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Lesson 10 
Landform Vocabulary 
Objective���7KH�VWXGHQW�ZLOO�EHFRPH�IDPLOLDU�ZLWK�WKH�QDPHV�DQG�FKDUDFWHULVWLFV�RI�PDQ\�
ODQGIRUPV�

Lesson 11 
Land and Water Vocabulary 
Objective���7KH�VWXGHQW�ZLOO�EHFRPH�IDPLOLDU�ZLWK�WKH�QDPHV�DQG�FKDUDFWHULVWLFV�RI�PDQ\�ZDWHU�
IRUPV�DQG�ZDWHU�UHODWHG�ODQGIRUPV�

Lesson 12 
Chapter 2 Quiz and Discussion 
Objective��7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�EDVLF�XQGHUVWDQGLQJ�RI�HDUWK�VFLHQFH�E\�WDNLQJ�D�4XL]�
DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 13 
Types of Energy 
Objective: 7KH�VWXGHQW�ZLOO�EH�JLYHQ�DQ�RYHUYLHZ�RI�WKH�(DUWK¶V�SULPDU\�VRXUFHV�RI�LQWHUQDO�DQG�
H[WHUQDO�HQHUJ\�

Lesson 14 
Gravity
Objective���7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�WKH�UHODWLRQVKLS�EHWZHHQ�JUDYLWDWLRQDO�SRWHQWLDO�HQHUJ\�
DQG�NLQHWLF�HQHUJ\�

Lesson 15 
Energy Renewal 
Objective: 7KH�VWXGHQW�ZLOO�UHFHLYH�DQ�RYHUYLHZ�RI�UHQHZDEOH�DQG�QRQ�UHQHZDEOH�HQHUJ\�
VRXUFHV�

Lesson 16 
Heat Transfer 
Objective: 7KH�VWXGHQW�EH�DEOH�WR�GLIIHUHQWLDWH�FRQGXFWLRQ��FRQYHFWLRQ�DQG�UDGLDWLRQ�

Lesson 17 
Chapter 3 Quiz and Discussion 
Objective: The student will demonstrate understanding of energy in earth systems by 
taking a Quiz and participating in a discussion.�

Lesson 18 
Cycle of Elements 
Objective: 7KH�VWXGHQW�ZLOO�XQGHUVWDQG�KRZ�HOHPHQWV�F\FOH�WKURXJK�GLIIHUHQW�UHVHUYRLUV�DQG�
FKDQJH�FRPSRXQGV�DQG�VWDWHV�
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Lesson 19 
Oxygen Cycle�
Objective: 7KH�VWXGHQW�ZLOO�EHFRPH�IDPLOLDU�ZLWK�WKH�ELRJHRFKHPLFDO�F\FOH�RI�R[\JHQ�

Lesson 20 
Carbon Cycle 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�FDUERQ�H[LVWV�LQ�GLIIHUHQW�IRUPV�DQG�KRZ�WKRVH�IRUPV�
FDQ�EH�KDUPIXO�RU�KHOSIXO�WR�KXPDQV�

Lesson 21 
Nitrogen Cycle�
Objective: 7KH�VWXGHQW�ZLOO�FRPSUHKHQG�WKH�IXQFWLRQ�DQG�HIIHFWV�RI�WKH�QLWURJHQ�F\FOH�

Lesson 22 
Chemical Quantities 
Objective: 7KH�VWXGHQW�ZLOO�XQGHUVWDQG�KRZ�VRPH�FKHPLFDOV�DUH�EHQHILFLDO�IRU�OLIH�EXW�
SRLVRQRXV�LQ�ODUJH�TXDQWLWLHV�

Lesson 23 
Chapter 4 Quiz and Discussion 
Objective��7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�ELRJHRFKHPLFDO�F\FOHV�E\�WDNLQJ�D�
4XL]�DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 24 
Unit 1 Assessment Review 
Objective��7KH�VWXGHQW�ZLOO�UHYLHZ�LQIRUPDWLRQ�RQ�HDUWK�V\VWHPV�IURP�SUHYLRXV�/HVVRQV�LQ�
SUHSDUDWLRQ�IRU�WKH�8QLW���(DUWK�6\VWHPV�$VVHVVPHQW�

Lesson 25 
Unit 1 Assessment 
Objective��7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�NQRZOHGJH�RI�HDUWK�V\VWHPV�E\�WDNLQJ�DQ�
$VVHVVPHQW�

Lesson 26 
Erosion 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�SK\VLFDO�DQG�FKHPLFDO�ZHDWKHULQJ�OHDGV�WR�HURVLRQ�DQG�
WKH�IRUPDWLRQ�RI�VRLOV�DQG�VHGLPHQWV�

Lesson 27 
Soil
Objective��7KH�VWXGHQW�ZLOO�ZKDW�FRPSRVHV�VRLO�DQG�ZKDW�IDFWRUV�FRQWULEXWH�WR�VRLO�TXDOLW\�
�
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Lesson 28 
Erosion and Coastal Features 
Objective��7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�FRDVWDO�IHDWXUHV�DUH�IRUPHG�E\�ZDYH�HURVLRQ�DQG�
GHSRVLWLRQ�
�
Lesson 29 
Minerals 
Objective��7KH�VWXGHQW�ZLOO�EH�DEOH�WR�LGHQWLI\�FRPPRQ�URFN�IRUPLQJ�PLQHUDOV�
,GHQWLI\�FRPPRQ�URFN�IRUPLQJ�PLQHUDOV��TXDUW]��IHOGVSDU��ELRWLWH��FDOFLWH��DQG�KRUQEOHQGH���(pre-
requisite)

Lesson 30 
Rock Cycle 
Objective:�7KH�VWXGHQW�ZLOO�EH�DEOH�WR�GLIIHUHQWLDWH�LJQHRXV��PHWDPRUSKLF�DQG�VHGLPHQWDU\�
URFNV�DQG�GHVFULEH�WKH�SURFHVVHV�WKDW�FKDQJH�RQH�W\SH�RI�URFN�WR�DQRWKHU�

Lesson 31 
Igneous Rocks 
Objectives��7KH�VWXGHQW�ZLOO�OHDUQ�WKH�PDLQ�FKDUDFWHULVWLFV�RI�LJQHRXV�URFNV��WKH�VWXGHQW�ZLOO�EH�
DEOH�WR�LGHQWLI\�FRPPRQ�LJQHRXV�URFNV�

Lesson 32 
Metamorphic Rocks 
Objectives��7KH�VWXGHQW�ZLOO�OHDUQ�WKH�PDLQ�FKDUDFWHULVWLFV�RI�PHWDPRUSKLF�URFNV��WKH�VWXGHQW�
ZLOO�EH�DEOH�WR�LGHQWLI\�FRPPRQ�PHWDPRUSKLF�URFNV�
�
Lesson 33 
Precious Gems�
Objectives��7KH�VWXGHQW�ZLOO�EH�DEOH�WR�LGHQWLI\�WKH�FKDUDFWHULVWLFV�RI�SUHFLRXV�JHPV��WKHLU�
UHODWLYH�YDOXHV��DQG�ZK\�WKH\�DUH�YDOXHG�VR�KLJKO\�

Lesson 34 
Precious Gems 2 
Objective: 7KH�VWXGHQW�ZLOO�FRQWLQXH�WR�VWXG\�WKH�FRPSRVLWLRQ�DQG�FKDUDFWHULVWLFV�RI�SUHFLRXV�
DQG�VHPL�SUHFLRXV�JHPV�

Lesson 35 
Birthstone Research 
Objective: 7KH�VWXGHQW�ZLOO�UHVHDUFK�GHWDLOHG�LQIRUPDWLRQ�RQ�KLV�RU�KHU�ELUWKVWRQH�

Lesson 36 
Birthstone Presentation 
Objective: 7KH�VWXGHQW�ZLOO�FUHDWLYHO\�SUHVHQW�LQIRUPDWLRQ�RQ�KLV�RU�KHU�ELUWKVWRQH�
�
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Lesson 37 
Rocks and Minerals Lab 
Objectives:�7KH�VWXGHQW�ZLOO�EH�DEOH�WR�LGHQWLI\�YDULRXV�URFNV�DQG�PLQHUDOV�E\�WKHLU�SK\VLFDO�
FKDUDFWHULVWLFV�

Lesson 38 
Chapter 5 Quiz and Discussion 
Objective��7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�URFNV��FKHPLFDOV�DQG�VRLO�E\�WDNLQJ�
D�4XL]�DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 39 
Introduction to Plate Tectonics 
([SODLQ�KRZ�SODWH�WHFWRQLFV�DFFRXQWV�IRU�WKH�IHDWXUHV�DQG�SURFHVVHV��VHD�IORRU�VSUHDGLQJ��PLG�
RFHDQ�ULGJHV��VXEGXFWLRQ�]RQHV��HDUWKTXDNHV�DQG�YROFDQRHV��PRXQWDLQ�UDQJHV��WKDW�RFFXU�RQ�
RU�QHDU�WKH�(DUWK¶V�VXUIDFH�

Lesson 40 
One Continent 
Objective��7KH�VWXGHQW�ZLOO�EH�LQWURGXFHG�WR�HYLGHQFH�VXJJHVWLQJ�WKDW�DOO�WKH�HDUWK¶V�FRQWLQHQWV�
ZHUH�RQFH�D�VLQJOH�ODQGPDVV�

Lesson 41 
Plate Boundaries 
Objective��WKH�VWXGHQW�ZLOO�OHDUQ�WKH�GLIIHUHQFH�EHWZHHQ�GLYHUJHQW��FRQYHUJHQW�DQG�WUDQVIRUP�
SODWH�ERXQGDULHV�

Lesson 42 
Mountains
Objective��7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�PRXQWDLQV�DQG�RFHDQ�ULGJHV�DUH�IRUPHG�
>+RZ�GR�PRXQWDLQV�IRUP"@�DOVR�RFHDQ�ULGJHV�

Lesson 43 
Tectonic Plate Movement 
Objective��7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�DQG�ZK\�WHFWRQLF�SODWHV�PRYH�ZLWKLQ�WKH�HDUWK�

Lesson 44 
Chapter 6 Quiz and Discussion 
Objective:�7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�SODWH�WHFWRQLFV�E\�WDNLQJ�D�4XL]�DQG�
SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 45 
What Causes Volcanoes? 
Objective��7KH�VWXGHQW�ZLOO�EH�DEOH�WR�DUWLFXODWH�ZK\�YROFDQRHV�IRUP�DQG�HUXSW�
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Lesson 46 
Volcano Anatomy 
Objective: 7KH�VWXGHQW�ZLOO�EH�DEOH�WR�LGHQWLI\�DQG�GHVFULEH�WKH�YDULRXV�SDUWV�RI�D�YROFDQR�DV�
ZHOO�DV�GLIIHUHQW�YROFDQR�W\SHV�

Lesson 47 
Volcanic Eruptions 
Objective: 7KH�VWXGHQW�ZLOO�EH�DEOH�WR�QDPH�DQG�GHVFULEH�GLIIHUHQW�W\SHV�RI�YROFDQLF�HUXSWLRQV�

Lesson 48 
Volcanology 
Objective��7KH�VWXGHQW�ZLOO�OHDUQ�WKH�WHFKQLTXHV�VFLHQWLVWV�XVH�WR�VWXG\�YROFDQRHV�

Lesson 49 
What Causes Earthquakes? 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�ZKDW�FDXVHV�HDUWKTXDNHV�WR�RFFXU�
�
Lesson 50 
Earthquake Hazards 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�WKH�YDULHW\�RI�KD]DUGV�ZKLFK�FDQ�EH�FDXVHG�E\�
HDUWKTXDNHV�

Lesson 51 
Tsunamis
Objective��7KH�VWXGHQW�ZLOO�OHDUQ�WKH�FDXVHV�DQG�HIIHFWV�RI�WVXQDPLV�

Lesson 52 
Studying Earthquakes 
Objective��7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�WKH�WRROV�DQG�WHFKQLTXHV�VFLHQWLVWV�XVH�WR�VWXG\�
HDUWKTXDNHV�

Lesson 53 
Disaster Research and Report 
Objective��7KH�VWXGHQW�ZLOO�UHVHDUFK�DQG�ZULWH�DERXW�D�QDWXUDO�GLVDVWHU�LQ�UHFHQW�KLVWRU\�

Lesson 54 
Chapter 7 Quiz and Discussion 
Objective:�7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�HDUWKTXDNHV��YROFDQRHV�DQG�
WVXQDPLV�E\�WDNLQJ�D�4XL]�DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 55 
The Earth’s Layers 
Objective: 7KH�VWXGHQW�ZLOO�EH�DEOH�WR�GHVFULEH�KRZ�WKH�HDUWK�LV�GLYLGHG�LQWR�ILYH�PDLQ�OD\HUV�
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Lesson 56 
The Mantle 
Objective: 7KH�VWXGHQW�ZLOO�EH�DEOH�WR�GHVFULEH�GHWDLOHG�FKDUDFWHULVWLFV�RI�WKH�HDUWK
V�XSSHU�
DQG�ORZHU�PDQWOH�

Lesson 57 
The Core 
Objective: 7KH�VWXGHQW�ZLOO�EH�DEOH�WR�GHVFULEH�GHWDLOHG�FKDUDFWHULVWLFV�RI�WKH�HDUWK
V�LQQHU�DQG�
RXWHU�FRUH�

Lesson 58 
The Magnetic Field 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�WKH�RSHUDWLRQ�DQG�HIIHFWV�RI�WKH�HDUWK
V�PDJQHWLF�ILHOG�

Lesson 59 
Chapter 8 

Quiz and Discussion 
Objective: 7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�WKH�(DUWK¶V�LQWHULRU�E\�WDNLQJ�D�
4XL]�DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 60 
Unit 2 
Assessment Review�
Objective��7KH�VWXGHQW�ZLOO�UHYLHZ�LQIRUPDWLRQ�RQ�HDUWK�V\VWHPV�IURP�SUHYLRXV�/HVVRQV�LQ�
SUHSDUDWLRQ�IRU�WKH�8QLW���*HRORJ\�$VVHVVPHQW�

Lesson 61 
Unit 2 Assessment 
Objective��7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�NQRZOHGJH�RI�JHRORJ\�E\�WDNLQJ�DQ�$VVHVVPHQW�

Lesson 62 
The Water Cycle 
2EMHFWLYH��7KH�VWXGHQW�ZLOO�EH�DEOH�WR�GHVFULEH�WKH�HDUWK¶V�ZDWHU�F\FOH�

Lesson 63 
Watersheds
Objective��7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�ZDWHU�IORZV�EHWZHHQ�WKH�HOHPHQWV�RI�D�ZDWHUVKHG�

Lesson 64 
Rivers and Streams�
Objective��7KH�VWXGHQW�ZLOO�EH�LQWURGXFHG�WR�WKH�W\SHV��IHDWXUHV�DQG�SURFHVVHV�RI�ULYHUV�DQG�
VWUHDPV�

Lesson 65 
Wetlands
Objective��7KH�VWXGHQW�ZLOO�EH�DEOH�WR�GHVFULEH�ZHWODQGV�DQG�XQGHUVWDQG�KRZ�WKH\�EHQHILW�WKH�
HDUWK�
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Lesson 66 
Chapter 9 Quiz and Discussion 
Objective��7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�WKH�ZDWHU�F\FOH�E\�WDNLQJ�D�4XL]�
DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 67 
The Atmosphere 
Objective��7KH�VWXGHQW�ZLOO�XQGHUVWDQG�WKH�FRPSRVLWLRQ�RI�WKH�DWPRVSKHUH�

Lesson 68 
Atmospheric Pressure (w/lab)�
Objective��7KH�VWXGHQW�ZLOO�EH�DEOH�WR�FRPSUHKHQG�ZKDW�FDXVHV�DWPRVSKHULF�SUHVVXUH�DQG�
KRZ�LW�ZRUNV��WKH�VWXGHQW�ZLOO�GHPRQVWUDWH�WKH�HIIHFWV�RI�DWPRVSKHULF�SUHVVXUH�DQG�H[SODLQ�
REVHUYDWLRQV�

Lesson 69 
Weather and Climate 
2EMHFWLYH��7KH�VWXGHQW�ZLOO�EH�DEOH�WR�GLIIHUHQWLDWH�ZHDWKHU�DQG�FOLPDWH�

Lesson 70 
Many Climates 
Objective��7KH�VWXGHQW�ZLOO�OHDUQ�WR�GLVWLQJXLVK�EHWZHHQ�PDQ\�W\SHV�RI�FOLPDWHV�DQG�GHVFULEH�
ZKHUH�WKHVH�FOLPDWHV�DUH�IRXQG�

Lesson 71 
Fog, Dew, and Clouds 
Objective��7KH�VWXGHQW�ZLOO�EH�DEOH�WR�H[SODLQ�KRZ�IRJ��GHZ�DQG�FORXGV�DUH�IRUPHG�

Lesson 72 
Types of Clouds 
Objective��7KH�VWXGHQW�ZLOO�EH�DEOH�WR�GLIIHUHQWLDWH�GLIIHUHQW�W\SHV�RI�FORXGV�DQG�GHVFULEH�
WKH�ZHDWKHU�WKH\�LQGLFDWH�

Lesson 73 
Relative Humidity 
Objective:�7KH�VWXGHQW�ZLOO�OHDUQ�WKH�FDXVHV�DQG�HIIHFWV�RI�UHODWLYH�KXPLGLW\�LQ�WKH�DLU�

Lesson 74 
Air Masses 
Objective��7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�DLU�PDVVHV�PRYH�DFURVV�WKH�HDUWK�

Lesson 75 
Weather Maps�
Objective��7KH�VWXGHQW�ZLOO�EH�DEOH�WR�LQWHUSUHW�D�ZHDWKHU�PDS�WR�SUHGLFW�FKDQJHV�LQ�ZHDWKHU�
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Lesson 76 
Global Wind Belts 
Objective��7KH�VWXGHQW�ZLOO�XQGHUVWDQG�KRZ�ZLQG�PRYHV�SUHGRPLQDQW�GLUHFWLRQV�EDVHG�RQ�
LWV�ODWLWXGH�

Lesson 77 
Chapter 10 Quiz and Discussion 
Objective��7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�ZDWHU�DQG�WKH�DWPRVSKHUH�E\�WDNLQJ�
D�4XL]�DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 78 
Cave Formations 
Objective��7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�FDYHV��FDYHUQ�DQG�FDYHUQ�IRUPDWLRQV�DUH�FUHDWHG�

Lesson 79 
Humans and Caves 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�KXPDQ�LQWHUDFWLRQ�ZLWK�FDYHV��ERWK�SDVW�DQG�SUHVHQW�

Lesson 80 
Groundwater and Aquifers 
Objective:�7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�ZDWHU�HQWHUV�WKH�JURXQG�DQG�KRZ�ZH�XVH�JURXQGZDWHU�

Lesson 81 Water Quality and Pollution Lab
Objective: 7KH VWXGHQW ZLOO OHDUQ KRZ ODQG XVH GHFLVLRQV E\ KXPDQV DIIHFW WKH TXDOLW\ RI
ZDWHU� 7KH VWXGHQW ZLOO GHPRQVWUDWH WKH VSUHDG RI SROOXWLRQ WKURXJK JURXQG DQG ZDWHU E\
SHUIRUPLQJ DQ H[SHULPHQW�

Lesson 82
Glaciers
Objective: 7KH VWXGHQW ZLOO OHDUQ KRZ JODFLHUV IRUP DQG PRYH�

Lesson 83
Chapter 11 Quiz and Discussion
Objective: 7KH VWXGHQW ZLOO GHPRQVWUDWH XQGHUVWDQGLQJ RI K\GURJHRORJ\ DQG JODFLHUV E\ WDNLQJ
D 4XL] DQG SDUWLFLSDWLQJ LQ D GLVFXVVLRQ�

Lesson 84
Four Oceans
Objective: 7KH VWXGHQW ZLOO EH DEOH WR H[SODLQ WKH FKDUDFWHULVWLFV RI WKH IRXU RFHDQV DQG ODEHO
WKHP RQ D PDS�

Lesson 85
Coriolis Effect
Objective: 7KH VWXGHQW ZLOO OHDUQ DERXW DQG GHPRQVWUDWH WKH &RULROLV (IIHFW�
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Lesson 86
Coral Reefs
Objective: 7KH VWXGHQW ZLOO OHDUQ KRZ FRUDO UHHIV IRUP DQG KRZ WKH\ LQWHUDFW ZLWK WKH K\GURV�
SKHUH DQG ELRVSKHUH�

Lesson 87
Oceans and Climate
Objective: 7KH VWXGHQW ZLOO OHDUQ KRZ WKH RFHDQ DIIHFWV JOREDO DQG UHJLRQDO FOLPDWHV�  7KH
VWXGHQW ZLOO XQGHUVWDQG KRZ WKH RFHDQ DIIHFWV WKH ZHDWKHU DQG FOLPDWH�

Lesson 88
El Nixxxo
Objective: 7KH VWXGHQW ZLOO EHFRPH IDPLOLDU ZLWK WKH G\QDPLFV RI WKH (O 1LxR �6RXWKHUQ 2VFLOOD�
WLRQ DQG WKH HIIHFWV RQ DQ (O 1LxR HYHQW�

Lesson 89
Seawater and Circulation
Objective: 7KH VWXGHQW ZLOO OHDUQ WKH FDXVHV DQG HIIHFWV RI WKH YDU\LQJ GHQVLW\ DQG VDOLQLW\ RI
VHDZDWHU� 7KH VWXGHQW ZLOO XQGHUVWDQG KRZ WKH &RULROLV (IIHFW FRQWUROV RFHDQLF FLUFXODWLRQ� 7KH
VWXGHQW ZLOO OHDUQ KRZ WHPSHUDWXUH GLVWULEXWLRQ LQ WKH OLWKRVSKHUH UHODWHV WR RFHDQ GHSWK�

Lesson 90
Tides
Objective: 7KH VWXGHQW ZLOO XQGHUVWDQG WKH GLIIHUHQFHV�EHWZHHQ�PDULWLPH�DQG�FRQWLQHQWDO�
FOLPDWHV�

Lesson 91 
Chapter 12 Quiz and Discussion 
Objective: 7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�WKH�RFHDQV�DQG�FOLPDWH�E\�WDNLQJ�D�
4XL]�DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 92 
Hurricanes
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�WKH�FDXVHV�DQG�HIIHFWV�RI�KXUULFDQHV�

Lesson 93 
Tornadoes
Objective:�7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�WRUQDGRHV�DUH�IRUPHG�DQG�GHVFULEHG�
.H\�9RFDEXODU\�

Lesson 94 
Hot and Cold Hazards 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�WKH�FDXVHV�DQG�GDQJHUV�RI�KHDW�ZDYHV�DQG�EOL]]DUGV�
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Lesson 95 
Floods and Drought 
Objective:�7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�WKH�FDXVHV�DQG�GDQJHUV�RI�IORRGV�DQG�GURXJKW�

Lesson 96 
Chapter 13 Quiz and Discussion 
Objective: 7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�WKH�RFHDQV�DQG�FOLPDWH�E\�WDNLQJ�D�
4XL]�DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 97 
Disaster Prevention Research 
Objective: 7KH�VWXGHQW�ZLOO�UHVHDUFK�PRGHUQ�WHFKQLTXHV�WR�SUHYHQW�QDWXUDO�GLVDVWHUV�

Lesson 98 
Disaster Prevention Presentation 
Objective:�7KH�VWXGHQW�ZLOO�SUHVHQW�WKH�'LVDVWHU�3UHYHQWLRQ�3URMHFW�

Lesson 99 
Unit 3 Assessment Review 
Objective: 7KH�VWXGHQW�ZLOO�UHYLHZ�LQIRUPDWLRQ�RQ�ZDWHU�DQG�DLU�IURP�SUHYLRXV�/HVVRQV�LQ�
SUHSDUDWLRQ�IRU�WKH�8QLW���:DWHU�DQG�$LU�$VVHVVPHQW�

Lesson 100 
Unit 3 Assessment 
Objective:�7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�NQRZOHGJH�RI�ZDWHU�DQG�DLU�E\�WDNLQJ�DQ�$VVHVV�
PHQW�

Lesson 101 
Entropy
Objective: 7KH�VWXGHQW�ZLOO�EH�LQWURGXFHG�WR�WKH�WKHUPRG\QDPLF�ODZ�RI�HQWURS\�

Lesson 102 
Uniformitarianism
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�WKH�SUHPLVH�RI�XQLIRUPLWDULDQLVP�LV�WKH�EDVLV�IRU�
LQIHUHQFHV�DERXW�WKH�SUHKLVWRULF�SDVW�DQG�GLVWDQW�IXWXUH�RI�WKH�HDUWK�DQG�WKH�XQLYHUVH�

Lesson 103 
The Age of the Solar System 
Objective:�7KH�VWXGHQW�ZLOO�XQGHUVWDQG�KRZ�FRVPRORJLVWV�EHOLHYH�WKH�VRODU�V\VWHP�IRUPHG�

Lesson 104 
The Prehistoric Earth 
Objective:�7KH�VWXGHQW�ZLOO�EH�JLYHQ�DQ�RYHUYLHZ�RI�WKH�(DUWK¶V�SUREDEOH�SUHKLVWRU\�
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Lesson 105 
Extinction
Objective:�7KH�VWXGHQW�ZLOO�NQRZ�ZK\�VRPH�FUHDWXUHV�EHFRPH�H[WLQFW�RYHU�WLPH�

Lesson 106 
Ice Age 
Objective: 7KH�VWXGHQW�ZLOO�XQGHUVWDQG�ZKDW�FDXVHG�WKH�LFH�DJH�DQG�ZKHWKHU�RU�QRW�WKLV�PD\�
RFFXU�DJDLQ�

Lesson 107 
Fossils
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�LQGH[�IRVVLOV�FDQ�GHWHUPLQH�WLPH�VHTXHQFH��WKH�VWXGHQW�
ZLOO�EH�JLYHQ�DQ�RYHUYLHZ�RI�WKH�IRVVLO�UHFRUG��LWV�UHYHODWLRQV�DQG�LWV�P\VWHULHV�

Lesson 108 
How old is Earth? 
Objective: 7KH�VWXGHQW�ZLOO�HYDOXDWH�WKH�HYLGHQFH�IRU�GLIIHUHQW�WKHRULHV�DERXW�WKH�DJH�RI�WKH�
HDUWK�

Lesson 109 
Chapter 14 
Quiz and Discussion 
Objective: 7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�JHRORJLF�WLPH�E\�WDNLQJ�D�4XL]�DQG�
SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 110 
Radioactive Decay 
Objective: 7KH�VWXGHQW�ZLOO�XQGHUVWDQG�DQG�GLVWLQJXLVK�EHWZHHQ�$OSKD��%HWD��DQG�*DPPD�
GHFD\�

Lesson 111 
Half-life Lab 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�ZKDW�KDOI�OLIH�LV�DQG�SHUIRUP�DQ�H[SHULPHQW�WR�GHPRQVWUDWH�
UDGLRDFWLYH�GHFD\�

Lesson 112 
Carbon Dating 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�KRZ�&DUERQ����LV�FUHDWHG��GHFD\V��DQG�KRZ�LW�LV�XVHG�
WR�GDWH�RUJDQLF�REMHFWV�

Lesson 113 
The Limit of Carbon Dating 
Objective: 7KH�VWXGHQW�ZLOO�XQGHUVWDQG�ZK\�&DUERQ����GDWLQJ�LV�VRPHWLPHV�TXHVWLRQHG��DQG�
XQGHU�ZKDW�FLUFXPVWDQFHV�WKLV�GDWLQJ�PHWKRG�LV�PRVW�RU�OHDVW�UHOLDEOH�
Lesson 114 
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Chapter 15 Quiz and Discussion 
Objective: 7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�JHRORJLF�GDWLQJ�WHFKQLTXHV�E\�
WDNLQJ�D�4XL]�DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 115 
The Planet: Part 1 
Objective:�7KH�VWXGHQW�ZLOO�EH�DEOH�WR�UHFRJQL]H�WKH�REVHUYDEOH�FHOHVWLDO�ERGLHV�LQ�WKH�QLJKW�
VN\�

Lesson 116 
The Planets: Part 2 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�YDULRXV�IDFWV�DERXW�0DUV��-XSLWHU��6DWXUQ��8UDQXV�DQG�
1HSWXQH�

Lesson 117 
The Moon 
Objective: 7KH�VWXGHQW�ZLOO�EH�DEOH�WR�FRQFHSWXDOL]H�WKH�VL]H�DQG�GLVWDQFH�RI�WKH�PRRQ�
UHODWLYH�WR�HDUWK��WKH�VWXGHQW�ZLOO�OHDUQ�WKH�HIIHFWV�RI�WKH�PRRQ�RQ�WKH�HDUWK�

Lesson 118 
The Planets: Part 3 
Objective:�7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�SODQHW�IRUPDWLRQ��DVWHURLGV�DQG�GZDUI�SODQHWV�

Lesson 119 
The Night Sky 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�WR�UHFRJQL]H�DQG�GHVFULEH�YDULRXV�OLJKWV�LQ�WKH�QLJKW�VN\�

Lesson 120 
Space Rocks 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�FRPHWV��PHWHRUV�DQG�PHWHRULWHV��DQG�KRZ�WKH\�FDQ�
DIIHFW�WKH�HDUWK�

Lesson 121 The Seasons 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�WKH�WLOW�RI�WKH�HDUWK¶V�D[LV�FDXVHV�WKH�VHDVRQV�WR�
FKDQJH�

Lesson 122 Newton’s Three Laws 
Objective: 7KH�VWXGHQW�ZLOO�EH�DEOH�WR�XQGHUVWDQG�WKH�OLJKW�\HDU�DV�D�XQLW�RI�PHDVXUHPHQW�

Lesson 123 Mass, Gravity, and the Universe 
Objective: 7KH�VWXGHQW�ZLOO�XQGHUVWDQG�KRZ�JUDYLW\�FDXVHV�SODQHWDU\�RUELWV�
Lesson 124 Chapter 16 Quiz and Discussion 
Objective: 7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�>VN\�REVHUYDWLRQV@�E\�WDNLQJ�D�4XL]�
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DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 125 
Space Exploration 
Objective: 7KH�VWXGHQW�ZLOO�UHFHLYH�DQ�RYHUYLHZ�RI�VSDFH�H[SORUDWLRQ�DQG�LWV�LPSDFW�KHUH�RQ�
(DUWK�

Lesson 126 
A Mote of Dust 
Objective: 7KH�VWXGHQW�ZLOO�EH�DEOH�WR�FRQFHSWXDOL]H�WKH�YDVWQHVV�RI�WKH�XQLYHUVH�DQG�WKH�
FRPSDUDWLYH�VPDOOQHVV�RI�HDUWK�

Lesson 127
The Big Bang
Objective: 7KH�VWXGHQW�ZLOO�H[DPLQH�ELJ�EDQJ�WKHRU\��LQFOXGLQJ�WKH�REVHUYDWLRQV�LW�H[SODLQV
DQG�WKH�TXHVWLRQV�LW�OHDYHV�XQDQVZHUHG�

Lesson 128 
Electromagnetic Spectrum 
Objective: 7KH�VWXGHQW�ZLOO�EH�LQWURGXFHG�WR�WKH�FKDUDFWHULVWLFV�RI�WKH�HOHFWURPDJQHWLF�
VSHFWUXP�

Lesson 129 
Doppler Effect 			 Microwaves 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�WKH�'RSSOHU�DIIHFW�ZRUNV��DQG�GLIIHUHQWLDWH�EHWZHHQ�
FRVPRORJLFDO�DQG�'RSSOHU�UHG�VKLIW�

Lesson 130 
Chapter 17 Quiz and Discussion 
Objective: 7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�WKH�DVSHFWV�RI�DVWURQRP\�SUHVHQW�
HG�LQ�&KDSWHU����E\�WDNLQJ�D�4XL]�DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 131 
Sun Phenomena 
Objective: The student will understand how the activities of the sun can affect life 
on earth.

Lesson 132 
The Sun: A Fusion Reactor 
Objective: The student will be given a brief explanation of nuclear fusion and how 
this process produces energy in the Sun.
Lesson 133 
Hertzsprung-Russell Diagrams 
Objective: The student will learn how stars are classified and how to read a H-R 
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diagram.

Lesson 134 
Star Evolution 
Objective: The student will understand how the balance between fusion and 
gravity controls the evolution of a star.

Lesson 135 
Multiple Star Systems 
Objective: The student will learn about the properties of multiple star systems and 
how they are detected by astronomers.

Lesson 136 
Galaxies and the Universe 
Objective: The student will gain an understanding of the size, scale and structure 
of galaxies and galaxy clusters.

Lesson 137 
Nebulas and other Weird objects 
Objectives: The student will learn about the formation of nebulae; the student will 
be introduced to a few strange objects or mysteries in our galaxy.

Lesson 138 
Mind Breaking Space-time Continuum 
Objective: The student will be introduced to the theory of special relativity and how 
movement causes time dilation.

Lesson 139 
Dark Matter, Dark Energy 
Objective: The student will learn about evidence for dark matter and dark energy. 
Lesson 140 Chapter 19 Quiz and Discussion 
Objective: The student will demonstrate understanding of stellar evolution by taking 
a Quiz and participating in a discussion.

Lesson 141 
What About Aliens? 
Objective: The student will get an overview of what scientists look for in research-
ing the possibility of extra-terrestrial life.

Lesson 142 
Research Techniques 
Objective: 7KH�VWXGHQW�ZLOO�EH�DEOH�WR�LGHQWLI\�DQG�FLWH�UHOHYDQW�DQG�UHSXWDEOH� 
VRXUFHV�
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Lesson 143 
The Unknown Universe Project: Introduction 
Objective:�7KH�VWXGHQW�ZLOO�UHVHDUFK�D�PRGHUQ�DUHD�RI�DVWURQRPLFDO�VWXG\�

Lesson 144 
The Unknown Universe Project: Research Day 
Objective:�7KH�VWXGHQW�ZLOO�UHVHDUFK�D�PRGHUQ�DUHD�RI�DVWURQRPLFDO�VWXG\�

Lesson 145 
The Unknown Universe Project: Presentation 
Objective:�7KH�VWXGHQW�ZLOO�SUHVHQW�WKH�8QNQRZQ�8QLYHUVH�3URMHFW��DGKHULQJ�WR�DOO� 
3URMHFW�UHTXLUHPHQWV�

Lesson 146 
Unit 4 Assessment Review 
Objective: 7KH�VWXGHQW�ZLOO�UHYLHZ�DVWURQRP\�DQG�JHRORJLF�GDWLQJ�LQIRUPDWLRQ�IURP� 
SUHYLRXV�/HVVRQV�LQ�SUHSDUDWLRQ�IRU�WKH�8QLW���(DUWK�DQG�WKH�8QLYHUVH�$VVHVVPHQW�

Lesson 147 
Unit 4 Assessment 
Objective: 7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�NQRZOHGJH�RI�PDQNLQG¶V�LQWHUDFWLRQ�ZLWK� 
WKH�HQYLURQPHQW�E\�WDNLQJ�DQ�$VVHVVPHQW�

Lesson 148 
Fossil Fuels 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�IRVVLO�IXHOV�DUH�JDWKHUHG��SURFHVVHG�DQG� 
XVHG��DQG�KRZ�WKLV�DIIHFWV�WKH�HQYLURQPHQW�

Lesson 149 
Alternative Fuels 
Objective:�7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI� 
DOWHUQDWLYHV�WR�IRVVLO�IXHO�

Lesson 150 
Mining
Objective:�7KH�VWXGHQW�ZLOO�EH�LQWURGXFHG�WR�WKH�PLQLQJ�SURFHVV�DQG�WKH�HIIHFWV�RI� 
PLQLQJ�RQ�KXPDQLW\�DQG�WKH�HQYLURQPHQW�

Lesson 151 
Air Pollution 
Objectives: 7KH�VWXGHQW�ZLOO�OHDUQ�WKH�PDLQ�VRXUFHV�RI�SROOXWLRQ��LWV�HIIHFWV��DQG� 
YLDEOH�PHWKRGV�RI�UHGXFLQJ�SROOXWLRQ�

Lesson 152 
Deforestation
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�WKH�GDQJHUV�RI�GHIRUHVWDWLRQ�DQG�ZKDW�FDQ�EH� 
GRQH�WR�KDUYHVW�OXPEHU�UHVSRQVLEO\�
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Lesson 153 
The Ozone Layer 
Objective: 7KH�VWXGHQW�ZLOO�UHYLHZ�WKH�IXQFWLRQ�RI�WKH�R]RQH�OD\HU�DQG�KRZ�KXPDQ�
DFWLYLWLHV�FRQWULEXWH�WR�R]RQH�GHSOHWLRQ�

Lesson 154 
Life Cycle of a Product 
Objective: 7KH�VWXGHQW�ZLOO�JDLQ�D�EURDGHU�XQGHUVWDQGLQJ�RI�WKH�LPSDFW�RI�SURGXFWV�
RQ�WKH�HQYLURQPHQW�

Lesson 155 
Organic Farming 
Objective:�7KH�VWXGHQW�ZLOO�OHDUQ�WKH�GHILQLWLRQ�RI�³RUJDQLF´�DQG�HYDOXDWH�LWV�LPSRU-
WDQFH�

Lesson 156 
Waste Management 
Objective: 7KH�VWXGHQW�ZLOO�EH�LQWURGXFHG�WR�WKH�SUREOHP�RI�ZDVWH�PDQDJHPHQW�
DQG�HYDOXDWH�YLDEOH�VROXWLRQV�

Lesson 157 
Nuclear Technology 
Objective: 7KH�VWXGHQW�ZLOO�XQGHUVWDQG�WKH�EHQHILWV�DQG�HQYLURQPHQWDO�KD]DUGV�RI�
QXFOHDU�WHFKQRORJ\�

Lesson 158 
Global Dimming 
Objective: 7KH�VWXGHQW�ZLOO�EHFRPH�IDPLOLDU�ZLWK�WKH�SUREDEOH�FDXVHV�DQG�HIIHFWV�
RI�JOREDO�GLPPLQJ�

Lesson 159 
Space Junk 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�WKH�VRXUFHV��SUHYDOHQFH�DQG�FRQVHTXHQFHV�
RI�PDQ�JHQHUDWHG�VSDFH�GHEULV�

Lesson 160 
Overpopulation
Objective: 7KH�VWXGHQW�ZLOO�H[DPLQH�FRQFHUQV�DERXW�RYHUSRSXODWLRQ�DQG�XUEDQ�
JURZWK�DV�ZHOO�DV�SRVVLEOH�VROXWLRQV�WR�WKHVH�FRQFHUQV�
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Lesson 161 Overpopulation Discussion 
Objective: 7KH�VWXGHQW�ZLOO�H[DPLQH�FRQFHUQV�DERXW�RYHUSRSXODWLRQ�DQG�XUEDQ�JURZWK�DV�ZHOO�
DV�SRVVLEOH�VROXWLRQV�WR�WKHVH�FRQFHUQV�

Lesson 162 
Environmentalism in America 
Objective: 7KH�VWXGHQW�ZLOO�EH�DEOH�WR�QDPH�UHFHQW�ODZV�SDVVHG�WR�OLPLW�SROOXWLRQ�DQG�SURWHFW�
WKH�HQYLURQPHQW�

Lesson 163 
Environmentalist Groups 
Objective:�7KH�VWXGHQW�ZLOO�UHVHDUFK�WKUHH�HQYLURQPHQWDOLVW�JURXSV��OHDUQ�KRZ�WKH\�RSHUDWH�
DQG�H[SUHVV�DQ�RSLQLRQ�DERXW�WKH�RUJDQL]DWLRQ�

Lesson 164 
Corporate Responsibility 
Objective: 7KH�VWXGHQW�ZLOO�UHVHDUFK�WZR�FRUSRUDWLRQV�DQG�ZULWH�DERXW�WKHLU�HQYLURQPHQWDO�
SUDFWLFHV�

Lesson 165 
Chapter 20: Quiz and Discussion 
Objective: 7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�SROOXWLRQ�DQG�WKH�HDUWK¶V�UHVRXUFHV�
E\�WDNLQJ�D�4XL]�DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 166 
Greenhouse Effects 
Objective: 7KH�VWXGHQW�ZLOO�EH�DEOH�WR�H[SODLQ�KRZ�WKH�JUHHQKRXVH�HIIHFW�ZRUNV�LQ�WKH�DWPRV�
SKHUH��WKH�VWXGHQW�ZLOO�EH�DEOH�WR�GHVFULEH�WKH�FKDUDFWHULVWLFV�RI�YDULRXV�JUHHQKRXVH�JDVVHV�

Lesson 167 
Climate Change-Part 1 
Objective:�7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�QDWXUDO�PHFKDQLVPV�FDQ�FKDQJH�WKH�FOLPDWH�

Lesson 168 
Climate Change ±±± Part2 
Objective:�7KH�VWXGHQW�ZLOO�OHDUQ�KRZ�DQG�ZK\�DWPRVSKHULF�FDUERQ�GLR[LGH�OHYHOV�DIIHFW�WKH�
JOREDO�WHPSHUDWXUH�

Lesson 169 
Climate Change Effects and Mitigation 
Objective: 7KH�VWXGHQW�ZLOO�OHDUQ�DERXW�WKH�SRVVLEOH�FRQVHTXHQFHV�RI�FOLPDWH�FKDQJH�DQG�KRZ�
WKH\�PD\�EH�PLWLJDWHG�

Lesson 170 
Global Warming Discussion 
Objective: 7KH�VWXGHQW�ZLOO�EH�DEOH�WR�HVWLPDWH�WKH�JOREDO�WHPSHUDWXUH�LQFUHDVH�LQ�WKH�IXWXUH�
JLYHQ�FXUUHQW�WUHQGV�
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Lesson 171 
Chapter 21 Quiz and Discussion 
Objective:�7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�XQGHUVWDQGLQJ�RI�REVHUYDWLRQV��WKHRULHV�DQG�SRVVLEOH�
VROXWLRQV�UHJDUGLQJ�FOLPDWH�FKDQJH�E\�WDNLQJ�D�4XL]�DQG�SDUWLFLSDWLQJ�LQ�D�GLVFXVVLRQ�

Lesson 172 
Origins and Religion Debate Option 1 
Objective: 7KH�VWXGHQW�ZLOO�FKRVH�D�FRQWURYHUVLDO�LVVXH�UHODWHG�WR�(DUWK�6FLHQFH�WR�GHEDWH�

Lesson 173 
Unit 5 Assessment Review 
Objective:�7KH�VWXGHQW�ZLOO�UHYLHZ�LQIRUPDWLRQ�IURP�8QLW����(DUWK�DQG�0DQ�LQ�SUHSDUDWLRQ�IRU�WKH�
8QLW���$VVHVVPHQW�

Lesson 174 
Unit 5 Assessment 
Objective: 7KH�VWXGHQW�ZLOO�GHPRQVWUDWH�NQRZOHGJH�RI�PDQNLQG¶V�LQWHUDFWLRQ�ZLWK�WKH�HQYLURQPHQW�
E\�WDNLQJ�DQ�$VVHVVPHQW�

Lesson 175 
Closing Discussion 
Objective:�7KH�VWXGHQW�ZLOO�GLVFXVV�WRSLFV�UDLVHG�E\�(DUWK�6FLHQFH�DQG�RYHUDOO�UHIOHFWLRQV�DERXW�WKH�
FODVV�
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Lesson 1 
The Scientific Method 

"No amount of experimentation can ever prove me right; a single experiment can prove me 
wrong." – Albert Einstein 

The scientific method is the name given to the steps we take to investigate a scientific 
question. In short, we first make an observation about the world. Then we make a guess 
about it, and perform an experiment to test that guess. Now, let’s look at those steps in 
detail. 

