: a research study is single-blind if the researcher does not know the predicted outcome  
• Neither the experimenter nor the participants know the expected results  

Double-blind: a research study is double-blind if both the researcher and the participants are unaware of the predicted 
outcome.  
 

« Demand characteristics and participant reactivity         p92  
The term demand characteristic refers to any of the potential cues or features of a study that suggest to the participants what the 
purpose and hypothesis is and influence the participants to respond or behave in a certain way.  
Reactivity occurs when participants modify their natural behavior in response to the fact that they are participating in a research 
study or the knowledge that they are being measured.  

• The good subject role: these participants have identified the hypothesis of the study and are trying to produce responses 
that support the investigator’s hypotheses  

• The negativistic subject role: these participants have identified the hypothesis of the study and are trying to act contrary to 
the investigator’s hypotheses.  

• The apprehensive subject role: these participants are overly concerned that their performance in the study will be used to 
evaluate their abilities or personal characteristics. By responding in a socially desirable fashion instead of truthfully.  

• The faithful subject role: these participants attempt to follow instructions to the letter and avoid acting on any suspicions 
they have about the purpose of the study. These are the participants we really want in our study.  

A laboratory is any setting that is obviously devoted to the discipline of science. It can be any room or any space that the subject or 
participant perceives as artificial  
A field setting is a place that the participant or subject perceives as a natural environment.  

 
« Selecting a measurement procedure          p94  

The choice of a measurement procedure involves several decisions. Each decision had implications for the results, it is important to 
consider all the options before deciding. The best starting point for selecting a measurement procedure is to review past research 
reports.  
 

Chapter  4: Ethics in research            p99  

4.1 Introduction              p101  

« Ethical concerns throughout the research process         p101  
Research ethics concerns the responsibility of researchers to be honest and respectful to all individuals who are affected by their 
research studies or their reports of the studies’ results. Researchers are usually governed by a set of ethical guidelines that assist 
them to make proper decisions and choose proper actions. In psychological research, the APA maintains a set of ethical principles for 
research.  
 

« The basic categories of ethical responsibility         p102  
Researchers have two basic categories of ethical responsibility: responsibility to ensure the welfare and dignity of the individuals, 
both human and non-human, who participate in their research studies and responsibility to ensure that public reports of their 
research are accurate and honest. However the researcher has no right to abuse this power or to harm the participants. Any 
reporting decision that jeopardizes (in gevaar brengen) this confidence is an ethical issue.  

4.2 Ethical issues and human participants in research         p102  

« Historical highlights of treatment of human participants        p103  
Researchers established their own ethical standards and safeguards for human participants in their research. The major impetus for 
a shift from individualized ethics to more formalized ethical guidelines was the uncovering of the brutal experiments performed on 
prisoners in Nazi concentration camps. Out of these trials came the Nuremberg code, a set of 10 guidelines for the ethical treatment 
of human participants in research. The Belmont report summarizes the basic ethical principles identified by the National commission, 
which are used as the foundation upon which the federal regulations for protecting huma participants are based even to this day.  
 



« American psychological association guidelines         p105  
The APA ethics code contains 10 ethical standards and you should be completely familiar with all of them before beginning any 
research. Ethics code is intended to provide guidance for psychologists and standards of professional conduct that can be applied by  
the APA and by other bodies that choose to adopt them.  
 

« Informed consent            p109  
The principle of informed consent requires the investigator to provide all available information about a study so that an individual 
can make a rational, informed decision to participate in the study.  
The general concept of informed concept is that human participants should be given complete information about the research and 
their roles in it before agreeing to participate. They should understand the information and then voluntarily decide whether to 
participate. This ideal is often difficult to achieve. 3 components of the informed consent 

• Information  
• Understanding  
• Voluntary participation  

 
« Deception             p112  

Deception occurs when a researcher purposefully withholds information or misleads participants with regard to information about a 
study. There are two forms of deception: passive and active.  
Passive deception (omission) is the withholding or omitting of information; the researcher intentionally does not tell participants 
some information about the study.  
Active deception (commission) is the presenting of misinformation about the study to participants. The most common form of active 
deception is misleading participants. The most common form of active deception is misleading participants about the specific 
purpose of the study.  
Deception can cause participants to become skeptical of experiments in general.  
 

« Debriefing             p114  
A debriefing is a post-experimental explanation of the purpose of a study that is given to a participant, especially if deception was 
used.  
 

« Confidentiality             p115  
Confidentiality is the practice of keeping strictly secret and private the information or measurements obtained from an individual 
during a research study.  
Anonymity is the practice of ensuring that an individual’s name is not directly associated with the information or measurements 
obtained from that individual.  
 

« The institutional review board           p116  
The institutional review board is a committee that examines all proposed research with respect to its treatment of human 
participants. IRB approval must be obtained before any research is conducted with human participants.  

4.3 Ethical issues and nonhuman subjects in research         p119  

« Historical highlights of treatment of nonhuman subjects        p120  
Today the federal government regulates the use of nonhuman subjects in research  
 

« American psychological association guidelines         p120  
The APA has prepared a set of ethical guidelines for the use and treatment of nonhuman subjects that parallels the guidelines for 
human participants presented earlier.  
 

« The institutional animal care and use committee         p121  
The institutional animal care and use committee is a committee that examines all proposed research with respect to its treatment of 
non-human subjects. IACUC approval must be obtained prior to conducting any research with nonhuman subjects.  
 

4.4 Ethical issues and scientific integrity           p122 

« Fraud in science             p123 
Fraud is the explicit effort of a researcher to falsify or misrepresent data.  
An error is an honest mistake that occurs in the research process. Fraud is an explicit effort to falsify or misinterpret data. If a 
researcher makes up or changes data ta make it support the hypothesis this constitutes fraud.  
  

« Replication             p124  
Replication is repetition of a research study using the same basic procedures used in the original. Either the replication supports the 
original study by duplicating the original results, or it casts doubt on the original study by demonstrating that the original result is not 
easily repeated.  



« Plagiarism             p124  
Plagiarism is the unethical representation of someone else’s ideas or words as one’s own.  
 

Chapter  5: Selecting research participants          p131  

5.1 Introduction to sampling            p133 

« Populations and samples           p133  
A population is the entire set of individuals of interest to a researcher. Although the entire population usually does not participate in 
a research study, the results from the study are generalized to the entire population.  
A sample is a set of individuals selected from a population and usually is intended to represent the population in a research study.  
A target population is the group defined by the researcher’s specific interests.  
 

« Representative samples            p135  
The representativeness of a sample refers to the extent of which the characteristics of the sample accurately reflect the 
characteristics of the population.  
A representative sample is a sample with the same characteristics as the population.  
A biased sample is a sample with  different characteristics from those of the population.  
Selection bias or sampling bias occurs when participants or subjects are selected in a manner that increases the probability of 
obtaining a biased sample.  
 

« Sample size             p136  
The goal is to obtain a sample that is representative of the population. One fundamental question in reaching this goal is determining 
how large the sample should be to be representative. The law of large numbers: a large sample is probably more representative than 
a small sample. There is only a limited benefit from increasing sample size, researchers often use this sample size as a goal when 
planning research. Another factor influencing sample size is research ethics.  
 

« Sampling basics             p138  
The process of selecting individuals for a study is called sampling.  
In probability sampling, the entire population is known, each individual in the population has a specifiable probability of selection 
and sampling occurs by a random process based on the probabilities.  
A random process is a procedure that produces one outcome from a set of possible outcomes. The outcome must be unpredictable 
each time and the process must guarantee that each of the possible outcomes is equally likely to occur.  
In nonprobability sampling the population is not completely known, individual probabilities cannot be known and the sampling 
method is based on factors such as commonsense or ease with an effort to maintain representativeness and avoid bias.  
 

5.2 Probability sampling methods           p140  

« Simple random sampling            p140  
A sample is obtained using a random process to select participants from a list containing the total population. The random process 
ensures that each individual has an equal and independent chance of selection.  

 Fair and unbiased  
 No guarantee that the sample is representative  

 
« Systematic sampling            p142  

A sample is obtained by selecting every nth participant from a list containing the total population after a random start.  
 Easy method  
 Selections are not really random or independent  

 
« Stratified random sampling           p142  

A sample is obtained by dividing the population into subgroups and then randomly selecting equal numbers from each of the 
subgroups.  

 Guarantees that each subgroup will have adequate representation  
 The overall sample is usually not representative for the population  

 
« Proportionate stratified random sampling          p144  

A sample is obtained by subdividing the population into strata and then randomly selecting from each stratum a number of 
participants so that the proportions in the sample correspond to the proportions in the population.  

 Guarantees that the composition of the sample will be perfectly representative of the composition of the population  
 Some strata may have limited representation in the sample.  

 
 
 



« Cluster sampling            p145  
Instead of selecting individuals, a sample is obtained by randomly selecting clusters from a list of all the clusters that exist within the 
population.  

 Easy method  
 The sample is probably biased  

 
« Combined strategy sampling           p145  

Occasionally researchers combine two or more sampling strategies to select participants. Selection strategies are commonly 
combined to optimize the chances that a sample is representative of a widely dispersed or broad-based population such as in a wide 
market survey or a political poll.  
 

