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Name____________________________________  Teacher________________________  Period_____ 
 

   Essential Knowledge Map 
6th Grade Science 

 

Course A & B: Scientific Methods & Technological Design 
 

Scientific Methods: 

1. Science is the process of explaining the natural world. 
 

2. Pseudosciences are not testable using a scientific method. 
 

3. Scientific experiments are well documented and repeatable processes that test 

ideas about the natural world. 
 

4. A hypothesis is a testable statement that “answers” a problem. 
  

5. An experiment’s procedure is a step-by-step list of things to do. 
 

6. The three types of variables are:  

a. Experimental/Manipulated/Independent: the one you change 

b. Measured/Responding/Dependent: the one that is observed data  

c. Controlled: the ones that stay the same 

 

7. The results are the raw data from an experiment. 
 

8. An analysis is the explanation of the data of an experiment. 
 

9. A conclusion summarizes the experiment referring to the hypothesis. 
 

Technological Design: 

10. Technology is the creation of goods and services for human use. 
 

11. The design cycle is a series of repeatable steps to make a working product. 

a. Design specifications are a list of things a product or service must do. 

b. The steps in the design cycle are analysis, design, prototyping, testing, 

evaluation and redesign. 
 

12. A system is a group of parts that work together. 
 

13. A prototype is a full-size or scale model of a design. 
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Course A & B: Chemical Building Blocks 
 

14. A pure substance is stuff made of only one kind of matter with definite properties.  

(i.e. sugar, salt, iron, & copper) 

 

15. Three states of matter are: 

a. Solid - has a definite volume and a definite shape. (i.e. spilled rocks look the 

same as they do in a glass) 

b. Liquid - has no definite shape of its own, but has a definite volume. (i.e. 

water takes the form of the bottle it’s in and spreads out when spilled) 

c. Gas - has no definite shape of its own and can change volume easily. (i.e. a 

skunk’s spray on a dog fills a room quickly) 

 

16. Matter will change from one state to another if thermal energy is absorbed or 

released. (i.e. heat solid ice and it becomes liquid water) 

 

17. Some pure substances, called elements, cannot be broken down into other 

substances by any chemical means.  (i.e. iron, copper, gold, carbon, & chlorine) 

 

18. An atom is the smallest particle of a substance (matter). 

 

19. The nucleus in the center of the atom made of protons and neutrons. 

 

20. Protons are tiny positively charged particles. 

 

21. Electrons are tiny negatively charged particles that orbit around the nucleus. 
 

22. A molecule is a group of atoms that are joined together and act as a single unit. 

(i.e. a water molecule is made of 2 hydrogen atoms tied to 1 oxygen atom: H2O.) 

 

23. Physical changes change the form of a substance, but not its identity.  (i.e. ice is 

solid water, a crushed can is still a can) 

 

24. In chemical changes one or more substances combine or break apart to form new 

substances. (i.e. burned wood becomes charcoal and carbon dioxide gas) 

 

25. Volume is the amount of space that matter occupies. (i.e. a 2-Liter bottle of soda) 

 

26. The elements can be arranged by similarities in the Periodic Table of the 

Elements.  Elements in the same column react similarly.  Elements in the same 

row have similar electron levels. 
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Course A: Motion & Force 
 

27. An object is in motion when its distance from a reference point changes. 

 

28. Average speed is: total distance in a given, or total, time.  Speed does not give a 

direction travelled.  (Speed = Distance ÷ Time) 

 

29. Velocity is speed in a given direction. 

 

30. Acceleration is the rate (how fast) at which velocity changes (i.e. speeding up, 

slowing down, or turning). 

 

31. A force is a push or a pull. (i.e. balanced and unbalanced forces) 

 

32. Mass is the amount of matter in an object. (matter is stuff, not energy) 

 

33. Weight is the measure of the force of gravity upon an object. (i.e. you are lighter 

on the moon, but your mass is the same.) 

 

34. Newton’s first law of motion (aka, the Law of Inertia) states that an object at rest 

remains at rest
1
 and an object will remain in motion

2
 unless acted upon by an 

unbalanced force
3
.  (i.e. something doesn’t move unless you push it

1,3
and 

something doesn’t turn unless you push it
2,3

.) 

 

35. Newton’s second law of motion (Force = Mass • Acceleration) states that the net 

(or total) force of an object is equal to the net product of it acceleration and its 

mass. (i.e. a speeding car has more impact than a blowing leaf crashing into a 

wall)  

 

36. Newton’s third law of motion states that if one object exerts a force on another 

object, the second object exerts a force of equal strength in the opposite direction 

on the first object. (i.e. action = reaction or if you push me, I push you back) 

 

37. Friction is the force that one surface exerts upon another. (i.e. sliding on gravel 

slows you down versus sliding on ice, rolling on wheels, or a fluid water slide). 

 

38. The law of universal gravitation states that the force of gravity acts between all 

objects (matter) in the universe (everything, everywhere).  

 

39. Gravity is the force that pulls objects towards more massive things (like Earth). 
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40. Momentum   ass     elocity , the Law of Conservation of Momentum states 

that total momentum of any group of objects remains the same unless an outside 

force acts on the object. (i.e. the Earth would go in a straight line if the Sun’s 

gravity did not pull it into orbit) 

 

Course A: Heat & Pressure 
 

41. Pressure is a force spread over an area. ( ressure     orce     rea .  A pascal 

is the unit of pressure. (i.e. the pointy end of a stick hurts more than the side of the 

stick)  

 

42. Pressure depends on the mass above the point being measured.  (i.e. air pressure 

decrease as elevation increases and water pressure increases as depth increases) 

 

43. Pascal’s principle states that when a force is applied to a confined fluid (liquid) an 

increase in pressure is transmitted equally to all parts of the fluid.  

