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Science 101

Grades K—-12
Program time: 40 — 50 minutes

Program Description: Science 101 is a program about the “Method of Science”. Through critical thinking the

students help conduct experiments by utilizing the entire scientific method.

Learning Goals: By the end of the program students should have a better understanding of the following:
e Forces can change the way an object moves
e The Law of Gravity
e The Laws of Motion
e Understand that energy exists in many forms and is never created nor destroyed only transferred or
transformed
e A basic knowledge of atomic theory

Pre-Visit Activities
1. Discuss the Scientific Method with your students.

2. Discuss with your students experiments that they have done in the past.
3. Perform a simple experiment with your students to pique your students’ interest.

Post-Visit Activities
1. Repeat some of the experiments demonstrated in MOSH’s Science Laboratory in your classroom.

2. Review the Scientific Method. Conduct “mini” science experiments in the classroom.
3. Do the activities included in this guide.

Vocabulary & Concepts:

Force: The capacity to do work or cause physical change

Atomic Theory: The theory that everything is made up of particles that are too small to see called atoms
Theory: Something used to describe empirical things (i.e. what we see, hear, touch, smell or taste)
Energy: Describes the amount of work that can be done by a force

Hypothesis: An educated guess

Conclusion: The wrap up and explanation of an experiment

Data: Factual information organized for analysis

Experiment: A test under controlled conditions in order to test a hypothesis and/or discover the truth about
the natural world

Research: To study something, investigate or question

Law of Gravity: The law that states that two physical bodies attract each other

Transformation of Energy: The conversion of one energy type into another



MCSH

MUsEUM OF SCIENCE & HISTORY

Transference of Energy: When energy moves from one object to another object without changing the

particular energy state

Colorant: Chemicals scientists use to color things

Model: The representation of a structure; it can be two dimensional, three dimensional, in your mind or on the

computer

Sunshine State Standard Benchmarks

SC.K.N.1.2 Make observations of the natural world and know that they are descriptors collected using the five
senses.

SC.K.N.15 Recognize that learning can come from careful observation.

SC.K.E5.1 Explore the Law of Gravity by investigating how objects are pulled toward the ground unless something
holds them up.

SC.K.p.10.1 Observe that things that make sound vibrate.

SC.K.P.12.1 Investigate that things move in different ways, such as fast, slow, etc.

SC.K.P.13.1  |Observe that a push or a pull can change the way an object is moving.

SC.1.N.1.1 Raise questions about the natural world, investigate them in teams through free exploration, and
generate appropriate explanations based on those explorations.

SC.1.N.1.4 Ask "how do you know?" in appropriate situations.

SC.1.p.12.1 Demonstrate and describe the various ways that objects can move, such as in a straight line, zigzag,
back-and-forth, round-and-round, fast, and slow.

SC.1.p.13.1 Demonstrate that the way to change the motion of an object is by applying a push or a pull.

SC.2.N.1.1 Raise questions about the natural world, investigate them in teams through free exploration and
systematic observations, and generate appropriate explanations based on those explorations.

SC.2.N.1.2 Compare the observations made by different groups using the same tools.

SC.2.N.1.3 IAsk "how do you know?" in appropriate situations and attempt reasonable answers when asked the
same question by others.

SC.2N.14 Explain how particular scientific investigations should yield similar conclusions when repeated.

SC.2.N.15 Distinguish between empirical observation (what you see, hear, feel, smell, or taste) and ideas or
inferences (what you think).

SC.2.N.1.6 Explain how scientists alone or in groups are always investigating new ways to solve problems.

SC.2.p.13.1 Investigate the effect of applying various pushes and pulls on different objects.

SC.2.P.13.2 Demonstrate that magnets can be used to make some things move without touching them.

SC.2.P.13.3 Recognize that objects are pulled toward the ground unless something holds them up.

SC.3.N.11 Raise questions about the natural world, investigate them individually and in teams through free

exploration and systematic investigations, and generate appropriate explanations based on those
explorations.

SC.3.N.15 Recognize that scientists question, discuss, and check each others' evidence and explanations.

SC.3.N.1.6 Infer based on observation.

SC.3.N.3.2 Recognize that scientists use models to help understand and explain how things work.

SC.3.N.3.3 Recognize that all models are approximations of natural phenomena; as such, they do not perfectly
laccount for all observations.

