CHAPTER 1 
INTRODUCTION, ACQUIRING KNOWLEDGE, 
AND THE SCIENTIFIC METHOD
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1.1
METHODS OF KNOWING AND ACQUIRING KNOWLEDGE

The Method of Tenacity 

The Method of Intuition

The Method of Authority 


The Rational Method

The Empirical Method 


Summary
1.2
THE SCIENTIFIC METHOD


The Steps of the Scientific Method

Step 1: Observe behavior or other phenomena


Step 2: Form a tentative answer or explanation (a hypothesis)

Step 3: Use your hypothesis to generate a testable prediction


Step 4: Evaluate the prediction by making systematic, planned observations


Step 5: Use the observations to support, refute, or refine the original hypothesis


Other Elements of the Scientific Method

Science is empirical


Science is public


Science is objective


Science versus Pseudoscience
1.3
THE RESEARCH PROCESS

Quantitative and Qualitative Research

The Steps in the Research Process
Step 1: Find a research idea: Select a topic and search the literature to find an 

      unanswered question

Step 2: Form a hypothesis

Step 3: Determine how you will define and measure your variables

Step 4: Identify the participants or subjects for the study, decide how they will be 

  

      selected, and plan for their ethical treatment

Step 5: Select a research strategy

Step 6: Select a research design

Step 7: Conduct the study

Step 8: Evaluate the data

Step 9: Report the results

Step 10: Refine or reformulate your research question
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1.  Compare and contrast the nonscientific methods for knowing or acquiring knowledge (tenacity, intuition, authority, the rational method, and the empirical method). Identify an     example and explain the limitations of each method.
In the method of tenacity, information is accepted as true because it has always been believed or because superstition supports it. One problem with the method of tenacity is that the information acquired might not be accurate. Another pitfall of the method of tenacity is that there is no method for correcting erroneous ideas. Even in the face of evidence to the contrary, a belief that is widely accepted solely on the basis of tenacity is very difficult to change.
In the method of intuition, information is accepted on the basis of a hunch or “gut feeling.” The problem with the method of intuition is that it has no mechanism for separating accurate from inaccurate knowledge.
In the method of authority, a person finds answers by seeking out an authority on the subject. This can mean consulting an expert directly or going to a library or a website to read the works of an expert. However, the method of authority has some pitfalls. It does not always provide accurate information. Another limitation of the method of authority is that the answers obtained from an expert could represent subjective, personal opinion rather than true expert knowledge. An additional limitation of this method is that we assume, by virtue of the person’s status as an authority, that expertise can be generalized to include the question we are asking. Another pitfall of the method of authority is that people often accept an expert’s statement without question.
The rational method, also known as rationalism, 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. Unless both of the premise statements are true, the conclusion is not necessarily true, even in a valid logical argument. In general, a logical conclusion is only valid for the specific situation described by the premise statements. If the premise statements are incomplete or do not totally represent the real-world situation, then the conclusion might not be accurate.
The empirical method, also known as empiricism, attempts to answer questions by direct observation or personal experience. This method is a product of the empirical viewpoint in philosophy, which holds that all knowledge is acquired through the senses. Although direct experience seems to be a simple way to obtain answers, your perceptions can be drastically altered by prior knowledge, expectations, feelings, or beliefs. As a result, two observers can witness exactly the same event and yet “see” two completely different things. It is also possible to make accurate observations but then misinterpret what you see.
2.  Identify and describe the steps of the scientific method. 

Step 1: Observe behavior or other phenomena. The scientific method often begins with casual or informal observations.
Step 2: Form a tentative answer or explanation (a hypothesis). This step in the process usually begins by identifying other factors, or variables, that are associated with your observation. At this point, you have a hypothesis, or a possible explanation, for your observation.
Step 3: Use your hypothesis to generate a testable prediction. Usually, this step involves taking the hypothesis and applying it to a specific, observable, real-world situation. The predictions generated from a hypothesis must be testable—that is, it must be possible to demonstrate that the prediction is either correct or incorrect by direct observation.
Step 4: Evaluate the prediction by making systematic, planned observations. After a specific, testable prediction has been made (the rational method), the next step is to evaluate the prediction using direct observation (the empirical method). This is the actual research or data collection phase of the scientific method.
Step 5: Use the observations to support, refute, or refine the original hypothesis. The final step of the scientific method is to compare the actual observations with the predictions that were made from the hypothesis.
3.  Define induction and deduction and explain the role of each in the scientific method. 