 

44. A hydraulic system multiplies a force by applying the force to a smaller surface 

area.  (i.e. your foot on a brake pedal can stop a truck) 

 

45. Archimedes’ Principle states that the buoyant force is an upward force that acts 

against gravity and is equal to the weight of the fluid displaced by the object. (i.e. 

a boat-load of water is heavier than an empty boat) 

 

46. Density of a substance is its mass per unit volume. ( ensity    
 ass     olume

) 

 

47. Bernoulli’s Principle states that the pressure exerted by a moving stream of fluid 

is less than the pressure of the surrounding fluid. (i.e. air moving over a wing has 

less pressure and pulls the wing up) 

 

48. When the pressure of a gas increases, its volume decreases.  When the pressure of 

a gas decreases, its volume increases. (i.e. if you squeeze a small balloon, it can get 

smaller) 

 

49. When the temperature of a gas increases, its volume increases and when its 

temperature decreases, its volume will decrease. (i.e. hot gasses expand, like in a 

hot-air balloon) 
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50.  Energy is the ability to do work or cause a change.  Examples are mechanical, 

thermal, chemical, electrical, electromagnetic, and nuclear. 

 

51. Two kinds of energy are: 

a. Kinetic energy is the energy of motion. (i.e. a book falling) 

b. Potential energy is energy that is stored and ready to be released. (i.e. a 

book on a table ready to fall) 

 

52. Temperature is a measure of the average kinetic energy of the individual particles 

(i.e. two units of temperature are degrees Fahrenheit (°F) and degrees Celsius (°C). 

 

53. Thermal energy is the total energy of all of the particles in a system. 

 

54. Heat is thermal energy moving from warmer objects to cooler objects. 

 

55. Heat is transferred (moved) in three ways: 

a. Conduction - the process of heat being transferred from one particle of 

matter to another without the movement of matter itself. (i.e. by touch) 

b. Convection - the movement that transfers heat by the movement of currents 

within a fluid. (i.e. a fire’s heat rises & warms the air above, cool air falls) 

c. Radiation - the transfer of energy by the electromagnetic waves. (i.e. heat 

from a fire warms your hands and face from a distance) 

 

56. Conductors are materials that conduct energy well. (i.e. metal pot handles, copper 

wire) 

 

57. Insulators are materials that do not conduct energy well. (i.e. pot holders, plastic 

coating on wires) 
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Physics: Course B: Sound & Light 
 

58. A medium is a material through which a wave travels.  Waves that require a 

medium through which to travel are called mechanical waves. (i.e. like the water 

in a pond) 

 

59. Waves are created when a source of energy causes a medium to vibrate. (i.e. a 

stone thrown into a pond) 

 

60. Two types of waves are: 

a. Transverse - waves that move the medium at right angles to the direction in 

which the waves are traveling. (i.e. like a snake wiggling side to side in an 

‘S’ shape) 

b. Longitudinal - waves move the particles of the medium parallel to the 

direction that the waves are traveling. (i.e. like a slinky getting squeezed and 

then opening up) 

 

61. Sound is a disturbance that travels through a medium as a longitudinal wave. (i.e. 

like a fan pushing air) 

 

62. The speed of sound depends on the properties of the medium. (i.e. sound travels 

faster in water because the molecules are more tightly packed) 

 

63. The loudness of a sound wave is measured in decibels (dB). (i.e. a whisper is 

about 20 dB and pain is about 130 dB) 

 

64. The frequency of a sound wave is the number of vibrations that occur per second, 

which is measured in Hertz. (i.e. a bass drum has a low pitch and Mariah Carey 

has a high pitch) 

 

65. Electromagnetic waves carry both electrical and magnetic energy. 

 

66. The electromagnetic spectrum is the entire range a frequencies and wavelengths 

of electromagnetic waves including the visible spectrum that we see as colors. (i.e. 

radio, light, x-rays, etc.) 

 

67. Light is a tiny particle called a photon that acts like a wave. 

 

68. Reflection is when light is bounced back off of an object such as convex, plane, 

and concave mirrors. (i.e. we see our reflection when we look in a mirror) 
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69. Refraction is when light’s direction is changed as it goes through a different 

medium, such as convex and concave lenses, which refract light relative to a focal 

point. (i.e. a pencil appears broken when viewed through water) 
 

 

Physics: Course B: Electricity & Magnetism 
 

70. Magnets have two poles (north and south). 

 

71. Magnetic poles that are alike repel each other and magnetic poles that are unlike 

attract each other. (i.e. opposites attract) 

 

72.  Static electricity is a build up of charges on an object. (i.e. lightning, hair 

standing up, and carpet shocks.) 

 

73. An electric current (flowing electrons) produces a magnetic field (area of 

magnetic force). (i.e. wrapped wire connected to a battery can attract some metals) 

 

74. An electromagnet is a magnet can be turned on and off using electricity. 

 

75. Electric charges that are the same repel each other.  Charges that are different 

attract each other. (i.e. opposites attract) 

 

76. When negatively charged (too many electrons) objects and positively charged 

objects (not enough electrons) are brought together, electrons move until both 

objects have the same charge. 

 

77. A circuit is a complete path for electricity that includes: 

a. Energy source (i.e battery) 

b. Device (i.e bulb) 

c. Conductor (i.e wire) 

 

78. Two types of circuits are: 

a. Series circuit - has only one path for the current to take. (i.e. all in a row) 

b. Parallel circuit - has several paths for the current to take. (i.e. side by side 

with electrons going different ways) 


