
DataScience4 – Environmental Science  
Contact: datascience@mtsu.edu 

Module 4 Task 
 
Module 4: Greenhouse Gasses 
Unit 9 (p. 179) 
 

1) Quickwrite. Take 2 minutes to analyze the axis-filtered scatterplot (middle of the page). Use your 
understanding of various emissions and their causes as well as the data in the plot to determine and 
explain the correlations (if any) between CO2 and CH4 (kt) rates and between their respective 10 yr. 
changes.  
 

2) Graph and Switch. Work with a partner and use the bottom table of the app where it provides the top 
10 and bottom 10 contributors to the various emissions. Each of you will create a scatterplot. One of 
you will plot the CH4 (kt) emissions of the top 10 countries against their respective populations, and 
the other will plot the CH4 (kt) emissions of the bottom 10 countries against their respective 
populations. Cross check each other’s work and make a remark about the characteristics of the graphs.   
 

3) Debate. With the same neighbor, or individually, make an argument for and against the prompt below 
appealing to the data of the emissions and population apps and the data therein.  
 
“Population is a direct contributor to increased CH4 emissions over time.”   
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Strategy Definition Purpose Example

Ask the Expert  
(or Students as  
Experts)

H17*$.1,&()$&(,,+%.$*&(,&&
W$@3$)1,X ". 3)"B#$-, 15$8&&
5(0$&-(,1$)$*V&%)"73,&&
)"1(1$&15)"7%5&15$&$@3$)1&&
,1(1+".,&1"&#$().&(B"71&&
3)"B#$-, 15$8 5(0$."1 8$1&&
-(,1$)$*9

K)"0+*$,&"33")17.+1+$,&&
2") ,17*$.1, 1" ,5()$ 15$+)&&
L."?#$*%$ (.* #$(). 2)"-&&
".$ (."15$)9

I,,+%.&,17*$.1,&(,&W$@3$)1,X&&
".&$.0+)".-$.1(#&#$%+,#(1+".9&&
g(0$&,17*$.1,&)"1(1$&15)"7%5&&
,1(1+"., +. %)"73,> ?")L+.% ?+15
15$ ,1(1+". $@3$)1 1" 6"-3#$1$ (&&
,$)+$, "2 E7$,1+"., ". 15$ 1"3+69

Construct an  
Argument

H17*$.1,&7,$&,6+$.1+2+6&&
)$(,".+.%&1"&3)$,$.1&&
(,,7-31+".,&(B"71&&
B+"#"%+6(#&,+17(1+".,>&&
,733")1&6".S$617)$,&?+15&&
,6+$.1+2+6(##8&)$#$0(.1&(.*&&
(667)(1$ *(1(> (.* 3)"0+*$&&
(&#"%+6(# 3)"%)$,,+".
"2 +*$(, #$(*+.% 1" (&&
6".6#7,+".&15(1&&
-(L$, ,$.,$9

g$#3,&*$0$#"3&15$&&
3)"6$,,&"2&$0(#7(1+.%&&
,6+$.1+2+6&+.2")-(1+".>&&
*$0$#"3+.%&)$(,".+.%&&
,L+##,>&(.*&$.5(.6+.%&&
6"--7.+6(1+".&,L+##,+.
,733")1+.%&6".S$617)$,(.*&&
6".6#7,+".,9

K)$,$.1 ,17*$.1, ?+15 (?)+11$.&&
") 0+,7(# ,6$.()+" "2 15$ )$,7#1,&&
"2&(&#(B")(1")8&+.0$,1+%(1+".&&
(.*&15$.&5(0$&15$-&?")L&&
1"%$15$)&1"&*)(?&6".6#7,+".,&&
(B"71&,6+$.1+2+6&+.0$,1+%(1+".,9&&
A5$8&6(.&,733")1&15$+)&&
6".6#7,+".,&?+15&*(1(&B8&&
5(0+.%&$(65&,17*$.1&")&%)"73&&
"2 ,17*$.1, (** (,$.1$.6$
1"&15$&6".6#7,+".9&i.6$&15$&&
6".6#7,+".&+,&6"-3#$1$>&)$(*&+1&&
O") ,5"? +1 ". (,6)$$.P (.* 15$.&&
2(6+#+1(1$&(&6#(,,*+,67,,+".9

Debate F.%(%+.%&+.&(.&+.2")-(#&")&&
2")-(# ()%7-$.1(1+". "2 (.&&
+,,7$9

K)"0+*$,&(.&"33")17.+18&&
2") ,17*$.1, 1" 6"##$61 (.*&&
")(##8&3)$,$.1&$0+*$.6$&&
,733")1+.%&15$(22+)-(1+0$
(.* .$%(1+0$ ()%7-$.1, "2 (&&
3)"3",+1+".&") +,,7$9

g(0$ ,17*$.1, *$B(1$ )$(#+,1+6&&
,"#71+".,&1"&$.0+)".-$.1(#&&
3)"B#$-,9&A5+,&6(.&B$&-")$&&
-$(.+.%27#&2")&,17*$.1,&+2&15$&&
3)"B#$-,$#$61$* +, ,3$6+2+6 1"&&
15$&,65""#&(.*&,17*$.1,&5(0$&&
15$&"33")17.+18&1"&3)$,$.1&&
15$+)&,"#71+".,&1"&,65""#&&
(*-+.+,1)(1"),9
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Instructional Strategies

A5$&IK&F.0+)".-$.1(#&H6+$.6$&6"7),$&2)(-$?")L&&
"71#+.$,&15$&6".6$31,&(.*&,L+##,&,17*$.1,&.$$*&1"&&
-(,1$) 1" B$ ,766$,,27# ". 15$ IKF@(-9 N. ")*$) 1"&&
(**)$,, 15",$ 6".6$31, (.* ,L+##, $22$61+0$#8> +1 5$#3,

1"&+.6")3")(1$&(&0()+$18&"2&+.,1)761+".(#&(33)"(65$,&&
+.1"&*(+#8&#$,,".,&(.*&(61+0+1+$,9&A5$&2"##"?+.%&1(B#$&&
3)$,$.1, ,1)(1$%+$, 15(1 6(. 5$#3 ,17*$.1, (33#8 15$+)&&
7.*$),1(.*+.% "2 6"7),$ 6".6$31,9
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Strategy Definition Purpose Example

Error Analysis H17*$.1,&(.(#84$&(.&&
$@+,1+.%&,"#71+".&1"&&
*$1$)-+.$&?5$15$)&&
O") ?5$)$P $))"), 5(0$&&
"667))$*9

I##"?,&,17*$.1,&1"&&
1)"7B#$,5""1&$))"),&(.*&&
2"67,&".&,"#71+".,&15(1&-(8&&
()+,$?5$. 15$8 *" 15$ ,(-$&&
3)"6$*7)$, 15$-,$#0$,9

g(0$&,17*$.1,&(.(#84$&15$+)&&
?")L 1" *$1$)-+.$?5$15$) 15$+)&&
(.,?$)&+,&)$(#+,1+69&:")&$@(-3#$>&&
+2 15$8 ()$?")L+.% ". (. $.$)%8&&
6(#67#(1+".>&15$8&6(.D1&$.*&73&&
?+15&-")$&$.$)%8&15(.&15$8&&
,1()1$* ?+159

Fishbowl H"-$&,17*$.1,&2")-&(.&&
+..$)&6+)6#$&(.*&-"*$#&&
(33)"3)+(1$&*+,67,,+".&&
1$65.+E7$,>?5+#$&(.&"71$)&&
6+)6#$&"2&,17*$.1,&#+,1$.,>&&
)$,3".*,>&(.*$0(#7(1$,9

