Format of Test Expectations

The expectations are formatted in the following svay

1. Categorically — Each table indicates the standaddsérand assessed.

2. Depth of Knowledge — Clarifications within eachleaimdicate the depth of knowledge
or skill intended within the standard.

3. Cognitive Range — Each table indicates the expesgad of knowledge intended for
assessment.

4. Test Representation of Standard — Each table iredic@hether the standard is essential
important, or compact. The greatest number of D@&®s will come from essential
standards, with less from important standards and@AS items will be compact
standards.

V. SUMMARY

The course-level expectations are focused on #melatds and the level of priority assigned to
each standard. The majority of test items wiltddeen directly from standards that are essentia
with a smaller percentage of items written to thpartant standards. No compact standards w
be tested in large-scale assessment. The coglatigks are a guide to provide clarification to
the test vendor as to the depth and breadth aftémelard. Most standards give a range of
possibilities within the various cognitive levels.

VI. BIOLOGY END-OF-COURSE EXPECTATIONS

The Delaware Content Standards for Science is @ mensive document containing eight
standards with corresponding grade-level expecta{GLES). The Biology EOC Expectations
provide a guide to indicate the level of emphasise placed on the standards and GLEs. By
coding standards and GLEs taught in the BiologysmLit enables teachers to distinguish
between the essential, important, and compact elsnoé the curriculum. As a result, students
receive similar instruction based on a common @urs

Essential standards are those that emphasize yHanke/ledge and skills that students should
understand at great depth and on which most irtgtnad time is spent. Important standards
comprise a lesser extent of the curriculum and teathderstanding essential knowledge and
skills. Compact standards are not included orDI@AS assessment.
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Expectation(s)

Standard 6 Life Processes
Title
Strand 6.1 Structure and Function
Content 6.1.A In order to establish and maintain their ctem@rganization and structure,
Standard organisms must obtain, transform, and transportemand energy, eliminate waste
Statement products, and coordinate their internal activities.
Priority: Essential

Grade-Level = Explain how organelles of single-celled organismction as a system to perfofqm

the same basic life processes as are performedltircallular organisms (e.g.,
acquisition of energy, elimination of waste, repraiibn, gas exchange, growth,
repair, and protein synthesis).

Clarifications
and Cognitive
Level(s)

IIExpected

This is an importangtandard that creates a foundation for later bicddgoncepts.
Items for this standard should focus on how paytsdinate functions as a system.
The specific functioning of each organelle is adibcus.

Depth of Knowledge Categories

Level 1 Items Should focus on identifying requirements of allrig things.

Expectation(s)

Standard .
. 6 Life Processes
Title

Strand 6.1 Structure and Function
Content 6.1.B Cells take highly varied forms in differetapts, animals, and microorganisnjs.
Standard Structural variations among cells determine thetion each cell performs.
Statement Priority: Essential
Grade-Level = Identify similarities and differences among a verief cells (e.g., muscle, nerve,

epithelial, blood, leaf, root). Explain how strul variations relate to the
function that each of the cells performs.

= Differentiate between prokaryotic cells and euké#igycells in terms of their
general structures (cell membrane and genetic raBtand degree of complexity].
Give examples of prokaryotic organisms and orgasiafith eukaryotic cells.

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectddhisawill be a focus on the
assessment.

Items for this standard should emphasize strudturetion relationships.

Depth of Knowledge Categories

Level 1 Items May ask students to recall the function of cellistures.

Level 2 Items: May ask students to compare/constasctures of different cells.

Level 3 Items: May ask students to draw conclusilmout cell function based on
structures observed.
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Staqdard 6 Life Processes Staqdard 6 Life Processes
Title Title
Strand 6.1 Structure and Function Strand 6.1 Structure and Function
Content 6.1.C Cells have distinct and separate structunegmelles), which perform and Content 6.1.D The cell membrane is dynamic and interacth imternal membranous
Standard monitor processes essential for survival of thé(eef)., energy use, waste disposal Standard structures as materials are transported into ahdfdbe cell.
Statement synthesis of new molecules, and storage of gendierial). The highly specific Statement Priority: Essential
function of each organelle is directly relatedttostructure.
Priority: Important Grade-LgveI = Use models or diagrams to explain how the struatfitke cell membrane
Expectation(s) regulates the movement of materials across the mzerab
Grade-Level = Differentiate between prokaryotic cells and eukéicycells in terms of their

Expectation(s)

general structures (cell membrane & genetic mdjexial degree of complexity.
Give examples of prokaryotic organisms and orgasiaith eukaryotic cells.

= Explain how organelles of single-celled organismgcfion as a system to perfoiqm

the same basic life processes as are performediltizcallular organisms (e.g.,
acquisition of energy, elimination of waste, reprctibn, gas exchange, growth,
repair, and protein synthesigNote: Thisrefersto the idea that single-celled
organisms are self-sufficient, while multi-cellular organisms depend on a
division of labor among cells.)

Clarifications
and Cognitive
Level(s)
Expected

This is an important standard so it is expectetlédss emphasis will be placed upo)
this standard in the assessment than is on edsetatidards. Items for this standar|
should focus on how parts coordinate functions sggsstem. The specific functionin
of each organelle is not a focus.

Depth of Knowledge Categories

Level 1 Items: May focus on recall of general stures that all students should kn
that include the cell membrane, cell wall, nucleugpchondria, chloroplasts, and
cytoplasm.

Level 2 Items: May ask students to classify organsi according to the kingdom le
only, e.g., bacteria, fungi, plants, animals argtipts. Specific names of organism

|© N |
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are not the focus.
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= Show how water moves in and out of cells down aentration gradient.
Recognize that this process, known as osmosisiresqgoo input of energy.

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectadhisawill be a focus on the
assessment.

Note: Studentsshould be able to explain if water will enter or leave a cell based on
solute concentration. They will not be accountable for vocabulary such as
hypo/hyper/isotonic or osmotic pressure.

Depth of Knowledge Categories
Level 1 Items: Define osmosis; describe the prynfianction of the cell membrane.

Level 3 Items: Interpret the relative concentratid a solution based on the shape|
(shriveled or swollen) of the cell suspended ingbleition.

Level 4 ltems: Predict whether a cell will shrimkswell based on concentration of
the environment compared to the concentration ibtoatents.
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the colonial or singular organism.

Clarifications
and Cognitive
Level(s)
Expected

This is a compact standard, a definition by natutés intended as foundational
content and therefore is not recommended for laogée assessment.

