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Scientific and engineering practices. The student, for at least 40% of instructional time,

Scientific precesses. The student, for at least 40% of instructional time, conducts laboratory

- - — B.1 and field investigations using safe, envirenmentallyappropriateand-ethical practices. The
SCIENCE.BIOA asks questions ltflent{fles .robl.ems and plans and s?fely condycts classroom, A student is expected to:
laboratory, and field investigations to answer guestions, explain phenomena, or design
solutions using appropriate tools and models. The student is expected to: B.2 Scientific processes. The student uses scientific practices and-equipment during laboratory
and field investigations. The student is expected to:
ask questions and define problems based on observations or information from text
SCIENCE.BIO.1.A |21 LR =
phenomena, models, or investigations; - . . . o
B2E plan and implement descriptive, comparative, and experimental investigations, including-
apply scientific practices to plan and conduct descriptive, comparative, and - asking questions, fermulatingtestable-hypotheses;and-selectingequipmentand-technology;
SCIENCE.BIO.1.B |experimental investigations and use engineering practices to design solutions to
problems;
use appropriate safety equipment and practices during laboratory, classroom, and field . . o -
SCIENCE.BIO.1.C | o y - P ) g ¥, Cass[00M. B.1.A demonstrate safe practices during laboratory and field investigations; and
investigations as outlined in Texas Education Agency-approved safety standards;
use appropriate tools such as microscopes, slides, Petri dishes, laboratory glassware,
metric rulers, digital balances, pipets, filter paper, micropipettes, gel electrophoresis
and polymerase chain reaction (PCR) apparatuses, microcentrifuges, water baths,
SCIENCE.BIO.1.D | . T i itati itati make-measurements-with-aceuracy-
incubators, thermometers, hot plates, data collection probes, test tube holders, lab collect ar.1d. orgar.nze qualitative and quant|tat'|ve data and
. . r . andprecisien using tools such as data-collecting probes, standard laboratory glassware,
notebooks or journals, hand lenses, and models, diagrams, or samples of biological . . . i
. microscopes, various prepared slides, stereoscopes, metric rulers, balances, gel
specimens or structures; B.2.F : X > .
electrophoresis apparatuses, micropipettes, hand lenses, Celsius thermometers, hot plates,
SCIENCE.BIO.1.E |cO!lect quantitative data using the International System of Units (SI) and qualitative lab notebooks or journals, timing devices, Petri dishes, lab incubators, dissection-equipment,
data as evidence; meter sticks, and models, diagrams, or samples of biological specimens or structures;
organize quantitative and qualitative data using scatter plots, line graphs, bar graphs
SCIENCE.BIO.1.F (charts, data tables, digital tools, diagrams, scientific drawings, and student-prepared
models;
develop and use models to represent phenomena, systems, processes, or solutions to
SCIENCE.BIO.1.G B -
engineering problems; and
kne.w_t_ha,thypotheses are-tentatiy ad-testable statements-thatmust b p—.l«l f being
B.2.B
SCIENCE.BIO.1.H |distinguish among scientific hypotheses, theories, and Jaws. know scientific theories-2
b. ingr <t Ahy m..lﬁpl ind B ndentresearchers—Unlike hvysoth cciantific th riac ar
B.2.C
B.2.D distinguish between scientific hypotheses and scientific theories;
demonstrate an-und wcr—mfling ftha 1y nd necarvation of racaur nd-th Broper . ) . )
B.1.B Conservation of resources is covered in elementary and middle school.




know-the definitionofscien nd-understand-that it haslimitations—a B ified-in

. . o

SCIENCE.BIO.2

Scientific and engineering practices. The student analyzes and interprets data to derive
meaning, identify features and patterns, and discover relationships or correlations to
develop evidence-based arguments or evaluate designs. The student is expected to:

SCIENCE.BIO.2.A

identify advantages and limitations of models such as their size, scale, properties, and
materials;

ntine bicloaical-obiect r At Ad

luate models accordingto their limitations in-repr i :

SCIENCE.BIO.2.B

analyze data by identifying significant statistical features, patterns, sources of error,
and limitations;

SCIENCE.BIO.2.C

use mathematical calculations to assess quantitative relationships in data; and

ana|yzel aluatemakeinferences,and predict trendsfrom data; and

SCIENCE.BIO.2.D

evaluate experimental and engineering designs.

SCIENCE.BIO.3

Scientific and engineering practices. The student develops evidence-based
explanations and communicates findings, conclusions, and proposed solutions. The
student is expected to:

F Thestudentu ritical-thinkina lentificrea ning Iy

SCIENCE.BIO.3.A

develop explanations and propose solutions supported by data and models and
consistent with scientific ideas, principles, and theories;

SCIENCE.BIO.3.B

communicate explanations and solutions individually and collaboratively in a variety of
settings and formats; and

communicate v

labeled drawinas aranhi ragnizars iagurnale ciymmariac ralrenorts and techneloayv-based
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reports.