K)"0+*$, ,17*$.1, ?+15 (.&&
"33")17.+18&1"&$.%(%$&+.&&
(&2")-(#&*+,67,,+".&(.*&&
1" $@3$)+$.6$ 15$ )"#$, "2
B"15 3()1+6+3(.1 (.* (61+0$&&
#+,1$.$)V&,17*$.1,&(#,"&&
5(0$&15$&)$,3".,+B+#+18&"2&&
,733")1+.%&15$+)&"3+.+".,&&
(.*&)$,3".,$,&7,+.%&&
,3$6+2+6 $0+*$.6$9

Y+0+*$ ,17*$.1, +.1" 1?" %)"73,&&
(.*&(,L&15$-&1"&2")-&1?"&&
6".6$.1)+6&6+)6#$,9&A5$&+..$)&&
6+)6#$&6(.&$@3#(+.&$6",8,1$-&&
,$)0+6$, 1" 15$ ,17*$.1, +.
15$ "71$) 6+)6#$> (.* 15$ "71$)&&
6+)6#$&6(.&$@3#(+.&$6"#"%+6(#&&
,$)0+6$,&1"&,17*$.1,&+.&15$&&
+..$)&6+)6#$9&A5$&6+)6#$,&)"1(1$&&
1"&$.(B#$&,17*$.1,&1"&,5()$&&
15$+)&L."?#$*%$&(.*&#$().&1"&&
6"--7.+6(1$ ?+15 15$+) 3$$),9

Graph and  
Switch

h$.$)(1+.%&(&%)(35&&
1" )$3)$,$.1 *(1( (.*&&
15$. ,?+165 3(3$), 1"&&
)$0+$?&$(65&"15$)D,&&
)$3)$,$.1(1+".,9

I##"?,&,17*$.1,&1"&&
3)(61+6$&6)$(1+.%*+22$)$.1&&
)$3)$,$.1(1+".,&"2&*(1(&&
(.* B"15 %+0$ (.* )$6$+0$&&
2$$*B(6L ". $(65 "15$)D,&&
?")L9

h+0$ ,17*$.1, (*(1( 1(B#$ (.*&&
(,L 15$- 1" %)(35 15$ *(1(9
A5$.&5(0$&15$-&,?+165&3(3$),&&
(.* "22$) ".$ (."15$) 2$$*B(6L&&
".&?5$15$)&15$8&%)(35$*&15$&&
*(1((33)"3)+(1$#89&A5+,&6(.
B$&,6(22"#*$*&B8&*+,1)+B71+.%&&
-7#1+3#$ *(1( 1(B#$, 15(1 )$E7+)$&&
*+22$)$.1 183$, "2 %)(35,9

Idea Spinner A5$&1$(65$)&6)$(1$,&(&&
,3+..$)&-()L$*&+.1"&2"7)&&
E7(*)(.1,&(.*&#(B$#$*&&
WK)$*+61>X&WF@3#(+.>X&&
WH7--()+4$>X&(.*&&
WF0(#7(1$9X&I21$)&.$?&&
-(1$)+(#&+,&3)$,$.1$*>&15$&&
1$(65$)&,3+.,&15$&,3+..$)&&
(.*&(,L,&,17*$.1,&1"&&
(.,?$) (E7$,1+". B(,$* ".&&
15$&#"6(1+".&"2&15$&,3+..$)9&&
:")&$@(-3#$>&+2&15$&,3+..$)&&
#(.*,&+.&15$&WH7--()+4$X&&
E7(*)(.1> 15$ 1$(65$) -+%51&&
,(8>&Wk+,1&15$&L$8&6".6$31,&&
S7,1 3)$,$.1$*9X

:7.61+".,(,&(&2")-(1+0$&&
(,,$,,-$.1 1$65.+E7$9

K)$,$.1 ,17*$.1, ?+15 ( ?)+11$.
") 0+,7(# ,6$.()+" "2 15$ )$,7#1,
"2( #(B")(1")8 +.0$,1+%(1+".9
U,+.% 15$ ,3+..$)> (,L ,17*$.1,&&
1"&3)$*+61&?5(1&?"7#*&5(33$.&&
+2 ".$ "2 15$ $@3$)+-$.1(#
6".*+1+"., 65(.%$*> $@3#(+. 15$&&
)$,7#1,>&,7--()+4$&15$&)$,7#1,>&&
(.* $0(#7(1$ 15$ -$15"*, 7,$*9

continued on next page
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Strategy Definition Purpose Example

Index Card  
Summaries/  
Questions

K$)+"*+6(##8>&*+,1)+B71$ +.*$@&&
6()*,&(.*&(,L&,17*$.1,&1"&&
?)+1$&".&B"15&,+*$,>&?+15&&
15$,$&+.,1)761+".,`&OH+*$&;P&&
'(,$*&".&"7)&,17*8&"2&O7.+1&&
1"3+6P>&#+,1&(&B+%&+*$(&15(1&&
8"7 7.*$),1(.* (.*?")*
+1 (, (,7--()8 ,1(1$-$.19&&
OH+*$&^P&N*$.1+28,"-$15+.%&&
(B"71&O7.+1&1"3+6P&15(1&8"7&&
*" ."1 8$1 27##8 7.*$),1(.*&&
(.*?")* +1 (, ( ,1(1$-$.1&&
") E7$,1+".9

:7.61+".,(,&(&2")-(1+0$&&
(,,$,,-$.1 1$65.+E7$9

I1 15$ B$%+..+.% ") $.* "2 6#(,,>&&
,5"? ,17*$.1, (. +-(%$ "2
2""*&65(+.,&")&2""*&?$B,9&i.&&
".$&,+*$&"2&(.&+.*$@&6()*>&5(0$&&
,17*$.1,&,7--()+4$&$.$)%8&&
2#"?&15)"7%5&$6",8,1$-,9&i.&&
15$&"15$)&,+*$>&5(0$&15$-&?)+1$&&
(&E7$,1+".&15$8&5(0$&(B"71&15$&&
1"3+69 !"##$61 15$ 6()*, (.* )$(*&&
15)"7%5 15$-> ."1+.% (.8 1)$.*,&&
+.&,17*$.1&)$,3".,$,9&I**)$,,&&
(## E7$,1+"., 15(1 *(8 O+2 *".$
(1 15$ B$%+..+.% "2 6#(,,P ") 15$&&
.$@1&*(8&O+2&%+0$.&(1&15$&$.*&"2&&
6#(,,P9

Misconception  
Check

K)$,$.1&,17*$.1,&?+15&&
6"--".&")3)$*+61(B#$&&
-+,6".6$31+".,&(B"71&&
(&*$,+%.(1$*6".6$31>
3)+.6+3#$>&")&3)"6$,,9&I,L&&
15$-?5$15$) 15$8 (%)$$ ")&&
*+,(%)$$ (.* 1" $@3#(+.?589&&
A5$&-+,6".6$31+".&65$6L&&
6(. (#," B$ 3)$,$.1$* +. 15$&&
2")- "2 (-7#1+3#$/65"+6$ ")&&
1)7$ ") 2(#,$ E7+49

:7.61+".,(,&(&2")-(1+0$&&
(,,$,,-$.1 1$65.+E7$9

K)"0+*$&,17*$.1,&?+15&(&&
,1(1$-$.1 ". 15$ B"()*> ")&&
". 3(3$)> ,765 (,> W!#+-(1$
65(.%$ (.* "4".$ *$3#$1+". ()$&&
15$&,(-$9X&I,L&15$-&?5$15$)&&
15$&,1(1$-$.1&+,&1)7$&")&2(#,$&&
(.*&15$.&(,L&15$-&1"&$@3#(+.&&
15$+)&)$(,".+.%9&I**)$,,&(.8&&
-+,6".6$31+".,&(66")*+.%&1"&&
15$(.,?$),&15$8&%+0$9

