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Chapter 1 – The Nature of Science and Scientific Inquiry 

C Online resources:  www.science.nelson.com/bcscienceprobe9/centre.html

C Remember to ask your teacher whether your classroom has the lab equipment necessary to perform the
TRY THIS activities and Investigation activities found in this chapter, and whether or not you have to do
them.

1. What are the key ideas in this chapter?

C The scientific method is an organized way of learning about the natural world.

C The nature of a scientific question determines the method that a scientist uses to

investigate it.

C Science and technology are very different, but related, fields and often advance

together.

Section 1.1–The Nature of Science

1. What exactly is Science?

C Science is a way of learning about the natural world by observing things, asking

questions, proposing answers, and testing those answers.

2. What is the main goal of Science? What is the main product?

C The main goal of Science is to understand the natural world.

C The main product is knowledge in the form of facts, laws, and theories.

3. What are the four basic assumptions Scientists make about Science and the natural world?

C We live in a natural world, not a mental construction.

C The natural world is mostly structured and understandable. There is, however, some

randomness in the natural world. Therefore, the natural world is not always entirely

predictable.

C Human intelligence enables us to understand the natural world, and scientific

research is one of the best ways to advance this understanding.

C Our knowledge is constructed, tentative, and incomplete. It will likely change or be

modified, and grow through continued research.
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4. The characteristics of science are explained starting on p.5 under the four blue headings. Write out each
heading, and condense the explanation that follows into a few key points.

C Science starts from observations that lead to questions.

C Scientific investigations always start from observations that lead to questions. 

C The observations, using the five senses as well as special tools and equipment, are

used to describe the natural world.

C Scientists use inference (logic and reasoning) to figure out the characteristics of

things they cannot directly observe.

C Scientific knowledge comes from observation.

C Empirical knowledge is that gained by careful observation and experimentation.

C Traditional or Indigenous Knowledge comes from aboriginal peoples, and is

sometimes also known as Traditional Ecological Knowledge and Wisdom (TEKW).

C Scientific knowledge is tentative but reliable.

C Scientific laws are formulated when a pattern is discovered after careful

observations. It is a statement about what happened, not about why it happened.

C A scientific theory is an attempt by scientists to explain observations. The first

step is to form a hypothesis, or tentative answer, and then to test the

hypothesis to see if it is supported or refuted. If testing supports the

hypothesis, it must also be widely accepted by other scientists as the best

possible explanation.

C Science is progressive

C Scientific theories are not facts–they are never final. They are always subject to

examination and change with new evidence.

C A theory that is not 100% right is not automatically 100% wrong.

5. What are the five misunderstandings about Science?

C All scientists follow the “scientific method.” There is no single method that scientists

use, although there are certainly similarities amongst the approaches.

C Science always involves experimentation. Many fields of scientific investigation rely

entirely on observation.

C Scientific investigations provide proof. Empirical evidence can support or validate a

law, but cannot ever prove it.

C Science is not very successful. It is not perfect, but in a short time has had

outstanding achievements.It is still one of the best ways we have to explore and

explain the natural world.

C Science can provide the answer to all questions. Science deals with the natural

world. It cannot provide the answer to moral, ethical, or social questions.
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6. What are two examples of non-science?

C Creationism: A belief system that uses scientific language to create the impression

that it is valid, credible science.

C History: A description or interpretation of past social events.

7. What is pseudoscience?

C Pseudoscience or false science presents claims that appear scientific, even though

they have never been tested by scientific methods or supported by sound scientific

evidence.

8. How does faulty science often occur?

C Bias (allowing emotions or personal values to affect the scientific method or analysis

of data) can result in faulty science. It can also occur when the established

standards and practices required of science are not followed.

9. What are scientific hoaxes or frauds?

C They are deliberate attempts to mislead people who lack scientific knowledge with

false claims or information that is misrepresented.

10. What is the definition of an urban legend?

C Interesting stories or claims that have circulated for so long they are generally

accepted as true.

11. Science and technology are highly   interrelated  . Science is the study of the   natural world   while

technology refers to the tools,   instruments  , devices, and   processes   developed through the

application of scientific   concepts  . An   invention   is a new device or processs.

12. Scientists use   technologies   in their research, but often scientific   discoveries   follow on the heels of

  technological inventions  . The   relationship   between science and technology is mutually           

beneficial  .

13. What are ethics?

C Ethics is the study of what is right and wrong and how this affects the way we

behave as individuals or in a group.
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14. List the general rules or guiding principles that all scientists should follow when conducting scientific research.

C The principle of scientific honesty.

C The principle of carefulness.

C The principle of intellectual freedom.

C The principle of openness.

C The principle of credit.

C The principle of public responsibility.

Section 1.2–The Nature of Scientific Inquiry

1. What is scientific inquiry?

C The different processes and methods that scientists use to investigate the natural

world.

2. In a scientific inquiry, a   variable   is any condition that could change. Sometimes the variable can be         

changed   or   controlled   and sometimes it can’t. A   controlled experiment   determines the

relationship between two   variables  , while a   correlational study   tests if there is a relationship

between two variables. An   observational study   is used when the variables cannot or are not wanted to

be   controlled  .

3. Describe the basics of a controlled experiment.

C One variable is systematically changed to determine what, if any, effect it has on a

second variable.

C The investigator attempts to control all other variables, i.e. hold them constant, so

they may be reasonably confident that any outcomes were caused by the variable

that changed.

C The variable that is systematically changed is called the independent variable, while

the one that changes as a result of those changes is the dependent variable.

C The variables that are held constant are called controlled variables.

C It is also important to include a control; a standard or reference to which the

results of the experiment can be compared to make sure the changes in dependent

variable were caused by changes in the dependent variable.
 

4. What does a correlational study try to do?

C It tries to determine whether one variable is affecting another without purposefully

changing or controlling any of them. They are allowed to change naturally. 
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5. Correlation   coefficients   indicate the degree of   similarity   between two sets of data. They range

from +1 to   -1  . A   positive   correlation indicates a   direct   relationship, which means an increase

in one variable corresponds to an   increase   another. A   negative   correlation  means an   increase 

in one variable corresponds to a   decrease   in another. A correlation of   zero   means that the data is    

randomly   distributed on the graph.

6. Knowing that two   variables   are   correlated   means you can predict one variable based on your

knowledge of the other. The closer the   correlation   to +1 or -1, the more   probable   it is that your

prediction is   correct  .

7. Correlational studies require   very large   sample numbers and many   replications   to increase the

validity of the   results  . But even if those conditions are met, it is hard to establish   cause   and effect.

8. Observational studies involve observing a   subject   or phenomenon in a   structured   manner, that is,

in a way that doesn’t   interfere   or   influence   the subject of phenomenon.

9. Name three sciences that rely heavily on observational studies.

C Astronomy, paleontology, and ecology.

10. Often times the   plausible   explanation or   hypothesis   in an observational study isn’t posed at the

beginning, but only after considerable   evidence   has been gathered. Observational studies are done when

an   investigator   cannot control the   variables  .

11. Starting on p.22, read and follow the ten steps scientists use to conduct a controlled experiment. They are
summarized in Figure 10 on p.23. You will need to know the ten steps for the test!
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