Students are now being asked to communicate not only as scientists but also as engineers.

SCIENCE.BIO.3.C

engage respectfully in scientific argumentation using applied scientific explanations
and empirical evidence.

Applying scientific information extracted from these sources has been deleted from science.

draw-inferen based-on-datarelated-t prom tional-materialsf rpr ductsand-ser

Inferences from promotional materials have been deleted from science.

SCIENCE.BIO.4

Scientific and engineering practices. The student knows the contributions of scientists
and recognizes the importance of scientific research and innovation on society. The
student is expected to:

SCIENCE.BIO.4.A

analyze, evaluate, and critique scientific explanations and solutions by using empirical
evidence, logical reasoning, and experimental and observational testing, so as to
encourage critical thinking by the student;

B.3.A

analyze, evaluate, and critique scientific explanations by using empirical evidence, logical
reasoning, and experimental and observational testing, so as to encourage critical thinking by
the student;

SCIENCE.BIO.4.B

relate the impact of past and current research on scientific thought and society,

including research methodology, cost-benefit analysis, and contributions of diverse
scientists as related to the content; and

B.3.D

evaluate-the impact of scientific research on society and-the-envirenment;

B.3.F

research-and-deseribethe historyef bislegy and contributions of scientists.

SCIENCE.BIO.4.C

research and explore resources such as museums, libraries, professional organizations
private companies, online platforms, and mentors employed in a science, technology,
engineering, and mathematics (STEM) field in order to investigate STEM careers.




Science concepts--biological structures, functions, and processes. The student knows

Science concepts. The student knows that eelsarethe basic structures efal-hving thingswith-

SCIENCE.BIO.5 |that biological structures at multiple levels of organization perform specific functions B.4 specialized-parts-that perform specific functions and-that-viruses-are-different-from-cells: The
and processes that affect life. The student is expected to: student is expected to:
relate the functions of different types of biomolecules, including carbohydrates, lipids, cempare the functions of different types of biomolecules, including carbohydrates, lipids,
SCIENCE.BIO.5.A | — . L ] B.9.A . L
proteins, and nucleic acids, to the structure and function of a cell; proteins, and nucleic acids;
SCIENCE.BIO.5.8 compare and contrast prokaryotic and eukaryotic cells, including their complexity, and B.AA compare and contrast prokaryotic and eukaryotic cells, including their complexity, and
’ ~ compare and contrast scientific explanations for cellular complexity; o compare and contrast scientific explanations for cellular complexity;
investigate and-explain cellular ¢ ~ineluding homeostasis aa< transport of molecules;
SCIENCE.BIO.5.C |investigate homeostasis through the cellular transport of molecules; and B.4.B and & " " P
compare the structures of viruses to cells and explain how viruses spread and cause compare the structures of viruses to cells, describeviral reproduction,and deseribe ther £
SCIENCE.BIO.5.D | . P B.4.C ) P . . ) ) o )
disease. viruses in causing diseases such-as-human-immunodeficieney-virus{HN\)and-influenza-
Science concepts--biological structures, functions, and processes. The student knows . . .
N K N . . Science concepts. The student knows how an organism grows and the importance of cell
SCIENCE.BIO.6 |how an organism grows and the importance of cell differentiation. The student is B.5 X A )
differentiation. The student is expected to:
expected to:
explain the importance of the cell cycle to the growth of organisms, including an. deseribe the stages of the cell cycle, including deoxyribonucleic acid (DNA) replication and-
SCIENCE.BIO.6.A |overview of the stages of the cell cycle and deoxyribonucleic acid (DNA) replication B.5.A L g vele, & v . P
T mitesis, and the importance of the cell cycle to the growth of organisms;
models;
explain the process of cell specialization through cell differentiation, including the role describetherol f DNA ribonuclel id-[RNAY, and environmental factors in cell
SCIENCE.BIO.6.B |-XRlfiiieprocess 0l celspecializalion (NToUEn incuginz herole, B.5.B : o R
of environmental factors; and differentiation; and
relate disruptions of the cell cycle to how they lead to the development of diseases ) . . .
SCIENCE.BIO.6.C |— P yele loflow Lhey B.5.C recognize-that disruptions of the cell cycle lead to diseases such as cancer.
such as cancer.
. . . L Science concepts. The student knows the mechanisms of genetics sueh-zs the role of nucleic
Science concepts--mechanisms of genetics. The student knows the role of nucleic acids X o ) ) - R . . i .
SCIENCE.BIO.7 | i . B.6 acids and-the principles-of Mendelianand-non-Mendelian-geneties: The student is expected | The mechanisms of genetic were split between two Knowldege and Skill statements, 7 and 8.
in gene expression. The student is expected to: to:
SCIENCE.BIO.7.A identify components of DNA, explain how the nucleotide sequence specifies some B.6A identify components of DNA, identify how informationforspecifyingthe traits of an organism
: o traits of an organism, and examine scientific explanations for the origin of DNA; e is-carried-in-the DNA; and examine scientific explanations for the origin of DNA;
. - . . . B.6.D recognize-that gene expression isa+regulated process;
SCIENCE.BIO.7.B describe the significance of gene expression and explain the process of protein
e synthesis using models of DNA and ribonucleic acid (RNA); B.6.C explain the purpose and process of transeriptionand-translation using models of DNA and
o RNA;
identify and illustrate changes in DNA and evaluate the significance of these changes; . . . . -
SCIENCE.BIO.7.C and ¥ g g g B.6.E identify and illustrate changes in DNA and evaluate the significance of these changes;
n
discuss the importance of molecular technologies such as polymerase chain reaction
SCIENCE.BIO.7.D |(PCR), gel electrophoresis, and genetic engineering that are applicable in current
research and engineering practices.
B.68- recognize-that componentsthat make upthe geneticcode-are commeon-to-all-organisms; The concept of a common gentic code was deleted from Biology.
Science concepts--mechanisms of genetics. The student knows the role of nucleic acids Science concepts. The student knows the mechanisms of genetics such as the role of nucleic
SCIENCE.BIO.8 |and the principles of inheritance and variation of traits in Mendelian and non- B.6 acids and the principles of Mendelian and non-Mendelian genetics. The student is expected |The mechanisms of genetic were split between two Knowldege and Skill statements, 7 and 8.