One-Minute  
Essay

I&".$/-+.71$&$,,(8&&
E7$,1+".O")&(&".$/-+.71$&&
E7$,1+".P&+,&(&2"67,$*&&
E7$,1+".&?+15&(&,3$6+2+6&&
%"(#&15(1&6(.>&+.&2(61>&B$&&
(.,?$)$*&?+15+.&(&-+.71$&&
") 1?"9

:7.61+".,(,&(&2")-(1+0$&&
(,,$,,-$.1 1$65.+E7$9

h+0$,17*$.1, ".$-+.71$ 1"&&
)$,3".*&1"&(&3)"-31>&,765&&
(,>&WF@3#(+.&15$)$#(1+".,5+3
B$1?$$. 35"1",8.15$,+, (1 15$
6$##7#() #$0$# (.* $.0+)".-$.1(#
6()B". 686#+.%9X

Quickwrite M)+1+.% 2") (,5")1> ,3$6+2+6&&
(-"7.1&"2&1+-$&(B"71&(&&
*$,+%.(1$* 1"3+6 )$#(1$* 1"&&
( 1$@19

g$#3,&,17*$.1,&%$.$)(1$&&
-7#1+3#$&+*$(,&+.&(&E7+6L&&
2(,5+". 15(1 6"7#* B$ 17).$*&&
+.1" #".%$) 3+$6$, "2 ?)+1+.%&&
(1&(&#(1$)&1+-$&O-(8&B$&&
6".,+*$)$*&(,&3()1&"2&15$&&
*)(21+.% 3)"6$,,P9

K)+")&1"&1$(65+.%&(B"71&&
$.*(.%$)$*&,3$6+$,>&(,L&&
,17*$.1, 1" 1(L$ ( 2$?-+.71$,&&
1"&$@3#(+.&?5$15$)&15$&&
F.*(.%$)$*&H3$6+$,&I61&+,&&
.$6$,,()89 I1 15$ 6".6#7,+". "2&&
15$ #$,,".> ,17*$.1, 6(. )$0+,+1&&
15$+)&(.,?$)&(.*&)$0+,$&+1&1"&&
)$2#$61 ?5(1 15$8 #$().$*9
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Strategy Definition Purpose Example

Think–Pair–
Share

!".,+*$)+.%&(.*&15+.L+.%&&
(B"71&(&1"3+6&")&E7$,1+".&&
(.*&15$.&?)+1+.%&?5(1&5(,&&
B$$.&#$().$*V&3(+)+.%&?+15&&
(&3$$)&")&(&,-(##&%)"73&1"&&
,5()$&+*$(,V&(.*&,5()+.%&&
+*$(, (.* *+,67,,+".?+15 (&&
#()%$) %)"739

g$#3, ,17*$.1, 1" 6".,1)761&&
-$(.+.%&(B"71&(&1"3+6&")&&
E7$,1+".V&1$,1&15+.L+.%&+.&&
)$#(1+".&1"&15$&+*$(,&"2&&
"15$),V&(.*&3)$3()$&2")&(&&
*+,67,,+".&?+15&(&#()%$)&&
%)"739

M5$. $.%(%+.% ,17*$.1, +.
( 3",1/#(B *+,67,,+".> 5(0$
,17*$.1, )$2#$61 ". 15$+)
(.(#8,+,&"2&15$&*(1(&B8&(,L+.%&&
15$->&WM5(1&+,&15$&)$#(1+".,5+3&&
B$1?$$. 15$ *$3$.*$.1 0()+(B#$&&
(.*&15$&+.*$3$.*$.1&0()+(B#$jX&&
I21$)&;\^&-+.71$,&"2&)$2#$61+".>&&
5(0$ ,17*$.1, 17). 1" (.$+%5B")&&
(.*&,5()$&15$+)&(.,?$)9&I21$)&&
^\Q-+.71$, "2 ,5()+.%>
$.%(%$ 15$ 6#(,, +. (?5"#$/
%)"73&*+,67,,+".&1"&$.,7)$&&
15(1&,17*$.1,&()$&B7+#*+.%&&
15$&.$6$,,()8&2"7.*(1+".(#&&
7.*$),1(.*+.%,9
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UNIT

9

Building the  
Science Practices
1.A 1.B 1.C 7.A 7.B 7.C 7.D 7.E

N.&15+,&2+.(#&7.+1>&15$&%"(#&+,&2")&,17*$.1,&1"&&
*$,6)+B$&(.*&$@3#(+.&%#"B(#&65(.%$,&+.&15$&&
$.0+)".-$.1>&15$&6(7,$,&"2&15$,$&65(.%$,>&&
(.* 15$+) 6".,$E7$.6$,9 H17*$.1, 6(. B7+#*&&
".&15$+)&,L+##,&2)"-&3)$0+"7,&7.+1,>&?5$)$&&
15$8&*$,6)+B$*&(.*&$0(#7(1$*&,"#71+".,>&1"&&
3)"3",$&15$+)&"?.&,"#71+".,&(,&15$8&#$().&&
(B"71&3)"B#$-,&6(7,$*&B8&%#"B(#&65(.%$,&&
+. 15$ $.0+)".-$.19 A5$8 6(. 3)(61+6$ 7,+.%&&
*(1( (, $0+*$.6$ 1" ,733")1 15$+) 3)"3",$*&&
,"#71+".&")&#$%+,#(1+".9&H17*$.1,&6(.&(#,"&&
$@3#(+. 5"? 15$ ,"#71+". ") #$%+,#(1+". ,"#0$,&&
15$ 3)"B#$- +. E7$,1+".9

Preparing for the APExam
i.&15$&IK&F@(->&,17*$.1,&"21$.&,1)7%%#$&&
?+15 *+,67,,+.% ,1)(1$%+$, 15(1 ?"7#* 3)$0$.1&&
$@1+.61+".9&H17*$.1,&()$&(B#$&1"&+*$.1+28&(&&
,1)(1$%8> B71 15$8 ()$ ."1 (B#$ 1" $@3#(+. 5"?
15$ ,1)(1$%8 6"7#* B$ +-3#$-$.1$* 1" 3)$0$.1&&
$@1+.61+".9&H17*$.1,&+.6"))$61#8&+-3#8&15(1&&
,-(## 3"37#(1+"., ()$ 15)$(1$.$* 3"37#(1+".,9&&
A"&6"-B(1&15+,>&1$(65$),&6(.&3)"0+*$&&
"33")17.+1+$,&2")&,17*$.1,&1"&)$(*&-7#1+3#$&&
,"7)6$,&15(1&(##"?&15$-&1"&3)"3",$&)$(#+,1+6&&
,"#71+"., 15(1 ?"7#* 3)$0$.1 15$ $@1+.61+". "2&&
6$)1(+.&,3$6+$,9&H17*$.1,&-(8&B$.$2+1&2)"-&&
"33")17.+1+$,&1"&$@3#(+.&15$&(*0(.1(%$,>&&
*+,(*0(.1(%$,> ") 7.+.1$.*$* 6".,$E7$.6$,&&
"2 $22")1, 1" 3)$0$.1 $@1+.61+".9

