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Environmental science literacy is the capacity to understand and participate in evidence-based Level S of Sy Tracing Inf Change over Time
discussions of the effects of human actions on environmental SystemS, and the feedback from those If a scientist wanted to a) The strawberries in the picture all grew in a large field on Farmers often use pesticides to help prevent insects from
iati measure the diversity of the same farm, but they all look a little different. Why do eating their crops. Over time, the insects slowly become
systems on human societies. species ina givenarea,  you think they all look  little different? resistant to these pesticides, and so the farmers have to
what types of data might _b) Thf-: carrots‘ir] the picture all grew in a gree.nhouse under use different pe_slicides to protect !heir crops. Tell a s_lory
“By c hanging g IO ba I c Ilma te eXpan dlng an d I-n tensifying lan d uses pO ”U tlng in tI’O ducing exo th she collect? :;’e“"catlh?o:?:mnsli Ibut k‘he|¥na|“ :?;: a I.:;Ie different. Why  about how the insects become resistant to the pesticides.
i y £ o you think they all look a little different
species, and over-harvesting biological resources, human activities have accelerated extinction rates
f) ot H f) fi Different species of a) The strawberries look different because when they pollinate ~ When the crops are sprayed some bugs are killed but some may
maSSIVely 3 The p’onc Conseqyences Of these Cactors ... are ap p arent n p rog ressive deg radatlon Of organisms; Population of or reproduce they are coming from different parents and are live and when the living mate they will give their kids genes to
eCOSyStem services upon which humans r ely T — each species; Total number  given different genes. Also things such as minerals and water  help them survive through the pesticides so the bugs adapt to
: Level of organisms; Percentages  will also affect them. the pesticides and because the bugs reproduce fast and don’t
Kerr et al. ’ Scien ce, vol 316 ’ 2007 ’ p1 581. e;le a°°°';2:s|::r°ss of each species. (SSD) b) They all look a little different because they were given live long it doesn't take long for them to adapt to the pesticides.
different DNA codes. Just like kids are not the same even from  (NED)
. g . - . - - - - the same parents. (NED)
The decisions that citizens make with respect to the intersection between society and biodiversity
are wide-ra ng i ng, and include actions in roles such as: # of each animal; # of types  a) Because they probably came from different parts of the field  As the bugs live in and around these pesticides, their immunity
of animals; how many where conditions might be different like water type and amount,  to it becomes stronger, and this immunity becomes stronger as
ol Level School science dat d imall wded t, h h sunlight, and the soil diffel . And  thy them d to theil ir . (EET)
* Consumers - ¢.g. decisions about the N el e o e ) B
provenance or one's 100d. b) Their genetics. (HAP)
= Voters — e.g. for land use policies such as ANWR Hidden mechanisms The different kinds of living @) They alllook a litte different because they may not have had  The insects eventually become immune to the pesticides
or for biofuels. Level explained by cultural things in an area. The most  the same nutrients or sun in certain parts of the field. because when one insect takes it in, then they reproduce there
. W k d .. I t t t 3 namativeslon has the vmost diverse b) The light in the greenhouse wasn't reaching everywhere. is alreadlyvpes{icides in the offspring so they are used to it and
orkers — e.g. decisions relating to commuting. - embodied experience POPUlation. (CJW) M) the pesticide doesn't really affect them. (EAT)
- VOI u "teers _ e g . at. falrmers ma rkets or A q uick browse throug h recent covers of TIME magazine Narratve! She might want to walk a) The Iigr!t could have been different, some could have had Their bodies try ro_ nght off the pesticidgs. Once they ﬂgt{re out
conservation societies. A p . " Level descriptions of  through the forest and more sunlight than others. how to fight them it's easy for them to fight so the pesticides no
. Advocates _e for |0C8| issues SUCh as the shows heagl Ines S.UCh as Forggt Qrgamc, Eat LC?C&| and 2 systems at the collect diffe(ent species b) Maybe they were different kinds of carrots. (KAV) longer work. (EDE)
ti -g- f natural ’ others relating agriculture and biodiversity with climate macroscopic scale  {70ughout t. (JJDK)
preserva Ion o n? ural areas. Change a nd poII Utlon; il IUStratl ng hOW the intersection Anthropomorphic Just like how tall the grass a) All plants are different. No two are the same. It's impossible  Insects become resistant by they get used to the smell and taste
= Learners —e. g. as viewers of nature between environmental science and society has entered |-91Ve| and natural tendency @10 the plants are (HAJ) to have two of the same plants. and eventually it doesn't bother the insects. (KKC)

documentaries narratives b) Like | said above. No two "carrots” can look the same! (SS)

the forefront of everyday life.

Assessment Data

The Upper Anchor

7 A
To the right is the (modified) LTER loop diagram, with the upper O " i o[ | Percentage of Put the following items in the boxes below,
anchor being largely situated in the environmental systems box, | s | ety o] e | ] S e | - student describing going from the smallest to the largest.
but organized in such as way as to allow students to connect the § % i different sources of Population, Gene, Species, DNA,
arrows. The loop dlagram illustrates the connections between oo I » phenotypic variation Ecosystem, Dog, Chromosome
human systems and environmental systems as 1) human p— » l_[ » l—| l— in responses to -
actions that have environmental impact, and 2) human societies’ o H n - “':nm ot questions set in g
utilization of ecosystem services. S . e G . o el different contexts. .
| O ine it et S LT e Data from 30 |

A Framework for the Environmental Systems portion of the loop: [“’“E.‘.,‘:;.T;‘Z‘.;.Z""“'] n o h vt | 2 sl students in each . ’ B

§ » 5 figure. (VG = genetic | &
1. Principles: Tracing Information across a hierarchy of &g . variation and VE = ) T T

H . T
systems. 2. Processes Processes within Processes within » |:] H | 7: LD \e/g:./igtoigrr]r;ental 2 H B
3. Change over Time: In natural systems, Populations Communities 2 VYN T R O W W e Gl G ’ 1
these Changes include _eVOIUt'onary changes Processes that Mutation, sexual Colonization by new £ R S -
and ecological succession. In coupled create biodiversity recombination species - Bl vt d e S e fn S o
natural and human systems, they become: = e o] Relationshins bet 2 ® .
- Reduction of genetic diversity in Sstminbisiverst T o - D e e
populations and species. - : 3. (bIa_ck_bar) plus and minus two standard
= Reduction of species diversity in Processes that Natural selection, Natural succession 2 El deviations (colored blocks).
communities (including extinction). reduce biodiversity human selection Human management. DR o
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