5.3 Nonprobability sampling methods           p146  

« Convenience sampling            p147  
A sample is obtained by selecting individual participants who are easy to get  

 Easy method  
 Sample is probably biased  

 
« Quota sampling             p148  

A sample is obtained by identifying subgroups to be included then establishing quotas for individuals to be selected through 
convenience from each subgroup.  

 Allows a researcher to control the composition of a convenience sample  
 The sample is probably biased  

 

Chapter  6: Research strategies and Validity          p153  

6.1 Research strategies             p155  

A research strategy is a general approach to research determined by the kind of question that the research study hopes to answer.  

« The descriptive research strategy           p156  
This strategy is intended to answer questions about the current state of individual variables for a specific group of individuals.  Note 
that the descriptive strategy is not concerned with relationships between variables but rather with the description of individual 
variables.  
 

« Relationships between variables           p156  
A relationship between variables simply means that changes in one variable are consistently and predictably accompanied by 
changes in another variable. Linear relationships, curvilinear relationships, positive relationships, negative relationships.   
 

« The correlational research strategy: measuring two variables for each individual     p157  
One technique for examining the relationship between variables is to observe the two variables as they exist naturally for a set of 
individuals. The correlational research strategy only attempts to describe the relationship, it is not trying to explain the relationship.  
 

« Comparing two or more sets of scores: the experimental, Quasi-experimental and nonexperimental research 
strategies             p158 
The second technique for examining the relationship between two variables involves comparing two or more groups of scores.  
 

« The experimental research strategy          p159 
The experimental research strategy is intended to answer cause-and-effect questions about the relationship between two variables. 
The purpose of the experimental research strategy is to explain the relationship by determining the underlying cause.  
 

« The quasi-experimental research strategy         p159  
This strategy usually attempts to answer cause-and-effect questions about the relationship between two variables, but it can never 
produce an unambiguous explanation. It uses some of the rigor and control that exist in experiments, however, quasi-experimental 
studies always contain a flaw that prevents the research from obtaining an absolute cause-and-effect answer.  
 

« The nonexperimental research strategy          p160  
The nonexperimental research strategy is intended to demonstrate a relationship between variables but it does not attempt to 
explain the relationship.  
 
 
 



« Nonexperimental and correlational research         p161  
The nonexperimental research strategy and correlational research have exactly the same goal. Both are designed to demonstrate 
that a relationship exists between two variables but do not try to explain the relationship. The difference between the two is the 
kind of data used to accomplish this goal. The correlational strategy uses one group of participants and measures two variables for 
each individual. The nonexperimental strategy compares two or more groups of scores, measuring only one variable for each 
individual. They reach the same conclusions and have the same limitations.  
 

« Research strategy summary           p161  
• Strategies that examine individual variables instead of relationships between variables.  
• Strategies that examine relationships between variables by measuring two or more variables for each participant  
• Strategies that examine relationships between variables by comparing two or more groups of scores  

 
« Research strategies, research designs and research procedures       p161  

A research design is a general plan for implementing a research strategy. A research design specifies whether the study will involve 
groups or individual participants, will make comparisons within a group or between groups and how many variables will be included 
in the study.  
A research procedure is an exact step-by-step description of a specific research study.  
 

« Research strategies            p162  
« Research designs            p163  
« Research procedures            p163  
« Data structures and statistical analysis          p164  

Experimental, quasi-experimental and nonexperimental studies all involve comparing groups of scores. Usually the comparison 
involves looking for mean differences or differences in proportions.  
 

« Summary             p164  

6.2 Internal and external validity            p165  

« External validity             p166  
External validity refers to the extent to which we can generalize the results of a research study to people, settings, times, measures 
and characteristics other than those used in that study.  
A threat to external validity is any characteristic of a study that limits the ability to generalize the results from a research study.  
 

« Internal validity             p167  
A research had internal validity if it produces a single, unambiguous explanation for the relationship between two variables.  
A threat to internal validity is any factor that allows for an alternative explanation.  
 

« Validity and the quality of a research study         p168  
The value or quality of any research study is determined by the extent to which the study satisfies the criteria of internal and 
external validity.  

6.3 Threats to external validity            p169  

« Category 1: Generalizing across participants or subjects        p170  
1. Selection bias  
2. College students  
3. Volunteer bias  
4. Participant characteristics  
5. Cross-species generalizations  

« Category 2: Generalizing across features of a study         p172 
1. Novelty effect  
2. Multiple treatment interference  
3. Experimenter characteristics  

« Category 3: Generalizing across features of the measures        p172 
1. Sensitization occasionally  
2. Generality across response measures   
3. Time of measurement  

 
 
 
 



6.4 Threats to internal validity            p175  

« Extraneous variables            p175 
An extraneous variable is any variable in a research study other than the specific variables being studied.  
Every research study has thousands of them  
 

« Confounding variables            p175  
A confounding variable is an extraneous variable that changes systematically along with the two variables being studied. A 
confounding variable provides an alternative explanation for the observed relationship between the two variables and therefore is a 
threat to internal validity.  
 

« Extraneous variables, confounding variables and internal validity       p176  
« Environmental variables: General threats to internal validity for all studies      p177  

It is possible that variables in the general environment of the study such as size of room, time of day or gender of the experimenter 
can become threats to internal validity. Whenever a difference exists, there is an alternative explanation for the results and the 
internal validity of the study is threatened.  
 

« Individual differences: threats to internal validity for studies comparing different groups    p178  
Personal characteristics that can differ from one individual to another are known as individual differences.   
Assignment bias occurs when the process used to assign different participants to different treatment procedures groups of 
individuals with noticeably different characteristics.  
 

« Time-related variables: threats to internal validity for studies comparing one group over time    p179  
An alternative to having a different group in each treatment condition is to have the same group of individuals participate in all of 
the different treatments.  
Any variable that changes over time and influences the participants differently in one treatment than in another is a threat to the 
internal validity of the study. Possibilities include outside events or factors such as practice or fatigue. Any differences between 
treatments could be explained by the time-related variable.  

6.5 more about internal and external validity          p180  

« Balancing internal and external validity          p181  
« Artifacts: threats to both internal and external validity        p181  

An artifact is an external factor that may influence or distort measurements. It can also threaten both the internal and the external 
validity.  
 

« Experimenter bias            p181  
Experimenter bias occurs when the experimenter’s expectations or personal beliefs regarding the outcome of the study influence the 
findings of a study. Experimenter bias threatens external validity because the results obtained in a study may be specific to the 
experimenter who has the expectations. It also threatens internal validity because the data may show the experimenter’s influence.  
 

« Demand characteristics and participation reactivity        p182  
If the participants are not acting normally, the internal validity of the study is threatened because the obtained results  can be 
explained by participant reactivity instead of the different treatment conditions. It can also threaten the external validity of the study 
because the results obtained under the influence of demand characteristics may not generalize to a new situation where the 
environmental demands are different.  
 

« Exaggerated variables            p182  
Researchers often exaggerate the differences between treatment conditions to increase the chance that the scores obtained in one 
treatment are noticeably different from the scores obtained in another treatment.  
 

« Validity and individual research strategies         p182  
« Chapter summary            p183  

Chapter  7: The experimental research strategy         p187  

7.1 Cause-and-effect relationships           p189  

1. Manipulation: the researcher manipulates one variable by changing its value to create a set of two or more treatment 
conditions.  

2. Measurement: a second variable is measured for a group of participants to obtain a set of scores in each treatment condition.  
3. Comparison: the scores in one treatment condition are compared with the scores in another treatment condition. Consistent 

differences between treatments are evidence that the manipulation has caused changes in the scores.  
4. Control: all other variables are controlled to be sure that they do not influence the two variables being examined.  



« Terminology for the experimental research strategy        p191  
The experimental research strategy establishes the existence of a cause-and-effect relationship between 2 variables. To accomplish 
this goal, an experiment manipulates one variable while a second variable is measured and other variables are controlled.  
An experiment or a true experiment attempts to show that changes in one variable are directly responsible for changes in a second 
variable.  
In an experiment, the independent variable is het variable manipulated by the researcher. In behavioral research, the independent 
variable usually consists of two or more treatment conditions to which participants are exposed.  
In an experiment a treatment condition is a situation or environment characterized by one specific value of the manipulated variable. 
An experiment contains two or more treatment conditions that differ according to the values of the manipulated variable.  
Levels are the different values of the independent variable selected to create and define the treatment conditions.  
The dependent variable is the variable that is observed for changes to assess the effects of manipulating the independent variable. 
The dependent variable is typically a behavior or a response measured in each treatment condition.  
Extraneous variables are all variables in the study other than the independent and dependent variables.  
 

« Causation and the third-variable problem          p192  
One problem for experimental research is that variables rarely exist in isolation. Changes in one variable are typically accompanied 
by changes in many other related variables.   
 

« Causation and the directionality problem          p193  
A second problem for researchers attempting to demonstrate cause-and-effect relationships is the directionality problem. A research 
study may establish a relationship between two variables, the existence of a relationship does not always explain the direction of the 
relationship. The remaining problem is to determine which variable is the cause and which is the effect.  
 

« Controlling nature            p193  
The researcher must actively unravel the tangle of relationships that exists naturally. We acknowledge that it is somewhat 
paradoxical that experiments must interfere with natural phenomena to gain a better understanding of nature.  