H17*$.1,&(#,"&6".27,$&15$&1$)-,&%#"B(#&&
6#+-(1$&65(.%$&(.*&"4".$&*$3#$1+".9&&
A$(65$), 6(. 3)"0+*$-7#1+3#$ "33")17.+1+$,&&
1" 3)(61+6$ 7,+.% ,6+$.1+2+6 0"6(B7#()8 +.
15$&3)"3$)&6".1$@1&+.&0$)B(#&(.*&?)+11$.&&
$@3#(.(1+".,&"2&$.0+)".-$.1(#&6".6$31,9&&
Y+(%)(-,&(.*&-"*$#,&15(1&+##7,1)(1$&%#"B(#&&
6#+-(1$ 65(.%$ 6(. (#," B$ 5$#327#9 F-35(,+,&&
6(.&B$&3#(6$*&".&15$&$22$61,&"2&%#"B(#&&
6#+-(1$ 65(.%$ ?+15 0+,7(# )$3)$,$.1(1+"., "2&&
65(.%$, "0$) 1+-$9 H17*$.1, 6(. 15$. $@3#(+.&&
5"?&15$&0+,7(#&)$3)$,$.1(1+".&+##7,1)(1$,&(.&&
$.0+)".-$.1(# ,6+$.6$ 6".6$31 ") 3)"6$,,9

Building Understanding
I&6$.1)(#&(,3$61&"2&$.0+)".-$.1(#&,6+$.6$&+,&1"&7.*$),1(.*&15$&%#"B(#&+-3(61&"2&#"6(#&(.*&&
)$%+".(#&57-(.&(61+0+1+$,9&g7-(.,&6(.&-+1+%(1$&15$+)&+-3(61&15)"7%5&,7,1(+.(B#$&7,$&"2&&
)$,"7)6$,9 g7-(. (61+0+1+$, 6(. 6(7,$ "4".$ *$3#$1+". +. 15$ ,1)(1",35$)$ (.* +.6)$(,$, +. 15$&&
%)$$.5"7,$ %(,$, +. 15$ (1-",35$)$9 N.6)$(,$, +. %)$$.5"7,$ %(,$, 6(. 6(7,$ 57-(.5$(#15&&
(.*&$.0+)".-$.1(#&3)"B#$-,9&A5$,$&$.0+)".-$.1(#&3)"B#$-,&+.6#7*$&%#"B(#&6#+-(1$&65(.%$>&&
"6$(.&?()-+.%>&(.*&$.*(.%$)$*&,3$6+$,9&i0$)(##>&15+,&6"7),$&3)"0+*$,&(.&"33")17.+18&1"&&
$@(-+.$ 15$ +.1$))$#(1+".,5+3, (-".% 15$ .(17)(# ?")#* (.* 65(##$.%$, ,17*$.1, 1" $0(#7(1$ (.*&&
3)"3",$ ,"#71+"., 1" ( 0()+$18 "2 $.0+)".-$.1(# 3)"B#$-,9

EIN

BIG IDEA 3
Interactions Between
Different Species and
the Environment
M?>')$&'<)+%'5$&)8&1''
8"7$"8&58'&01)0D&$&1''
%7&56&%H

STB

BIG IDEA 2
Sustainability
G"+'5)0'<"5)<'?#*)0''
)586C686&% ?)C& ) D<";)<''
6*7)58H

Global  
Change

15–20% IJ'2KILM2@NG:@ON ~19–20 !PIBB'J29@Q4B
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UNIT ATA GLANCE

Global Change
UNIT

9
En

du
rin

g  
Un

de
rs

ta
nd

in
g

Class Periods

Topic Suggested Skill ~19–20!PIBB'J29@Q4B

ST
B-

4

9.1 Stratospheric Ozone  
Depletion

1.A Y$,6)+B$&$.0+)".-$.1(#&6".6$31, (.*&&
3)"6$,,$,9

9.2 Reducing Ozone Depletion 7.B Y$,6)+B$&3"1$.1+(#&)$,3".,$,&")&(33)"(65$,&&
1"&$.0+)".-$.1(#3)"B#$-,9

9.3 The Greenhouse Effect 1.B F@3#(+.&$.0+)".-$.1(#&6".6$31, (.*&&
3)"6$,,$,9

9.4 Increases in the  
Greenhouse Gases

2.C F@3#(+.&5"?&$.0+)".-$.1(#&6".6$31,&(.*&&
3)"6$,,$, )$3)$,$.1$* 0+,7(##8 )$#(1$ 1" B)"(*$)&&
$.0+)".-$.1(# +,,7$,9

9.5 Global Climate Change 5.D N.1$)3)$1&$@3$)+-$.1(#&*(1(&(.*&)$,7#1, +.&&
)$#(1+". 1" (%+0$. 583"15$,+,9

9.6 Ocean Warming 7.A Y$,6)+B$&$.0+)".-$.1(#3)"B#$-,9

9.7 Ocean Acidification 1.C F@3#(+.&$.0+)".-$.1(#&6".6$31,>&3)"6$,,$,>")&&
-"*$#,&+.&(33#+$*6".1$@1,9

EI
N-

4

9.8 Invasive Species 7.E T(L$ (6#(+- 15(1 3)"3",$, ( ,"#71+". 1" (.&&
$.0+)".-$.1(# 3)"B#$- +. (. (33#+$* 6".1$@19

9.9 Endangered Species 7.D U,$*(1( (.* $0+*$.6$ 1" ,733")1 ( 3"1$.1+(#&&
,"#71+".9

9.10 Human Impacts on  
Biodiversity

7.C Y$,6)+B$&*+,(*0(.1(%$,>&(*0(.1(%$,>&")&&
7.+.1$.*$* 6".,$E7$.6$, 2") 3"1$.1+(# ,"#71+".,9

Go to AP Classroom to assign the Personal Progress Check for Unit 9.
Review the results in class to identify and address any student misunderstandings.

9&8#$0 8" :);<& "= !"08&08%
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UNIT

9Global Change

Activity Topic Sample Activity

1 9.8 Ask the Expert (or Students as Experts)
Y+0+*$&,17*$.1,&+.1"&%)"73,9&F(65&%)"73&?+##&B$6"-$&$@3$)1,&".&(&6(,$&,17*8&&
+.0"#0+.%&(&6#(,,+6&+.0(,+0$&,3$6+$,&O$9%9>&4$B)(&-7,,$#,>&6(.$&1"(*>&(.*&B#(6L&)(1,P9&&
A5$. 5(0$ ,17*$.1, )"1(1$ 15)"7%5 15$ %)"73, 1" #$(). (B"71 $(65 +.0(,+0$ ,3$6+$,9

2 9.10 Debate
K)"0+*$&,17*$.1,&?+15&15$&2"##"?+.%&,6$.()+"`&There is a proposal to construct a  
new mall. The mall would be located in a 20-acre wetland estuary near a wooded  
section adjacent to the school.Y+0+*$ 15$ 6#(,, +.1" 1?" 1$(-,9 i.$ 1$(-()%7$,
15(1 B+"*+0$),+18 ?+## ."1 B$ (22$61$* B8 15$-(##V 15$ "15$) 1$(-()%7$, 15(1 +1 ?+##9 A5$&&
*$B(1$ ,5"7#* 2"67, ". 15$ +-3(61 "2 15$ $#+-+.(1$*?(1$)?(89

SAMPLE INSTRUCTIONALACTIVITIES
A5$&,(-3#$&(61+0+1+$,&".&15+,&3(%$&()$&"31+".(#&(.*&()$&"22$)$*&1"&3)"0+*$&3",,+B#$&?(8,&1"&&
+.6")3")(1$&0()+"7,&+.,1)761+".(#&(33)"(65$,&+.1"&15$&6#(,,)""-9&A5$8&?$)$&*$0$#"3$*&+.&&
3()1.$),5+3 ?+15 1$(65$), 2)"- 15$ IK 6"--7.+18 1" ,5()$ ?(8, 15(1 15$8 (33)"(65 1$(65+.%&&
,"-$ "2 15$ 1"3+6, +. 15+, 7.+19 K#$(,$ )$2$) 1" 15$ N.,1)761+".(# I33)"(65$, ,$61+". B$%+..+.%&&
". 39 ^=; 2") -")$ $@(-3#$, "2 (61+0+1+$, (.* ,1)(1$%+$,9

Unit Planning Notes
Use the space below to plan your approach to the unit.
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Global Change
UNIT

9
SUGGESTEDSKILL

Concept Explanation

1.A
4&%5$6;& &0C6$"0*&08)<
5"05&78%')017$"5&%%&%.