Mendelian genetics. The student is expected to:

to:




analyze the significance of chromosome reduction, independent assortment, and

SCIENCE.BIO.8.A (crossing-over during meiosis in increasing diversity in populations of organisms that B.6.G recegnize the significance of meiosis to sexual reproduction.
reproduce sexually; and
redict possible outcomes of various genetic combinations using monohybrid and
p. . P . . & R . . wsine _ v predict possible outcomes of various genetic combinations such-as monohybrid crosses,
SCIENCE.BIO.8.B |dihybrid crosses, including non-Mendelian traits of incomplete dominance B.6.F . ) L .
. , . R dihybrid crosses, and non-Mendelian inheritance;and
codominance, sex-linked traits, and multiple alleles.
Science concepts--biological evolution. The student knows evolutionary theory is a X . . o X
B ; - . R . X R Science concepts. The student knows evolutionary theory is a scientific explanation for the
SCIENCE.BIO.9 [scientific explanation for the unity and diversity of life that has multiple lines of B.7 . . . . .
. . unity and diversity of life. The student is expected to:
evidence. The student is expected to:
analyze and evaluate how evidence of common ancestry among groups is provided by analyze and evaluate how evidence of common ancestry among groups is provided by the
SCIENCE.BIO.9.A [the fossil record, biogeography, and homologies, including anatomical, molecular, and B.7.A fossil record, biogeography, and homologies, including anatomical, molecular, and
developmental; and developmental; and
examine scientific explanations for varying rates of change such as gradualism, abrupt . - . . .
SCIENCE.BIO.9.B p . X P B.7.B examine scientific explanations of abrupt appearance and stasis in the fossil record;
appearance, and stasis in the fossil record.
Science concepts--biological evolution. The student knows evolutionary theory is a . . . R .
B ; - . R . X K Science concepts. The student knows evolutionary theory is a scientific explanation for the
SCIENCE.BIO.10 |scientific explanation for the unity and diversity of life that has multiple mechanisms. B.7 ) R . . .
R unity and diversity of life. The student is expected to:
The student is expected to:
analyze and evaluate how natural selection produces change in populations and not in
SCIENCE.BIO.10.A indi\)/iduaIS' P g pop i B.7.C analyze and evaluate how natural selection produces change in populations, not individuals;
analyze and evaluate how the elements of natural selection, including inherited o - X e
variation. the potential of a population to broduce more offsoring than can survive analyze and evaluate how the elements of natural selection, including inherited variation, the
SCIENCE.BIO.10.B - P X pop P L P g i ’ B.7.D potential of a population to produce more offspring than can survive, and a finite supply of
and a finite supply of environmental resources, result in differential reproductive X L . .
environmental resources, result in differential reproductive success;
success;
. L analyze and evaluate therelationship-of natural selection teadaptationand-tethe
SCIENCE.BIO.10.C |analyze and evaluate how natural selection may lead to speciation; and B.7.E et o . 4 i
14 14 7
analyze evolutionary mechanisms other_than natural selection, including genetic drift, X X . . . X
. . e it o analyze other evolutionary mechanisms, including genetic drift, gene flow, mutation, and
SCIENCE.BIO.10.D |gene flow, mutation, and genetic recombination, and their effect on the gene pool of a B.7.F recombination
population. ’
Science concepts--biological structures, functions, and processes. The student knows Science concepts. The student knows the significance efvariousmeleculesinvelvedin
SCIENCE.BIO.11 |the significance of matter cycling, energy flow, and enzymes in living organisms. The B.9 Pk e e and-energy eonversions-that-eccur in living organisms. The student is
student is expected to: expected to:
explain how matter is conserved and energy is transferred during photosynthesis and o . R ducts of photosynthesis and cellular respiration | ¢
SCIENCE.BIO.11.A |cellular respiration using models, including the chemical equations for these processes; B.9.B " . " P 4 P
energy, energy-conversions,and matter; and
and
SCIENCE.BIO.11.B |investigate and explain the role of enzymes in facilitating cellular processes. B.9.C identifyand investigate the role of enzymes.
Scien necapts Tk +tudant kn that + now i hranching ification b, 1 onth
LiAd Y
B8 Taxonomic classification was moved to Grade 7.
The importance of the taxonomic system to the scientific community was deleted from