Steps of the Scientific Method 

1. Make an observation.
Science is all about observing facts and asking questions about them. We want to
know how things work and why things happen. The first step in the scientific
method is to simply observe something and become curious for an explanation.

2. Form a hypothesis.
A hypothesis is just an educated guess. When we form a hypothesis, we come up
with a possible explanation for our observations. It could be right; it could be wrong.
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3. Test the hypothesis with an experiment.
The experiment should be designed to disprove the hypothesis. That might seem
backwards, but a scientist must figure out the truth by process of elimination.

4. Record the results.
Whether or not the results of the experiment went the way the scientist thought they
would, the results are still helpful. Even if the hypothesis is disproved, that causes
the scientist to go back and form a new hypothesis which might be more accurate.
If the results support the hypothesis, the scientist might then go about testing the
hypothesis in another way—in science, skepticism is the rule. It’s normal for
scientists to repeat steps 2-4 many times before getting a satisfying answer to the
original question.

All of that can be a little abstract, so let’s try the scientific method on a down-to-earth 
example. Let’s say there’s a girl named Jennifer and scientists wonder whether or not she 
likes the taste of coconuts. 

1. The whole time we were in Jamaica together, Jennifer didn’t eat any coconuts.
(Observation)

2. I’m guessing that Jennifer does not like the taste of coconuts. (Hypothesis)
3. I offered Jennifer a coconut cake. (Experiment)
4. Jennifer refused to eat the coconut cake. (Results)

In this case, the result (the fact that Jennifer refused my coconut cake) supports my 
hypothesis that she does not like the taste of coconuts. However, it does not prove it. If I 
firmly conclude that Jennifer does not like the taste of coconuts just because she refused 
to eat a coconut cake, I’m committing an error because there are too many other variables 
which could account for the result. This error is called affirming the consequent.  That 
will be explained a little later. 

Dependent and Independent Variables 
One of the more confusing aspects of the scientific method is knowing the difference 
between independent and dependent variables. Every experiment has a dependent and 
an independent variable. The independent variable is the thing that is manipulated by the 
person doing the experiment. The dependent variable changes according to the 
independent variable. That’s why it’s called dependent: it depends on the other variable. 
These usually come together in if/then statements: 

If [independent variable] then [dependent variable]. 

Now, to replace those placeholders with real things: 

If I eat too much bacon, I will have a heart attack. 
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In this case, eating too much bacon is the independent variable, and having a heart attack 
is the dependent variable. That’s because having a heart attack depends on whether or 
not I eat too much bacon. Notice that the reverse is not true: eating too much bacon does 
not depend on whether I have a heart attack. The independent variable alters the 
dependent variable, but not the other way around. 

Affirming the Consequent: Don’t do it! 
Affirming the consequent is a fallacy, meaning it’s an error in logic; it is not a valid way to 
figure things out. Basically, affirming the consequent means assuming the hypothesis is 
true just because 

The results of an experiment don’t contradict the hypothesis. In formal logic, this fallacy 
expressed like this: 

If P, then Q. 
Q. Therefore P.

That probably looks vague and confusing, but P and Q are just placeholders for other 
things; in science, they’re the independent and dependent variables. So, let’s replace P 
and Q with real phrases. 

Let’s say P is “Bob drinks bleach” and Q is “Bob is sick.” The statement would then be: 

If Bob drinks bleach, then Bob is sick. 
Bob is sick. 
Therefore, Bob drinks bleach. 

Do you see why this is wrong? Even if the first two statements are true (drinking bleach 
would make Bob sick, and Bob happens to be sick right now) that does not mean that Bob 
drank bleach. We can’t jump to that conclusion because there are many causes of 
sickness. 

Now, let’s apply this to the previous example: our hypothesis about Jennifer not liking the 
taste of coconuts. 

In this case, P is my hypothesis, “Jennifer does not like the taste of coconuts” and Q is the 
predicted result, “Jennifer will refuse to eat my coconut cake.” If we plug in those phrases, 
the statement above becomes: 

If Jennifer does not like the taste of coconuts, then Jennifer will refuse to eat my coconut 
cake. 

Jennifer refused to eat my coconut cake. 

Therefore, Jennifer does not like the taste of coconuts. 
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Like the previous example about Bob drinking bleach, this conclusion isn’t necessarily 
correct. Little did the researcher know, Jennifer is actually allergic to coconuts, and that’s 
why she refused to eat the coconut cake. 

So remember: don’t affirm the consequent (and don’t drink bleach). 

Lesson Wrap-Up: What does it mean to affirm the consequent, and why shouldn’t you do 
it? 
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Lesson 1 
The Scientific Method 

Name:_____________________________________Date:_________________________ 

Directions:  Complete the scientific method worksheet. 

The scientific method isn’t just for the laboratory; it’s used in everyday life. 

Part 1: The Broken Car 

Observation: My car won’t start. 

Hypothesis 1 (a guess about why it’s not starting): 

Experiment to test hypothesis: 

Hypothesis 2: 
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Experiment to test hypothesis: 

Part 2: The Mysterious Acquaintance 

Next, make an observation about someone you know and fill out the steps of the scientific 

method. For an example of this, look back at the experiment involving Jennifer and 

coconuts. 

Observation: 

Hypothesis 1 (a guess about why it’s not starting): 

Experiment to test hypothesis: 
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Hypothesis 2: 

Experiment to test hypothesis: 
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What does it mean to affirm the consequent, and why shouldn’t you do it? 
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Lesson 2 
The Limits of Science 

“I think science has enjoyed an extraordinary success because it has such a limited and narrow
realm in which to focus its efforts.  Namely, the physical universe.”  ~Ken Jenkins 

Science has certainly answered countless questions about the world, and there are more
questions not yet answered which will hopefully someday be answered by science. However,
there are some questions which can never be answered by science. This is because science works
by taking objective measurements of things. Nonscientific questions, then, are questions that
cannot be answered by any empirical measurement. 

There are three basic categories of questions which cannot be answered by science. 

First, science cannot answer questions of subjective value. An example of this kind of question
would be “which dog is the cutest?” Since there is no objective and measurable standard for what
is cute, this is not a scientific question. 

Second, science cannot answer moral or ethical questions.  Ethics and morality are not based on
scientific measurements, but on philosophy, religion, and intuition. No matter how much we study
the physical world, science can never by itself answer a question about whether or not something
is morally wrong. An example of this is the abortion debate. Scientists can point out when the
heartbeat or brainwaves begin in a fetus—but scientific facts are not, in and of themselves, moral
judgments. 

Third, science cannot answer questions about the supernatural. Supernatura  l literally means
“above the natural,” and since science is by definition the study of the natural world, supernatural
claims are likewise above science (or if you prefer, outside science). The existence of spirits, for
example, cannot be verified by science because we have no means of scientifically studying what
is not part of the physical world. 

So, science has its limits. However, there are many things which science cannot prove or disprove,
science can still help people arrive at nonscientific judgments. For example, the discovery that
there is no significant, testable difference in overall intelligence between males and females has
helped combat sexism in academia and the workplace. 

After reading the above explanation, complete the Limits of Science Worksheet. When you are
finished, discuss your answers with your teacher. 

Lesson Wrap-Up: Name the three types of questions science cannot answer. 
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Lesson 2 
The Limits of Science 

Name: ___________________________________________________________ 

Date: ____________________________________________________________ 

Circle “scientific” or “nonscientific” for each of the questions below to indicate whether or not the
given question can be answered by science. Then, briefly give your reasoning for why the question
can or cannot be answered by science. 

1. Do canaries have teeth?

2. Is murder morally wrong?

3. Is it better to be a Republican or a Democrat?

4. How much acid does a lemon contain?

5. What is the best flavor of ice-cream? Scientific
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Science is built up of facts, as a house is built of stones; but an accumulation of facts is no more a 
science than a heap of stones is a house. ~Henri Poincaré, Science and Hypothesis, 1905

If you wonder why you should care about science, you’re in good company. This is an excerpt is 
from the Great Russian novelist Leo Tolstoy.

A plain, reasonable working man ...expects science to tell him how he ought to live: how to
treat his family, his neighbors and the men of other tribes, how to restrain his passions,
what to believe in and what not to believe in, and much else. And what does our science
say to him on these matters?

It triumphantly tells him: how many million miles it is from the earth to the sun; at what
rate light travels through space; how many million vibrations of ether per second are
caused by light, and how many vibrations of air by sound; it tells of the chemical
components of the Milky Way, of a new element—helium—of microͲorganisms and their
excrement, of the points on the hand at which electricity collects, of X rays, and similar
things.

“But I don't want any of those things,” says a plain and reasonable man—“I want to know
how to live. – Leo Tolstoy. In 'Modern Science', Essays and Letters (1903), 221Ͳ222.

Many people don’t see the need to know much about science because they consider it to be just a
bunch of practically useless facts.

However, science is not just a collection of facts and theories. It’s also a way of thinking. There are
three main reasons to study science: to satisfy curiosity, to help solve the world’s problems, and to
improve the way we think about the world.

Satisfying Curiosity
Nearly every time a young child learns something new, he or she asks, “why?” If the child receives
an answer, sometimes this only leads to more questions—a potentially endless string of why’s.
One reason people study science, perhaps the very first reason, is curiosity. Though most people
don’t plan on becoming research scientists as a career path, curiosity is a part of human nature.
We, as humans, endlessly search for knowledge.

One thing that’s especially alluring about science is that, unlike more theoretical subjects like
philosophy and psychology, science can offer definite answers. The scientific method measures
results in a concrete way, and offers answers that can be verified by others.
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Improving Life

Science has enabled us to cure many diseases, purify drinking water, grow food more efficiently, 
heat and cool our homesͲͲit’s made getting everything we need to survive much easier. Not only 
that; science has also resulted in the invention of countless conveniences like indoor plumbing, 
quick transportation, computers and the internet, even recorded music and entertainment. The 
constant advances in standard of living across the globe are due in large part to the continuing 
advances of science.

Refining Thinking
But what about for those who are not especially curious about how things work and don’t plan on 
being researchers or inventors? Well, Einstein said “The whole of science is nothing more than a 
refinement of everyday thinking.” The skills developed by science are also useful for everyday life.

In other words, the more you learn to think scientifically,
the better you’ll be able to approach more realͲlife
problems.

Cultivating a scientific mindset will help distinguish fact
from fiction. Often, the media reports wild claims based on
insufficient evidence, faulty logic, or shoddy research. Such
claims can be published for reasons ranging from personal
glory to political agendas to selling a product. The more
you know about science, the more you’ll be able to resist

the unsupported nonsense that competes for your attention, support, and wallet.

On the most practical level, you’ll need science not only to pass this class, but also in other classes
and in higher education.

www.AllinOneCurriculum.com

© All In One Curriculum Inc

EARTH SCIENCE STUDENT COURSEBOOK

31

SAMPLE



�
/HVVRQ��
:K\�6WXG\�6FLHQFH"�

Name: ______________________________________________________________

Date: _______________________________________________________________

1.� Albert Einstein said that science is just a refinement of what?

__________________________________________________________________________

__________________________________________________________________________

2.� Summarize Tolstoy’s comment about science. What is his apparent opinion of science?

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

3.� What is wrong with Tolstoy’s assessment of science? Hint: look at the Henri Poincaré quote

at the beginning of this Lesson.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

4.� According to this Lesson, what are the three main benefits of scientific study?

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

www.AllinOneCurriculum.com

© All In One Curriculum Inc

EARTH SCIENCE STUDENT COURSEBOOK

32

SAMPLE



678'(17�0$18$/�����������������������������������������������������������������������($57+�6&,(1&(���/(6621� �

��� Give an example (other than a car that will not start) of how the scientific method could be

used to solve an everyday problem. Give an example of how knowledge of science would

help keep you from wasting

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________�
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Lesson 4 
Levels of Certainty 
“Reasoning must never find itself contradicting definite facts; but reasoning must allow us to
distinguish, among facts that have been reported, those that we can fully believe, those that are
questionable, and those that are false.” 
— René-Antoine Ferchault de Reaumur 
Memoires pour Servir a l'Histoire des Insectes (1736), Vol. 2, xxxiv. Quoted in Jacques Roger, The
Life Sciences in Eighteenth-Century French Thought  , ed. Keith R. Benson and trans. Robert Ellrich
(1997), 16 

There are differences between observations, hypotheses, theories, laws, and facts. Each is
different, and it’s important to know which is which. 

After Lesson 2, you should be familiar with the relationship between observations and
hypotheses: after one observes something, one comes up with a possible explanation
(hypothesis). 

A hypothesis becomes a theory if enough evidence is found for it. A hypothesis is purely a guess;
one might come up with many hypotheses that explain the same observation. A theory is a more
established explanation with support from evidence, fleshed out with related concepts to form a
more full explanation of something. 

Evolution is one example of a theory. It is more than a hypothesis because it is not just an arbitrary
guess; it explains many separate observations and attempts to offer a comprehensive explanation
for how life came about on earth. 

A law is a general rule that describes a whole body of observations about something. In order for
something to be a law, what the law describes has to be observed over and over again without
any observation contradicting the law. There must be no known circumstance in which it is not
true. In other words, a law basically says “given such-and-such conditions, thus-and-so always
happens, and as far as we know there are no exceptions.” A good example of this is gravity. If you
hold your pencil in the air and then let go, it will accelerate downward unless some other force
interferes with it. This will be the case no matter how many times you do it. Our explanation of the
force of gravity upon an object is completely predictable because no one has ever observed an
exception. So, we call gravity a law. 

www.AllinOneCurriculum.com

© All In One Curriculum Inc

EARTH SCIENCE STUDENT COURSEBOOK

34

SAMPLE



 

An important thing about laws is that they do not answer “why” questions. Sir Isaac Newton was
never able to explain why gravity occurs. Even today, scientists haven’t totally figured it out. Laws
simply describe what consistently happens. 