AVAILABLERESOURCES
!<)%%$""*'9&%"#$5&'R'
AP Environmental  
Science Teacher’s  
Guide
238&$0)<'9&%"#$5&'R'
Environmental  
Literacy Council’s AP  
Environmental Science 
Course Material
238&$0)<'B"#$5&'R'
GLOBE for the  
Environmental Science 
Classroom

TOPIC 9.1
Stratospheric  
Ozone Depletion

LEARNINGOBJECTIVE
STB-4.A
F@3#(+. 15$ +-3")1(.6$ "2
,1)(1",35$)+6 "4".$ 1" #+2$
". F()159

ESSENTIALKNOWLEDGE
STB-4.A.1
A5$&,1)(1",35$)+6&"4".$&#(8$)&+,&+-3")1(.1&1"&&
15$ $0"#71+". "2 #+2$ ". F()15 (.* 15$ 6".1+.7$*&&
5$(#15 (.* ,7)0+0(# "2 #+2$ ". F()159

STB-4.A.2
H1)(1",35$)+6&"4".$&*$3#$1+".&+,&6(7,$*&&
B8&(.15)"3"%$.+6&2(61"),>&,765&(,&&
65#")"2#7")"6()B".,&O!:!,P>&(.*&.(17)(#&&
2(61"),> ,765 (, 15$ -$#1+.% "2 +6$ 6)8,1(#,&&
+. 15$ (1-",35$)$ (1 15$ B$%+..+.% "2 15$&&
I.1()61+6 ,3)+.%9

STB-4.A.3

I *$6)$(,$ +. ,1)(1",35$)+6 "4".$ +.6)$(,$,
15$&Ud&)(8,&15(1&)$(65&15$&F()15D,&,7)2(6$9&&
F@3",7)$ 1" Ud )(8, 6(. #$(* 1" ,L+. 6(.6$)&&
(.*&6(1()(61,&+.57-(.,9

ENDURINGUNDERSTANDING
STB-4

k"6(# (.* )$%+".(# 57-(. (61+0+1+$, 6(. 5(0$ +-3(61, (1 15$ %#"B(# #$0$#9

Required Course Content

9&8#$0 8" :);<& "= !"08&08%
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Global Change
UNIT

9
TOPIC 9.2
Reducing
Ozone Depletion

SUGGESTEDSKILL
Environmental  
Solutions

7.B
4&%5$6;&'7"8&086)<''
$&%7"0%&%'"$')77$")5?&%''
8" &0C6$"0*&08)<'7$";<&*%.

AVAILABLERESOURCES
!<)%%$""*'9&%"#$5&'R'
AP Environmental  
Science Teacher’s  
Guide
238&$0)<'9&%"#$5&'R'
Environmental  
Literacy Council’s AP  
Environmental Science  
Course Material
238&$0)<'B"#$5&'R'
GLOBE for the  
Environmental Science  
Classroom

LEARNINGOBJECTIVE
STB-4.B
Y$,6)+B$&65$-+6(#,&&
7,$* 1" ,7B,1+171$ 2")
65#")"2#7")"6()B"., O!:!,P9

ESSENTIALKNOWLEDGE
STB-4.B.1
i4".$&*$3#$1+".&6(.&B$&-+1+%(1$*&B8&&
)$3#(6+.%&"4".$/*$3#$1+.%&65$-+6(#,?+15&&
,7B,1+171$, 15(1 *" ."1 *$3#$1$ 15$ "4".$&&
#(8$)9&g8*)"2#7")"6()B".,&Og:!,P&()$&".$&&
,765&)$3#(6$-$.1>&B71&,"-$&()$&,1)".%&&
%)$$.5"7,$ %(,$,9

ENDURINGUNDERSTANDING
STB-4

k"6(# (.* )$%+".(# 57-(. (61+0+1+$, 6(. 5(0$ +-3(61, (1 15$ %#"B(# #$0$#9

!"#$%&'($)*&+"$,'-./'J 183AP Environmental Science !"#$%&')01'23)*4&%5$6786"0
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LEARNINGOBJECTIVE
STB-4.C

N*$.1+28&15$ %)$$.5"7,$
%(,$,9

ESSENTIALKNOWLEDGE
STB-4.C.1
A5$&3)+.6+3(#&%)$$.5"7,$&%(,$,&()$&6()B".&&
*+"@+*$> -$15(.$> ?(1$) 0(3")> .+1)"7, "@+*$>&&
(.*&65#")"2#7")"6()B"., O!:!,P9

STB-4.C.2
M5+#$ ?(1$) 0(3") +, ( %)$$.5"7,$ %(,> +1&&
*"$,.D1 6".1)+B71$ ,+%.+2+6(.1#8 1" %#"B(#&&
6#+-(1$&65(.%$&B$6(7,$&+1&5(,&(&,5")1&&
)$,+*$.6$ 1+-$ +. 15$ (1-",35$)$9
STB-4.C.3
A5$ %)$$.5"7,$ $22$61 )$,7#1, +. 15$ ,7)2(6$&&
1$-3$)(17)$&.$6$,,()8&2")&#+2$&".&F()15&1"&&
$@+,19

ENDURINGUNDERSTANDING
STB-4

k"6(# (.* )$%+".(# 57-(. (61+0+1+$, 6(. 5(0$ +-3(61, (1 15$ %#"B(# #$0$#9

Global Change

Required Course Content

SUGGESTEDSKILL

Concept Explanation

1.B
237<)60 &0C6$"0*&08)<
5"05&78%')017$"5&%%&%.

AVAILABLERESOURCES
!<)%%$""*'9&%"#$5&'R'
AP Environmental  
Science Teacher’s  
Guide
238&$0)<'9&%"#$5&'R'
Environmental  
Literacy Council’s AP  
Environmental Science  
Course Material
238&$0)<'B"#$5&'R'
GLOBE for the  
Environmental Science  
Classroom

TOPIC 9.3
The Greenhouse
Effect

UNIT

9

STB-4.D
N*$.1+28&15$&,"7)6$,&(.*&&
3"1$.68 "2 15$ %)$$.5"7,$&&
%(,$,9

STB-4.D.1
!()B".&*+"@+*$>&?5+65&5(,&(&%#"B(#&?()-+.%&&
3"1$.1+(#&OhMKP&"2&;>&+,&7,$*&(,&(&)$2$)$.6$&&
3"+.1&2")&15$&6"-3()+,".&"2&*+22$)$.1&&
%)$$.5"7,$ %(,$, (.* 15$+) +-3(61, ". %#"B(#&&
6#+-(1$&65(.%$9&!5#")"2#7")"6()B".,&O!:!,P&&
5(0$&15$&5+%5$,1&hMK>&2"##"?$*&B8&.+1)"7,&&
"@+*$>&15$.-$15(.$9

9&8#$0 8" :);<& "= !"08&08%
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Global Change
UNIT