7.2 Distinguishing elements of an experiment          p194  

« Manipulation             p195  
In an experiment, manipulation consists of identifying the specific values of the independent variable to be examined and then 
creating a set of treatment conditions corresponding to the set of identified values.  
 

« Manipulation and the directionality problem         p196  
The primary purpose of manipulation is to allow researchers to determine the direction of the relationship. The manipulation of the 
individual variables allows us to demonstrate the direction of the relationship. In general, whenever there is a relationship between 
two variables a researcher can use manipulation to determine which variable is the cause and which is the effect.  
 

« Manipulation and the third-variable problem         p197  
A second purpose for manipulation is to help researchers control the influence of outside variables. In an experiment, researchers 
must actively manipulate the independent variable rather than simply waiting for the variable to change by itself. If you let variables 
change on their own, it is always possible that other variables are also changing.  The manipulation helps eliminate one aspect of the 
third-variable problem in an experiment.  
 

« Control              p198  
The second distinguishing characteristic of an experiment is control of other variables.  
 

« Control and the third-variable problem          p198  
In general, the purpose of an experiment is to show that the manipulated variable is responsible for the changes observed in the 
dependent variable. To accomplish this, an experiment must rule out any other possible explanation for the observed changes, that 
is, eliminate all confounding variables.  
 

« Extraneous variables and confounding variables         p200  
It is essential that an experiment prevent extraneous variables from becoming confounding variables.  

7.3 Controlling extraneous variables           p202  

« Control by holding constant or matching          p202  
Once a limited set of specific variables with real potential as confounding variables is identified it is possible to exercise some control 
over them.  
 

« Holding a variable constant           p202  
An extraneous variable can be eliminated completely by holding it constant. Holding a variable constant eliminates its potential to 
become a confounding variable.  



« Matching values across treatment conditions         p203  
Control over an extraneous variable can also be exercised by matching the levels of the variable across treatment conditions.  
 

« Control by randomization           p204 
Randomization is the use of a random process to help avoid a systematic relationship between two variables.  
Random assignment is the use of a random process to assign participants to treatment conditions.  
  

« Comparing methods of control           p205  
The goal of an experiment is to show that the scores obtained in one treatment condition are consistently different from the scores 
in another treatment and that the differences are cause by the treatments.  The purpose of control is to ensure that no variable 
could be responsible for causing the scores to differ.  
 

« Advantages and disadvantages of control methods        p206  
The two methods require some extra effort or extra measurement and therefore are typically used with only one or two specific 
variables identified as real threats for confounding. Holding a variable constant has the disadvantage of limiting generalization.   

7.4 Control groups and manipulation checks          p207  

« Control groups             p207  
The term experimental group refers to the treatment condition in an experiment.  
The term control group refers to the no-treatment condition in an experiment.  
The variety of different ways to construct a control group for an experiment can be classified into two general categories: no-
treatment control groups and placebo control groups.  
 

« No-treatment control groups           p207  
In an experiment, a non-treatment control group is a condition in which the participants do no receive the treatment being 
evaluated.  
 

« Placebo control group            p208  
The placebo effect refers to a response by a participant to an inert medication that has no real effect on the body. The placebo effect 
occurs simply because the individual thinks the medication is effective.  
A placebo control group is a condition in which participants receive a placebo instead of the actual treatment.  
 

« Manipulation checks            p209  
A manipulation check is an additional measure to assess how the participants perceived and interpreted the manipulation and or to 
assess the direct effect of the manipulation.  
 

7.5 Increasing external validity: simulation and field studies        p211  

« Simulation             p212  
A simulation is the creation of conditions within an experiment that simulate or closely duplicate the natural environment  in which 
the behaviors being examined would normally occur.  
 

« Field studies             p214 
Field study is research conducted in a place that the participant or subject perceives as a natural environment.  
  

« Advantages and disadvantages of simulation and field studies       p214  
The obvious advantage of both procedures is that they allow researchers to investigate behavior in more life-like situations and 
therefore should increase the chances that the experimental results accurately reflect natural events. The disadvantage of both 
procedures is that allowing nature to intrude on an experiment means that the researcher often loses some control over the 
situation and risks compromising the internal validity of the experiment.  
 

« Chapter summary            p215  

Chapter  8: Experimental designs: between-subjects design        p219  

8.1 Introduction to between-subjects experiments          p220  

« Review of the experimental research strategy         p221  
The different groups of scores all can be obtained from the same group of participants. For example, one group of individuals is given 
a memory test using a list of one-syllable words, and the same set of individuals is also tested using a list of two-syllable words. Thus, 
the researcher gets two sets of scores, both obtained from the same sample. This strategy is called a within-subjects design.  
 



An alternative strategy is to obtain each group of scores from a different group of participants. For example, one group of individuals 
is given a list of one-syllable words to memorize and a separate group receives a list of two-syllable words. This type of design, 
comparing scores from separate groups, is called a between-subjects design.  
 

« Characteristics of between-subjects designs         p221 
The defining characteristic of a between-subjects design is that it compares different groups of individuals. In the context of an 
experiment, a researcher manipulates the independent variable to create different treatment conditions, and a separate group of 
participants is assigned to each of the different conditions.  
This chapter focuses on the between-subjects experimental design; that is, the between-subjects design as it is used in experimental 
research, wherein a researcher manipulates an independent variable.  
 

« Independent scores            p222 
One additional characteristic of the between-subjects design deserves special mention. A between-subjects design allows only one 
score for each participant. Occasionally, a researcher may combine several measurements for each individual into a single score. In 
particular, when the variable being measured is not particularly stable (for example, reaction time), a researcher may choose to 
measure the variable several times and then average the measurements to produce a single, more reliable score.  
A between-subjects experimental design, also known as an independent measures experimental design, requires a separate, 
independent group of individuals for each treatment condition. As a result, the data for a between-subjects design contain only one 
score for each participant. To qualify as an experiment, the design must satisfy all other requirements of the experimental research 
strategy, such as manipulation of an independent variable and control of extraneous variables. 
 

« Advantages and disadvantages of between-subjects designs       p223  
A main advantage of a between-subjects design is that each individual score is independent from the other scores. Because each 
participant is measured only once, the researcher can be reasonably confident that the resulting measurement is relatively clean and 
uncontaminated by other treatment factors. For this reason, a between-subjects design is often called an independent-measures 
design.   
 

« Individual differences            p224  
Individual differences are personal characteristics that can differ from one participant to another. 
 

8.2 Individual differences as confounding variables          p226  

« Other confounding variables           p227  
In addition to the threat of assignment bias, a between-subjects design must also be concerned with threats to internal validity from 
environmental variables that can change systematically from one treatment to another.  

• Confounding from individual differences – which is called assignment bias  
• Confounding from environmental variables  

 

« Equivalent groups            p227  
With a between-subjects design, however, a researcher must also protect the study from assignment bias. Fortunately, with a 
between-subjects experimental design, the researcher has control over the assignment of individuals to groups. Thus, the researcher 
has both the opportunity and the responsibility to create groups that are equivalent. Specifically, the separate groups must be: 

• Created equally  
• Treated equally  
• Composed of equivalent individuals  

 

8.3 Limiting confounding by individual differences          p228  

« Random assignment (randomization)          p228  
The term random assignment simply means that a random process is used to assign participants to groups.  
In restricted random assignment, the group assignment process is limited to ensure predermined characteristics for the separate 
groups.  
 

« Matching groups (matched assignment)          p229  
In stead of hoping that random assignment procedures equivalent groups, a researcher can use matching to guarantee that the 
different groups of participants are equivalent with respect to intelligence.  
Matching involves assigning individuals to groups so that a specific variable is balanced or matched across the groups. The intent is to 
create groups that are equivalent with respect to the variable matched.  
 

« Holding variables constant or restricting range of variability       p230  
Another method of preventing individual differences from becoming confounding variables is simply to hold the variable constant. 
An alternative to holding a variable completely constant is to restrict its range of values. Attempting to improve internal validity by 
exercising control within a research study can threaten external validity, or the ability to generalize the results. 

 



« Summary and recommendations           p231  
Assignment bias (individual differences between groups) is always a potential confounding variable in a between-subjects design. . 
Holding a variable constant guarantees that the variable cannot confound the research, but this process limits the external validity of 
the research results. 

8.4 Individual differences and variability           p232  

« Differences between treatments and variance within treatments       p235 
In general, the goal of a between-subjects research study is to establish the existence of a treatment effect by demonstrating that 
the scores obtained in one treatment condition are significantly different (higher or lower) than the scores in another treatment 
condition. At the same time, however, we would like to decrease the variance within treatments. Because a between-subjects design 
has a separate group of participants for each treatment condition, the variance within treatments is also the variance within groups. 
 

« Minimizing variance within treatments          p235  
As we have noted, large individual differences can lead to large variance within treatments, which can undermine the potential 
success of a between-subjects research study. Therefore, researchers are well-advised to take whatever steps are possible to reduce 
the variance inside each of the treatment conditions.  
 

« Standardize procedures and treatment setting         p235  
In a between-subjects design, each group of participants represents a single treatment condition. One obvious way to help minimize 
the variability within each group is to be sure that all participants within a group are treated exactly the same. Standardizing 
procedures also makes it easier for other researchers to understand exactly how your study was done and makes it possible for them 
to replicate your study in their own research facility. 
 