Depth of Knowledge Categories

Level 1 Items: Identify parts of the nervous systar differentiate between parts/

structures of the nervous system and those thatatre
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Star?dard 6 Life Processes Star?dard 6 Life Processes
Title Title
Strand 6.1 Structure and Function Strand 6.1 Structure and Function
Content 6.1.E The transportation of materials across thelonane can be passive (does nof |[Content 6.1.F Cells store and use information to guiderthgictions. DNA molecules in eafh
Standard require the expenditure of cellular energy) oneac{requires the expenditure of Standard cell carry coded instructions for synthesizing pimotmolecules. The protein
Statement cellular energy) depending upon membrane struetadeconcentration gradients. Statement molecules have important structural and regulatongtions.
Priority: Important Priority: Essential
Grade-Level = Distinguish between active and passive transgeeicognize that active transpoift | Grade-Level = Define a gene as a section of DNA that directssgmthesis of a specific protein,
Expectation(s) requires energy input to move molecules from aa afdow concentration to an Expectation(s) A protein has a specific regulatory or structucdér
area of high concentration (against the conceotragradient). . . ) . -
. L . Clarifications [This is an essential standard so it is expectedhigmwill be a focus on the
= Interpret data from a controlled experiment to stigate the capacity of the cell I
) and Cognitive |assessment.
membrane to regulate how materials enter and geveell. Level(s)
= |Interpret data from cell models (e.g., phenolplgimbhgar cubes, potato-iodine Expected Depth of Knowledge Categories
cubes) to explain the relationship among cell sipeface area to volume ratio apd Level 1 Items: Describe gene, codon, protein, mrdeic acid
the rates of diffusion into and out of the cellxpkin why large organisms have ) ) ] )
developed from many cells rather than one large cel Level 2 ltems: Describe the cause and effectioglslip between mutations and
protein structure/function.
Clarifications | This is an important standard so it is expectetlldss emphasis will be placed upon Level 31 - predi f . . d. theref I
and Cognitive [this standard in the assessment than is on eds&afidards. f evet_ tems: Predict consequences of a mutatioa protein and, therefore, on cp
Level(s) L . ) . . . . unction.
(Note: thismay include a diagram of an experiment involving solutes crossing
Expected S .
dialysistubing).
(Note: students should understand how surface area/volume ratios affect cell Sk
processes, but they will not be expected to cal culate surface area/volumeratios.) Title 6 Life Processes
Depth of Knowledge Categories
® g & Strand 6.1 Structure and Function
Level 1 Items: May ask for a definition of passoreactive transport.
| . “bef d after” pictof I uti d il Content 6.1.G Humans have a nervous system composed afradnd specialized cells that
Iaeve ﬁ Itﬁms. lee_n Ia € orehan a f)r pictofe ce $naso u'tlon, stu entst\)/wc d Standard conduct signals rapidly through the long cell estens that make up nerves. The
escn ? ow _matetr)la S cr:oss the membrane ff.g;latlylve or active transport) bage Statement nerve cells communicate with each other by se@etpecific molecules
upon information about the concentration gradient. (neurotransmitters).
Priority: Compact
Grade-Level = Recognize that as a result of the coordinated tstre and functions of organ
Expectation(s) systems, the internal environment of the human ethains relatively stable
despite changes in the outside environment.
= Explain how the cells of a multi-cellular organismesrk together for the benefit pf



Standard

6 Life Processes

Expectation(s)

Title
Strand 6.1 Structure and Function
Content 6.1.H In multi-cellular organisms, cells perfornesjalized functions as parts of sub-
Standard systems (e.g., tissues, organs, and organ systetnish work together to maintain
Statement optimum conditions for the benefit of the whole amgm
Priority: Important
Grade-Level = Explain how the cells of a multi-cellular organismesrk together for the benefit pf

the colonial or singular organism.

Clarifications
and Cognitive

This is an important standard so it is expectetl#ss emphasis will be placed upo)
this standard in the assessment than is on edssatidards.

]

Expectation(s)

Level(s) .

Expected Depth of Knowledge Categories
Level 1 Items: Choose from a list of terms thaigeafrom least to most complex (i.
cell, tissue, organ, organ system, organism).
Level 2 Items: Classify the levels of cellular @nization by complexity.
Level 3 Items: Explain why cells from a multi-agfir organism cannot live
independently.

Standard 6 Life Processes
Title

Strand 6.1 Structure and Function

Content 6.1.1 The endocrine system consists of glands whéthnete chemical messengers

Standard (hormones) that are transported via the circulasgstem and act on other body

Statement structures.
Priority: Compact

Grade-Level = Recognize that as a result of the coordinated tstre and functions of organ

systems, the internal environment of the human edhains relatively stable
despite changes in the outside environment.

= Explain how the cells of a multi-cellular organismesrk together for the benefit pf
the colonial or singular organism.

Clarifications
and Cognitive
Level(s)
Expected

This is a compact standard so it is expected #sst émphasis will be placed upon
than essential or important standards.

Depth of Knowledge Categories

Level 1 Items: Recognize that cells in a multihdal are interdependent or identify
the purpose of the endocrine system (definitional).
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Expectation(s)

Star?dard 6 Life Processes
Title
Strand 6.1 Structure and Function
Content 6.1.J The immune system consists of cells, orgams secretions that protect the
Standard organism from toxins, irritants, and pathogens.
Statement Priority: Compact
Grade-Level = Recognize that as a result of the coordinated tstre and functions of organ

systems, the internal environment of the human lwedhains relatively stable
despite changes in the outside environment.

= Explain how the cells of a multi-cellular organismerk together for the benefit
the colonial or singular organism.

Y

Clarifications
and Cognitive
Level(s)
Expected

This is a compact standard so it is expected #sst émphasis will be placed upon
than essential or important standards.

Depth of Knowledge Categories

Level 1 Items: Defines or identifies a functionbtasng the responsibility of the
immune system.

Level 2 ltems: May ask the student to describe imbgeased blood flow to an inju
may be helpful in the healing process of an organis

Level 3 Items: May provide data and ask studentgdvide evidence that the
immune system has protected the organism.

hi
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Standard 6 Life Processes Standard 6 Life Processes
Title Title

Strand 6.2 Matter and Energy Transformation Strand 6.2 Matter and Energy Transformation:

Content 6.2.A Cells carry out a variety of chemical tramsfations (i.e., cellular respiration, Content 6.2.B Plant cells contain chloroplasts, which cahlight energy into chemical ener

Standard photosynthesis, and digestion) which allow conwersif energy from one form to Standard through the process of photosynthesis. This cledmaitergy is used by the plants t

Statement another, the breakdown of molecules into smallésuand the building of larger Statement convert carbon dioxide and water into glucose madés; that may be used for energy
molecules from smaller ones. Most of these transitions are made possible by or to form plant structures. Photosynthesis adggen to the atmosphere and
protein catalysts called enzymes. removes carbon dioxide.
Priority: Essential Priority: Essential

Grade-Level = Explain that physically breaking down food into $ierapieces by mechanical Grade-Level = Explain the processes used by autotrophs to trandfght energy into chemical

Expectation(s)

digestion helps facilitate breakdown (by increasingace area) into chemical
components and that digestive enzymes are necdssahg breakdown of food
into those chemical components (e.g., starch tcogk, lipids and glycerol to fat
acids, proteins to amino acids).

