
Chapter 1



1-1 What is Science?

• Asking questions about the world is part of human 

nature

• Different cultures try to answer these questions 

through myths and legends

• Science – process where we try to arrange a series of 

observations or tests to learn what the causes of 

different events in nature is



What Science is and is not….

• Science is an organized way of gathering and 

analyzing evidence about the natural world

• Not just a collection of never-changing facts or 

unchanging beliefs about the world. 

• Some scientific “facts” will change soon—if they 

haven’t changed already 

• • scientific ideas are open to testing, discussion, and 

revision



The Goal of Science

• Provide natural explanations for events in the natural 

world. 

Use those explanations to… 

•   Understand patterns in nature 

•   Make useful predictions about natural events



Science, Change and Uncertainty

• Despite all of our scientific knowledge, much of 

nature remains a mystery. Almost every major 

scientific discovery raises more questions than it 

answers. This constant change shows that science 

continues to advance.



• Learning about science means understanding what we 

know and what we don’t know. Science rarely 

“proves” anything in absolute terms. 

• Scientists aim for the best understanding of the 

natural world that current methods can reveal. 

• Science has allowed us to build enough

understanding to make useful predictions about the 

natural world.



Science as a Way of Knowing

• Science deals only with the natural world 

• Natural world - things that have not been 

substantially altered by human intervention. 

• Scientists collect and organize information in an 

orderly way, looking for patterns and connections 

among events. 

• Scientists propose explanations that are based on 

evidence, not belief. Then they test those explanations 

with more evidence



Scientific Method 

What do I already know?



1.2 The Scientific Method

• “organized common sense”





Steps to the Scientific Method

1. Observing and asking questions 

2. Making inferences and forming hypotheses 

3. Conducting controlled experiments 

4. Collecting and analyzing data 

5. Drawing conclusion



• Scientific method – curiosity (why?) and prove it 

attitude 



Salmon video

• https://thewonderofscience.com/phenomenon/2018/5/

14/sz0fzx8ald4vhpd9hn1p72uyufv2tq

https://thewonderofscience.com/phenomenon/2018/5/14/sz0fzx8ald4vhpd9hn1p72uyufv2tq


1.  Observations

• Act of noticing and describing events or processes in 

a careful, orderly way. 

• Using your senses

• What did you see, smell, hear, feel, taste?

• Observation – involves one or more senses to gather 

data



2. Asking Questions and Stating the 

Problem

• Observing leads to asking questions and stating a 

problem. 

• What are you investigating? 

• Example: 

• Does light affect the growth of plants?



3. Making Inferences and Forming 

Hypotheses

Inference

• A logical interpretation 

based on what scientists 

already know

Hypothesis

• A scientific explanation for 

a set of observations that 

can be tested in ways that 

support or reject it.

• A possible explanation for 

what you expect to happen

• • Ex. Plants will grow 

toward a source of light



Hypothesis

• A possible explanation for a set of observations. 

• Not just an educated guess 

• Must be testable



4.  Conducting Controlled Experiments

• Only one variable is tested at a time.  

• Variable = factors that can change  

Ex. temperature, light, time, availability of    

nutrients 

• All other variables should be kept unchanged or 

controlled



Variable

• Factors that change



Independent Variable

• variable that is deliberately changed (manipulated 

variable)

• Ex. Amount of fertilizer



Dependent Variable

• the variable that is observed and changes in response 

to the independent variable (responding variable)

• Can be measured

• Ex. Growth rate of plants



Control and Experimental Groups

• An experiment is divided into control and 

experimental groups 

• The control & experimental group have the exact 

same setup except for the independent variable 

• Ex. The control group grows with light and the 

experimental group has no light



5.  Collecting and Analyzing Data

• Data – detailed records of experimental observations 

– Quantitative – numbers obtained from counting or 

measuring 

– Qualitative – descriptive and involve 

characteristics that cannot usually be counted 



Charts and Graphs

• Tools that help scientists organize their data 

• The larger sample size = more reliable data



Quantitative Data

• Numbers (Counts, measurements)



Qualitative Data

• Written descriptions  - observations



6.  Drawing conclusions

• Data is used as evidence to support, refute, or revise 

the hypothesis being tested 

• Should connect back to original hypothesis 

• Hypothesis can be reevaluated and revised 

• New predictions are made and new experiments 

designed 



• It is not always possible to test a hypothesis with an 

experiment (ex. animal behavior) 

• Ethics may prevent certain types of experiments, 

especially on human subjects 

• Experiments based on what humans were already 

exposed to



7. Communicating Results, Reviewing 

and Sharing Ideas

• Peer review allows ideas to be shared, and to test and 

evaluate each other’s work

• Ensures accuracy

• Sparks new questions and further studies



7.  Hypothesis and theories

• Theory – when a hypothesis is tested and confirmed 

often enough that it is unlikely to be disproved by 

future tests

• Powerful time tested concept that makes useful and 

dependable predictions about the natural world



• Theory Video -

https://thewonderofscience.com/videos/2017/12/10/se

p6-constructing-explanations-and-designing-solutions

• Developing solutions -

https://thewonderofscience.com/videos/2017/12/10/et

s1b-developing-possible-solutions

https://thewonderofscience.com/videos/2017/12/10/sep6-constructing-explanations-and-designing-solutions
https://thewonderofscience.com/videos/2017/12/10/ets1b-developing-possible-solutions


A Universal Language – The 

Metric System



• Science works best when everyone can understand it 

• Use the metric system



Metric System

• Decimal system based on certain standards and scaled 

on multiples of 10

• International System of Units

• SI System



Common Metric Units

• Volume = amount of space an object takes up

• Liquid – L

• Solid – m3



• Length – how long something is

• Mass – measure of the amount of matter in an object

• Weight – a measure of the pull of gravity on the mass

• Weight can change – mass never changes 

– Ex.  Different planets



• Kilo – 1000

• Centi – 1/100

• Milli – 1/1000



• Temperature –

– Water freezes at 0
o
C

– Boils at 100
o
C

– Body Temperature – 37
o
C

– Room Temperature – 21
o
C



•

http://www.thekitchn.com/thekitchn/good-questions/how-do-i-convert-my-recipes-to-the-metric-system-good-questions-091403


Dimensional Analysis



1.3 Science:  “Facts” and 

“Truths”



• Scientific knowledge is a constantly changing body 

of observations

• “scientific facts” of the past – some are no longer true

• Fact = best explanation of the world around us that 

has been developed so far



• If a fact is found to be false → our knowledge has 

increased we have not failed



How to study science

• Arrange facts in groups – according to subjects

• Science is a process – try to see the thinking behind 

the experiments



Science and Human Values

• Goal of science is to be objective

• Does not happen – scientists are people too!

• Can be misinterpreted or misapplied to prove a 

particular point



• Understanding decreases dangers posed by 

misinterpretation or misleading information

• Ex.  Nuclear Power, acid rain, chemical in food and 

water



The Spaceship called Earth

• Earth is beautiful when seen from space

• Our species has rapidly developed the ability to 

change the earth much for the better and much for the 

worse

• The earth is not a planet without end.  It is more like a 

spaceship with a living cargo, carrying limited 

amounts of supplies





The End