« Limit individual differences           p236  
In the same way, restricting a participant variable to a narrow range of values creates a more homogeneous group and, therefore, 
can reduce the variability in the scores. In general, any attempt to minimize the differences between participants within a group 
tends to reduce the variance within the group. 
 

« Random assignment and matching          p236  
Matching groups so that each group has exactly 50% males does not eliminate or reduce the gender differences within each group. 
 

« Sample size             p236  
Although sample size does not affect individual differences or variance directly, using a large sample can help minimize the problems 
associated with high variance. Sample size exerts its influence in the statistical analyses such that some of the negative effects of 
high variance can be statistically overcome by use of a very large sample. Usually, it is much more efficient to control variance by 
either standardizing procedures or directly limiting individual differences. 
 

« Summary and recommendations           p237  

8.5 Other threats to internal validity of between-subjects designs        p238  

« Differential attrition            p238  
The term attrition refers to participant withdrawal from a research study before it is completed. As long as the rate of attrition is 
fairly consistent from one group to another, it usually is not a threat to internal validity. However, big differences in attrition rates 
between groups can create problems. The different groups are initially created to be as similar as possible; if large numbers of 
individuals leave one group, the group may no longer be similar to the others. Again, whenever the groups of participants are 
noticeably different, the research is confounded. Differential attrition refers to differences in attrition rates from one group to 
another and can threaten the internal validity of a between-subjects experiment. 
 

« Communication between groups           p239  
Whenever the participants in one treatment condition are allowed to talk with the participants in another condition, there is the 
potential for a variety of problems to develop. Diffusion refers to the spread of the treatment from the experimental group to the 
control group, which tends to reduce the difference between the two conditions. This is a threat to the internal validity of a 
between-subjects design because the true effects of the treatment can be masked by the shared information (that is, it appears that 
there is no difference between the groups because both groups are actually getting much of the same treatment). Another risk is 
that an untreated group learns about the treatment being received by the other group, and demands the same or equal treatment. 
This is referred to as compensatory equalization. Finally, problems can occur when participants in an untreated group change their 
normal behavior when they learn about a special treatment that is given to another group. One possibility is that the untreated 
group works extra hard to show that they can perform just as well as the individuals receiving the special treatment. This is referred 
to as compensatory rivalry. 
 
 
 
 



8.6 Applications and statistical analyses of between-subjects designs       p240  

« Two group mean difference           p241  
The simplest version of a between-subjects experimental design involves comparing only two groups of participants: the researcher 
manipulates one independent variable with only two levels. This design is often referred to as the single-factor two-group design or 
simply the two-group design. The primary advantage of a two-group design is its simplicity. The primary disadvantage of a two-group 
design is that it provides relatively little information. 

 

« Comparing means for more than two groups         p242 
Research questions often require more than two groups to evaluate the functional relation between an independent and a 
dependent variable, or to include several different control groups in a single study. In these cases, a single-factor multiple-group 
design may be used. By contrast, a two-group design changes the treatment condition only once and observes only one difference in 
performance. 
 

« A word of caution about multiple-group designs         p243 
Although a research study with more than two groups can give a clear and convincing picture of the relationship between an 
independent and a dependent variable, it is possible to have too many groups in a research design. When designing a single-factor 
multiple-group research study, be sure that the levels used for the independent variable are sufficiently different to allow for 
substantial differences for the dependent variable. 
 

« Comparing proportions for two or more groups         p243  
« Chapter summary            p245  

Chapter  9: Experimental designs: within-subjects design        p249  

9.1 Within-subjects experiments and internal validity         p250  

« Characteristics of within-subjects designs          p250  
A within-subjects experimental design, also known as a repeated-measures experimental design, compares two or more different 
treatment conditions (or compares a treatment and a control) by observing or measuring the same group of individuals in all of the 
treatment conditions being compared. Thus, a within-subjects design looks for differences between treatment conditions within the 
same group of participants. To qualify as an experiment, the design must satisfy all other requirements of the experimental research 
strategy, such as manipulation of an independent variable and control of extraneous variables.  
 

« Threats to internal validity to within-subjects designs        p252  
A within-subjects experimental study must be concerned with threats to internal validity from environmental variables that may 
change systematically from one treatment to another, and from time-related factors that may influence the participants’ scores.  

• Confounding from environmental variables  
• Confounding from time-related variables  
• History  
• Regression toward the mean  

When a group of individuals is being tested in a series of treatment conditions, any outside event(s) that influences the participants’ 
scores in one treatment differently than in another treatment is called a history effect. History is a threat to internal validity because any 
differences that are observed between treatment conditions may be caused by history instead of by the treatments. 

« Maturation             p253 
Maturation is when a group of individuals is being tested in a series of treatment conditions, any physiological or psychological 
change that occurs in participants during the study and in"uences the participants’ scores. Maturation is a threat to internal validity 
because observed differences between treatment conditions may be caused by maturation instead of by the treatments.  
 

« Instrumentation             p254  
Instrumentation refers to changes in the measuring instrument that occur during a research study in which participants are 
measured in a series of treatment conditions. Instrumentation is a threat to internal validity because any observed differences 
between treatment conditions may be caused by changes in the measuring instrument instead of the treatments. 
 

« Statistical regression            p254  
Statistical regression, or regression toward the mean, is a mathematical phenomenon in which extreme scores (high or low) on one 
measurement tend to be less extreme on a second measurement. Regression is a threat to internal validity because changes that 
occur in participants’ scores from one treatment to the next can be caused by regression instead of the treatments. 
 
 
 
 
 



Order effects occur when the experience of being tested in one treatment condition (participating and being measured) has an 
influence on the participants’ scores in a later treatment condition(s). Order effects threaten internal validity because any observed 
differences between treatment conditions may be caused by order effects rather than the treatments. Carry-over effects occur when 
one treatment condition produces a change in the participants that affects their scores in subsequent treatment conditions. 
Progressive error refers to changes in a participant’s behavior or performance that are related to general experience in a research 
study but not related to a specific treatment or treatments. Common examples of progressive error are practice effects and fatigue. 
 

« Separating time-related factors and order effects         p256  
Although the time-related threats to internal validity are commonly grouped together in one category, researchers occasionally 
distinguish between those that are related exclusively to time and those that are related to previous experience within the research 
study.  
 

« Order effects as a confounding variable          p256 
Order effects can produce changes in the scores from one treatment condition to another that are not caused by the treatments and 
can confound the results of a research study. In this example, the order effect creates what looks like a treatment effect but actually 
is just an order effect. In other situations, order effects can diminish or exaggerate a real effect, thereby posing a real threat to the 
internal validity of the research. 

9.2 Dealing with time-related threats and order effects         p258  

« Controlling time             p258  
The possibility that a research study will be affected by a time-related threat such as history or maturation is directly related to the 
length of time required to complete the study. By controlling the time from one treatment condition to the next, a researcher has 
some control over time-related threats to internal validity. As we have noted, however, increasing the time between treatments 
increases the risk of time-related threats to internal validity. 
 

« Switch to a between-subjects design          p259  
Although the potential for order effects is not always as severe as with learning to read, a between-subjects design is often the best 
strategy whenever a researcher has reason to expect substantial order effects. 
 

« Counterbalancing: matching treatments with respect to time       p259  
For a within-subjects design, counterbalancing is defined as changing the order in which treatment conditions are administered from 
one participant to another so that the treatment conditions are matched with respect to time. The goal is to use every possible order 
of treatments with an equal number of individuals participating in each sequence. The purpose of counterbalancing is to eliminate 
the potential for confounding by disrupting any systematic relationship between the order of treatments and time-related factors. 
 

« Counterbalancing and order effects          p261 
Although counterbalancing has exactly the same effect on time-related threats and order effects, the process of counterbalancing is 
usually discussed in terms of order effects. In real life, however, all you see are the !nal scores, which may or may not include order 
effects.  
 

« Limitations of counterbalancing           p262  
« Counterbalancing and variance           p263  

The purpose of counterbalancing is to distribute order effects evenly across the different treatment conditions. A more serious 
problem is that counterbalancing adds the order effects to some of the individuals within each treatment but not to all of the 
individuals. Thus, in situations in which order effects are relatively large, the process of counterbalancing can undermine the 
potential for a successful experiment. 
 

« Asymmetrical order effects           p263  
Or one treatment might be more demanding and create more fatigue than the other treatment conditions. In such situations, the 
order effects are not symmetrical, and counterbalancing the order of treatments does not balance the order effects. 
 

« Counterbalancing and the number of treatments         p263  
To completely counterbalance a series of treatments, it is necessary to present the treatments in every possible sequence. The idea 
behind complete counterbalancing is that a particular series of treatment conditions may create its own unique order effect.  

9.3 Comparing within-subjects and between-subjects designs        p265  

« Advantages of within-subjects designs          p265 
One advantage of a within-subjects design is that it requires relatively few participants in comparison to between-subjects designs. 
The primary advantage of a within-subjects design, however, is that it essentially eliminates all of the problems based on individual 
differences that are the primary concern of a between-subjects design. 
 