= Observe and recognize that unicellular organisike itafood from their
environment and chemically digest it (if neededmi their cell body.

= Understand that nutrients are transported to edikre they serve as building

blocks for the synthesis of body structures angbastants for cellular respiration).

= Describe the process by which water is removed Sogar molecules
(dehydration synthesis) to form carbohydrates aratied to break them down
(hydrolysis).

= Recognize that during cellular respiration, chefricands between food molecu
are broken (hydrolysis), and energy is transfetoediDP to create ATP (the
energy storage molecule that fuels cellular prae®ssAcknowledge that all
organisms must break the high energy chemical bonfi®od molecules during
cellular respiration to obtain the energy neededif® processes.

Expectation(s)

energy in the form of simple sugars. Give exampfdsow these compounds ar
used by living things as sources of matter andgsner

= Describe photosynthesis as an energy storing @ explain how
environmental factors such as temperature, liglkehsity, and the amount of wat
available can affect photosynthesis.

W

er

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectadhigawill be a focus on the
assessment.

Depth of Knowledge Categories

Level 1 Items: Identify the organelle where phgitkesis takes place. Describe H
the products of photosynthesis are used by a plant.

Level 2 Items: Classify the reactants and prodattee photosynthesis equation.

Level 3 Items: Explain how photosynthesis causglaat to increase in maséNote:
we are not asking students to understand the C&lyitie or its steps—just to ident
CO;, as a source of matter.)

O\

fy

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectdditigawill be a focus on the
assessment. This is an overarching standard,pewifis details will be associated
with other standards.

Depth of Knowledge Categories

Level 1 Items: Identify the purpose of food inedl ¢provide energy and matter for
growth and repair).
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Standard

6 Life Processes

Expectation(s)

from the atmosphere and the soil to make speadificpounds. Recognize that
these compounds are used by living things as sewfomatter and energy.

Title

Strand 6.2 Matter and Energy Transformation:

Content 6.2.C All organisms, including plants, use the psscof cellular respiration to

Standard transform stored energy in food molecules into lesabergy. The energy produced is

Statement stored in the form of ATP and is used by organismsonduct their life processes.
Cellular respiration may require oxygen and addbaradioxide to the atmosphere,
Priority: Essential

Grade-Level = Recognize that during photosynthesis, plants ueeggrirom the sun and elements

Clarifications
and Cognitive

This is an essential standard so it is expectadhigawill be a focus on the
assessment.

le

Expectation(s)

Level(s) .

Expected Depth of Knowledge Categories
Level 1 Items: Identify the organelle where restim takes place. Describe how
products of respiration are used by a plant or ahim
Level 2 Items: Classify the reactants and prodatthe respiration equation.
Level 3 Items: Explain why a plant releases,@Onight. Explain how trees are al
to survive in the winter after they have lost tHeaves.

Staqdard 6 Life Processes
Title

Strand 6.2 Matter and Energy Transformation:

Content 6.2.D Photosynthesis and cellular respiration arepgtementary processes resultin

Standard in the flow of energy and the cycling of mattereicosystems.

Statement Priority: Essential

Grade-Level = Investigate and describe the complementary relstiipn(cycling of matter and th

flow of energy) between photosynthesis and celltidapiration.

D

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectadhisawill be a focus on the
assessment.

Depth of Knowledge Categories

Level 2 Items: Describe the complementary relatgm (cycling of matter and the
flow of energy) between photosynthesis and cellidapiration.

Level 3 Items: Explain why photosynthesis doesdsgilete the total level of G@n
the atmosphere.

Level 4 Items: May ask students to view a gragth tlustrates C®levels in a close
system and, based on knowledge of what is IN yetem, explain why the data resg
as it does.
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Expectation(s)

Standard .
. 6 Life Processes
Title
Strand 6.3 Regulation and Behavior
Content 6.3.A The endocrine, nervous, and immune systemslo@te and help maintain
Standard homeostasis in humans and other organisms.
Statement Priority: Compact
Grade-Level = Recognize that as a result of the coordinated tstre and functions of organ

systems, the internal environment of the human ethains relatively stable
despite changes in the outside environment.

= [llustrate how nerve cells communicate with eadieoto transmit information
from the internal and external environment oftesuténg in physiological or
behavioral responses.

= Draw a schematic to illustrate a positive and riggdeedback mechanism that
regulates body systems in order to help maintamedustasis.

Clarifications
and Cognitive
Level(s)
Expected

(Do not have student list the component parts @$¢tthree systems. The focus of
standard is on homeostasisThis is a compact standard so it is expectedi¢isat
emphasis will be placed upon this than essentiahportant standards.

Depth of Knowledge Categories
Level 1 Items: State the function of the immunstemn.

Level 2 Items: Compare/contrast nervous systeemtiocrine system in terms of rg
of response. Match the system with the resporaeghinvoked to maintain
homeostasis in a given situation.

th
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despite changes in the outside environment.
= Recognize that in order to help maintain the heaflthn organism, the immune

Star!dard 6 Life Processes Staqdard 6 Life Processes
Title Title
Strand 6.3 Regulation and Behavior Strand 6.4 Life Processes and Technology
Content 6.3.B Multi-cellular animals have nervous systehwt generate behavioral responges.| Content 6.4.B The scientific investigation of cellular chistry enables the biotechnology
Standard These responses result from interactions betweganmms of the same species, Standard industry to produce medicines, foods, and othedywts for the benefit of society.
Statement organisms of different species, and from envirortiaderhanges. Statement Priority: Essential
Priority: Compact
Grade-Level = Investigate how scientists use biotechnology talpce more nutritious food, mo
Grade-Level = Recognize that as a result of the coordinated tstre and functions of organ Expectation(s) effective medicine, and new ways to mitigate padiot
Expectation(s) systems, the internal environment of the human edhains relatively stable

Clarifications
and Cognitive

This is a compact standard so it is expected #sst émphasis will be placed upon
than essential or important standards.

hi

1

Expectation(s)

or pathogens) alter cellular functions.