Biology.




ri raanicec ucing o hiararchical claccificatinn cuctam hacad an cimilariti and

taa,
B.8.8- e N y _ Hierarchical classification was moved to Grade 7.
differencesshared-amonggroups;and
e haractaricticc of + nomi o in I..Aing arch a—bacteria - tictc {.mgi
- B A al . Taxonomic groups have been moved to Grade 7.
plants,and-animals.

Science concepts--biological structures, functions, and processes. The student knows
SCIENCE.BIO.12 |that multicellular organisms are composed of multiple systems that interact to perform B0
complex functions. The student is expected to:

ek e el s ol oees s mnte s i D lo sle ] gystems etk be e s e ce ool e el
e e

analyze the interactions that occur among systems that perform the functions of
SCIENCE.BIO.12.A |regulation, nutrient absorption, reproduction, and defense from injury or illness in B.10.A
animals; and

deseribe the interactions that occur among systems that perform the functions of regulation,
nutrient absorption, reproduction, and defense from injury or illness in animals;

explain how the interactions that occur among systems that perform functions of B.10.B deseribe the interactions that occur among systems that perform the functions of transport,

SCIENCE.BIO.12.B . . L . ) .
transport, reproduction, and response in plants are facilitated by their structures. reproduction, and response in plants; and

" |The concept of the organization of biological systems was moved to Grade 7.

Science concepts--interdependence within environmental systems. The student knows
SCIENCE.BIO.13 |that interactions at various levels of organization occur within an ecosystem to B.12
maintain stability. The student is expected to:

Science concepts. The student knows that interdependenceand interactions occur within an
envirenmentalsystem. The student is expected to:

investigate and evaluate how ecological relationships, including predation, parasitism, interpret relationships, including predation, parasitism, commensalism, mutualism, and

SCIENCE.BIO.13.A ; : L o B.12.A . )
commensalism, mutualism, and competition, influence ecosystem stability; competition, among erganisms;
Scien n prc_ Tha ctudent kn that higl g? —\Icycr mec wark to achi and maintain
240 Rk The concept of systems maintaining balance has been incorporated into B.13.B and B.13.C.
analyze how ecosystem stability is affected by disruptions to the cycling of matter and
SCIENCE.BIO.13.B flo yof energy through trophic levels using models
w u ic levels usi 5 ) . ) ) ) . . . . .
gy g P € 12.¢ analyze the flow of matter and energy through trophic levels using various models, inchiding- |Food chains, food webs, and ecological pyramids are covered in elementary and middle
B.12. foed-chainsfood-websand logicalpyramids; school.
240 e o A e The concept of systems maintaining balance has been incorporated into B.13.B and B.13.C.
: B :
explain the significance of the carbon and nitrogen cycles to ecosystem stability and deseribe-the flow-ofmatterthrough-the carbon and nitrogen cycles and-explain the
SCIENCE.BIO.13.C carbor gen cy! B.12.D e BN cy!
analyze the consequences of disrupting these cycles; and consequences of disrupting these cycles; and
summari tha rgl f micr vg‘\ni mec in hath m inhining and-di rupHng tha haalth of hath
B-11A ) The role of microorganisms in maintaining balance in an organism was deleted from Biology.
organismsand-ecosystems;-and
explain how environmental change, including change due to human activity, affects ) . . .
SCIENCE.BIO.13.D |~ — I ” B.12.E deseribe how environmental change ca# impact ecosystem stability.
biodiversity and analyze how changes in biodiversity impact ecosystem stability.
B-118 L ) Ecological succession was moved to Grade 8.
POF 4 IS
B.128 Variations and adaptations have been moved to Grade 8.
KEY Blue double underline: indicates content new to the grade level Orange-strike-through:-indicatescontent-was-deleted
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