« Disadvantages of within-subjects designs          p270 
The primary disadvantage comes from the fact that each participant usually goes through a series of treatment conditions, often 
with each treatment administered at a different time.  Another potential problem for the within-subjects design is participant 
attrition. In simple terms, some of the individuals who start the research study may be gone before the study is completed.  



 

« Choosing within- or between-subjects          p271  
By now, it should be clear that a within-subjects design has some distinct advantages and some unique disadvantages compared to a 
between-subjects design. It should also be clear that the advantages of one design are essentially the same as the disadvantages of 
the other. 
 

« Matched-subjects designs           p272  
In a matched-subjects design, each individual in one group is matched with a participant in each of the other groups. The matching is 
done so that the matched individuals are equivalent with respect to a variable that the researcher considers to be relevant to the 
study. 
 

9.4 Applications and statistical analysis of within-subject designs        p274  

« Two-treatment designs            p274 
The simplest application of a within-subjects design is to evaluate the difference between two treatment conditions. The two-
treatment within-subjects design has many of the same advantages and disadvantages as the two-group between-subjects design. 
With only two treatment conditions, it is very easy to counterbalance the design to minimize the threat of confounding from time-
related factors or order effects. On the negative side, a study with only two treatments provides only two data points. In this 
situation, it is possible to demonstrate a difference between conditions, but the data do not provide any indication of the functional 
relationship between the independent and dependent variables. 
 

« Multiple-treatment designs           p275 
The primary advantage of using more than two treatment conditions is that the data are more likely to reveal the functional 
relationship between the two variables being studied.    
 

« Chapter summary            p276  

 Chapter 10:the nonexperimental and quasi-experimental strategies       p279 

10.1 Nonexperimental and quasi-experimental research strategies        p281  

« The structure of nonexperimental and quasi-experimental designs       p282  
Like true experiments, the nonexperimental research strategy and the quasi-experimental research strategy typically involve 
comparison of scores from different groups or different conditions. However, these two strategies use a nonmanipulated variable to 
define the groups or conditions being compared. The nonmanipulated variable is usually a participant characteristic or a time 
variable. The distinction between the two strategies is that nonexperimental designs make little or no attempt to control threats to 
internal validity, whereas quasi-experimental designs actively attempt to limit threats to internal validity.  
These two methods of defining groups produce two general categories of nonexperimental and quasi-experimental designs:  
1) between-subjects designs – nonequivalent group designs  
2) within-subjects designs – pre-post designs  

 

10.2 Between-subjects nonexperimental and quasi-experimental designs: nonequivalent group designs   p284  

A nonequivalent group design is a research study in which the different groups of participants are formed under circumstances that 
do not permit the researcher to control the assignment of individuals to groups and the groups of participants are therefore, 
considered nonequivalent. Specifically, the researcher cannot use random assignment to create groups of participants.  
 

« Threats to internal validity for nonequivalent group designs       p285  
A nonequivalent group design has a built-in threat to internal validity that precludes an unambiguous cause-and-effect explanation. 
That threat is called assignment bias. Assignment bias occurs whenever the assignment procedure produces groups that have 
different participant characteristics. In a nonequivalent groups design, there is no random assignment and there is n o assurance of 
equivalent groups.  
 

« Nonexperimental designs with nonequivalent groups       p286 
• The differential research design          p286 

A research study that simply compares preexisting groups is called a differential research design because its goal is to 
establish differences between the pre-existing groups. This type of study is often called ex post facto research because it 
looks at differences after the fact, at differences that already exist between groups.  
A differential research design is a research study that simply compares preexisting groups. A differential study uses a 
participant characteristic such as gender, race, or personality to automatically assign participants to groups. The researcher 
does not randomly assign individuals to groups. A dependent variable is then measured for each participant to obtain a set 
of scores within each group. The goal of the study is to determine whether the scores for one group are consistently 
different from the scores of another group. Differential research is classified as a nonexperimental research design. 
 



• The posttest-only nonequivalent control group design       p287 
A nonequivalent control group design uses preexisting groups, one of which serves in the treatment condition and the 
other in the control condition. The researcher does not randomly assign individuals to the groups. 
A posttest-only nonequivalent control group design compares two nonequivalent groups of participants. One group is 
observed (measured) after receiving a treatment, and the other group is measured at the same time but receives no 
treatment. This is an example of a nonexperimental research design. 
 

« A quasi-experimental design with nonequivalent groups        p290  
• The pretest-posttest nonequivalent control group design       p290  

A pretest–posttest nonequivalent control group design compares two nonequivalent groups. One group is measured twice, 
once before a treatment is administered and once after. The other group is measured at the same two times but does not 
receive any treatment. Because this design attempts to limit threats to internal validity, it is classified as quasi-
experimental. 
 

10.3 Within-subjects nonexperimental and quasi-experimental designs: pre-post designs     p292  

« Threats to internal validity for pre-post designs         p293  
A pre–post design is a research study in which a series of observations is made over time for one group of participants. 
Whenever the same group of individuals is observed repeatedly over time, time-related factors can threaten internal validity. We 
noted 5 categories of time-related threats: history, instrumentation, testing-effects, maturation and statistical regression. Clearly 
pre-post studies are vulnerable to these threats, any differences found between the pretreatment observations and the 
posttreatment observations could be explained by those 5 factors.  
 
In this section, we introduce two examples of pre–post studies: the one-group pretest– posttest design and the time-series design. 
The first of these designs makes no attempt to control the threats to internal validity and, therefore, is classified as nonexperimental. 
The second design manages to minimize most threats to internal validity and is classified as quasi-experimental. 
 

« A nonexperimental pre-post design          p293  
• The pretest-posttest design          p293  

In the nonexperimental pretest–posttest design, each individual in a single group of participants is measured once before 
treatment and once after treatment. 
 

« A quasi-experimental pre-post design          p294  
• The time-series design           p294 

A time-series design has a series of observations for each participant before a treatment or event and a series of 
observations after the treatment or event. A treatment is a manipulation administered by the researcher and an event is 
an outside occurrence that is not controlled or manipulated by the researcher.  
 

« Single-case applications of time-series designs         p296  
The time-series design was introduced as a research study that involves observing a group of participants at several different times. 
However this design is often applied to single individuals or single organizations. Research designs that focus on a single case, rather 
than a group of participants are occasionally called single-case time-series designs but are more often classified as single-subject or 
single-case designs.  
 

10.4 Developmental research designs           p297  

Developmental research designs are used to examine changes in behavior related to age. 
 

« The cross-sectional developmental research design        p298  
The cross-sectional developmental research design uses different groups of individuals, each group representing a different age. The 
different groups are measured at one point in time and then compared. 
 

« Strengths and weaknesses of the cross-sectional developmental design      p299  
One obvious advantage of the cross-sectional design is that a researcher can observe how behavior changes as people age without 
waiting for a group of participants to grow older. With the cross-sectional design, data can be collected in a short period of time. In 
addition, cross-sectional research does not require long-term cooperation between the researcher and the participant. The cross-
sectional research design is not without its weaknesses. One weakness is that a researcher cannot say anything about how a 
particular individual develops over time because individuals are not followed over years. A more serious problem is that factors 
other than age may differentiate the groups. 
 
Cohorts are individuals who were born at roughly the same time and grew up under similar circumstances. The terms cohort effects 
and generation effects refer to differences between age groups (or cohorts) caused by unique characteristics or experiences other 
than age. 
 



 

« The longitudinal developmental research design         p300  
The longitudinal developmental research design examines development by observing or measuring a group of cohorts over time. 
 

« Strengths and weaknesses of the longitudinal developmental design      p301  
A major strength of the longitudinal research design is the absence of cohort effects because the researcher examines one group of 
people over time rather than comparing groups that represent different ages and come from different generations. Second, with 
longitudinal research, a researcher can discuss how a single individual’s behavior changes with age. However, longitudinal research is 
extremely time-consuming, both for the participants and the researcher. In addition, these designs are very expensive to conduct 
because researchers need to track people down and persuade them, when necessary, to come back to participate in the study.  
When participants drop out of a study, it is known as participant attrition (or participant mortality), and it may weaken the internal 
validity of the research. 
 

« Cross-sectional longitudinal designs          p302  
Although the term cross-sectional longitudinal design may appear to be internally contradictory, there are research studies for which 
this label is appropriate. Specifically, many research studies compare the results obtained from separate samples (like a cross-
sectional design) that were obtained at different times (like a longitudinal design). Nonetheless, you are likely to find this type of 
research is occasionally described as longitudinal or cross-sectional. Because the design is not clearly one or the other, we hedge a 
little and classify this research cross-sectional longitudinal.  
 

10.5 Applications, statistical analysis and terminology for nonexperimental, quasi-experimental and developmental designs 
              p304  

« Application and analysis            p304  
The application and analysis of the between-subjects designs presented in this chapter (nonequivalent group designs, including 
cross-sectional designs) follows exactly the same pattern as the application and analysis of between-subjects experiments.  
 

« The pretest-posttest nonequivalent control group design        p304  
If the data consist of numerical scores, then the appropriate statistical analysis is a two-factor, mixed design analysis of variance. If 
you are comparing the two group means for either the pretest or the posttest scores, then an independent measures t test is 
appropriate.   
 