Clarifications
and Cognitive
Level(s)
Expected

This is a compact standard so it is expected &st émphasis will be placed upon this

than essential or important standards.

Depth of Knowledge Categories

Level 1 Items: State the function of the immunstesn or define homeostasis.
Level 2 Items: Identify situations or items thancseriously impair cellular function.

Level 3 Items: Explain how interruptions to normaell function can alter the healt
of an organism.
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system works in nonspecific ways (e.g., skin, mscotembranes) and specific Ei\éiléz d Depth of Knowledge Categories
ways (e.9., antibody-antigen interactions.) Level 2 Items: Describe how knowing what sortshiigs damage specific bacterig
Clarifications | This is a compact standard so it is expected &sat émphasis will be placed upon this structures is beneficial to the medical profession.
ﬁ”d CI:(O)Q”"“Ve than essential or important standards. Level 3 ltems: Describe how people protect thewesefrom high-energy radiation
evel(s i i.e., using sun block).
Expected Depth of Knowledge Categories ( g )
Levels 2-3 ltems: Identify something as being atr lveing evidence of a
stimulus/response behavior.
Standard 6 Life Processes
Title
Standard . Strand 6.4 Life Processes and Technology
Title 6 Life Processes
Content 6.4.C Many drugs exert their effects by mimickingrecreasing the production or
Strand 6.4 Life Processes and Technology Standard destruction of neurotransmitters.
; - . - ) . Statement Priority: Compact

Content 6.4.A Certain chemicals, pathogens, and high enexdiation seriously impair
Standard normal cell functions and the health of the orgamis Grade-Level = Investigate how drugs can affect neurotransmission.
Statement Priority: Compact Expectation(s) |s Explain how antibiotics (e.g., penicillin, tetradiye) kill bacterial cells without

- - - - harming human cells due to differences betweengmyokic and eukaryotic cell
Grade-Level = Describe how environmental factors (e.g., UV lighthe presence of carcinogeps

structure.

Clarifications
and Cognitive
Level(s)
Expected

This is a compact standard so it is expected &t émphasis will be placed upon
than essential or important standards.

Depth of Knowledge Categories

Level 3 Items: Describe the effect of introducangtimulant, depressant, or
hallucinogenic drug into the human system. (Thisiore of a health standard thar
specific 18 grade biology standard, but the content listetthi; depth of knowledge

hi

a

guestion is valid given the students’ exposuréneimnformation in health classes.)
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Clarifications
and Cognitive
Level(s)
Expected

This is a compact standard so it is expected #sst émphasis will be placed upon
than essential or important standards.

Depth of Knowledge Categories

Level 2 Items: State examples of how biotechnolaifgcts society, i.e., genetically
modified foods.
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Star!dard 6 Life Processes Staqdard 7 Diversity and Continuity of Living Things
Title Title
Strand 6.4 Life Processes and Technology Strand 7.1 Reproduction, Heredity, and Development
Content 6.4.D Biotechnology is a growing international fielf research and industry. Man Content 7.1.A. Hereditary/genetic information in chromosaeni® contained in molecules of
Standard scientists conduct cutting-edge research in biotelciyy. Standard DNA. Genes are sections of DNA that direct syntsesf specific proteins associaf
Statement Priority: Compact Statement with traits in organisms. These consist of varicombinations of four different
nucleotides that encode this information througirteequences.
Grade-Level = [Investigate how scientists use biotechnology tapce more nutritious food, maore Priority: Essential
Expectation(s) effective medicine, and new ways to mitigate pasiuit
Grade-Level ]

Expectation(s)

Describe the relationship between DNA, genes, chsames and proteins.

Explain that a gene is a section of DNA that dsehe synthesis of a specific

protein associated with a specific trait in an aigan.

= Trace how a DNA sequence, through transcriptionteantslation, results in a
sequence of amino acids.

= Demonstrate that when DNA replicates, the compleangrstrands separate and
the old strands serve as a template for the nevplemnentary strands. Recogni
that this results in two identical strands of DN¥at are exact copies of the
original.

= Jllustrate how a sequence of DNA nucleotides cddea specific sequence of

amino acids.

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectddhigawill be a focus on the
assessment.

Depth of Knowledge Categories
Level 1 Items: Define terms DNA, gene, proteingleatide.

Level 2 ltems: Describe the hierarchy of DNA bagne, DNA molecule,
chromosome, and nucleus (possibly as an analogdyletter, word, sentence).

Level 3 Items: Describe how DNA structure detemsiamino acid sequence of a

protein.
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Standard

7 Diversity and Continuity of Living Things

Expectation(s)

Title
Strand 7.1 Reproduction, Heredity, and Development
Content 7.1.B Known patterns of inheritance can be usaddke predictions about genetic
Standard variation.
Statement Priority: Important
Grade-Level = Use Punnett squares, including dihybrid crosses padigree charts to determine

probabilities and patterns of inheritance (i.e md@nt/recessive, co-dominance,
sex-linkage, multi-allele inheritance).
= Analyze a karyotype to determine chromosome numdnetspairs. Compare ar|d
contrast normal and abnormal karyotypes.
= Explain how crossing over and Mendel’s Laws of 8ggtion and Independent
Assortment contribute to genetic variation in sélyugproducing organisms.

it

5).

Expectation(s)

St?_r:ﬂzrd 7 Diversity and Continuity of Living Things
Strand 7.1 Reproduction, Heredity, and Development
Content 7.1.C Mutations in DNA of organisms normally ocspontaneously at low rates, b
Standard can occur at higher rates (i.e., exposure to pattmgadiation, and some chemical
Statement Most mutations have no effect on the organismsbuaie may be beneficial or
harmful depending on the environment.
Priority: Essential
Grade-Level = Describe how exposure to radiation, chemicals atkdggens can increase

mutations.
= Explain that mutations in the DNA sequence of aegaiay or may not affect the

expression of the gene. Recognize that mutatiaysba harmful, beneficial, or
have no impact on the survival of the organism.

Clarifications
and Cognitive
Level(s)
Expected

This is an important standard so it is expectetl#ss emphasis will be placed uppn
this standard in the assessment than is on edsstatiaards.

Depth of Knowledge Categories
Level 2 Items: Distinguish among dominance, raégesgss, and co-dominance.

Level 3 Items: Use a Punnett square to interpeetésults of a mating involving a
sex linked gene and make predictions about chaistits of the offspring.

Level 4 Items: Sample questions.

O]

Lady Spike

“Loe

Rascal Belle

m L

Spot Patch

Jake Glory

Sassy Lassie Dot Mo

a.) Are spotted noses the result of a dominantcessive gene? How do you know?

b.) What are the genotypes of individuals Lady Spike?
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Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expecteadhigawill be a focus on the
assessment.