Lastly, a fact is a specific and provable truth. It’s not any kind of guess, principle, or explanation.
It’s a specific, undisputed statement about a specific thing, like “dogs have ears” or “George
Washington was the first US president.” In science, facts and observations are basically the same
thing. 

Now, complete the Levels of Certainty Worksheet. 

Lesson Wrap-Up: Give an example of each: observation, hypothesis, theory, law. The examples
should not be from this text. 
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Lesson 4 
Levels of Certainty 

Name: ____________________________________________________________________ 

Date: ______________________________________________________________________ 

For each statement below, write whether the statement is an observation, hypothesis, theory or
law. 

1. She winked at me. ________________________

2. She thinks I’m cute. _________________________

3. Life came about through evolution. _____________________

4. Force equals mass times acceleration. ________________________

5. The earth is billions of years old. _____________________________

6. Water always boils at 212 degrees Fahrenheit. ___________________

7. The universe is expanding. ____________________

8. My laundry came out with white spots. _______________________

9. This old onion will grow if I plant it in dirt. _____________________

10. Perhaps that fish made me sick. __________________________
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Lesson 5 
Chapter 1 Quiz and Discussion 

Name: __________________________________________ 

Date: ____________________________________________ 

1. Name and explain the four steps of the scientific method.

B


C


D


E


2. What is a fallacy?
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3. What is the following fallacy called?

If Bob drinks bleach, then Bob is sick. 
Bob is sick. 
Therefore, Bob drinks bleach. 

4. In the above example, why is it bad logic to assume Bob drinks bleach?

5. What three types of questions cannot be answered by science?

�. Give an example of a question that cannot be answered by science.�
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�. Albert Einste in said that science is a refinement of what?

�. According to Lesson 3, what are the three main benefits of scientific study?

B
 ________________________________________________________________________

C
 ________________________________________________________________________

D
 ________________________________________________________________________

�. Give an example of how you could use the scientific method to solve an everyday problem.�

1�. Is the following statement a hypothesis, theory or law?

An object at rest will stay at rest unless acted upon by an outside force.�

11. Is the following statement a hypothesis, theory or law?

The earth is billions of years old.�

12. Is the following statement a hypothesis, theory or law?

Based on the sound on the roof, it must be raining outside.
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Lesson 6 
Earth: A Closed System 

An Interdisciplinary Science 
Earth science is one of the broadest 
physical sciences; it's a little bit of 
everything. Earth science can be 
broken down into many more 
specific sciences: geology is the 
study of the solid, inorganic parts of 
the earth, including everything from 
sand and rocks to mountains to the 
earth's innermost core. This is 
probably the first topic most people 
think about when they hear the 
phrase "earth science." However, 
earth science includes many other 
subjects. 

Environmental science studies 
how to best care for the 
environment. This includes figuring 
out how to best manage resources, 
how to limit and clean up pollution 
and trash, and how to make sure we 
don't unintentionally damage our 
planet. Recent discussions about 
pollution and climate change have 
made environmental science one of 
the most active branches of earth 
science, and perhaps the branch 
that the general public is most 
concerned with. 

Oceanography and hydrology explore the waters on earth and everything in them, 
including the vast array of life in the ocean. 

Atmospheric sciences study the atmosphere: what it's made of and how it behaves. One 
atmospheric science we can appreciate on an everyday basis is meteorology, the science 
that allows us to measure atmospheric conditions to predict the weather. 
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These are only a few examples, and each of these sciences could be broken down further 
into more specific disciplines, some of which will be touched on in later Chapters. 

System Classifications 
Scientists refer to the earth as  a closed system. What does that mean? Well, there are 
three types of systems: open, closed, and isolated. An open system is permeable to both 
matter and energy, meaning matter and energy can move in and out. A closed system is 
permeable to energy but not matter, and an isolated system is permeable to neither. 

Open Systems 
In an open system, both matter and energy can go in and out. Most things in our everyday 
experience are open systems. Your own body is an example of an open system. Both 
matter and energy move in and out. You gain matter when you eat or drink and lose it 
when you use the bathroom. You also gain and lose energy from food as well as heat. A 
house, a car, or any plant or animal--all these are open systems. 

Closed Systems 
In a closed system, matter cannot go in or out. Only energy is transferred. An example of 
this could be a sealed glass jar. Matter cannot go in and out, but as the temperature of 
the jar changes, thermal energy goes in and out. 

The earth is considered a closed system. It is not an isolated system because the earth 
absorbs energy from the sun. But it is not an open system because matter does not enter 
or leave earth. Earth absorbs radiation from the sun and emits radiation back into space. 

Of course, strictly speaking, matter does pass in and out of the earth’s atmosphere. 
Meteorites make it to earth every day, and the our exploration of space removes matter 
from earth. For example, the launch of space shuttles leaves debris in space. The Mars 
Rover, though it may not weigh very much, its mass is from earth and is now on Mars. So, 
matter does go in and out of earth, but it's not very much matter. Most meteorites that hit 
earth are tiny. Even large masses like space stations are not at all significant when 
compared to the overall mass of earth. So, while earth is not technically a closed system, 
it's close enough that's it's helpful to think of it that way. 

Isolated Systems 
In an isolated system, neither matter nor energy move in or out. It is totally separated from 
everything around it. A true isolated system is only theoretical, because nothing in our 
experience is totally isolated from all other matter and energy. There are, however, things 
that are practically isolated systems. One example would be our solar system. The solar 
system is not technically an isolated system because, for example, sun is subject to the 
gravitational pull of other stars in the galaxy. However, when we are examining the solar 
system itself, it does not appear to be affected by outside forces in any significant way. 
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We sometimes call the universe an isolated system, but that's only because the universe 
is the word we use for "all matter and energy we can observe." It's isolated because, by 
definition, there is no matter or energy outside of it. 

It's also important to remember that these terms are in the context of the study of physics. 
In other contexts, like computer science or business, open and closed systems have other 
meanings. 

When you have finished the above reading, complete the Open and Closed Systems 
Worksheet. When you are finished, confirm your answers with your teacher. 

Lesson Wrap-Up: Name some of the subjects included in earth science. Explain why the 
earth is considered a closed system. 
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Lesson 6 
Earth: A Closed System 
Name:_____________________________________________Date:_________________ 

Name some of the subjects included in earth science. Explain why the earth is considered 

a closed system.  Write whether each of the items below is an open or closed system. 

1. A glass jar with an airtight seal. ___________________

2. An apple tree. ___________________________

3. A car.  ___________________________

4. A college dormitory. ____________________________

�. A battery.  _________________________________

�. A light bulb _______________________________

�. The ocean. _______________________________

�. A spacesuit. _______________________________

�. A gas station. ________________

10.A dog. _______________
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Lesson 7 
The Four Spheres 

As you learned in the previous Lesson, earth science is an interdisciplinary science that covers
many aspects of our planet.  Though there are many sciences, the study of earth is the study of
four main systems, which are called spheres. These systems are: the geosphere, the atmosphere,
the hydrosphere, and the biosphere. 

Geosphere 
The geosphere includes all of the solid parts of the earth's crust and 
interior, including soil, rocks, minerals, and the earth's mantle and 
core. 

How the geosphere interacts with other systems: 
The geosphere is shaped by all the other spheres. Rocks are 
broken down by a combination of wind, water, plants and even 
bacteria. The broken down materials then form soils and sediments. In this way, earth's
other systems contribute to the rock cycle. This is one reason why Earth Science is so
broad. As soon as you start to study geology, you realize how many other aspects or
science are involved to explain how rocks form and change. 

Atmosphere 
The atmosphere is the layer of gasses surrounding the earth. 
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How it affects other systems: 
While earth is not the only planet with an atmosphere, earth's atmosphere is unique in its
ability to support life. The air is full of both oxygen and carbon dioxide to support plant and
animal life. It lets in plenty of sunlight while filtering out most of the sun’s harmful
radiation. The atmosphere also carries water from one place to another, spreading the
hydrosphere across the land through precipitation to nourish the biosphere. 

Hydrosphere 
The hydrosphere is composed of all the water on earth. Water is what sets earth apart from other
planets in the solar system. Oceans and seas alone cover more than 2/3 of the earth's surface.
There are also rivers and streams connecting them and water underground. Depending on the
region, water also saturates the soil and the air. If the earth were somehow flattened--all the
mountains knocked down and holes filled in so that the earth was one flat ball--the earth would
be entirely covered by water 8,200 ft deep (that's over 1.5 miles deep, or six and a half empire 

state buildings stacked on top
of one another!). 

How it affects other systems:
The presence of water almost
everywhere on earth gives a
clear example of just how
connected the four spheres
are. There is groundwater in
the geosphere, not only in the
topsoil but deep beneath the
earth's surface as well. 

Our atmosphere is full of water.
Sometimes we can see it as
clouds, fog, and precipitation. 

Sometimes we can feel it: humidity, which is just another word for the amount of water in the air
around us, is responsible for that hot and sticky feeling on summer days. 

The human body is mostly water (somewhere between 50 and 80% depending on the person) and
we humans need to consume about two liters of it on a daily basis just to avoid dehydration, and
even under the most ideal conditions, anyone will die within one week without water. 

The oceans also regulate the earth's climate, which you will learn about more in a later Chapter. 
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Biosphere 
The biosphere is the collection of all life on earth. Since we have not yet found signs of life
anywhere beyond earth, the biosphere includes all life that we currently know of: microorganisms,
plants, animals, and human beings. 

How the biosphere affects other systems: 
Plants take carbon dioxide, a compound useless to animals and humans, and release
oxygen into the air. Without the way plants interact with the atmosphere, we'd all
asphyxiate. 

Some bacteria create gas when they break down living matter; this is responsible for the
bad smell given off by rotting things. Plants also shape geosphere by breaking down rocks.
Sometimes this is a problem for humans when vines and roots damage the structure of
buildings. Of course, we humans are part of the biosphere, and our behaviors affect all the
systems of earth in many ways; some of these will be covered in Lesson 9. 

Complete the Spheres of Earth and Sphere Interaction Worksheets. 

Lesson Wrap-Up: Ask the teacher any questions you may have about how the four spheres relate
to each other. 
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Lesson 7 
The Four Spheres 

Name: _______________________________________________________ 

Date: ________________________________________________________ 

Spheres of Earth Worksheet 

In the blank provided, write which sphere each item belongs to: geosphere, atmosphere,
hydrosphere or biosphere. 

1. A rock. ______________

2. Dirt. _________________

3. A rosebush. _______________

4. Oxygen in the air. __________________

5. The Nile River. ____________________

6. A pizza. ___________________________

7. A volcano. ________________________

8. A rain puddle. ____________________

9. A garden. __________________

10. Clouds. _______________________

11. The Indian Ocean. _________________

12. The ozone layer. ______________________
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Sphere Interaction Worksheet 

Using examples from the reading above or from your own thoughts, answer the questions below. 

1. Give an example of how the geosphere and atmosphere�interact.

2. Give an example of how the geosphere and hydrosphere interact.�

3. Give an example of how the geosphere and biosphere interact.�

4. Give an example of how the atmosphere and hydrosphere interact.�

5. Give an example of how the atmosphere and biosphere interact.�
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6. Give an example of how the hydrosphere and biosphere interact.
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Lesson 8 
Ecology 

Ecology is the study of the environment as it relates to living organisms. Though it relates to earth
science, it is technically a subdivision of biology. However, ecology is broader than most aspects of
biology; while biology tends to study the specific characteristics and processes of individual living
things, ecology studies how organisms are adapted to their environment and how they are
distributed across that environment. 

If there’s one word that describes life on earth, it’s variety. There are 1.4 million known species on
earth, of which humans are only one. If you took only five seconds to look at each one, it would
take 67 years just to see them all! About 250,000 species are plants. Half of the species on earth
(750,000) are insects, and 300,000 of those are beetles. Without insects, most plants and animals
on earth would be extinct within one year. It is said that J.B.S. Haldane, a well-known British
biologist and geneticist was once asked what one might be able to tell about the creator of the
world from what Haldane had studied of creatures on earth. His reply was that the creator exhibits
" an inordinate fondness for beetles. " 

Life on earth has been found at temperatures as cold as -41 degrees Fahrenheit and as hot as 235
degrees. At these temperatures, humans and most animals we know of would be frozen solid or
cooked alive. Yet, life on earth is diverse enough that some life forms thrive even under such
conditions. 

Populations of various forms of life
are held in a delicate balance, and a
change in the population of one
thing affects other things that share
the same space. For example,
individual grasshoppers are
relatively harmless, but there are
many instances of grasshoppers
(locusts) destroying entire crops,
causing the people who relied on
those crops to face hunger and even
starvation. The problem comes when
there are too many in a given area. 

One important term in ecology is biodiversity: the level of diversity, or variety, in biological life in a
certain area. Biodiversity helps protect against ecological disasters. One famous example is the
potato famine in Ireland (also called the Great Famine) between 1845 and 1852. During that time,
the people of Ireland relied heavily on potatoes as their main food source. When a blight swept 
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over the crops--a particular fungus that rotted potatoes--a large portion of Ireland's food source
was ruined. As a result many Irish people starved to death or died of disease due to malnutrition. 

This illustrates the importance of biodiversity. Disasters like this are far less likely when multiple
crops are cultivated; they won't all have the same vulnerability. 

Extinction is a growing threat to biodiversity.  Though scientists are not yet agreed on the exact
numbers, extinction of plants and animals seems to be occurring at a much higher rate than usual,
perhaps higher than at any other time in history. Though extinction is not exclusively the fault of
human activity, destruction of habitats by human activity is a major contributor to the extinction
of many species. 

There are a few cases in which humans have intentionally caused extinction. The Smallpox virus,
responsible for so many deaths all across the globe, is now extinct due to the widespread
distribution of the vaccine. The last naturally occurring case was in 1977. Since then, the virus only
exists in a few labs for research purposes. 

When you have finished reading the above material, complete the Ecology Comprehension Check. 

Lesson Wrap-Up: Explain what ecology is without reading from the text. 
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Lesson 8 
Ecology 

Explain what ecology is without reading from the text. 