Inductive reasoning uses a few limited observations to generate a general hypothesis. Deductive reasoning uses a general hypothesis or premise to generate a prediction about specific observations.
4.  Distinguish between a hypothesis and a prediction. 

A prediction is a statement about what you think will happen, whereas a hypothesis is a testable prediction about what you think will happen. Predictions are not always testable. 

5.  Explain what it means to say that the scientific method is empirical, public, and objective. 
When we say that science is empirical, we mean that answers are obtained by making observations. Although preliminary answers or hypotheses may be obtained by other means, science requires empirical verification. The scientific method is public. By this we mean that the scientific method makes observations available for evaluation by others, especially other scientists. The scientific method is objective. That is, the observations are structured so that the researcher’s biases and beliefs do not influence the outcome of the study.


6.  Distinguish between science and pseudoscience. 

The primary distinction between science and pseudoscience is based on the notion of testable and refutable hypotheses. Specifically, a theory is scientific only if it can specify how it could be refuted. That is, the theory must be able to describe exactly what observable findings would demonstrate that it is wrong. If a research study produces results that do not support a theory, the theory is either abandoned or, more commonly, modified to accommodate the new results. In either case, however, the negative results are acknowledged and accepted. In pseudoscience, on the other hand, the typical response to negative results is to discount them entirely or to explain them away without altering the original theory. For example, if research demonstrates that a particular therapy is not effective, the proponents of the therapy often claim that the failure was caused by a lack of conviction or skill on the part of the therapist—the therapy is fine, it was simply the application that was flawed.
7. Distinguish between qualitative and quantitative research and recognize examples of each. 

The primary distinction between quantitative and qualitative research is the type of data they produce. Quantitative research typically produces numerical scores. The result of qualitative research, however, is typically a narrative report (i.e., a written discussion of the observations). Qualitative research involves careful observation of participants (often including interaction with participants), usually accompanied by extensive note-taking. The observations and notes are then summarized in a narrative report that attempts to describe and interpret the phenomenon being studied.
8. Identify and describe the steps in the research process. 

The first step in the research process is to find a research idea. Second, if your unanswered question simply asks for a description of a variable or variables, you can skip this step and go directly to Step 3 of the research process. However, if your question concerns the relationship between variables, the next task is to form a hypothesis, or a tentative answer to the question. Later in the research process, the hypothesis will be evaluated in an empirical research study. First, however, you must determine how you will define and measure your variables. To evaluate a hypothesis scientifically, we first use the hypothesis to produce a specific prediction that can be observed and evaluated in a research study. One part of designing the research study is to decide exactly what kind of individuals will participate, determine how many individuals you will need for your research, and plan where and how to recruit them. The next step is choosing a research strategy, which involves deciding on the general approach you will take to evaluate your research hypothesis. Then, selecting a research design involves making decisions about the specific methods and procedures you will use to conduct the research study. Finally, you are ready to collect the data. But now you must decide whether the study will be conducted in a laboratory or in the field (in the real world). Once the data have been collected, you must use various statistical methods to examine and evaluate the data. After data have been collected and analyzed, observations and results must be public. This is accomplished, in part, by a written report describing what was done, what was found, and how the findings were interpreted. Most research studies generate more questions than they answer. If your results support your original hypothesis, it does not mean that you have found a final answer. Instead, the new information from your study simply means that it is now possible to extend your original question into new domains or make the research question more precise.
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1.
A common source of confusion for students is differentiating between the empirical method and the scientific method. One technique for dealing with this issue is to present the empirical method as a continuum ranging from a single, casual observation to a series of systematic, planned observations that replicate the scientific method. For example, the empirical method can be used to see whether buttered bread really does fall buttered-side down. At one extreme, you drop a piece of buttered bread one time to see what happens. At the other extreme, you drop the bread repeatedly from different heights and different angles, carefully recording the outcome from each observation. 
2.
Although the mnemonic is illustrated in Figure 1.3, it helps to remind students that INductive reasoning involves INcreasing from a few examples to many, and DEductive reasoning involves DEcreasing from many to few. 
3.
In addition to the activities presented at the end of the chapter, the following can be used as an in-class activity for this chapter:
If the students in your course are required to develop their own research proposals, their best bet is to find a research suggestion in the discussion section of a research report (either a specific suggestion for future research or a limitation of the current study that they can try to fix). If that does not work, it can be useful to note that the task of developing a research idea consists of two separate components. First, students need to identify a general topic area, usually a broad topic in which they have some intrinsic interest. Second, they need to identify the variables that are relevant within the topic area and begin to look for relationships that exist (or theoretically should exist) between variables. Ultimately, the hypothesis will be a statement about the relationship. For example, 