Depth of Knowledge Categories

Level 1 Items: Given a short strand of DNA asdhginal, provide three or four
"mutated” strands—have student identify that thestndifferent strand from the
original is the most likely to cause a mutation.

Given short strand of DNA as the original, choasenfamongst several that are ngt

mutation.

Level 2 Items: Describe how accidental changegeimetic code might result in

greater survival rates of a given species (or varsa).
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Standard

7 Diversity and Continuity of Living Things

Title
Strand 7.1 Reproduction, Heredity, and Development
Content 7.1.D Only random mutations in germ cells (gametas)create the variation that i
Standard inherited by an organism’s offspring. Somatic ntiotes are not inherited, but may
Statement lead to cell death, uncontrolled cell growth, onaer.
Priority: Important
Grade-Level = Explain that mutations in the DNA sequence of aegaiay or may not affect the

Expectation(s)

expression of the gene. Recognize that mutatiaysba harmful, beneficial, or
have no impact on the survival of the organism.

= Explain how the type of cell (gamete or somaticjvinich a mutation occurs
determines heritability of the mutation.

= Predict the possible consequences of a somatiencgdition.
= Describe the cell cycle as an orderly processrémtlts in new somatic cells tha

contain an exact copy of the DNA that make up #reg and chromosomes found

in the parent somatic cells.

Clarifications
and Cognitive
Level(s)
Expected

]

This is an important standard so it is expectetl#ss emphasis will be placed upoj
this standard in the assessment than is on edsstatidards.

Depth of Knowledge Categories
Level 1 Items: Define cancer.
Level 2 ltems: Compare/contrast somatic v. germa fhutations.

Level 3 Items: Explain how a somatic cell mutatéam cause overproduction of a
cell substance. Explain how a mutation can alieN& sequence but not affect cel
products.
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St?‘rr;ﬂgd 7 Diversity and Continuity of Living Things
Strand 7.1 Reproduction, Heredity, and Development
Content 7.1.E During the cell cycle, DNA of the parent gelplicates and the cell divides in
Standard two cells that are identical to the parent. Thizcpss is used for growth and repaif
Statement body tissues and for asexual reproduction.
Priority: Essential
Grade-Level = Explain how the cell cycle contributes to reprothutiand maintenance of the cq

Expectation(s)

and/or organism.

Clarifications
and Cognitive

This is an essential standard so it is expectadhisawill be a focus on the
assessment. Students will not be held accountabthe stages of mitosis.

Level(s) .
Expected Depth of Knowledge Categories
Level 1 Items: Ask students to state the resudt oéll undergoing mitosis.
Level 2 Items: Describe the genetic makeup of dawghter cells that have recently
resulted from a cell undergoing mitosis.
Level 3 Items: Explain how a cut is able to "heatt form new skin over time.
St?_r:ﬂzrd 7 Diversity and Continuity of Living Things
Strand 7.1 Reproduction, Heredity, and Development
Content 7.1.F Meiosis is the production of sex cells (gasgt The production and release pf
Standard these gametes is controlled by hormones. In ngitse number of chromosomes (s
Statement reduced by one-half and chromosomes may randonalyagsge homologous parts tp
create new chromosomes with combinations not nadsfound in the parent cell.
This may increase variation within the species.
Priority: Essential
Grade-Level = Recognize that during the formation of gametesearcells (meiosis), the numbgr

Expectation(s)

of chromosomes is reduced by one-half, so that Vidsitization occurs the
diploid number is restored.

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectadhisawill be a focus on the
assessment. Students will NOT be held accountableaming the stages of meios

Depth of Knowledge Categories

Level 1 Items: Require students to know how maaygthter cells result from
meiosis.

Level 2 ltems: Compare number of chromosomes frpaell to daughter cells -o
number of chromosomes of meiotic cell v. mitotil cean organism.

Level 3 Items: Explain how the process of meips@notes diversity in a species.
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Standard

7 Diversity and Continuity of Living Things

Expectation(s)

Title
Strand 7.1 Reproduction, Heredity, and Development
Content 7.1.G Upon fertilization, the fusion of the gametestores the original chromosomd
Standard number, and new gene combinations lead to incregeseetic variation, which, in
Statement turn, increases the likelihood of survival of tipesies.
Priority: Essential
Grade-Level = Compare and contrast the processes of growthdieé$ion) and development

(differentiation).

Clarifications
and Cognitive

This is an essential standard so it is expectddhigawill be a focus on the
assessment.

>

Expectation(s)

Level(s) .

Expected Depth of Knowledge Categories
Level 1 Items: Ask students to know the numbestsbmosomes in the body cells
a parent organisms given the number of chromosames egg cell or explain why
meiosis ensures that humans always have 46 chronessio their somatic cells.
Level 2 Items: Ask students to explain why meidsiseeded in sexual reproductign.
Level 3 Items: Explain how sexual reproductiorssential to genetic variation.

St?.r:ﬂzrd 7 Diversity and Continuity of Living Things

Strand 7.1 Reproduction, Heredity, and Development

Content 7.1.H The sex chromosomes contain different gearebtherefore, certain traits will

Standard show patterns of inheritance based on gender.

Statement Priority: Important

Grade-Level = Explain why sex-linked traits are expressed maggquently in males.

Clarifications
and Cognitive
Level(s)
Expected

This is an important standard so it is expectetldss emphasis will be placed upo
this standard in the assessment than is on edssatidards.

Depth of Knowledge Categories
Level 1 Items: Recognize what it means for a talie sex-linked.

Level 2 ltems: Describe how a genetic disordefdcbe more likely in the male
population than in the female population.

Level 3 Items: Show the pedigree of a sex-linkait and ask students to identify
possible/likely reasons for the patterns of inlaerde.

=]
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Expectation(s)

St?l._r;ﬂegrd 7 Diversity and Continuity of Living Things

Strand 7.1 Reproduction, Heredity, and Development

Content 7.1.1 Embryological development in plants and aménmavolves a series of orderly

Standard changes in which cells divide and differentiateevBlopment is controlled by geneg

Statement whose expression is influenced by internal facfoes, hormones) and may also be
influenced by environmental factors (i.e., nutriti@lcohol, radiation, drugs, and
pathogens). Alteration in this balance may interfgith normal growth and
development.
Priority: Compact

Grade-Level = Recognize that any environmental factor that infes gene expression or

alteration in hormonal balance may have an impaaeavelopment.

Clarifications
and Cognitive

This is a compact standard so it is expected &t émphasis will be placed upon
than essential or important standards.