9

ENDURINGUNDERSTANDING
STB-4

k"6(# (.* )$%+".(# 57-(. (61+0+1+$, 6(. 5(0$ +-3(61, (1 15$ %#"B(# #$0$#9

LEARNINGOBJECTIVE
STB-4.E
N*$.1+28 15$ 15)$(1, 1" 57-(.&&
5$(#15&(.*&15$&$.0+)".-$.1&&
3",$*&B8&(.&+.6)$(,$&+.&&
%)$$.5"7,$ %(,$,9

ESSENTIALKNOWLEDGE
STB-4.E.1
h#"B(#&6#+-(1$&65(.%$>&6(7,$*&B8&$@6$,,&&
%)$$.5"7,$&%(,$,&+.&15$&(1-",35$)$>&6(.&&
#$(* 1" ( 0()+$18 "2 $.0+)".-$.1(# 3)"B#$-,&&
+.6#7*+.% )+,+.% ,$( #$0$#, )$,7#1+.% 2)"-
-$#1+.% +6$ ,5$$1, (.* "6$(. ?(1$) $@3(.,+".>&&
(.*&*+,$(,$&0$61"),&,3)$(*+.%&2)"-&15$&&
1)"3+6,&1"?()*&15$&3"#$,9&A5$,$&3)"B#$-,&6(.&&
#$(*&1"&65(.%$,&+.&3"37#(1+".&*8.(-+6,&(.*&&
3"37#(1+".&-"0$-$.1,+.&)$,3".,$9

SUGGESTEDSKILL
Visual  
Representations

2.C
237<)60'?"+&0C6$"0*&08)<''
5"05&78%')01'7$"5&%%&%''
$&7$&%&08&1'C6%#)<<>'$&<)8&''
8"';$")1&$'&0C6$"0*&08)<''
6%%#&%.

AVAILABLERESOURCES
!<)%%$""*'9&%"#$5&'R'
AP Environmental  
Science Teacher’s  
Guide
238&$0)<'9&%"#$5&'R'
Environmental  
Literacy Council’s AP  
Environmental Science  
Course Material
238&$0)<'B"#$5&'R'
GLOBE for the  
Environmental Science  
Classroom

TOPIC 9.4
Increases in the  
Greenhouse Gases

!"#$%&'($)*&+"$,'-./'J 185AP Environmental Science !"#$%&')01'23)*4&%5$6786"0
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Global Change
UNIT

9

LEARNINGOBJECTIVE
STB-4.F
F@3#(+.&5"?&65(.%$,&+.&&
6#+-(1$> B"15 ,5")1/ (.* #".%/
1$)->&+-3(61 $6",8,1$-,9

ENDURINGUNDERSTANDING
STB-4

k"6(# (.* )$%+".(# 57-(. (61+0+1+$, 6(. 5(0$ +-3(61, (1 15$ %#"B(# #$0$#9

TOPIC 9.5
Global Climate  
Change

SUGGESTEDSKILL

Data Analysis
5.D
@08&$7$&8'&37&$6*&08)<1)8)''
)01'$&%#<8%'60'$&<)86"0'8"')''
D6C&0 ?>7"8?&%6%.

AVAILABLERESOURCES
!<)%%$""*'9&%"#$5&'R'
AP Environmental  
Science Teacher’s  
Guide
238&$0)<'9&%"#$5&'R'
Environmental  
Literacy Council’s AP  
Environmental Science  
Course Material
238&$0)<'B"#$5&'R'
GLOBE for the  
Environmental Science  
Classroom
:?&'23)*'R'Student  
Performance Q&A  
2014, Q4
:?&'23)*'R'Samples  
and Commentary  
2014, Q4

ESSENTIALKNOWLEDGE
STB-4.F.1
A5$&F()15&5(,&7.*$)%".$&6#+-(1$&65(.%$&&
15)"7%5"71 %$"#"%+6 1+-$> ?+15 -(S") ,5+21,&&
+.&%#"B(#&1$-3$)(17)$,&6(7,+.%&3$)+"*,&"2&&
?()-+.% (.* 6""#+.% (, )$6")*$* ?+15 !i!""
*(1(&(.*&+6$6")$,9

STB-4.F.2
F22$61,&"2&6#+-(1$&65(.%$&+.6#7*$&)+,+.%&&
1$-3$)(17)$,> -$#1+.% 3$)-(2)",1 (.* ,$( +6$>&&
)+,+.% ,$( #$0$#,> (.* *+,3#(6$-$.1 "2 6"(,1(#&&
3"37#(1+".,9

STB-4.F.3
T()+.$&$6",8,1$-,&()$&(22$61$*&B8&65(.%$,&&
+. ,$( #$0$#> ,"-$ 3",+1+0$#8> ,765 (, +. .$?#8&&
6)$(1$*&5(B+1(1,&".&."?/2#""*$*&6".1+.$.1(#&&
,5$#0$,> (.* ,"-$ .$%(1+0$#8> ,765 (, *$$3$)&&
6"--7.+1+$,&15(1&-(8&."&#".%$)&B$&+.&15$&&
35"1+6&4".$&"2,$(?(1$)9

STB-4.F.4

M+.*, %$.$)(1$* B8 (1-",35$)+6 6+)67#(1+".
5$#3&1)(.,3")1&5$(1&15)"7%5"71&15$&F()159&&
!#+-(1$&65(.%$&-(8&65(.%$&6+)67#(1+".&&
3(11$).,> (, 1$-3$)(17)$ 65(.%$, -(8 +-3(61&&
g(*#$8 6$##, (.* 15$ S$1 ,1)$(-9

continued on next page

Required Course Content
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Global Change
UNIT

9

ESSENTIALKNOWLEDGE
STB-4.F.5
i6$(.+6 67))$.1,> ") 15$ "6$(. 6".0$8") B$#1>&&
6())8 5$(1 15)"7%5"71 15$ ?")#*9 M5$. 15$,$&&
67))$.1,&65(.%$>&+1&6(.&5(0$&(&B+%&+-3(61&".&&
%#"B(# 6#+-(1$> $,3$6+(##8 +. 6"(,1(# )$%+".,9

STB-4.F.6
!#+-(1$&65(.%$&6(.&(22$61&,"+#&15)"7%5&&
65(.%$, +. 1$-3$)(17)$ (.* )(+.2(##> ?5+65 6(.&&
+-3(61&,"+#D,&0+(B+#+18&(.*&3"1$.1+(##8&+.6)$(,$&&
$)",+".9

STB-4.F.7
F()15D,&3"#()&)$%+".,&()$&,5"?+.%&2(,1$)&&
)$,3".,$&1+-$,&1"&%#"B(#&6#+-(1$&65(.%$&&
B$6(7,$&+6$&(.*&,."?&+.&15$,$&)$%+".,&)$2#$61&&
15$ -",1 $.$)%8 B(6L "71 1" ,3(6$> #$(*+.% 1" (&&
3",+1+0$&2$$*B(6L #""39

STB-4.F.8
I,&15$&F()15&?()-,>&15+,&+6$&(.*&,."?&-$#1,>&&
-$(.+.% #$,, ,"#() $.$)%8 +, )(*+(1$* B(6L +.1"&&
,3(6$&(.*&+.,1$(*&+,&(B,")B$*&B8&15$&F()15D,&&
,7)2(6$9&A5+,&+.&17).&6(7,$,&-")$&?()-+.%&"2&&
15$&3"#() )$%+".,9

STB-4.F.9
h#"B(#&6#+-(1$&65(.%$&)$,3".,$&1+-$&+.&15$&&
I)61+6&+,&*7$&1"&3",+1+0$&2$$*B(6L&#""3,&&
+.0"#0+.% -$#1+.% ,$( +6$ (.* 15(?+.% 17.*)(>&&
(.*&15$&,7B,$E7$.1&)$#$(,$&"2&%)$$.5"7,$&&
%(,$,&#+L$-$15(.$9

STB-4.F.10
i.$ 6".,$E7$.6$ "2 15$ #",, "2 +6$ (.* ,."?&&
+.&3"#()&)$%+".,&+,&15$&$22$61&".&,3$6+$,&15(1&&
*$3$.* ". 15$ +6$ 2") 5(B+1(1 (.* 2""*9

LEARNINGOBJECTIVE
STB-4.F
F@3#(+.&5"?&65(.%$,&+.&&
6#+-(1$> B"15 ,5")1/ (.* #".%/
1$)->&+-3(61 $6",8,1$-,9
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Global Change
UNIT

9
TOPIC 9.6
Ocean  
Warming

SUGGESTEDSKILL
Environmental  
Solutions

7.A
4&%5$6;& &0C6$"0*&08)<
7$";<&*%.