1. How many known species are on the planet earth?

2. A prominent biologist noted that there was an unusually high number of species in what

order (category)?

3. What are the most extreme temperatures at which life been found on earth?
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4. The study of the environment as it relates to living things is called what?

__________________________________________________________________________

5. Humans have caused the intentional extinction of what organism? ____________________

�. What disaster in Ireland was partially caused by lack of biodiversity? __________________

�. What seems to be happening at a higher rate than usual as a result of human activity?
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Lesson 9 
Humans and the Biosphere 

Gaia Hypothesis 
The biosphere is one complex, interacting system in which forms of life rely on other forms of life
for survival.  Because of this, the earth can be thought of almost as a single organism with
different parts that work together. This idea is called the Gaia Hypothesis. 

Of course, the Gaia hypothesis doesn't suggest that the earth or " mother nature "  is actually a
single life form--but that it is so interconnected that it acts like one. Consider the way the various
systems in our own bodies work together. If any number of vital systems failed, the whole body
would die. It is only by working together that each part is able to function. Similarly, the entirety of
life on earth acts together as one balanced system. 

One of the clearest examples of this is the way plants increase the level of oxygen in the air.
Instead of competing for oxygen with animals and humans, plants instead absorb carbon dioxide,
which is useless to humans, and release oxygen into the air. 

Without plants, we would run out of air. Why? Oxygen is one of the most reactive elements in the
atmosphere, second only to fluorine. This means that oxygen combines with other gases and
minerals easily. Once oxygen has combined with another substance, we can no longer breathe it.
Water contains an oxygen atom (that’s the O in H2O), but you can’t breathe water. Even fish only
filter loose oxygen out of the water; they don’t break down the H2O molecule. If plants did not
release oxygen into the air, the level of oxygen in the atmosphere would decrease. 

Through the chemical process we call respiration, animals absorb oxygen and produce carbon
dioxide. If there were only animals, all the oxygen would get used up. Plants absorb carbon dioxide
and produce oxygen. Life on earth is so perfectly balanced that animals and humans have all the
oxygen we need and plants have all the carbon dioxide they need. Because of the presence of
both forms of life, the total amount of oxygen and carbon dioxide in the atmosphere never 
changes. 

Fruit bearing plants create seeds inside of food we eat. The sugars, proteins and other nutrients in
fruit sustain animals, and taking the fruit helps spread the seeds, either through animal waste, or
even by a person simply picking an apple off a tree and tossing the core somewhere else. Other
plants spread their offspring with a type of seed called a bur that sticks to clothes and fur as
people and animals pass by. 
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The Lonely Humans 
Are humans the dominant form of life or earth? It depends how we decide to measure
dominance. Humans are by far the smartest creature on earth.  Human intelligence has given us
the ability to create tools and engineer solutions that afford us dominion over plants and animals. 

Still, when studying the biosphere, it’s important to keep in perspective how small humans are.
Humans are certainly not the largest creatures, nor the most physically capable. Many animals
have us beat in that department. Most humans would not want to pick a fight with a lion, a shark,
or an elephant. Even a big dog will put up a good fight against a bare-knuckled human. 

Humans are not the most abundant life form
on the planet either. Compared to other forms
of life on earth, humans are a relatively rare
creature.  In terms of sheer numbers, the most
abundant life on the planet is bacteria.
Scientists estimate that the earth contains
approximately 5 x 10^30 cells of bacteria.
That's
5,000,000,000,000,000,000,000,000,000,000 or
five trillion-billion-billion. There are more
bacteria in your own body than there are
human cells. 

You might think there wasn't much life at the
ocean floor, where it's cold, dark, and the
pressure is very high. But bacteria thrive there,
too. The seafloor can contain as many as 10 

billion bacteria per milliliter. Bacteria have even been found almost 3,000 feet below the seafloor,
where no oxygen can penetrate. The bacteria there are anaerobic, meaning they do not require
oxygen to survive. 

One reason humans can still be considered the dominant species of earth is that no other creature
comes close to us in intelligence. Even apes, who share most of our genetic code, only reach the
approximate intelligence of toddlers. As far as we know, no species other than humans are
capable of artistic expression or abstract reasoning. And while humans come in many shapes and
colors, we’re all the same species, and no other creature comes even close. 
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Lesson 9 
Humans and the Biosphere 

Name: _______________________________________________________ 

Date: ________________________________________________________ 

Comprehension Check 

Complete the comprehension questions. 

1. The idea that the whole biosphere behaves like one organism is called what?

2. In your own body, human cells are outnumbered by what?

3. In your own words, why would we run out of oxygen without plants?

4. Judging by pure quantity, what is the most abundant form of life on earth?

5. How many species of humans are there? ________________________________________
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�. Describe two ways plants use animals to spread seeds.

�. Are there any forms of biological life on earth that don’t require oxygen?
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Lesson 10 
Landform Vocabulary 
The surface of earth is more varied and interesting than that of any other planet. If you've ever
seen pictures of the surface of mars, you know it looks like one vast, boring desert. The other
planets, as far as we know, seem to be dead masses of gas and rock. The earth, on the other hand,
is full of variety. Because of the variety of landforms on earth, we have names for many of the
different shapes and types of land on earth. 
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Lesson 10 
Landform Vocabulary 

Perform an internet image search for each of these landforms below. From the pictures, write a
short description of what you think the word means. After you have finished guessing the
definitions for each word based on pictures, your teacher will read the actual definition of each
word. Record the definition and compare it to yours. 

Basin:

Canyon:�

Cape:�

Cay (or key):

Cliff:�

Delta:
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Dell:

Desert: 

Divide: 

Forest: 

Glade: 

Hill: 

Isthmus: 
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Jungle:

Mountain: 

Peninsula: 

Plain: 

Plateau: 

Prairie: 

Rainforest: 
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Savannah:

Tundra: 

Valley: 

Volcano: 
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Landforms Worksheet 

Answer the following questions 

1. What's the difference between a plain and a plateau?

2.� Which is larger, a gulf or a bay?

3. What's the definition of a desert?

4.� Are all deserts hot?

5. How is a jungle related to a rainforest?

�. What’s the difference between an isthmus and a peninsula?

�. How is a savannah different from a prairie?

www.AllinOneCurriculum.com

© All In One Curriculum Inc

EARTH SCIENCE STUDENT COURSEBOOK

63

SAMPLE



 

8. What’s the difference between a canyon and a cliff?
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Lesson 11 
Land and Water Vocabulary 

Name: ___________________________________________ 

Date:  ____________________________________________ 

Two thirds of the earth's surface is covered in water. Just as there are many names for 
types of land, there are also many names for bodies of water or land shaped by water. In 
this Lesson, you will learn the names of many types of water forms and water-related 
landforms. 

Perform an internet image search for each of these landforms below. From the pictures, 
write a short description of what you think the word means. After you have finished 
guessing the definitions for each word based on pictures, your teacher will read the actual 
definition of each word. Write down this definition and compare it to yours. 

Archipelago:

Atoll: 

Bay: 

Bayou: 

Brook: 
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Canal: 

Channel: 

Coast: 

Cove: 

Glacier: 

Gulf: 

Island: 

Lagoon: 

Lake: 

Marsh: 
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Oasis:

Ocean: 

Reef: 

River: 

Sea: 

Shoal: 

Spring: 

Swamp: 

Tributary:
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Waterfall:
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Lesson 11 
Land and Water Vocabulary 

Name:_______________________________________________Date:_______________ 

Land and Water Worksheet 

�� Which of the following is man made by definition? Lake, brook, canal.

�� Rank from wet to dry: lagoon, marsh, jungle, prairie, and desert.

�� An atoll is a type of what landform?

�� What’s the difference between a marsh and a swamp?

�� What’s the difference between a lake and a sea?

�� A small cave in the side of a cliff or mountain is called what?
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�� What’s the difference between a sea and a lagoon?

�� An archipelago is a collection of what?
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Lesson 12 
Chapter 2 Quiz and Discussion 

Name: ________________________ 

Date: _________________________ 

�� Is a sealed glass jar an open, closed or isolated system?

________________________

�� Is the human body an open, closed or isolated system?

________________________

�� Is a battery an open, closed or isolated system?

______________________________

�� How many known species are on the planet earth?

________________________________

�� A prominent biologist noted that there was an unusually high number of species in

what order (category)?

�� What are the most extreme temperatures at which life been found on earth?

__________________________________________________________________
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�� The study of the environment as it relates to living things is called what?

_______________

�� Humans have caused the intentional extinction of what organism?

____________________

�� What disaster in Ireland was partially caused by lack of biodiversity?

__________________

���What seems to be happening at a higher rate than usual as a result of human

activity?

���The idea that the whole biosphere behaves like one organism is called what?

��� In your own body, human cells are outnumbered by what?

__________________________

���  In your own words, why would we run out of oxygen without plants?
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���  Judging by pure quantity, what is the most abundant form of life on earth?

���  Describe one way plants use animals to spread seeds.

���  Which is larger, a gulf or a bay?

���  What's the definition of a desert?

��� Are all deserts KRW"

���  How is a jungle related to a rainforest?

���  What’s the difference between an isthmus and a peninsula?
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���What’s the difference between a canyon and a cliff?

���Which of the following is man made by definition? Lake, brook, canal.

���R ank from wet to dry: lagoon, marsh, jungle, prairie, desert.

���An atoll is a type of what landform? __________________________

���What’s the difference between a marsh and a swamp?

���What’s the difference between a sea and a lagoon?
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���  In your own words, what makes humans a unique species? In what ways are we

“dominant”?

���Explain why earth science includes so many different sciences
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Lesson 13 
Types of Energy 

The earth and objects on it have three main sources of energy: gravity, the sun, and 
geothermal energy from radioactive decay. 

W kimedia Commons - *eothermal Energy Map 

Geothermal Energy and Radioactive Decay 
*eo means earth, thermal means heat, so geothermal means “earth heat.” *eothermal 
energy is the warmth emitted by the earth’s mass, especially from deep inside the earth. 
The very center of the earth is thought to be warmer than the surface of the sun, or 
somewhere between �000 and 13000 degrees Fahrenheit, though we don’t have a way to 
actually measure that deep. 

Radioactive Decay is the main source of geothermal energy. As complex elements decay 
into more stable ones, they shed energy in the form of heat. The center of the earth is full 
of very dense elements which give off plenty of heat as they decay. 
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Solar Energy 
8ltimately, most of earth’s energy comes from the sun. We receive radiation from the sun. 
About 30� is reflected back into space. Some is absorbed by clouds, which warms the 
atmosphere. About �0� makes it to the earth’s surface (the land and ocean). Some is 
used for solar power. Some is used by plants, which in turn is used by animals, including 
ourselves. 
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Lesson 13 
Types of Energy 

Name: ____________________________________ 
Date: _____________________________________ 

1. 8ltimately, most of the earth’s energy comes from what source?

2. After being filtered through the atmosphere, how much of the sun’s energy reaches

the earth’s surface? __________

3. What is the estimated temperature range for the center of the earth?

________________

4. Why don’t we know the exact temperature of the center of the earth?

�. What does “geothermal” literally mean? _________________

�. What is the main source of geothermal energy?
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�. Briefly explain the process of radioactive decay in your own words.
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Lesson 14 
Gravity 

Another source of energy on earth is gravity. 
Simply put, the higher something is off the 
ground, the more energy it has due to gravity. 
This is called gravitational potential energy. If 
you put a book on a desk, it has gravitational 
potential energy. If you slide it off, that energy is 
released as gravity pulls it to the earth. As 
things fall, they accelerate at a rate of about �.�
m/s2, meaning its speed increases every 
second by a rate of �.� meters a second. 

That might be confusing, so let’s use an 
example. Imagine dropping a watermelon from 
the top of the Empire State Building, which is 
about 3�1 meters tall. To make the example 
easy to understand, we’ll ignore air resistance, 
which slows down falling objects on earth. 

The starting velocity is of course ]ero, because you are holding the watermelon and it isn’t 
moving. After you let go, one second later the watermelon would be traveling downward at 
a speed of �.� m/s, and this speed will increase by another �.� m/s every second that 
passes.  So, after ten seconds, the watermelon would be traveling at a rate of �� meters 
per second. That’s 21� miles per hour�

Now the formula to figure out how far an object will fall in a certain number of seconds or 
how long it would take to hit the ground from a certain height is a bit more complicated, 
and better suited for a physics class. For now, simply think about this in terms of energy 
on earth: gravitational potential energy (*PE) is transferred into motion, which we call 
kinetic energy. The more *PE it gives up (in height above the earth), the more kinetic 
energy it gains (in speed it’s traveling). This continues until the watermelon smashes on 
the ground, transferring its kinetic energy into the ground. 

When it’s halfway to the ground, part of its energy is *PE and part is kinetic. That’s 
because what it has lost in *PE by falling it has gained in kinetic energy (motion). Just 
before it hits the ground, virtually all its energy will be kinetic and its *PE will be spent. 
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Of course, there are more useful applications of gravitational potential energy than 
smashing produce on the ground. *ravitational energy is used to keep satellites in orbit 
(including the moon), to help food move from your mouth to your stomach, and to keep 
you from floating to the certain doom of outer space every time you jump. *ravity holds 
the earth’s atmosphere in place, giving us air and rain. As forces go, gravity is not very 
strong, but without it, life on earth would be impossible. 

Homework Required: Finish the Worksheet for homework if you need more time after the 
Lesson. 

Lesson Wrap-Up: Explain the relationship between kinetic energy and gravitational 
potential energy. 
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Lesson 14 
Gravity 

Name: ______________________________________ 

Date:  _______________________________________ 

Complete the following: 

1. Name three ways you might die if there was suddenly no gravity on earth.

2. What’s another term for energy of motion?

3. Does an object higher off the ground have more or less *PE than a lower object?

4. The type of energy an object has due to its position above the earth is called

________________________________________, abbreviated ________.

�. A still object suspended high in the air has plenty of _______________________

energy and no ______________________________ energy.
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�. An apple falls off a tall tree. Just before it hits Isaac Newton’s head, most of its

energy is ____________________________ energy and almost none is

___________________________ energy.

�. Aside from gravity, the other two primary sources of energy on earth are what?
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Lesson 15 
Energy Renewal 
We use energy on earth from a variety of sources for many things, like electricity, heat, 
and transportation. Energy sources can be divided into two groups: renewable and 
nonrenewable. Renewable energy sources are sources which are naturally replenished 
over time. Nonrenewable resources do not naturally replenish fast enough to match how 
quickly we use them, which means we will eventually run out. 