Expectation(s)

Level(s) .
Expected Depth of Knowledge Categories
Level 1 Items: Recognize that environmental fectam affect cell growth.
Level 3 Items: Explain why X-rays may cause mamadge to a fetus than to an
adult.
St%ll_r:ﬂzrd 7 Diversity and Continuity of Living Things
Strand 7.2 Diversity and Evolution
Content 7.2.A Evolution is a change in allelic frequenaiés population over time. The
Standard theory of evolution is supported by extensive beltal, structural, embryological
Statement and fossil evidence.
Priority: Essential
Grade-Level = Recognize random mutation (changes in DNA) andmbdoation within gameteg

as the sources of heritable variations that gidéviduals within a species surviv
and reproductive advantage or disadvantage oversoih the species.

=

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectadhigawill be a focus on the
assessment.

Depth of Knowledge Categories
Level 1 Items: Identify some sources of eviderwetie theory of evolution.

Level 2 Items: Describe how fossil evidence sufspthre theory of evolution;
describe how pieces of evidence support the thefoeyolution.

Level 3 Items: Draw conclusions about evolutionafgtionships if two specimens
have DNA that is very similar in its code.
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St?_r:ﬂzrd 7 Diversity and Continuity of Living Things St?_r:ﬂzrd 7 Diversity and Continuity of Living Things
Strand 7.2 Diversity and Evolution Strand 7.2 Diversity and Evolution
Content 7.2.B The great diversity of organisms is the restimore than 3.5 billion years of Content 7.2.C The process of natural selection occurs vgoeme heritable variations that ar|se
Standard evolution that has filled every available nichetwlife forms. The millions of Standard from random mutation and recombination give indisits within a species some
Statement different species of plants, animals, and microoigas that live on Earth today arg Statement survival advantages over others. These offspriily advantageous adaptations arp
related by descent with modification from commonestors. more likely to survive and reproduce, thus incregshe proportion of individuals
Priority: Essential within a population with advantageous charactesstiwhen populations become
isolated, these changes may accumulate and evgnesult in new species.
Grade-LgveI = Explain how biochemical evidence, homologous stmgst, embryological Priority: Essential
Expectation(s) development and fossil evidence support or reftitg pypotheses of common
ancestry. Grade-Level = Analyze natural selection simulations and use dateerated from them to descrjbe
= Explain how species evolve through descent withifieadion, thus allowing therp | Expectation(s) how environmentally-favored traits are perpetuareer generations resulting in
to adapt to different environments. species survival, while less favorable traits desedn frequency or may lead to
extinction.
Clarificatiqns This is an essential standard so it is expectadhigawill be a focus on the » Compare and contrast the role of sexual selectidhet role of natural selection on
and Cognitive |assessment. the evolutionary process.
Iéi\;;ilézd This is a foundational standard that encompasses atloer evolution standards. This = Relate a population’s survival to the reproductuecess of adapted individuals|in

standard is essential but may be tested in a vegdimanner with more specific
guestions being identified with more specific semddstatements.

Depth of Knowledge Categories
Level 1 ltems: Define evolution.

Level 2 ltems: Show several structures (e.g., Hogous body structures or DNA
fingerprints), some very similar, some very diffézeand ask students to identify tw
structures that appear to be closely related.

[=]

Level 3 Items: Display a specific body structunel @rovide students with four or
more “environments” in which they would expect iredfthat structure useful to an
organism; or explain why biochemical evidence dfletronary relationships may

contradict evidence based on homologous structrrésssil evidence.
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that population.

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectddhigawill be a focus on the
assessment.

Depth of Knowledge Categories
Level 1 ltems: Define natural selection.

Level 2 Items: Given an example of two “version§'the same species, identify
which is most likely to survive and procreate igiven environment (illustrating an
understanding of selective pressures).

Level 3 Items: Given an example of population ddta species over time, infer an

evolutionary relationship between special charattes and population fluctuations|
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Expectation(s)

populations over time, not changes in the genesmafidividual organism.
= Discuss how environmental pressure, genetic anifitation and competition for

resources influence the evolutionary process. g@ee that a change in a specjes

over time does not follow a set pattern or timeline

= Explain the roles of geographical isolation andureltselection on the evolution
new species.

= Predict possible evolutionary implications for gplation due to environmental
changes over time (e.g., volcanic eruptions, glabalate change, and industria
pollution).

= Explain why homogeneous populations may be moreerable to environmenta,
changes than heterogeneous populations.

of

Clarifications
and Cognitive
Level(s)
Expected

This is an important standard so it is expectetl#ss emphasis will be placed upoj

]

this standard in the assessment than is on edsstatidards. Note: the GLEs provifle

good examples of material that are testable.
Depth of Knowledge Categories

Level 1 Items: List of things that might causelation—they pick the item that is
not a cause of evolution. Note: evolution issuheof variation and likelihood of that
variation being transmitted to offspring. Askirgpat “things that cause evolution”
may be misleading.

Level 2 Items: Compare natural selection to gerghift or kin selection as an
evolutionary process.

Level 3 Items: Given population data that illusteaa genetic drift or founder's effdct
scenario, have students identify a reason for tbkfgration of a gene within a
population (e.g., tay sachs).
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St?_r:ﬂzrd 7 Diversity and Continuity of Living Things St?_r:ﬂzrd 7 Diversity and Continuity of Living Things

Strand 7.2 Diversity and Evolution Strand 7.2 Diversity and Evolution
Content 7.2.D Evolution does not proceed at the same naddl populations, nor does it Content 7.2.E Organisms are classified into a hierarchgrofips and subgroups based on
Standard progress in a linear or set direction. Environrakohanges have a strong influenc¢ [ Standard similarities in structure, comparisons in DNA arrdtpin and evolutionary
Statement on the evolutionary process. Other factors thiieénce evolution include: sexual Statement relationships.

selection, mutation, genetic drift, and genetic ificakion. Priority: Compact

Priority: Important

Grade-Level = Explain how evolutionary relationships between g¥eare used to group

Grade-Level |= Describe that evolution involves changes in theetjenmake-up of whole Expectation(s)

organisms together.
= Explain how DNA evidence can be used to determundugionary relationships.

Clarifications
and Cognitive

This is a compact standard so it is expected #sat émphasis will be placed upon
than essential or important standards.

Expectation(s)

Level(s) .

Expected Depth of Knowledge Categories
Level 1 Items: Relates percentage of DNA simiatit evolutionary relationship.
Level 2 Items: Provide pictures of multiple organs and have students choose tk
ones that should be grouped together. Ideallyestisdvould explain or be given
multiple choice reasons for their decisions.
Level 3 Items: Provide multiple strands of DNA leatide code and have studentg
determine which two samples are most likely relaealutionarily—ideally they
would explain or be given multiple choices to explahy their choice is correct.

