Science Georgia Standards of Excellence ‘

Biology Standards . oo ‘ ‘
The Science Georgia Standards of Excellence are desigried to provide foundatjonal kan]edge
and skills for all students to develop proficiency in sciénce. The Project 2061’8 Benchniarks foi

Scienie Literacy and the follow up work, 4 Framework forK-12 Science Education were used as

the core of the standardsto dstermine appropriate confent and process skills for students. The
Science Georgia Standards of Bxcellence focus on a 'Ii_mited nurnber of core disciplinary ideas
and crosseutting concepts which build from Kindergarten to hlgh school. The standards are
written with the core knowledge to be mastered ihtbgrated with the science and engineering
pract_ipeé needed to éngage in scientific inquiry and engineering design. Crosscutting toncepts
are used to make connections across different seience disciplines,” = =~ v - -

* The Science Georgia Standards of Exceﬂenpe drive instmétioﬁ. Haﬁds—on, 'sﬁldent;cénteied, and

inquiry-based approaches should be the emphasis.of instriiction; The standards are a required
minimum set of expectations that show proficiency in science. However, instruction cdn'extend

“beyond thésé -Iriinimlun expectations to meet "'Shidel'lt niceds. At the sanio time, these standsrds set

g maximum expectation on what will be asscssed by the Georgia Milestqnles'As'sessmmit’ System,

Scieﬁcpébnsi,éts ofa Wéy bf't:hinicin‘g and:investigat_;,ing, as Wéll ag'romrfg bddy of }mowledge

-about the natiral iyorld, TQ become literate in science, students 'ncé'f;d_ to possess sufficient

understanding of 'ﬁlhfd'c}mentalf science content knowledge, the ability to engage in the-scicnce
and engineering practices, and to usé"scignti_,ﬁcrand _téchnélbgic'élj_infoiffnation correctly., .
Technology should be infused into the curricutum and the safsty of the student should always be

foremost in tustruction,

" The Bipfogy Géorgia Standards of Exce_:llence;*ar'e' des_'ig‘ned' fo 'cbf_iﬂnué the studerit investigations

of the life ‘sci‘gnces'that began in grades K-8 and ?fQVidﬂ students jih: 1iéb¢s‘sa‘iy skills to be - .
proficient in biology by focising on the identification of patterns, progesses, and relationships of
living organisms. These standards includa more abstract congepts such as the interdependence of

- organisms, the relationship of matter, energy, and organization in living systems, the behavior of

organisms, and biological evolution. Students investigate biological concepts throygh
experiences in laboratories and field work using the process of inquiry. '

Biology students start by developing an understanding of the celtular structiire and the role these -
structures play in living cells. The students develop a findamental uridersta_nding of the role of
bie-macromolecules, théir structure and function as related to life processes. The students then
analyze how genetic information is passed to their offspring and how these mechanisms lead to
variability and hence diversity of species. They use cladograms and phylogenetic trees to
determine rélationships among major groups of _organisms. Biology students are able to
recognize the central role the theory of evolution plays in e)iplaining how the diversity observed
within species has led to the diversity of life across species through a process of descent with
adaptive modification. ‘
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Science Georgia Standards of Excellence

mlogy

SBl Obtam, evaluate, and commumcate mtormatlon to analyze the nature of the :
relatlonshtps between structures and functlous in llvmg cells . R
4. -Construct an explaaa‘uon of how cell structpres and organelles (in¢cluding nucleus cytoplasm,
cell membrane cell wall, chloroplasts lysosome "Golgi, endoplasrmc retrculum Vacuoles
rrbosomes and mltochondrla) interact as a system to mamtam horueostas1s
b. Develop and.use models to explam the rolc of cellular reproductlon (mcluclmg bmary ﬁsslon
mitosis,, and meioSls) i1i maintaining genetrc contmulty ‘ : : .
C. Construct ar guments supported by ev1dence to relate the stmcture of macromolecules
'(carbohydrates proteins, 11p1ds and nucletc acrds) to thelr mteractmus in carrying out
) cellular processes. - e e :
Clarification statement: The functron of protems as enzymes is llmited toa conceptual e
'~understaud1ng) e R .
~d. Plaxt and carry out mvestrgatrons i determme tlle role of cellular transport (e g, active i
passwe and osmosrs) in mamtammg 11omeosta51s ' -
e. Ask questlons to mvesngate and provrde explanauons about the roles of photosynthes1s and
o respiratron in the cyclmg of matter aud ﬂow of energy w1th1n the ccll (e g smgle celled e
‘ "alga) T R L :
- ‘Clari) zeaf:on statement Jnstrucuon should focus on. understandmg the mputs outputs and c
B _',ﬁmctmns of photosynthes1s and 1esp1rat10n and the. functions of the major sub-processes: of'
' each mcludmg glycolysrs Krebs cycle electron tranSport cham"_::hght reactrons and Calvm

- _Tcyclc) - | ) SR LR LT . )