« Terminology in nonexperimental, quasi-experimental and developmental designs     p304 
Within the context of nonexperimental and quasi-experimental research, the variable that is used to differentiate the groups of 
participants or the groups of scores being compared is called the quasi-independent variable, and the variable that is measured to 
obtain the scores within each group is called the dependent variable.  
 

« Chapter summary            p306  

 

Chapter 11: factorial designs            p311  

11.1 Introduction to factorial designs           p313  

« Experimental factorial designs           p313 
A factor is an independent variable in an experiment, especially those that include two or more independent variables. A factorial 
design is a research design that includes two or more factors.  
To simplify our discussion of factorial designs, we begin by looking exclusively at experimental studies; that is, studies that involve 
the manipulation of two or more independent variables. 

11.2 Main effects and interactions           p316  

« Main effects             p316  
The difference between the two column means is called the main effect for mode of presentation. In more general terms, the mean 
differences among the columns determine the main effect for one factor. Notice that each column includes both levels of time 
control (half the scores were obtained with a #xed time and half were obtained with self-regulated time). Thus, time control is 
balanced or matched across both presentation modes, which means that any differences obtained between the columns cannot be 
explained by differences in how time was controlled.  
 
 
 
 
 
 



« The interaction between factors           p318  
The mean differences among the levels of one factor are called the main effect of that factor. When the research study is 
represented as a matrix with one factor defining the rows and the second factor defining the columns, then the mean differences 
among the rows define the main effect for one factor, and the mean differences among the columns define the main effect for the 
second factor. Note that a two-factor study has two main effects; one for each of the two factors. An interaction between factors (or 
simply an interaction) occurs whenever two factors, acting together, produce mean differences that are not explained by the main 
effects of the two factors. On the other hand, if the main effect for either factor applies equally across all levels of the second factor, 
then the two factors are independent and there is no interaction. 
 

« Alternative views of the interaction between factors        p319 
An interaction exists between the factors when the effects of one factor depend on the different levels of a second factor.  
When the results of a two-factor study are graphed, the existence of nonparallel lines (lines that cross or converge) is an indication of 
an interaction between the two factors. (Note that a statistical test is needed to determine whether the interaction is significant.) 
 

« Identifying interactions            p321 
To identify an interaction in a data matrix you must compare the mean differences in any individual row (or column) with the mean 
differences in other rows or columns. If the size and the direction of the differences in one row (or column) are the same as the 
corresponding differences in other rows (or columns), then there is no interaction. If the differences change from one row (or 
column to another), then there is evidence of an interaction. 
 

« Interpreting main effects and interactions          p322 
As we have noted, the mean differences between columns and between rows describe the main effects in a two-factor study, and 
the extra mean differences between cells describe the interaction. However, you should realize that these mean differences are 
simply descriptive and must be evaluated by a statistical hypothesis test before they can be considered significant. In general, the 
presence of an interaction can obscure or distort the main effects of either factor. Whenever a statistical analysis produces a 
significant interaction, you should take a close look at the data before giving any credibility to the main effects. 
 

« Independence of main effects and interactions         p323  
The two-factor study allows researchers to evaluate three separate sets of mean differences: (1) the mean differences from the main 
effect of factor A, (2) the mean differences from the main effect of factor B, and (3) the mean differences from the interaction 
between factors. The three sets of mean differences are separate and completely independent. Thus, it is possible for the results 
from a two-factor study to show any possible combination of main effects and interaction. However, within each row (or within each 
column) there are mean differences. The “extra” mean differences within the rows and columns cannot be explained by the overall 
main effects and, therefore, indicate an interaction. 
 

11.3 Types of factorial designs and analysis          p325  

« Between-subjects and within-subjects designs         p326 
It is possible to construct a factorial study that is purely a between-subjects design; that is, a study in which there is a separate group 
of participants for each of the treatment conditions. A particular disadvantage for a factorial study is that a between-subjects design 
can require a large number of participants. On the positive side, a between-subjects design completely avoids any problem from 
order effects because each score is completely independent of every other score. In general, betweensubjects designs are best 
suited to situations in which a lot of participants are available, individual differences are relatively small, and order effects are likely. 
At the other extreme, it is possible to construct a factorial study that is purely a within-subjects design. In this case, a single group of 
individuals participates in all of the separate treatment conditions. Two advantages of within-subjects designs are that they require 
only one group of participants and eliminate or greatly reduce the problems associated with individual differences. In general, 
within-subjects designs are best suited for situations in which individual differences are relatively large, and there is little reason to 
expect order effects to be large and disruptive. 
 

« Mixed designs: Within- and between-subjects         p327  
A mixed design is a factorial study that combines two different research designs. A common example of a mixed design is a factorial 
study with one between-subjects factor and one within-subjects factor. 
 

« Experimental and nonexperimental research strategies        p328  
It is possible to construct a factorial study that is a purely experimental research design. In this case, both factors are true 
independent variables that are manipulated by the researcher. It also is possible to construct a factorial study for which all the 
factors are nonmanipulated, quasi-independent variables. We should note, however, that the two nonmanipulated variables are still 
called factors. 
 

« Combined strategies: experimental and quasi-experimental or nonexperimental     p328  
A combined strategy study uses two different  research strategies in the same factorial design. One factor is a true independent 
variable (experimental strategy) and one factor is a quasi-independent variable (nonexperimental or quasi-experimental strategy). 
 



« Pretest-posttest control group designs          p330  
« Higher-order factorial designs           p331  

The basic concepts of a two-factor research design can be extended to more complex designs involving three or more 
factors; such designs are referred to as higher-order factorial designs. Although it is possible to add factors to a research 
study without limit, studies that involve more than three factors can produce complex results that are difficult to understand and, 
therefore, often have limited practical value. 

11.4 Applications of factorial designs           p333  

« Expanding and replicating a previous study         p333  
« Reducing variance in between-subjects designs         p334  

Often a researcher has reason to suspect that a specific participant characteristic such as age or gender is a major factor contributing 
to the variance of the scores. In this situation, it often is tempting to eliminate or reduce the influence of the specific characteristic 
by holding it constant or by restricting its range. Recall that limiting generalization reduces the external validity of the study. 
Fortunately, there is a relatively simple solution to this dilemma that allows the researcher to reduce variance within groups without 
sacrificing external validity. The solution involves using the specific variable as a second factor, thereby creating a two-factor study. 
 

« Evaluating order effects in within-subjects designs         p337  
In Chapter 9, we noted that order effects can be a serious problem for within-subjects research studies. Specifically, in a within-
subjects design, each participant goes through a series of treatment conditions in a particular order. In this situation, it is possible 
that treatments that occur early in the order may influence a participant’s scores for treatments that occur later in the order. In any 
of these situations, it is possible to create a research design that actually measures the order effects and separates them from the 
rest of the data. 
 

« Using order of treatments as a second factor         p337  
To measure and evaluate order effects, it is necessary to use counterbalancing (as discussed in Chapter 9). Remember that 
counterbalancing requires separate groups of participants with each group going through the set of treatments in a different order. . 
By using the order of treatments as a second factor, it is possible to evaluate any order effects that exist in the data. There are three 
possible outcomes that can occur, and each produces its own pattern of results. 

1) No order effects  

2) Symmetrical order effects  
3) Nonsymmetrical order effects  

 
« Chapter summary            p343  

 

Chapter 12: The correlational research strategy         p347  

12.1 An introduction to correlational research          p348  

In the correlational research strategy, two or more variables are measured to obtain a set of scores for each individual. The 
measurements are then examined to identify any patterns of relationship that exist between the variables and to measure the 
strength of the relationship.  
 

« Comparing correlational, experimental and differential research       p349  
A correlational study is intended to demonstrate the existence of a relationship between variables. It is not trying to explain the 
relationship.  
Differential research is very similar to correlational research. The difference between these two strategies is that a differential design 
establishes the existence of a relationship by demonstrating a difference between groups.  
The goal of an experimental study is to demonstrate a cause-and-effect relationship between two variables.  
 

12.2 The data and statistical analysis for correlational studies        p351  

« Evaluating relationships for numerical scores and ranks        p351  
Researchers typically calculate a numerical value known as a correlation or a correlation coefficient. It describes three characteristics 
of a relationship:  
1) The direction of the relationship  
2) The form of the relationship  

• Pearson correlation – linear correlation  
• Monotonic relationship  
• Spearman correlation – monotonic relationships  

3) The consistency or strength of the relationship  



In a positive relationship there is a tendency for two variables to change in the same direction; as one variable increases; the other 
also intends to increase.  
In a negative relationship there is a tendency for two variables to change in opposite directions; increases in one variable tend to be 
accompanied by decreases in the other.  
 
A correlation, or correlation coefficient, is a numerical value that measures and describes the relationship between two variables. 
The sign of the correlation (1/–) indicates the direction of the relationship. The numerical value of the correlation (0.0 to 1.0) 
indicates the strength or consistency of the relationship. The type of correlation (Pearson or Spearman) indicates the form of the 
relationship. 

« Evaluating relationships for non-numerical scores from nominal scales      p355  
Occasionally, a correlational research study produces two or more scores for each individual with at least one score that does not 
consist of numerical values. 
 
If one of the scores is numerical, like IQ, and the other is non-numerical, like gender, the most common strategy is to use the non-
numerical variable to organize the scores into separate groups. The resulting correlation is called a point-biserial correlation. The 
numerical value of the correlation is a measure of the strength or consistency of the relationship; however, the sign of the 
correlation is meaningless (because 0 and 1 are assigned arbitrarily), and the concept of a linear relationship is not meaningful.  
 