St?rr;ﬂae“d 7 Diversity and Continuity of Living Things

Strand 7.2 Diversity and Evolution

Content 7.2.F Genetically diverse populations are mordyike survive changing

Standard environments.

Statement Priority: Essential

Grade-Level

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectedhisawill be a focus on the
assessment.

Depth of Knowledge Categories

Level 3 Items: Make predictions on the survivahgopulation that is genetically
diverse versus one that is genetically similar.

Biology End-of-Course Specifications

Page|66

hi



= Research how invasive species have geneticallsedltn indigenous population,

Clarifications
and Cognitive

This is an essential standard so it is expectadhigawill be a focus on the
assessment.

[

Expectation(s)

Level(s) .

Expected Depth of Knowledge Categories
Level 1 Items: Identify genetic modification asoal used by humans to manipulaf
their world for their own purposes.
Level 3 Items: Provide population data that sutggsat an invasive species has
caused a shift in genetic tendencies of anotheanisgr—have students choose thg
most valid reason for this shift in genetics; oplain why overuse of antibiotics ma
lead to emergence of resistant pathogens.

Stff\rr:ﬂzrd 7 Diversity and Continuity of Living Things

Strand 7.3 Technology Applications

Content 7.3.A The expanding ability to manipulate genetetenial, reproductive processes

Standard and embryological development creates choicesélise ethical, legal, social, and

Statement public policy questions.
Priority: Compact

Grade-Level = Discuss examples of how genetic engineering tecgyatan be applied in

biology, agriculture and medicine in order to maeman wants and needs.

Clarifications
and Cognitive
Level(s)
Expected

This is a compact standard so it is expected #satémphasis will be placed upon this

than essential or important standards.
DOK (Depth of Knowledge)

Level 1 Items: Give examples of how technology Iesn used to monitor or
manipulate genetic, reproductive, or embryologpracesses (e.g., disease resistapt
plants, fertility treatment, fetal ultrasound manihg)

Level 3 Items: Provide students with a scenaribedfig able to choose the sex of
your child “pre-conception”; provide four questiaisit relate to this scenario, and
ask for the one that is most pertinent to publiicgor ethics or legality, etc.; or
explain opposing views of fetal stem cell research.
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St?_r:ﬂzrd 7 Diversity and Continuity of Living Things St?_r:ﬂzrd 7 Diversity and Continuity of Living Things
Strand 7.2 Diversity and Evolution Strand 7.3 Technology Applications
Content 7.2.G Biological evolution is the foundation for dewn biology and is used to mak¢ [Content 7.3.B Recombinant DNA technology, which is a forfrgenetic engineering, involv:
Standard predictions for medical, environmental, agricultuaad other societal purposes. Standard the insertion of DNA from one cell into a cell ofidferent organism where the
Statement Priority: Essential Statement inserted DNA is expressed. Genetic engineerifigisg applied in biology,
agriculture, and medicine in order to meet humantsvand needs.
Grade-Level = Explain how antibiotic resistance populations eedivom common bacterial Priority: Important
Expectation(s) populations.
Grade-Level = Investigate how the human ability to manipulateagiermaterial and reproductivj

Expectation(s)

processes can be applied to many areas of medmolegy, and agriculture.
Evaluate the risks and benefits of various ethmatjal and legal scenarios that
arise from this ability.

= Explain the basic process of bacterial transforomaéind how it is applied in
genetic engineering.

D

Clarifications
and Cognitive
Level(s)
Expected

This is an important standard so it is expectetl#ss emphasis will be placed upo)
this standard in the assessment than is on edsstatidards.

Depth of Knowledge Categories
Level 1 Items: Define genetic engineering.

Level 2 ltems: Identify different organisms thadwid be good or bad candidates f
genetic engineering and why.

Level 3 Items: Have students identify a genetidifitation suggestion for an area
that needs an increase in plant production witharah environment (e.g., drought
resistant crops).

Level 4 Items: Ask students to explain how genetigineering can be used to ma
produce a human biological product (e.g., insudintting factor).

]

bS
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Standard

7 Diversity and Continuity of Living Things

Expectation(s)

Title
Strand 7.3 Technology Applications
Content 7.3.C DNA is analyzed to determine evolutionanatiehships, study populations,
Standard identify individuals, and diagnose genetic disosder
Statement Priority: Important
Grade-Level = Explain how DNA evidence can be used to determunduéionary relationships.

Explain how developments in technology (e.g., ¢etteophoresis) have been u

to identify individuals based on DNA as well adgrtgorove the ability to diagnosé

genetic diseases.

sed

Clarifications
and Cognitive

This is an important standard so it is expectetldss emphasis will be placed upo
this standard in the assessment than is on edsstatiaards.

=]

Expectation(s)

Star?dard 2 Materialsand Their Properties
Title

Strand 2.3 Conservation of Matter

Standard 2.3.A The total mass of the system remains the sagardless of how atoms and

Statement molecules in a closed system interact with onetarpbr how they combine or bregk
apart.
Priority: Essential

Grade Level = |dentify the reactants and the products in equattbat represent photosynthesig

and cellular respiration. Explain how the equatidemonstrate the Law of
Conservation of Matter and Energy in terms of be¢ahequations.

Clarifications

This is an essential standard so it is expectadhigawill be a focus on the

Expectation(s)

carbohydrates). ldentify elements that comprieselcompounds. (2.1.2)

Expectation(s)

. and Cognitive |assessment.
Level(s) Depth of Knowledge Categories 9
Expected ) . . . o Level(s) Depth of K nowledge Categories
Level 2 Items: Give reasons why DNA is a suitaiflemical for identification of Expected
genetic and/or evolutionary relationships. Level 1 Items: Describe how matter is conservadden the reactants and produdts
Level 3 Items: Given a diagram of electrophorgsis from a possible paternity tegt, of photosynthesis and/or cellular respiration.
determine the parentage of a test subject. Level 3 Items: Explain why a plant becomes appg&alsse mass when placed in sal
water for several hours.
S“"‘T'?ﬂard 2 Materialsand Their Properties Standard
i Title 2 Materialsand Their Properties
Strand 2.1 Properties and Structures of Materials
Strand 2.4 Chemical Reactions
Content 2.1.B Elements and compounds are pure substafitesents cannot be decomposed
Standard into simpler materials by chemical reactions. Eata can react to form compounds. [Content 2.4.C The rate of a chemical reaction depends @pttiperties and concentration of
Statement Elements and/or compounds may also be physicathbawed to form mixtures Standard the reactants, temperature, and the presence emabef a catalyst.
Priority: Essential Statement Priority: Essential
Grade-Level = Observe formulas and diagrams of compounds fourfidoid (fats, proteins, Grade-Level

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectddhigawill be a focus on the
assessment.