Note that whether an energy source is renewable or not does not automatically mean it is 
good or bad for the environment. With nonrenewable resources, the main concern is 
running out of them. As of 200�, about 1�� of the energy used worldwide is renewable. 
The rest is nonrenewable. In this Lesson, we’ll briefly go over examples of both categories. 

Non-Renewable Sources 

The biggest sources of non-renewable energy are fossil fuels. Fossil fuels include 
petroleum (which is processed into oil and gasoline, among other things), natural gas, and 
coal. These are all naturally occurring substances which release plenty of energy when 
burned. These all come from ancient plants and animals which died, were buried and 
processed inside the earth. 

You might think fossil fuels should be considered renewable because new plants and 
animals die every day. However, it would take millions of years for something that died 
today to become fossil fuel. The earth cannot possibly replace fossil fuels nearly at the 
rate we currently use them, so they are considered non-renewable. In this way, whether 
something is renewable depends not only on the properties of the energy source, but on 
how much we use it. 

Nuclear energy is also non-renewable. It relies on harnessing 8ranium, a naturally-
occurring element in the earth, which will eventually run out. 

Wind Power 

Wind can also be harnessed for energy. Wind power is by no means new; boats have long 
used sails to catch wind to push them along, and windmills use the wind’s motion to spin 
the turbine and grind grain. Recently, wind has become a more viable source of 
commercial electricity. Like windmills, turbines are used to create mechanical energy from 
wind, but this can be used to produce electricity instead of grinding grain. 
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Hydropower 

Hydropower works on a similar principle to wind power; flowing water is used to turn a 
turbine which powers a generator. Since water is about �00 times denser than air, plenty 
of energy can be obtained from a body of water even if it isn’t flowing very fast. 
Hydropower accounts for the largest amount electricity we currently get from renewable 
sources.  Hydropower is most often harnessed by dams, which block the water and use its 
pressure to turn a turbine. 

Solar Energy 

The sun sends about 3,��0,000 exajoules of energy to earth every year. This is more than 
the total amount of energy that could be obtained from all the non-renewable resources 
currently on earth. This makes it one of the most promising sources of energy for the 
future. Solar panels capture photons (light particles) which knock electrons into a higher 
state of energy, causing electricity. This is called the photovoltaic effect. Research is still 
being done on how to best harness solar energy, and though its future is promising, it’s not 
yet a major source of commercial electricity, even compared to other forms of renewable 
energy. 

www.AllinOneCurriculum.com

© All In One Curriculum Inc

EARTH SCIENCE STUDENT COURSEBOOK

85

SAMPLE



 

At Nellis Air Force Base in Nevada, �0,000 solar panels are linked together in an array that can generate 1� megawatts of electricity for 
the base. Photo credit: 8.S. Air Force.

Biomass and Bio-fuel 

Biomass and bio-fuel refer to the use of plant and animal matter for power. 8nlike fossil 
fuels, bio-fuel is made from recently dead organisms. It is a renewable source because we 
don’t have to wait millions of years before the mass is used for energy. One of the most 
well-known uses of biomass for energy is burning wood and dead plants for heat and light. 
Rotting garbage also produces methane gas which can be gathered and used as fuel. 
Some crops like corn and sugarcane are fermented to produce alcohol which can then be 
used as a flammable fuel. Bio-diesel is fuel made from oils and fats from plants and 
animals. 

Geothermal Energy 
*eothermal energy is derived from hot water or steam pumped from the earth’s hot core. 
Since heat engines are not very efficient, much of the heat goes to waste. 
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However, since the earth provides a practically endless supply of thermal energy, 
efficiency is less of a concern than it would be for a machine that consumes fuel. Once a 
geothermal power plant is built, it is relatively easy to maintain. 

However, they are expensive to build and have been historically limited to areas where the 
earth’s inner heat comes closer to the surface. 

Homework Required: Investigate whether the energy for your house is renewable or 
nonrenewable. You may have to call your power company or visit its website. Write down 
your findings and bring them to the next Lesson. 

Lesson Wrap-Up:  Without referring to the reading, explain the difference between 
renewable and nonrenewable energy. 
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Lesson 15 
Energy Renewal 
Name: ______________________________ 

Date: _______________________________ 

1. Complete the following questions

2. Define renewable energy source.

3. Define nonrenewable energy source.

Write renewable or nonrenewable next to each energy source. 

4. Solar power ____________________

�. wind power ____________________

�. hydro power ____________________

�. biomass ____________________

�. coal ____________________

�. petroleum ________________
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10. natural gas ______________

11. nuclear power ______________________

12. What’s the biggest source of non-renewable energy we use?

13. What’s the biggest source of renewable energy we use?

14. Coal, petroleum and natural gas are all referred to as what category of energy
source?
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Lesson 16 
Heat Transfer 
Heat is the movement of thermal energy from one thing to another, changing an object’s 
temperature as the energy moves. Heat is transferred through three processes: 
conduction, convection, and radiation. Let’s take a look at them one at a time. 

Conduction 
Conduction is the physical transfer of heat from matter in contact with other matter. 
9ibrating atoms and molecules bump into other atoms and molecules, transferring kinetic 
energy. Conduction happens with all forms of matter, but its conductivity varies. 
Thermal conductivity refers to the speed at which a certain material changes temperature. 
The higher a substance’s thermal conductivity, the faster it will heat up or cool off. Thermal 
conductivity varies greatly from one material to another.  Something with very low 
conductivity which slows the transfer of heat is called an insulator. 
Solids are better at conducting heat than liquids and gasses because they are more 
dense. Likewise, denser solid objects are often more conductive than less dense objects. 
Notice that solid objects that conduct heat quickly tend to be heavier (like an iron skillet, for 
example), while insulators such as blankets or coats tend to be light. 

Metals are generally the best conductors of heat. On a molecular level, metallic bonds 
have many free-moving electrons which are able to transfer heat faster. 

Convection 
Convection is the transfer of heat along with the transfer of particles in liquids and gasses. 
If you boiled water in a tea kettle and poured it into a cool bath, the water of different 
temperatures would mix together, and the water in the bath would be an in-between 
temperature, warmer than the original bath, but not as warm as the boiling water. This is 
convection. It is simply a mixture of conduction (the vibrating particles brush against each 
other) and the motion of fluids as particles of different temperatures mix together. 

Radiation 
Heat can also be given off as radiation. All matter with any thermal energy at all emits 
thermal radiation. The movement of charged particles in matter creates radiation. 8nlike 
conduction and convection, radiation transfers heat without requiring any matter to touch 
it. For example, the sun warms your skin without passing through matter directly--there are 
millions of miles of relatively empty space between you and the sun. Sitting in the sun is 
warmer than sitting in the shade, even though your distance from the sun is not changing. 
In the same way, a bright bonfire radiates heat even if the surrounding air is cold. 

The way matter affects radiated heat is, in a way, opposite from how it works in 
conduction. Conduction requires matter, especially dense matter. Radiation, like light, can 
be blocked by matter. Some of the best blockers of radiation are dense metals like lead. 
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Homework Required: Finish the Worksheet for homework if you need more time after the 
Lesson. 

Lesson Wrap-Up: Think of everyday examples of conduction, convection and radiation. 
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Lesson 16 
Heat Transfer 
Name: ___________________________________ 
Date: ____________________________________ 

1. What is conduction?

2. What is radiation?

3. What is convection?

For each example below, write which type of heat transfer takes place: conduction, 
convection or radiation. Note: Every case of convection involves conduction. For these 
cases, write convection, not conduction. 

4. You’re near a bright bonfire. It feels hot even though the air is cold.

_________________

�. When you open your air-conditioned car on a summer day, the car becomes

warmer almost instantly. ________________

�. Lost in the woods, two friends sleep back to back to keep warm for the night.

___________
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�. You use your microwave to heat yesterday’s leftovers. _____________

�. When you hold your hand an inch away from an incandescent light bulb, it feels hot.

_______________

�. On a cool summer evening, you turn on a fan which blows out the window, cooling

your room. _____________

10.You pour cold cream into hot coffee, which cools the coffee slightly. _____________

11.You turn on a burner on your kitchen stove and make pancakes on a hot griddle.

__________________

12.On a sunny day, the sand is so hot that it burns your feet.
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Lesson 17 
Chapter 3 Quiz and Discussion 

Name:_______________________________________________Date:_______________ 

1. What is kinetic energy?

2. 8ltimately, most of the earth’s energy comes from what source?

3. After being filtered through the atmosphere, how much of the sun’s energy reaches

the earth’s surface?

4. Why don’t we know the exact temperature of the center of the earth?

�. What does “geothermal” literally mean?
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�. What is the main source of geothermal energy?

�. Briefly explain the process of radioactive decay in your own words.

�. Name three ways you might die if there was suddenly no gravity on earth.

�. What’s another term for energy of motion?

10. Does an object higher off the ground have more or less *PE than a lower object?
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11. The type of energy an object has due to its position above the earth is called

________________________________________, abbreviated ________.

12. A still object suspended high in the air has plenty of

___________________________ energy and no ______________________________

energy.

13. An apple falls off a tall tree. Just before it hits Isaac Newton’s head, most of its

energy is ____________________________ energy and almost none is

___________________________ energy.

14. Aside from gravity, the other two primary sources of energy on earth are what?

1�. Define renewable energy source.

1�. Define nonrenewable energy source.

Write whether each energy source below is renewable or nonrenewable. 

1�. Solar power ______________________

1�. wind power  ______________________
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1�. hydro power  ______________________

20. biomass  ______________________

21. coal  ______________________

22. petroleum  ______________________

23. natural gas  ______________________

24. nuclear power  ______________________

2�. What’s the biggest source of non-renewable energy we use?

2�. What’s the biggest source of renewable energy we use?

2�. Coal, petroleum and natural gas are all referred to as what category of energy source?

2�. What is conduction?
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2�. What is radiation? 

30. What is convection?

For each example below, write which type of heat transfer takes place: conduction, 

convection or radiation. Note: Every case of convection involves conduction. For these 

cases, write convection, not conduction. 

31. You’re near a bright bonfire. It feels hot even though the air is cold.

_________________________

32. When you open your air-conditioned car on a summer day, the car becomes

warmer almost instantly. _________________________

33. Lost in the woods, two friends sleep back to back to keep warm for the night.

_________________________

34. You use your microwave to heat yesterday’s leftovers.

_________________________

3�. When you hold your hand an inch away from an incandescent light bulb, it feels hot. 

_________________________ 
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3�. On a cool summer evening, you turn on a fan which blows out the window, cooling

your room.

_________________________

3�. You pour cold cream into hot coffee, which cools the coffee slightly.

_________________________

3�. You turn on a burner on your kitchen stove and make pancakes on a hot griddle.

_________________________

3�. On a sunny day, the sand is so hot that it burns your feet.

_________________________
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Lesson 18 
Cycle of Elements 

Biogeochemical cycle is a big term, but if you break it down, it means exactly what it 

sounds like. Bio means related to life (remember that biology means the study of life). *eo 
means related to earth. It may help you remember the word’s meaning if you look at its 
parts and see that it literally means something like “life earth chemical cycle.” It’s the cycle 
of chemicals between living things and the non-living earth. 

A biogeochemical cycle is the process by which a chemical moves back and forth between 
living organisms and the physical environment. Chemicals that have biogeochemical 
cycles move through multiple spheres, often all of them: the biosphere, geosphere, 
hydrosphere or atmosphere. 

The law of conservation of mass tells us that the total amount of matter in any closed 
system is constant. Since the earth is considered a closed system, the total amount of 
mass stays the same.  It doesn’t get created or destroyed—just moved around a lot. 

Remember that an atom is a single element, like oxygen, which is defined by its number of 
protons; oxygen always has � protons. A molecule refers to two or more combined atoms 
to form a new substance, called a compound, such as water: two hydrogen atoms and one 
oxygen atom connected together. 

Although atoms can change from one element to another through fusion and radioactive 
decay, the primary elements that sustain life here on the earth’s surface are relatively 
constant in their amounts on earth, although they may form into different compounds. 
Oxygen, for example, is in the air as the O2 molecule, but it’s also part of the water 
molecule: it’s the O in H2O. 

The biogeochemical cycles are a little different for each element, but they are all cyclical; 
an atom that starts in one place as one compound will go through other stages before 
ending up in the same state again, over and over. Different cycles also move at different 
speeds. The Phosphorus cycle, for example, is slower than the oxygen cycle. 
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A reservoir is where a chemical is stored for a long period of time.  The study of 
biogeochemical cycles is the study of how these chemical move around from one reservoir 
to another and change states or compounds. 

The First Example: Phosphorus 

Oxygen, nitrogen and carbon all enter the atmosphere and are essential for organic life. 
Phosphorus, also important for life, doesn’t enter the atmosphere. Phosphates are used to 
form molecules called nucleotides, which store chemical energy inside cells. Nucleotides 
are also necessary for forming DNA and RNA, which serve as blueprints for life. 
Phosphates are eroded from rocks, partly with the help of acid rain. It’s then absorbed into 
plants, eaten by animals, which are eaten by other animals including humans. 

Oxygen, nitrogen and carbon all have cycles which include the atmosphere as well as 
plants and animals. They will be explained over the next few Lessons. 

Homework Required: Finish the Worksheet for homework if you need more time after the 
Lesson. 

Lesson Wrap-Up: After the Lesson, verbally re-answer the Engaging Question based on 
what you have just learned. 
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Lesson 18 
Cycle of Elements 

Name: ______________________________ 

Date: _______________________________ 

1. The total amount of matter in a closed system like earth stays the same. This is

called the law of what? __________________________

2. Among oxygen, nitrogen, carbon, and phosphorus, which of these is not in the

atmosphere? ______________________

3. Breaking down each part of the word, what does biogeochemical mean?

4. A place where a chemical is stored in nature before it moves somewhere else is

called what? _______________________________

�. What is a biogeochemical cycle?

________________________________________

�. What’s the difference between an atom and a molecule.

�. Compared to other cycles like the oxygen cycle, is the phosphorus cycle fast or
slow?  ________________
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Lesson 19 
Oxygen Cycle 

Oxygen cycle; Source: Wikimedia Commons-  from en.wikipedia.org; Author: Cbusch01; Cbusch01 at the English language
Wikipedia, the copyright holder of this work, hereby publishes it under the following license:Permission is granted to copy, 
distribute and/or modify this document under the terms of the GNU Free Documentation License, 9ersion 1.2 o 

There are three main reservoirs of oxygen: the atmosphere, the biosphere, and the 
lithosphere (the earth’s crust, the outer part of the geosphere). 