AVAILABLERESOURCES
!<)%%$""*'9&%"#$5&'R'
AP Environmental  
Science Teacher’s  
Guide
238&$0)<'9&%"#$5&'R'
Environmental  
Literacy Council’s AP  
Environmental Science  
Course Material

LEARNINGOBJECTIVE
STB-4.G

F@3#(+.&15$&6(7,$,(.*
$22$61, "2 "6$(. ?()-+.%9

ENDURINGUNDERSTANDING
STB-4

k"6(# (.* )$%+".(# 57-(. (61+0+1+$, 6(. 5(0$ +-3(61, (1 15$ %#"B(# #$0$#9

ESSENTIALKNOWLEDGE
STB-4.G.1

i6$(. ?()-+.% +, 6(7,$* B8 15$ +.6)$(,$ +.
%)$$.5"7,$ %(,$, +. 15$ (1-",35$)$9

STB-4.G.2
i6$(. ?()-+.% 6(. (22$61 -()+.$ ,3$6+$, +. (&&
0()+$18&"2&?(8,>&+.6#7*+.%&#",,&"2&5(B+1(1>&(.*&&
-$1(B"#+6&(.*&)$3)"*761+0$65(.%$,9

STB-4.G.3
i6$(.&?()-+.%&+,&6(7,+.%&6")(#&B#$(65+.%>&&
?5+65&"667),&?5$.&15$&#",,&"2&(#%($&?+15+.&&
6")(#, 6(7,$ 15$ 6")(#, 1" B#$(65 ?5+1$9 H"-$&&
6")(#, )$6"0$) (.* ,"-$ *+$9

Required Course Content
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Global Change
UNIT

9
TOPIC 9.7
Ocean
Acidification

SUGGESTEDSKILL

Concept Explanation
1.C
237<)60'&0C6$"0*&08)<''
5"05&78%F'7$"5&%%&%F'"$''
*"1&<% 60 )77<6&1 5"08&38%.

AVAILABLERESOURCES
!<)%%$""*'9&%"#$5&'R'
AP Environmental  
Science Teacher’s  
Guide
238&$0)<'9&%"#$5&'R'
Environmental  
Literacy Council’s AP  
Environmental Science  
Course Material

LEARNINGOBJECTIVE
STB-4.H

F@3#(+.&15$&6(7,$,(.*
$22$61, "2 "6$(. (6+*+2+6(1+".9

ENDURINGUNDERSTANDING
STB-4

k"6(# (.* )$%+".(# 57-(. (61+0+1+$, 6(. 5(0$ +-3(61, (1 15$ %#"B(# #$0$#9

ESSENTIALKNOWLEDGE
STB-4.H.1
i6$(.&(6+*+2+6(1+".&+,&15$&*$6)$(,$&+.&3g&"2&&
15$&"6$(.,>&3)+-()+#8&*7$&1"&+.6)$(,$*&!i!""
6".6$.1)(1+"., +. 15$ (1-",35$)$> (.* 6(. B$&&
$@3)$,,$*&(,&65$-+6(#$E7(1+".,9

STB-4.H.2
I, -")$ !i! +, )$#$(,$* +.1" 15$ (1-",35$)$>&&
15$ "6$(.,> ?5+65 (B,")B ( #()%$ 3()1 "2 15(1&&
!i!>&B$6"-$&-")$(6+*+69

STB-4.H.3
I.15)"3"%$.+6&(61+0+1+$,&15(1&6".1)+B71$&&
1" "6$(. (6+*+2+6(1+". ()$ 15",$ 15(1 #$(*&&
1" +.6)$(,$* !i! 6".6$.1)(1+"., +. 15$
(1-",35$)$` B7).+.% "2 2",,+# 27$#,> 0$5+6#$
$-+,,+".,>&(.**$2")$,1(1+".9

STB-4.H.4
i6$(.&(6+*+2+6(1+".&*(-(%$,&6")(#&B$6(7,$&&
(6+*+2+6(1+". -(L$, +1 *+22+67#1 2") 15$- 1" 2")-&&
,5$##,> *7$ 1" 15$ #",, "2 6(#6+7- 6()B".(1$9
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Global Change
UNIT

9

ENDURINGUNDERSTANDING
EIN-4

A5$ 5$(#15 "2 ( ,3$6+$, +, 6#",$#8 1+$* 1" +1, $6",8,1$-> (.* -+.") $.0+)".-$.1(#
65(.%$, 6(. 5(0$ ( #()%$ +-3(619

LEARNINGOBJECTIVE
EIN-4.A
F@3#(+.&15$ $.0+)".-$.1(#&&
3)"B#$-, (,,"6+(1$*
?+15 +.0(,+0$ ,3$6+$, (.*
,1)(1$%+$, 1" 6".1)"# 15$-9

ESSENTIALKNOWLEDGE
EIN-4.A.1
N.0(,+0$&,3$6+$,&()$&,3$6+$,&15(1&6(.&#+0$>&&
(.* ,"-$1+-$, 15)+0$> "71,+*$ "2 15$+) .")-(#&&
5(B+1(19&N.0(,+0$&,3$6+$,&6(.&,"-$1+-$,&B$&&
B$.$2+6+(#>&B71&15$8&()$&6".,+*$)$*&+.0(,+0$&&
?5$. 15$8 15)$(1$. .(1+0$ ,3$6+$,9

EIN-4.A.2
N.0(,+0$ ,3$6+$, ()$ "21$. %$.$)(#+,1>&&
)/,$#$61$* ,3$6+$, (.* 15$)$2")$ -(8
"716"-3$1$ .(1+0$ ,3$6+$, 2") )$,"7)6$,9
EIN-4.A.3

N.0(,+0$ ,3$6+$, 6(. B$ 6".1)"##$* 15)"7%5 (
0()+$18&"257-(.&+.1$)0$.1+".,9

TOPIC 9.8
Invas ive  
Species

SUGGESTEDSKILL
Environmental  
Solutions

7.E
L),&')'5<)6*'8?)8''
7$"7"%&% ) %"<#86"0 8" )0''
&0C6$"0*&08)<'7$";<&*60''
)0')77<6&15"08&38.