SBZ Obtain, -evaluate, a.nd'-commumcate mlcrmatlon to analyze how genetlc mformation is
expressed in cells. _ , ' A
_ Construct an explanation of how the structures of DNA and RNA lead o the expressron of
- {nformatioft within the cell via the processes of repl:catmn transoription, and transiation.
b. Construct an argument based on ev1dence to support the claun that mherltable genetic - |
‘variations may result from: : : - S
Le LW genet1c combinations through meiosis (crossmg OVBI nondts]uuctron)
e non-lethal errors ocourring during replication (msertmns deletions, substitutions); and/or
_ herltable mutations caused by envlronmental factors (r adiation, chemmals and vlruSes)
c. ‘Ask questlons to gather and commumcate information ‘about the use and ethical
considerations of btotechnology in forensics, medicing, ‘and agriculture.
K Ciarfﬁcanon statement: The element is intended to include advancements in technotogy
. relating to econonucs and soc1ety such as advancements may include Genetrcally Modlﬁed

Organisms.)
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Scienee Gelofgla Standards of Exeellenee

SB3 Obtam evaluate ‘and eommunlcate lnformatlon to analyze how blolovlcal traits are
passed o to successive generatlons LT > IR
- a Use Mendel 8 laws (segregatlon and mdependent assortment) to ask questlons and deﬁne )
! problems that explam the role of meiosis in. reproductwe Vanabdlty
b. Use: mathemattcal models to predict and. explain patterns of mherltance
(Clarification statement: Students should be able to use Punnett squares (monohybnd and
' dihybrid crosses) and/or rules of proba‘ozhty, to analyze the followmg mhentance patterns
dominance, oodommanoe 1ncomplete dommance ). o c
c. .Constmet an argunent to support a “claim about the reIatwe advantages and dlsadvantages of
sexual and asexu*tl 1eploduonon : : TR : ,

s

- SB4, Obtam evalnate and communleate mformatlon to Illustrate the organlzatton of
mteractmg systems within. single- ~celled and multl-celled organlsms o
a. Construct an argument supported by smentlﬁo mformatlon to explam patterns in strnctures
and functmn among clades of or ganisms, including the or1g1n of eulcaryotes by - |
- ,endosymbmsm Clades should mclude IR - ‘

w arehaea

» .bactena

- ret.ﬂsar}?otzes
"fungi.
plants
amrnals R

( Clarzf‘ cafzorz statement: Th1s is reﬂeenve of 21st century elas51ﬁcat10n schemes and nested.
: .hlerarchy of clades.and is mtended to’ deveiop a foundatlon for companng ma] or groups of .
or; gamsms The.term protlst' is useful in desenbmg those eul(aryotes that are not within the -
. anim al, fungal or plant clades but. the term does.not descnbe a well-deﬁned clade ora natural '
taxenomic group:) - T : T L '

b, Analyze and interpret data to develop models (1 €., eladograms and phylogenette trees) based
on patterns of common ancestry and the theory of evolutlon to determine relatmnslups
among major groups of organisiis. o

¢, Construct an argument supported by empirical ev1dence to oompare and contrast the
characteristics of viruses and organisms.

SBS. Obtain, evaluate, and commumcate information to assess the 1nterdependence of all

organisms on one another and their environment,

a. Plan and carry out investigations and analyze data to support explanatlons about factors

' affecting biodiversity and populations in ecosystems. A
(Clarification statement: Factors include population size, earrymg capacity, response to
lnmtlng factors, and keystone species.)
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b. Develop and use models to. analyze the eyclrng of matter and flow of energy within
ecosysterns through the processes of photoSynthesrs and respiration. : ‘
. Mrangrng components of a food web accordmg to energy flow.-
c Cotnparlng the quantlty of energy in the steps of an energy pyramrd :
e Explarmng the need for cychng of major btochemrcal elements (C,0Q,N, P, and H)
¢c. Construct an argument to pted1ct the 1mpact of envrromnental change on the stab1l1ty of an-
ecosystem ' . - ‘ '
d. Designa solution to reduce the nnpact of ahuman act1v1ty on the envrronment
(e lanftcatmn smrement Human activities may include chemical use, natural’ resources
consurnptlon, 1ntroductton of non-native species, greerhouse gas. production.) '
e. Construct explanations tI that predict an or ganism’s ability to survwe within changmg
'envrronmental lirmts (e g temperature pH drought fu‘e)

SB6 Obtam, evaluate, aud communlcate mformatlon to assess: the theory of evolutlon
.4 Construct an explanauon. of how new understaudrngs of Barth's- lustory the emefgence of
: new specres from pre- ex1st1ng spec1es and our uuderstandmg of genetrcs have mﬂuenced our
‘understandrng of biology- ' o N
b Analyze and mterpret data to explam patterns n blodtversrty that result from specratron -
c. _'Construet an argument usmg valid and rehable sources ta support the cldim that evrdence '
- —from- cornparatlve motpholo gy. (analogous vs homolo@s structures) embryology,

brochermstry (protem sequence) and genehcs support the theory that all llvmg Orgamsms are -

- related by way. of cogimon descent. .
s Develop and use matheriatical models to support: enplana*mns nf hnW “nd_rerted genetrc
- changes n natural selection and genetrc dr1ft have led to changes in populattons of
OTganisms.- ' :
- (Clarification srcztemenr Element 18 1ntendecl to focus on ‘casrc stattsttcal and graphtc _
' 'analysrs Hardy Weinberg. would be an optronal apphcatton to address this element.)
e. Develap a model to explam fhe role natural selection plays in causrng blologlcal reststance

(o8, pesttc1des anttbtotlctes1stance and influenza vaccmes)
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