If both variables are non-numerical, the relationship is typically evaluated by organizing the data in a matrix, with the categories of 
one variable forming the rows and the categories of the second variable forming the columns. Each cell of the matrix shows the 
frequency or number of individuals in that cell and the data are evaluated using a chi-square hypothesis test.  
 

« Interpreting and statistically evaluating a correlation        p356  
For both numerical and non-numerical data, the value of a correlation, which ranges from 0.00 to 1.00, describes the consistency of 
the relationship with 1.00 (or –1.00) indicating a perfectly consistent relationship and 0.00 indicating a complete lack of consistency. 
 

« The strength of a relationship           p356  
The most common technique for measuring the strength of the relationship between two variables is to compute the coefficient of 
determination, which is obtained by squaring the numerical value of the correlation. 
The coefficient of determination is the squared value of a correlation and measures the percentage of variability in one variable that 
is determined, or predicted, by its relationship with the other variable. 
 

« The significance of a relationship           p357  
The statistical significance of a correlation is the second important factor for interpreting the strength of a correlation. In the context 
of a correlation, the term significant means that a correlation found in the sample data is very unlikely to have been produced by 
random variation. Instead, whenever a sample correlation is found to be significant, you can reasonably conclude that it represents a 
real relationship that exists in the population. 

12.3 Applications of the correlational strategy          p358  

« Prediction             p358  
One important use of correlational research is to establish a relationship between variables that can be used for purposes of 
prediction. The use of correlational results to make predictions is not limited to predictions about future behavior. Whenever two 
variables are consistently related, it is possible to use knowledge of either variable to help make predictions about the other. 
 
The statistical process for using one variable to predict another is called regression. Typically, the goal is to find the equation that 
produces the most accurate predictions of Y (the criterion variable) for each value of X (the predictor variable). 
 
When a correlational study demonstrates a relationship between two variables, it allows researchers to use knowledge about one 
variable to help predict or explain the second variable. In this situation, the first variable is called the predictor variable and the 
second variable (being explained or predicted) is called the criterion variable. 
 

« Reliability and validity            p359  
In general terms, reliability evaluates the consistency or stability of the measurements, and validity evaluates the extent to which the 
measurement procedure actually measures what it claims to be measuring. Both reliability and validity are commonly defined by 
relationships that are established using the correlational research design. 
If the same individuals are measured twice under the same conditions, and there is a consistent relationship between the two 
measurements, then the measurement procedure is said to be reliable. 
 

« Evaluating theories            p360  
Many theories generate research questions about the relationships between variables that can be addressed by the correlational 
research design. Note that the correlational research design is being used to address a theoretical issue. 
 



12.4 Strengths and weaknesses of the correlational research strategy       p361  

 1.  The third-variable problem 
 2. The directionality problem   

 

« Relationships with more than two variables         p363  
In most situations, however, an individual variable, especially a behavior, is related to a multitude of other variables. One commonly 
used technique for studying multivariate relationships is a statistical procedure known as multiple regression. The underlying 
concept is that one criterion variable such as academic performance can be explained or predicted from a set of predictor variables 
such as IQ and motivation. 
 
One interesting use of multiple regression is to examine the relationship between two specific variables while controlling the 
influence of other, potentially confounding variables. By adding predictor variables one at a time into the regression analysis, it is 
possible to see how each new variable adds to the prediction after the influence of the earlier predictors has already been 
considered.  
As a final note, we should warn you that the language used to discuss and report the results from a multiple regression can be 
misleading. To get a cause-and-effect explanation, you must use the experimental research strategy. Unless a research study is using 
the experimental strategy (including manipulation and control), the best you can do is to describe relationships, not explain them. 
 

« Chapter summary            p365  
 

Chapter 13: The descriptive research strategy          p369  

13.1 An introduction to descriptive research          p370  

13.2 The observational research design           p371  

In the observational research design, the researcher observes and systematically records the behavior of individuals to describe the 
behavior. 

« Behavioral observation            p372 
The process of behavioral observation simply involves the direct observation and systematic recording of behaviors, usually as the 
behaviors occur in a natural situation. An alternative procedure is to habituate the participants to the observer’s presence. 
Habituation requires repeated exposure until the observer’s presence is no longer a novel stimulus. To address the second problem, 
subjectivity, researchers typically employ three interrelated devices to help ensure the objectivity of their behavioral DEFINI T I O N 
Caution! Many students assume all research studies that use behavioral observation are observational research designs. However, 
observation is used in a variety of different designs. The defining element of an observational research design is that the results are 
used simply to describe the variable being studied. observations. First, they develop a list of well-defined categories of behavior; 
next, they use well-trained observers; and finally, they use multiple observers to assess inter-rater reliability. As noted, the first step 
in the process is to prepare a list of behaviors called behavior categories.   
 

« Quantifying observations           p373  
The creation of numerical values is usually accomplished by one of three techniques:  
1. The frequency method involves counting the instances of each specific behavior that occur during a fixed-time observation 

period. For example, the child committed three aggressive acts during the 30-minute period.  
 

2. The duration method involves recording how much time an individual spends engaged in a specific behavior during a fixed-time 
observation period. For example, the child spent 18 minutes playing alone during the 30-minute period.  

 
3. The interval method involves dividing the observation period into a series of intervals and then recording whether a specific 

behavior occurs during each interval. For example, the 30-minute observation period is divided into 30 1-minute intervals. The 
child was observed in group play during 12 of the intervals. The first two techniques are often well suited for specific behaviors 
but can lead to distorted measurements in some situations. 
 
 
 
 
 
 
 

Strengths  Weaknesses  
Describes relationships between variables  Cannot assess causality  
nonintrusive-natural behaviors  Third-variable problem  
High external validity  Directionality problem  
 Low internal validity  



« Sampling observations            p374  
The sampling process then consists of one of the following three procedures: 
1. Time sampling involves observing for one interval, then pausing during the next interval to record all the observations. The 

sequence of observe-record-observe-record is continued through the series of intervals.  
 

2. Event sampling involves identifying one specific event or behavior to be observed and recorded during the first interval, then 
shifting attention to a different event or behavior during the second interval, and so on, for the full series of intervals.  
 

3. Individual sampling involves identifying one participant to be observed during the first interval, then shifting attention to a 
different individual for the second interval, and so on. 

 

« Content analysis and archival research          p374 
Content analysis involves using the techniques of behavioral observation to measure the occurrence of specific events in literature, 
movies, television programs, or similar media that present replicas of behaviors.  
Archival research involves looking at historical records (archives) to measure behaviors or events that occurred in the past. 
 

« Types of observation and examples          p375  
« Naturalistic observation            p375 

In naturalistic observation, or nonparticipant observation, a researcher observes behavior in a natural setting as unobtrusively as 
possible.  
Naturalistic observation is particularly useful in providing insight into real-world behavior. The results of studies using naturalistic 
observation also have high degrees of external validity because the behavior is examined in real-world settings as opposed to 
laboratories. 

 

« Participant observation            p376  
In participant observation, the researcher engages in the same activities as the people being observed in order to observe and record 
their behavior. 
Participant observation allows researchers to observe behaviors that are not usually open to scientific observation—for example, 
occult activities—and to get information that may not be accessible to outside observation.  
 

« Contrived observation            p377 
Contrived observation, or structured observation, is the observation of behavior in settings arranged specifically to facilitate the 
occurrence of specific behaviors. 
An advantage of contrived observation over both natural and participant observation is that researchers do not have to wait for 
behaviors to occur naturally. 
 

« Strengths and weaknesses of observational research designs       p378  

 

13.3 The survey research design            p379  

A survey research design is a research study that uses a survey to obtain a description of a particular group of individuals. 
 

« Types of questions            p381  
« Open-ended questions            p381 

An open-ended question simply introduces a topic and allows participants to respond in their own words. It allows an individual the 
greatest flexibility in choosing how to answer. The responses may be limited by a participant’s ability or willingness to express his or 
her thoughts.  
  

« Restricted questions            p382  
A restricted question presents the participant with a limited number of response alternatives, thereby restricting the response 
possibilities. Easy to analyze and summarize. Including a blank category where participants are free to fill in their own response.  
 

« Rating-scale questions            p383  
A rating-scale question requires a participant to respond by selecting a numerical value on a predetermined scale. 1-10.  
 



« Constructing a survey            p385  
Once the survey questions are determined the next step is to organize the questions into a coherent survey that participants can 
easily understand and complete.  
General guidelines for creating a well-organized surey:  

• Demographic questions – at the end  
• Sensitive questions or items that may cause embarrassment or discomfort – in  the middle  
• Questions dealing with the same general topic – grouped together  
• The format for each page should be relatively simple and uncluttered  
• Vocabulary and language style should be easy for participants to understand.  

 
« Selecting relevant and representative individuals         p386  

Researchers typically want to generalize their results from the study’s sample to the target population. Focusing a survey in this way 
can increase the chances of obtaining a reasonable number of responses.  
 

« Administering a survey            p387  
Once you have developed the survey questions, constructed the survey and identified the participants, the next step is to distribute 
the survey to the individuals you would like to investigate.  
 