(a)
A simple statement that a relationship exists.

(b)
An attempt to explain the relationship (cause-and-effect).

(c)
Proposing limitations for the relationship (under what circumstances does it weaken or simply fall apart?).

(d)
Proposing that the relationship depends on the definition of the variables. For example, research indicates that romantic relationships develop between people with similar characteristics. But how do you define “similar characteristics:” similar attractiveness, similar economic background, similar attitudes, similar intelligence, similar interests, similar skills, similar height and weight?

4.
In addition to the activities presented at the end of the chapter, the following can be used as an in-class activity for this chapter:
Have small groups students try the rational method to decide which bounces higher when dropped from a height of 2 feet—a ping pong ball, a golf ball, a baseball, or a soccer ball. (Which is most responsive to being hit? Which goes farther when hit?) Next, decide which would bounce higher from a height of 10 feet? Have each group identify their answers, then follow with an empirical test.

((((((((((((((((((((((((((
NOTES ON END-OF-CHAPTER EXERCISES
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1. (LO 1) In addition to the key words that were defined in the text, you should be able to define the following terms, which also appear in the glossary: 

Replication: or repetition of observation, allows verification of the findings.
Pseudoscience: is a system of ideas often presented as science but actually lacking some of the key components that are essential to scientific research.
2. (LO 1) Describe how the cliché “You can lead a horse to water, but you can’t make it drink” can be used to explain a person’s behavior. 
This question examines how the tenacity of our beliefs can cause us to make erroneous assumptions about the world. Clichés are forms of tenacious beliefs. For example, someone might use a specific cliché after offering someone some advice that that person does not ultimately take. 

3. (LO 1) Describe why you might be cautious about using the Internet to find answers to medical questions. 
The Internet is an “authority” in many people’s eyes, and too often, people trust the information they find there, assuming that it must be true if it is “published” in the written word. However, the Internet is rife with misinformation, which could lead to negative outcomes if someone makes healthcare decisions based on erroneous information. 

4. (LO 1) Suppose that you are debating whether to hitchhike across country or take the bus. Explain how the rational method could help you make a decision.
People often use the rational method to think through a problem before they try out different solutions. A person who wants to get across the country and is debating whether to hitchhike or take a bus could weigh his or her options logically as follows:

(a) You could hitchhike to save money, but hitchhiking can be dangerous and you never 

     know how long it will take you to find a ride.

(b) You could take a bus to have safe and reliable transportation, but buying a bus ticket 

     can be expensive.

By considering these options logically, the person could then decide which factor is more important to him/her: saving money, or having safe and reliable transportation.

5. (LO 1) According to the gambler’s fallacy, if a coin toss results in heads three times in a row, then the probability of tails increases for the fourth toss. Describe how you would use the empirical to evaluate this claim.
You could toss a coin repeatedly and record your results to determine the probability of getting heads or tails on any particular coin toss. By experiencing many coin flips, your results will show that a person has a 50-50 chance of getting heads with any coin toss, regardless of what the results of previous coin tosses have been. 

6. (LO 1) In this chapter, we identified the method of authority, the rational method, and the empirical method as techniques for acquiring information. For each of the following, choose one of these three methods and describe how you could use it to answer the question. Can you describe an alternative method for finding the answer?