SC.3.P.10.1 Identify some basic forms of energy such as light, heat, sound, electrical, and mechanical.

SC.3.P.10.2 Recognize that energy has the ability to cause motion or create change.

SC.3.P.10.3 Demonstrate that light travels in a straight line until it strikes an object or travels from one medium to
another.

SC.3.P.10.4 Demonstrate that light can be reflected, refracted, and absorbed.

SC.3.P.11.1 Investigate, observe, and explain that things that give off light often also give off heat.

SC.3.E54 Explore the Law of Gravity by demonstrating that gravity is a force that can be overcome.

SC.4.N.1.3 Explain that science does not always follow a rigidly defined method ("the scientific method") but that
science does involve the use of observations and empirical evidence.

SC.4.N.1.4 IAttempt reasonable answers to scientific questions and cite evidence in support.
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SC.4.N.15 Compare the methods and results of investigations done by other classmates.

SC.4.N.1.7 Recognize and explain that scientists base their explanations on evidence.

SC.4.N.1.8 Recognize that science involves creativity in designing experiments.

SC.4.N.2.1 Explain that science focuses solely on the natural world.

SC.4.N.3.1 Explain that models can be three dimensional, two dimensional, an explanation in your mind, or a

computer model.

SC.4.pP.12.1 Recognize that an object in motion always changes its position and may change its direction.

SC.4.P.12.2 Investigate and describe that the speed of an object is determined by the distance it travels in a unit of

time and that objects can move at different speeds.

SC.5.N.1.2 Explain the difference between an experiment and other types of scientific investigation.

SC.5.N.1.3 Recognize and explain the need for repeated experimental trials.

SC.5.N.14 Identify a control group and explain its importance in an experiment.

SC.5.N.15 Recognize and explain that authentic scientific investigation frequently does not parallel the steps of "the

scientific method."

SC.5.N.1.6 Recognize and explain the difference between personal opinion/interpretation and verified observation.

SC.5.N.2.1 Recognize and explain that science is grounded in empirical observations that are testable; explanation

must always be linked with evidence.

SC.5.N.2.2 Recognize and explain that when scientific investigations are carried out, the evidence produced by

those investigations should be replicable by others.

SC.5.p.8.4 Explore the scientific theory of atoms (also called atomic theory) by recognizing that all matter is

composed of parts that are too small to be seen without magnification.

SC.5.P.13.1 | dentify familiar forces that cause objects to move, such as pushes or pulls, including gravity acting on

falling objects.

SC.5.P.13.2 Investigate and describe that the greater the force applied to it, the greater the change in motion of a

given object.

SC.5.P.13.3 Investigate and describe that the more mass an object has, the less effect a given force will have on the

object's motion.

Recommended Reading List

202 Oozing, Bubbling, Dripping, and Bouncing Experiments by Janice VanCleave, 1996
204 Sticky, Gloppy, Wacky, and Wonderful Experiments by Janice Van Cleave, 2002
A Beginner’'s Gui debyStephetCarey,1®8 i ent i f i c

Scientific Method in Practice by Hugh Gauch, Jr., 2003

Met hod
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Pre- and Post Visit Activities & Discussions

Construct a
hypothesis

The Scientific Method
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l ' Polymer Experiment

This is an excellent way to explore the scientific method while students play with polymers (slime and putty). You can
prep beforehand by making the polymers yourself or add to the experiment by letting the students engage in the polymer

making.

Materials for polymer one

Elmer’s Glue
Borax

Paper cups
Craft stick
Food coloring

Mi x 20ML of El mer’ s Glue to 10ML of
coloring.

Materials for polymer two

Cornstarch
Water
Craft stick
Paper cups

Add water to cornstarch and explore. Experiment until you get the right formula.

Materials for polymer three

% cup of water

% cup of Elmer’s Glue

% cup of liquid starch (used for clothes)
Food coloring (optional)

You can store your slimes in zip-lock sandwich baggies.

Bor ax
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Description

(How does it feel, look, smell,
etc.)

Slow Poke Test

(Roll slime into a ball and
slowly poke your finger into
it. Record what happens.)

Slime Rating
1 = not slimy

5 = very slimy

Quick Poke T est

(Roll slime into a ball and
quickly poke your finger
into it. Record what
happens.)