« Internet surveys             p387  
Internet surveys provide an economical and efficient medium for reaching a large number of potential respondents.  
 

« Mail surveys             p388  
Mail the survey to a large sample of individuals. But there is a risk for nonresponse bias.  
 

« Telephone surveys            p390  
It can be incredibly time consuming. If you are considering a telephone survey here are a few important notes for improving your 
chances for success:  
1) Keep the question short and use a small number of response alternatives.  
2) Practice reading the survey out loud  
3) Beware of interviewer bias  
4) Begin identifying yourself and your survey  

 
« In-person surveys and interviews           p391  
« Strengths and weaknesses of survey research         p391  

 

13.4 The case study design            p393  

The case study design involves the in-depth study and detailed description of a single individual (or a very 
small group). A case study may involve an intervention or treatment administered by the researcher. 
When a case study does not include any treatment or intervention, it often is called a case history. 
 

« Applications of the case study design          p394  
« Rare phenomena and unusual clinical cases         p394  

The case study design is often used to provide researchers with information concerning rare or unusual phenomena such as multiple 
personality, a dissociative disorder in which two or more distinct personalities exist within the same individual.  
 
 



« Case studies as counterexamples           p395 
Another application of the case study design is to use the detailed description of a single individual to demonstrate an exception to 
the rule. Although a single case study is usually not sufficient to demonstrate that a treatment is universally effective, it is possible to 
use a single case study to show that the treatment does not always work.  
  

« Strengths and weaknesses of the case study design        p395  

 
 

« Chapter summary            p398  
 

Chapter 14: Single-subject research designs          p401  

14.1 Introduction             p403  

Single-subject designs, or single-case designs are research designs that use the results from a single participant or subject to establish 
the existence of cause-and-effect relationships. To qualify as experiments, these designs must include manipulation of an 
independent variable and control of extraneous variables to prevent alternative explanations for the research results.  
Although single-subject designs are similar to descriptive case studies and quasi-experimental time-series studies, the designs 
discussed in this chapter are capable of demonstrating cause-and-effect relationships and therefore are true experimental designs.  
 

« Evaluating the results from a single-subject study         p404  
Unlike other experimental methods, the results of a single-subject design do not provide researchers with a set of scores from a 
group of subjects that can be used to conduct traditional statistical tests for significance. Instead the presentation and interpretation 
of results from a single-subject experiment are based on visual inspection of a simple graph of the data.  
To qualify as a true experiment, the graph also must provide convincing evidence that the treatment had caused a change in 
behavior.  

14.2 Phases and phase changes            p407  

A phase is a series of observations of the same individual under the same conditions.  
Baseline observations are observations made when no treatment is being administered. A series of baseline observations is called a 
baseline phase and is identified by the letter A.  
Treatment observations are observations made when a treatment is being administered. A series of treatment observations is called 
a treatment phase and is identified by the letter B.  

« Level, trend and stability            p408  
A consistent level occurs when a series of measurements are all approximately the same magnitude. In a graph the series of data 
points cluster around a horizontal line.  
A consistent trend occurs when the differences from one measurement to the next are consistently in the same direction and are 
approximately of the same magnitude. In a graph the series of data points cluster around a sloping line.  
The stability of a set of observations refers to the degree to which the observations show a pattern of consistent level or consistent 
trend. Stable data may show minor variations from a perfectly consistent pattern, but the variations should be relatively small and 
the linear pattern relatively clear.  
 

« Dealing with unstable data           p409  
Where data appear to be unstable, however, researchers can employ several techniques to help uncover a consistent pattern.  
1) The researcher can simply wait. Keep making observations and hope that the data will stabilize and reveal a clear pattern.  
2) Simply average a set of two observations.  
3) Look for patterns within the inconsistency  

 
« Length of a phase            p411  

To establish a pattern within a phase and to determine the stability of the data within a phase, a phase must consist of a minimum of 
three observations. Although three data points are the absolute minimum for determining a phase, typically five or six observations 
are necessary to determine a clear pattern. In general there is no single number that defines the optimal length for a phase. The 
length of a phase is determined by the number of data points needed to establish a clear and stable pattern in the data.  



 
« Changing phases            p411  

A phase consists of a series of observations of the same individual under the same conditions. A phase change involves changing the 
conditions, usually by administering or stopping a treatment.  
The purpose of a phase change is to demonstrate that adding a treatment produces a noticeable change in behavior.  
 

« Deciding when to change phases           p411  
The primary factor determining when a new phase should be started is the emergence of a clear pattern within the preceding phase. 
Several other factors that can influence the decision concerning when and if a phase change is appropriate.  
1) Changing from a baseline phase to a treatment phase.  
2) The baseline data indicate a seriously high level of dangerous or threatening behavior.  
3) Based on the participant’s responses.  

 
« Visual inspection techniques           p412 

Because the interpretation of the experimental results depends entirely on the visual appearance of a graph, it is important that the 
change in pattern from baseline to treatment be easy to see when the results are presented in a graph.  
Four specific characteristics of single-subject data that help determine whether there is a meaningful change between phases.  
1) change in average level  
2) immediate change in level  
3) change in trend  
4) Latency of change  

 

14.3 The ABAB reversal design            p416  

An ABAB design, also known as a reversal design, is a single-subject experimental design consisting of four phases: a baseline phase, 
a treatment phase, a return to baseline phase and a second treatment phase. The goal of the design is to demonstrate that the 
treatment causes changes in the participant’s behavior.  
 

« Limitations of the ABAB design           p418  
The first issue related to the withdrawal of treatment focuses on the participant’s response. Withdrawing treatment may not result 
in a change in behavior. The participant may show some response to the withdrawal of treatment but not a complete or immediate  
return to the original baseline behavior. A second problem with an ABAB design concerns the ethical question of withdrawing a 
successful treatment. The ABAB design asks a clinician to withdraw a treatment that has been shown to be effective.  
 

« Variations on the ABAB design: creating more complex phase-change designs     p420  
A single-subject design can easily grow into a complex sequence of phases before a clear cause-and-effect relationship emerges. At 
any time during the study, the researcher’s decision concerning the next phase is determined by the pattern of responses observed 
during the preceding phases.  
 
 
 
 

14.4 Multiple-baseline designs            p423 

A multiple-baseline design begins with two simultaneous baseline phases. A treatment phase is initiated for one of the baselines 
while baseline observations continue for the other. At a later time, the treatment is initiated for the second baseline.  
When the initial baseline phases correspond to the same behavior for two separate participants, the design is called a multiple-
baseline across subjects.  
When the initial baseline phases correspond to two separate behaviors for the same participant the design is called a multiple-
baseline across behaviors.  
When the initial baseline phases correspond to the same behavior in two separate situations, the design is called a multiple-baseline 
across situations.  
 

« Rationale for the multiple-baseline design          p425  
The goal of a multiple-baseline design is to show that the treatment causes a change in behavior. The following criteria for a 
successful multiple-baseline experiment are essentially identical to the criteria described earlier to define the success of an ABAB 
design.  

• There is a clear and immediate change in the pattern of behavior when the researcher switches from a baseline to a 
treatment phase.  

• The design includes at least two demonstrations that behavior changes when the treatment is introduced.  
 

« Strengths and weaknesses of the multiple-baseline design        p427  



The primary strength of the multiple-baseline design is that it eliminates the need for a reversal or return-to-baseline, phase and 
therefore is well suited for evaluating treatment effects that are permanent or long-lasting. In addition the clarity of the results can 
be compromised by individual differences between participants or between behaviors. The lack of consistency across participants 
creates some doubt about the consistency of the treatment effect.  
 

14.5 Other single-subject designs            p429  

« Dismantling or component-analysis design         p429  
A dismantling design, also called a component-analysis design, consists of a series of phases in which each phase adds or subtracts 
one component of a complex treatment to determine how each component contributes to the overall treatment effectiveness.  
 

« The changing-criterion design           p431 
A changing-criterion design consists of a series of phases in which each phase is defined by a specific criterion that determines a 
target level of behavior. The criterion level is changed from one phase to the next. Evidence for a successful treatment effect is 
obtained when the participant’s level of behavior changes in accordance with the changing criterion levels.  
  

« The alternating-treatments design          p432  
In an alternating-treatments design, also called a discrete-trials design, two or more treatment conditions are randomly alternated 
from one observation to the next. The result is a series of observations that represent a corresponding series of alternating 
treatment conditions.  
 

14.6 General strengths and weaknesses of single-subject designs        p435  

« Advantages of single-subject designs          p435  
• They allow researchers to establish cause-and-effect relationships between treatments and behaviors using only a single 

participant.  
• Although a researcher may begin a single-subject experiment with a preconceived plan for the design, the ultimate 

development for the design depends on the participant’s responses.  flexibility  
• Single-subject designs allow a researcher to individualize treatment to meet the needs of a specific client.  
• They make experimental clinical research compatible with routine clinical practice.  

 
« Disadvantages of single-subject designs          p436  

• The relationship is demonstrated only for one participant.  
• The relationship between the treatment and outcome is commonly demonstrated in other nonexperimental research such 

as case studies or quasi-experimental studies.  
• The requirement for multiple, continuous observations.  
• The absence of statistical controls.  

 
« Chapter summary            p438  

 

 

 