(a) What is the phone number for the psychology department office at your school?

An easy way to find this answer would be to look the phone number up online or ask someone who works in the department (method of authority). A very inefficient way would be to call local phone numbers until you happen upon the correct number (empirical method). 

(b) What is the current exchange rate for converting Canadian dollars to U.S. dollars?

An easy way to find this answer would be to look up the conversion rate online (method of authority), but you could also go to a bank and actually convert your currency to determine the rate (empirical method). 
(c) How tall is your course instructor?

Perhaps the most socially appropriate method would be to compare your instructor's height to your own height to calculate an estimated height (rational method), although you could also just ask him or her how tall s/he is (method of authority). 

(d) My local pizza shop guarantees “delivery in 30 minutes or your pizza is free.” If my pizza arrives 25 minutes after I order it, will it be free?

You could logically consider the possibility and determine that since 25 minutes is less than 30 minutes that you will still have to pay for a pizza that arrives 25 minutes after you order it (rational method). You could also call the pizza shop to ask (model of authority) or order pizza multiple time and keep track of the time it takes to arrive each time (empirical method). 

(e) What is the distance from the floor to the ceiling in your bedroom?
You could simply measure the distance between the floor and the ceiling (empirical method), you could estimate the distance based on your own height (rational method), or you could consult the building plans (method of authority). 
7. (LO 2) What are the five steps of the scientific method? 

Step 1: Observe Behavior or Other Phenomena


Step 2: Form a Tentative Answer or Explanation (a Hypothesis)


Step 3: Use Your Hypothesis to Generate a Testable Prediction


Step 4: Evaluate the Prediction by Making Systematic, Planned Observations


Step 5: Use the Observations to Support, Refute, or Refine the Original Hypothesis
8. (LO 2) Describe the difference between inductive and deductive reasoning and give an example of each. 
Inductive reasoning uses a few limited observations to generate a general hypothesis. For example, if you meet five pug dogs and they are all friendly, you might induce that all pugs are friendly. Deductive reasoning uses a general hypothesis or premise to generate a prediction about specific observations. For example, if you have a belief that pugs are friendly, you will deduce that your neighbor's new pug is friendly.
9. (LO 4) State a hypothesis that identifies a specific variable that causes some people to choose red as their favorite color. Create a prediction from your hypothesis.
HA: There is a relationship between the personality trait of being an extrovert and choosing red as one's favorite color. 

Prediction: People who rate themselves as being very outgoing will be more likely to choose red as their favorite color than people who identify as introverts. 

10. (LO 5) Describe what it means to say that science is empirical, public, and objective, and explain why each of these principles is important. 
When we say that science is empirical, we mean that answers are obtained by making observations. Although preliminary answers or hypotheses may be obtained by other means, science requires empirical verification. This aspect of the scientific method is important because it helps us accurately answer the questions we ask. 

The scientific method is public. By this we mean that the scientific method makes observations available for evaluation by others, especially other scientists. This is important because when other scientists can replicate a study, they can verify the findings to ensure accuracy. 

The scientific method is objective. That is, the observations are structured so that the researcher’s biases and beliefs do not influence the outcome of the study. This aspect of the scientific method is important to ensure accuracy of findings.
11. (LO 6) An expert appears on a shopping network to explain how the different candle fragrances they are selling influence people’s moods and behaviors. Explain how you could determine whether the expert’s theories are science or pseudoscience.
Are the expert’s statements testable and refutable? Is he relying on anecdotal evidence to make his case? Is he being objective or subjective? Is he willing to test and refine his theory? Is his work based on previous research findings?

12. (LO 7) A sociologist would like to describe the characteristics of people who live and work in small towns (population less than 2,000).

(a) Explain how this question might be answered using qualitative research. 
A researcher could approach this qualitatively by either observing the inhabitants of small towns, or by interviewing them, and then compiling a report about his or her observations.

(b) Explain how the question might be answered using quantitative research. 
A researcher could approach this quantitatively by asking people who live in small towns to fill out a questionnaire about themselves, and then compiling that data into a report that shows the most commonly reported characteristics among the participants.
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A description of the components of a literature review:
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