Slow Pull Test

Roll slime into a ball and
slowly pull on the ends with
your fingers. What happens?

Quick Pull Test

Roll slime into a ball and
quickly pull on the ends with
your fingers. What happens?

Hang Test

Grab aruler. Roll
your slime into a ball
and hold it at a height
of 30cm above the
table. Time how long
it takes forthe slime
to reach the table.

Bounce Test

Roll your slime into a
ball and drop i tfroma
height of 30 cm above
the table. Record your
findings.
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Description

(How does it feel, look, smell,
etc.)

Slow Poke Test

(Roll slime into a ball and
slowly poke your finger into
it. Record what happens.)

Slime Rating
1 = not slimy

5 = very slimy

Quick Poke Test

(Roll slime into a ball and
quickly poke your finger
into it. Record what
happens.)

Slow Pull Test

Roll slime into a ball and
slowly pull on the ends with
your fingers. What happens?

Quick P ull Test

Roll slime into a ball and
quickly pull on the ends with
your fingers. What happens?

Hang Test

Grab aruler. Roll
your slime into a ball
and hold it at a height
of 30cm above the
table. Time how long
it takes forthe slime
to reach the table.

Bounce Test

Roll your slime into a
ball and drop it from a
height of 30 cm above
the table. Record your
findings.
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Description

(How does it feel, look, smell,
etc.)

Slow Poke Test

(Roll slime into a ball and
slowly poke y our finger into
it. Record what happens.)

Slime Rating
1 = not slimy

5 = very slimy

Quick Poke Test

(Roll slime into a ball and
quickly poke your finger
into it. Record what
happens.)

Slow Pull Test

Roll slime into a ball and
slowly pull on th e ends with
your fingers. What happens?

Quick Pull Test

Roll slime into a ball and
quickly pull on the ends with
your fingers. What happens?

Hang Test

Grab aruler. Roll
your slime into a ball
and hold it at a height
of 30cm above the
table. Time how!| ong
it takes for the slime
to reach the table.

Bounce Test

Roll your slime into a
ball and drop it from a
height of 30 cm above
the table. Record your
findings.
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Bubble Gum Experiment . scense vetnoa

Problem : :

A very determined trillionaire wants to beat the world record for biggest bubble but she
needs your help. She has hired a group of scientists to test and record data on the best
bubble gum to achieve this goal. The record stands at 23” in diameter. Your job is to

(through experimental trials and observation) find out which of the four selections of
bubblegum is best for the executive to use to make her place in history.

Research:

What do you already know about gum? What ingredients in gum make it more rubbery and stretchy? What are the
properties of gum?

Hypothesis:

Out of the gum selections, can you make an educated guess about which one will provide the best and biggest bubble?
Explain your hypothesis.

Experiment:

Let’s experiment to find out which bubbles are the biggest! When you experiment don’t forget to record your data. Your
data serves as proof of your experiment. Without it, you can’t prove your findings.

Analyze data/Create a conclusion:

Examine what came about from the experiment. Are you able to determine which bubble gum is the best for the
trillionaire?
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Bubble Gum Experiment Materials

Digital scale
Four types of bubble gum/chewing gum

Rulers

Calculator for averages

Latex gloves

F Yl

You may need to have a bubble blowing session the day before you do the experiment to make sure everyone
can participate in the experiment. That way they can go home and as part of their homework practice blowing
bubbles.

On a separate sheet list the bubble gum brands and averages.
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NAME: DATE:

Vocab Matching

Write the correct word beside to correct definition.

Word Bank
Model Atomic Theory Data
Energy Law of Gravity Theory
Colorant Transformatiosf Energy Conclusion
Experiment
Research Hypothesis
Forces Transference of
Energy

The capacity to do work or cause physical change

The theory that everything is made up of particles that are too small to see called atoms

Something used to describe empirical things (i.e. what we see, hear, touch, smell or taste)

Describes the amount of work that can be done by a force

An educated guess

The wrap up and explanation of an experiment

Factual information organized for analysis

A test under controlled conditions in order to test a hypothesis and/or discover the truth about the
natural world

To study something, investigate or question

The law that states that two physical bodies attract each other

The conversion of one energy type into another

When energy moves from one object to another object without changing the particular energy state

Chemicals scientists use to color things

The representation of a structure; it can be two dimensional, three dimensional, in your mind or on the
computer