Without oxygen, you’d die in a matter of minutes.  Along with all animals, we humans 
nourish our cells by extracting oxygen from the air and delivering it all over our bodies 
through our blood. The process of extracting oxygen is called respiration. While you may 
think of respiration as simply breathing, it’s more complicated than that. The equation is 
this: 

C�H12O� � �O2 Æ �CO2 � �H2O � energy 

In plain English, we eat carbohydrates and breathe in oxygen, then give off carbon dioxide 
and water while using the energy released.  As you can see from the equation, there is no 
oxygen left after respiration – it’s all used up. 
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We have plants to thank for the fact that we don’t use up all the oxygen by breathing it. 
Thankfully, what plants do to survive is called photosynthesis, and it’s the reverse of 
respiration: 

�CO2 � �H2O � energy Æ C�H12O� � �O2

Plants absorb water and carbon dioxide to produce carbohydrates and oxygen. Plants also 
break down carbohydrates using a little of the oxygen they produce. But plants produce 
approximately ten times as much oxygen as they use, freeing up the rest for us to breathe. 

This part of the oxygen cycle is a perfect circle: plants give off exactly what animals need, 
animals give off exactly what plants need. 

There’s also another complexity to the cycle. Oxygen gets dissolved in water with rapids; 
when water flows quickly and spreads over rocks, oxygen from the air gets mixed in. Once 
the rivers and streams pour into more still bodies of water like ponds, microorganisms use 
the oxygen in the respiration process and giving off carbon dioxide. This is another form of 
the oxygen cycle. 

The ocean plays a big role in the oxygen cycle. Most of the earth’s carbon dioxide and 
most of the earth’s oxygen come from ocean creatures. Animals like fish don’t have lungs, 
but they still use respiration to absorb oxygen from water. The speed at which living things 
consume the oxygen in water is called the oxygen uptake rate. The amount of oxygen in 
the water usually remains fairly constant. 

Homework Required: Finish the Worksheet for homework if you need more time after the 
Lesson. 

Lesson Wrap-Up: Based on what you have just learned, write a new answer the 
Engaging Question in his journal below his previous answer. 
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Lesson 19 
Oxygen Cycle 

Name:_____________________________________Date:_________________________ 

1. What is this process called?
�CO2 � �H2O � energy ĺ &�H12O� � �O2

2. Name each of the compounds in the above equation.

3. Is this process carried out by plants or by animals? _________________________

4. The following equation represents what process?
C�H12O� � �O2 ĺ �&22 � �H2O � energy
______________________________________

�. Is this process carried out by plants or by animals?

_______________________________

�. Do plants need oxygen? _________________

�. Most of the earth’s oxygen and carbon dioxide comes from where? _____________
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Lesson 20 
Carbon Cycle 

Carbon is the fourth most abundant element in the known universe. Not counting water, 
the human body is about half carbon. 

The Carbon cycle is bound to the oxygen cycle, as both are governed by respiration and 
photosynthesis. In carbon dioxide, the two elements are literally bonded together. The two 
are also bonded together in equal parts in the carbohydrate glucose, C�H12O�. However, 
there are some differences between the two cycles. 

For one thing, there is much less pure carbon in the atmosphere, compared to the 
abundance of oxygen gas. Most carbon is found within plants, and about ��� of the 
earth’s above-ground carbon is contained in forests. 

Though we need carbon to survive, we can’t get it from the air the way we get oxygen. 
Animals aren’t capable of breaking apart carbon dioxide to use the carbon and oxygen 
needed for respiration. We need both elements, but when they’re bonded together as 
carbon dioxide, we can’t directly use either. 

That’s why we need plants to give off oxygen with photosynthesis. How then do we get the 
Carbon we need? Let’s look at the respiration equation again. 

C�H12O� � �O2 ĺ �&22 � �H2O � energy

See the carbon? That’s the C at the beginning of the equation. It’s part of the C�H12O�
molecule, also known as the carbohydrate glucose. *lucose is a type of sugar, and we 
need sugars for energy. Plants build glucose out of water and carbon dioxide during 
photosynthesis. Animals get glucose by eating plants, and animals higher on the food 
chain get it by eating animals. Note that this is part of respiration; it includes not just 
breathing but also eating. 
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Carbon goes into the ground when plants and animals die. After they are buried for 
millions of years, these carbons can become fossil fuels. Coal, for instance, is almost pure 
carbon. Old carbon also forms graphite (pencil “lead”) and diamonds, depending on the 
configuration of atoms. 

When fossil fuels are burned, carbon dioxide is given off as a byproduct which goes back 
into the air.  That connects the cycle – CO2 was taken from the air to become a part of 
plants and animals. Millions of years later, that CO2 is formed again and put back into the 
air. 

Some carbon is in the atmosphere and can be dissolved by oceans. Some of this is used 
to make shells for sea creatures. Then these creatures die, their shells become sediment 
which either becomes limestone or, eventually, fossil fuels. 

As you can see, the Carbon cycle is not one simple circle but a series of interconnections. 
Carbon travels between the atmosphere, biosphere, geosphere and ocean. 

There’s one more complexity to the carbon and oxygen cycles. Photosynthesis stops at 
night because there is no sunlight, but respiration continues regardless of time of day. 
That means the concentration of CO2 in the atmosphere changes depending on the time 
of year, when daylight hours are longer or shorter. 

Homework Required: Finish the Worksheet for homework if you need more time after the 
Lesson. 

Lesson Wrap-Up: Based on what you have just learned, write a new answer the 
Engaging Question in your journal below your previous answer. 
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Lesson 20 
Carbon Cycle 

Name: ________________________________________ 

Date: _________________________________________ 

1. How does Carbon get into the atmosphere? Name two ways.

2. How does carbon get into the ground?

__________________________________________

3. Do animals need to absorb carbon dioxide to produce energy?

______________________

4. What gas is given off by respiration? ______________________________

�. How do animals and humans get carbon we need for our bodies?

__________________________________________

�. How does carbon contribute to the formation of limestone?
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�. How does carbon contribute to the formation of fossil fuels?
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Lesson 21 
Nitrogen Cycle

x Nitrogen Cycle� Source: Wikimedia Commons� Author: Cicle del nitroJen de�svJ: 
Cicle del nitroJen ca�svJ: -ohann Drpo 
�User:NoMhan�, traduction de -oanMoc d'aSrqs ,maJe:Cycle a]ote fr�svJ�derivative worN: BurNhard �talN�NitroJenBCycle�MSJ: 
(nvironmental Protection AJencyderivative worN: 5aeNy �talN�

7KUHH TXDUWHUV RI WKH HDUWK¶V DWPRVSKHUH LV 1LWURJHQ� PDNLQJ LW WKH PRVW DEXQGDQW
FKHPLFDO LQ WKH DLU� $OO OLYLQJ WKLQJV UHTXLUH QLWURJHQ WR EXLOG '1$� 51$ DQG SURWHLQV� ZKLFK
DUH WKH EXLOGLQJ EORFNV RI RUJDQLF OLIH� +RZHYHU� WKRXJK WKHUH¶V SOHQW\ LQ WKH DLU� SODQWV DQG
DQLPDOV FDQ¶W GLUHFWO\ XVH ORRVH 1LWURJHQ JDV� 7KDW¶V RQH RI WKH PRVW QRWDEOH WKLQJV DERXW
1LWURJHQ� GHVSLWH WKH IDFW WKDW WKH DLU LV IXOO RI LW� LW FDQ EH LQ VKRUW VXSSO\ LQ VRPH
HFRV\VWHPV� /DFN RI 1LWURJHQ LV RIWHQ WKH OLPLWLQJ IDFWRU LQ SODQW JURZWK� ZKLFK LV ZK\
1LWURJHQ LV XVHG LQ PRVW FKHPLFDO IHUWLOL]HUV�
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7KH QLWURJHQ F\FOH LV IDVWHU WKDQ &DUERQ &\FOH EHFDXVH LW GRHVQ¶W UHO\ RQ VORZ JHRORJLFDO
SURFHVVHV RI WKH HDUWK� 7KH QLWURJHQ F\FOH GHSHQGV KHDYLO\ RQ EDFWHULD� DQG LWV VSHHG
GHSHQGV RQ IDFWRUV WKDW DIIHFW EDFWHULD� PRLVWXUH� WHPSHUDWXUH� DQG IRRG�

7KH QLWURJHQ F\FOH LV D ELW FRPSOLFDWHG� DQG LV EURNHQ GRZQ LQWR VHYHUDO VWDJHV� fixation, 
uptake, mineralization, nitrification, and denitrification. :H¶OO JR RYHU WKHP RQH E\ RQH�

7KH EDVLF H[SODQDWLRQ LV DV IROORZV� %DFWHULD WDNH 1LWURJHQ JDV IURP WKH DWPRVSKHUH DQG
WXUQ LW LQWR DPPRQLXP� ZKLFK LV WKHQ DEVRUEHG DQG LQFRUSRUDWHG LQWR SURWHLQV E\ SODQWV�
:H HDW WKH SODQWV DQG DEVRUE WKH QLWURJHQ� :H GLH� DQG EDFWHULD DQG IXQJXV WKDW URW XV
WXUQ LW EDFN LQWR DPPRQLXP� 6RPH RI WKDW DPPRQLXP LV WUDQVIRUPHG E\ D FKDLQ RI EDFWHULD
LQWR GLIIHUHQW FRPSRXQGV XQWLO� ILQDOO\� LW HQGV XS DV 1LWURJHQ JDV DJDLQ LQ WKH DWPRVSKHUH�
7KDW¶V WKH QLWURJHQ F\FOH�

Fixation 

)L[DWLRQ UHIHUV WR WKH ZD\ ORRVH QLWURJHQ LQ WKH DLU LV ³IL[HG´ WR RWKHU HOHPHQWV� &HUWDLQ
EDFWHULD FRPELQH 1LWURJHQ JDV ZLWK +\GURJHQ JDV WR IRUP DPPRQLXP �1+���� 7KHVH
EDFWHULD OLYH LQ WKH URRWV RI SODQWV DQG KDYH D V\PELRWLF UHODWLRQVKLS ZLWK WKH SODQWV� 7KHVH
EDFWHULD DEVRUE FDUERK\GUDWHV IURP WKH SODQWV ZKLOH JLYLQJ RII VRPH RI WKH 1LWURJHQ WR WKH
SODQWV LQ D IRUP WKH SODQWV FDQ XVH� DPPRQLXP�

/LJKWQLQJ FDQ DOVR EUHDN WKH WULSOH ERQGV RI WKH QLWURJHQ JDV PROHFXOH� 1�� PDNLQJ ORRVH
QLWURJHQ DWRPV ZKLFK FDQ WKHQ FRPELQH ZLWK RWKHU WKLQJV� )RUHVW ILUHV DQG KRW ODYD IORZV
FDQ DOVR GR WKLV ± EDVLFDOO\� DQ\ H[WUHPHO\ KRW SKHQRPHQRQ LQ QDWXUH FDQ EUHDN QLWURJHQ
JDV DSDUW�

%XUQLQJ IRVVLO IXHOV DQG XVLQJ DUWLILFLDO PDQ�PDGH IHUWLOL]HUV DOVR IL[HV 1LWURJHQ�

Uptake 

8SWDNH UHIHUV WR SODQWV DQG DQLPDOV PDNLQJ XVH RI WKH IL[HG QLWURJHQ� $PPRQLXP� ZKLFK
FRQWDLQV IL[HG QLWURJHQ� LV XVHG E\ SODQWV DQG EDFWHULD WR IRUP SURWHLQV� $QLPDOV HDW SODQWV
DQG RWKHU DQLPDOV DQG DEVRUE WKHVH RUJDQLF 1LWURJHQ FRPSRXQGV RULJLQDOO\ IL[HG E\
EDFWHULD�

Mineralization 

:KHQ WKLQJV GLH� EDFWHULD DQG IXQJL EUHDN GRZQ WKH SURWHLQV RQFH PRUH SURGXFLQJ
DPPRQLXP� 7KLV LV FDOOHG PLQHUDOL]DWLRQ� EHFDXVH LW¶V WXUQLQJ RUJDQLF FRPSRXQGV
�SURWHLQV� LQWR DQ LQRUJDQLF FRPSRXQG� DPPRQLXP�

Nitrification and Denitrification 

6RPH RI WKLV DPPRQLXP LV XVHG E\ SODQWV �WKH XSWDNH SURFHVV�� ZKLOH VRPH LV FRQYHUWHG
E\ EDFWHULD LQWR QLWUDWH �12��� 7KLV FRQYHUVLRQ LV FDOOHG 1LWULILFDWLRQ�
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2WKHU EDFWHULD WDNH WKDW 12�� DQG WXUQ LW LQWR 1LWURJHQ JDV� 1�� 7KDW¶V FDOOHG
GHQLWULILFDWLRQ� 7KDW¶V WKH ILQDO VWHS� DW WKLV SRLQW WKH QLWURJHQ LV EDFN ZKHUH LW VWDUWHG� DV
WKH PRVW DEXQGDQW DWPRVSKHULF JDV�

Homework Required� )LQLVK WKH :RUNVKHHW IRU KRPHZRUN LI \RX QHHG PRUH WLPH DIWHU WKH
/HVVRQ�

Lesson Wrap-Up: ,Q \RXU MRXUQDO� ZULWH D UHYLVHG DQVZHU WR WKH (QJDJLQJ 4XHVWLRQ EDVHG
RQ ZKDW \RX KDYH MXVW OHDUQHG�
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Lesson 21 
Nitrogen Cycle

Name: ____________________________________________ 

Date: _____________________________________________ 

�� :KDW LV QLWURJHQ IL[DWLRQ"

�� 1DPH WZR ZD\V DWPRVSKHULF 1LWURJHQ FDQ EH IL[HG WR WKH JURXQG�

�� $IWHU OLYLQJ WKLQJV GLH� KRZ GRHV WKH QLWURJHQ WKH\ FRQWDLQ WXUQ EDFN LQWR D JDV"

�� (DFK VWDJH LQ WKH QLWURJHQ F\FOH UHOLHV KHDYLO\ RQ ZKDW W\SH RI RUJDQLVP"
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�� +RZ GR KXPDQV DIIHFW WKH QLWURJHQ F\FOH"

�� :KDW LV GHQLWULILFDWLRQ" :KDW FDXVHV LW"
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