AVAILABLERESOURCES
!<)%%$""*'9&%"#$5&'R'
AP Environmental  
Science Teacher’s  
Guide

Required Course Content
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Global Change
UNIT

9

ENDURINGUNDERSTANDING
EIN-4

A5$ 5$(#15 "2 ( ,3$6+$, +, 6#",$#8 1+$* 1" +1, $6",8,1$-> (.* -+.") $.0+)".-$.1(#
65(.%$, 6(. 5(0$ ( #()%$ +-3(619

LEARNINGOBJECTIVE
EIN-4.B
F@3#(+. 5"? ,3$6+$, B$6"-$
$.*(.%$)$* (.* ,1)(1$%+$, 1"
6"-B(1 15$3)"B#$-9

ESSENTIALKNOWLEDGE
EIN-4.B.1
I 0()+$18 "2 2(61"), 6(. #$(* 1" ( ,3$6+$,&&
B$6"-+.%&15)$(1$.$*&?+15&$@1+.61+".>&&
,765 (, B$+.% $@1$.,+0$#8 57.1$*> 5(0+.%
#+-+1$*&*+$1>&B$+.%&"716"-3$1$*&B8&+.0(,+0$&&
,3$6+$,> ") 5(0+.% ,3$6+2+6 (.* #+-+1$* 5(B+1(1&&
)$E7+)$-$.1,9

EIN-4.B.2
b"1&(##&,3$6+$,&?+##&B$&+.&*(.%$)&"2&$@1+.61+".&&
?5$.&$@3",$*&1"&15$&,(-$&65(.%$,&+.&15$+)&&
$6",8,1$-9&H3$6+$,&15(1&()$&(B#$&1"&(*(31&1"&&
65(.%$,&+.&15$+)&$.0+)".-$.1&")&15(1&()$&(B#$&&
1" -"0$ 1" ( .$? $.0+)".-$.1 ()$ #$,, #+L$#8 1"&&
2(6$ $@1+.61+".9

EIN-4.B.3
H$#$61+0$&3)$,,7)$,&()$&(.8&2(61"),&15(1&&
65(.%$ 15$ B$5(0+"), (.* 2+1.$,, "2 ")%(.+,-,&&
?+15+.&(.$.0+)".-$.19

EIN-4.B.4
H3$6+$, +. ( %+0$. $6",8,1$- 6"-3$1$ 2")&&
)$,"7)6$,&#+L$&1$))+1")8>&2""*>&-(1$,>&(.*&&
5(B+1(1>&(.*&15+,&6"-3$1+1+".&-(8&#$(*&1"&&
$.*(.%$)-$.1&") $@1+.61+".9

EIN-4.B.5
H1)(1$%+$,&1"&3)"1$61&(.+-(#&3"37#(1+".,&&
+.6#7*$ 6)+-+.(#+4+.% 3"(65+.%> 3)"1$61+.%&&
(.+-(#&5(B+1(1,>&(.*#$%+,#(1+".9

TOPIC 9.9
Endangered  
Species

SUGGESTEDSKILL
Environmental  
Solutions

7.D
[%&'1)8)')01'&C61&05&'8"''
%#77"$8 ) 7"8&086)< %"<#86"0.

AVAILABLERESOURCES
!<)%%$""*'9&%"#$5&'R'
AP Environmental  
Science Teacher’s  
Guide
238&$0)<'9&%"#$5&'R'
Environmental  
Literacy Council’s AP  
Environmental Science  
Course Material
238&$0)<'9&%"#$5&'R'
GLOBE for the  
Environmental Science  
Classroom
:?&'23)*'R'Chief  
ReaderReport2017, Q2
:?&'23)*'R'Student  
Performance Q&A  
2016, Q1
:?&'23)*'R'B)*7<&%''
)01!"**&08)$> S2017,  
Q2F'2016, Q1T
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Global Change
UNIT

9

ENDURINGUNDERSTANDING
EIN-4

A5$ 5$(#15 "2 ( ,3$6+$, +, 6#",$#8 1+$* 1" +1, $6",8,1$-> (.* -+.") $.0+)".-$.1(#
65(.%$, 6(. 5(0$ ( #()%$ +-3(619

LEARNINGOBJECTIVE
EIN-4.C
F@3#(+. 5"? 57-(. (61+0+1+$,&&
(22$61&B+"*+0$),+18&(.*&&
,1)(1$%+$,&1" 6"-B(1
15$ 3)"B#$-9

ESSENTIALKNOWLEDGE
EIN-4.C.1
gNKK!i&O5(B+1(1&*$,1)761+".> +.0(,+0$&,3$6+$,>&&
3"37#(1+".&%)"?15>&3"##71+".>&6#+-(1$&65(.%$>&&
(.*&"0$)&$@3#"+1(1+".P&*$,6)+B$,&15$&-(+.&&
2(61"), #$(*+.% 1" ( *$6)$(,$ +. B+"*+0$),+189

TOPIC 9.10
Human Impacts  
on Biodiversity

SUGGESTEDSKILL
Environmental  
Solutions

7.C
4&%5$6;&'16%)1C)08)D&%F''
)1C)08)D&%F'"$'#0608&01&1''
5"0%&Y#&05&%'="$7"8&086)<''
%"<#86"0%.

AVAILABLERESOURCES
!<)%%$""*'9&%"#$5&'R'
AP Environmental  
Science Teacher’s  
Guide

EIN-4.C.2
g(B+1(1&2)(%-$.1(1+".&"667),&?5$.&#()%$&&
5(B+1(1, ()$ B)"L$. +.1" ,-(##$)> +,"#(1$* ()$(,9&&
!(7,$,&"2&5(B+1(1&2)(%-$.1(1+".&+.6#7*$&15$&&
6".,1)761+".&"2&)"(*,&(.*&3+3$#+.$,>&6#$()+.%&&
2") (%)+67#17)$ ") *$0$#"3-$.1> (.* #"%%+.%9

EIN-4.C.3
A5$ ,6(#$ "2 5(B+1(1 2)(%-$.1(1+". 15(1 5(, (.&&
(*0$),$&$22$61&".&15$&+.5(B+1(.1,&"2&(&%+0$.&&
$6",8,1$-&?+##&0()8&2)"-&,3$6+$,&1"&,3$6+$,&&
?+15+.&15(1 $6",8,1$-9

EIN-4.C.4
h#"B(# 6#+-(1$ 65(.%$ 6(. 6(7,$ 5(B+1(1 #",,
0+( 65(.%$, +. 1$-3$)(17)$> 3)$6+3+1(1+".> (.*
,$( #$0$# )+,$9

EIN-4.C.5
H"-$&")%(.+,-,&5(0$&B$$.&,"-$?5(1&&
") 6"-3#$1$#8 *"-$,1+6(1$* (.* ()$ ."?&&
-(.(%$* 2") $6"."-+6 )$17).,> ,765 (,
5".$8B$$&6"#".+$,&(.*&*"-$,1+6&#+0$,1"6L9&&
A5+, *"-$,1+6(1+". 6(. 5(0$ ( .$%(1+0$ +-3(61&&
". 15$ B+"*+0$),+18 "2 15(1 ")%(.+,-9

continued on next page
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Global Change
UNIT

9

EIN-4.C.6

ESSENTIALKNOWLEDGE

H"-$ ?(8, 57-(., 6(. -+1+%(1$ 15$ +-3(61 "2&&
#",, "2 B+"*+0$),+18 +.6#7*$ 6)$(1+.% 3)"1$61$*&&
()$(,>&7,$&"2&5(B+1(1&6"))+*"),>&3)"-"1+.%&&
,7,1(+.(B#$&#(.*&7,$&3)(61+6$,>&(.*&)$,1")+.%&&
#",1 5(B+1(1,9

LEARNINGOBJECTIVE
EIN-4.C
F@3#(+. 5"? 57-(. (61+0+1+$,&&
(22$61&B+"*+0$),+18&(.*&&
,1)(1$%+$,&1"&6"-B(1&15$&&
3)"B#$-9
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