Depth of Knowledge Categories

Level 1 Items: Determine the number of carbon atomB8C6H1206.
Identify elements important in biological molecules
Identify an element found in proteins not foundcarbohydrates.

Identify a structural diagram of glucose as a bogdlock of complex carbohydratgs.

OR Describe how matter is conserved between tretenata and products of
photosynthesis and/or cellular respiration

Level 3 Items: Explain why carbon’s bonding prdjgsr make it a good “backbone
for many biological molecules.

Level 4 Items: Explain why a high protein diet ol@ng periods of time may be
dangerous for someone with kidney disease.

[7)
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Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectadhisawill be a focus on the
assessmentThis will be tested in terms of enzyme reactivity.

Depth of Knowledge Categories
Examples of cognitive levels:

Level 1 Items: Describe the effect of raising teactemperature on reaction rate
(assuming no enzyme denaturation).

Level 2 Items: Provide students with a descriptbenvironmental conditions in
which an enzyme is functioning; provide four poksitates of reaction graphs and
for the one that best describes what would happéhis situation.

Level 3 Items: Give students a procedure for deitgéng rate of an enzymatic
reaction (e.g. amylase/starch reaction, test witine). Ask students how to interp
results.
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=

Conservation of Matter and Energy in terms of be¢ahequations. (2.3.1) (2.4.1)

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectadhigawill be a focus on the
assessment.

Depth of Knowledge Categories

Level 1: Given an energy diagram that includesie@sfor kcal, determine (from th¢
graph) kcal of energy absorbed or released (irr ateds, students must find the
difference in energy from the beginning of the tesrcand the end).

Level 2: Explain that breaking bonds requires gnéut forming bonds releases
energy. (NOTE: This is also found in standardés)1

Look at an energy diagram and decide if energggsiired for the reaction or releaged

by the reaction.
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Standard . . . Standard . . .
. 2 Materialsand Their Properties ; 2 Materialsand Their Properties
Title Title
Strand 2.4 Chemical Reactions Strand 2.4 Chemical Reactions
Content 2.4.D Energy is transformed in chemical reactioBaergy diagrams can illustrate Content 2.4.E A catalyst lowers the activation energy ehamical reaction. The catalyst
Standard this transformation. Exothermic reactions relessergy. Endothermic reactions Standard remains unchanged and is not consumed in the bveaation. Enzymes are protei
Statement absorb energy. Statement molecules that catalyze chemical reactions in §\8gstems.
Priority: Essential Priority: Important
Grade-Level = |dentify the reactants and the products in equattbat represent photosynthesis | Grade-Level = Explain how enzymes permit low temperature chenmeattions to occur in cellg.
Expectation(s) and cellular respiration. Explain how the equatidemonstrate the Law of Expectation(s) |« |nvestigate how various factors (temperature, piyme/substrate concentratio

affect the rate of enzyme activity.

Clarifications
and Cognitive
Level(s)
Expected

This is an important standard so it is expectetldss emphasis will be placed upo
this standard in the assessment than is on edssatidards.

Emphasis should be on the role of enzymes in eglhaetabolism and not digestior].

Depth of Knowledge Categories

Level 1 Items: Define enzymes as biological catalyr Identify enzymes as
proteins.

Level 2 ltems: Identify catalystic characteristafsenzymes (e.g., specificity,
reusability, susceptibility to conditions that digt protein structure) or explain whyj
an enzyme is not included as a reactant or a ptadachiochemical reaction.

Show a chemical reaction on an energy diagram skdtadents to identify the
reaction as exothermic or endothermic.

Level 3 Items: Explain why temperature and pH affiect an enzyme catalyzed
reaction or explain why biological specimens (andidod) are preserved by

=]

refrigeration in terms of enzyme activity.
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Expectation(s)

Star?dard 2 Materialsand Their Properties
Title

Strand 2.4 Chemical Reactions

Content 2.4.F Certain small molecules (monomers) react wiith another in repetitive fashi

Standard (polymerization) to form long chain macromoleculpslymers). The properties of

Statement the macromolecules depend on the properties ahtilecules used in their formatig
and on the lengths and structure of the polymeinch@olymers can be natural or
synthetic.
Priority: Compact

Grade-Level = Expectation: Use molecular models to explain hoaa atoms uniquely bond {

(=]

one another to form a large variety of moleculesluding those necessary for li
(e.g., polysaccharides, polypeptides). (2.4.6)

(0]

Clarifications
and Cognitive
Level(s)
Expected

=]

This is an important standard so it is expectetldss emphasis will be placed upo
this standard in the assessment than is on edssataards.

Students need to understand that large molecubdymiprs) are made of smaller
molecules (monomers) and should not be held acablenfor the terms dehydratio
synthesis or hydrolysis.

Depth of Knowledge Categories

Level 1 Items: Identify the monomers of a largéyper—i.e., protein is made froni
amino acids or items identify structural diagrarhsnonomers that are the building
blocks of biological polymers.

Level 2 Items: Show an equation for a biologieaation that begins with multiple
monomers and results in a smaller number of polyraeducts. Ask students to
identify the reactants and products and identifgrelthe material came from to
produce the polymer.

Level 3 Items: Suggest reasons why the cell benkf§i storing sugars as a
polysaccharide.
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Standard

3 Energy and Its Effects

Expectation(s)

Title
Strand 3.1 Forms and Sources of Energy
Content 3.1.F Chemical energy is derived from the makingd lreaking of chemical bonds.
Standard Priority: Essential
Statement
Grade-Level

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectadhigawill be a focus on the
assessment.

Depth of Knowledge Categories
Level 1 Items: Define “biological energy” as arfoof chemical energy.

Level 2 Items: Explain that breaking bonds requerergy but forming bonds
releases energy. Prepare an energy diagram ofagimial reaction and ask student
to identify the reaction as endothermic or exothierm

Level 3 Items: Relate a net gain or loss of enémgw a biological reaction to the e
result being achieved (i.e., photosynthesis andespiration as energy storing or
energy releasing summative reactions). Explain ameries of biochemical reactio

(a pathway) may release energy overall even ividdal reactions require energy.
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Expectation(s)

Standard
Title 3 Energy and Its Effects

Strand 3.3 The Transformation and Conservationnafr &y

Content 3.3.A Energy cannot be created nor destroyed. dyrean be transferred from one

Standard object to another and can be transformed from orma fo another, but the total

Statement amount of energy never changes. Recognizing tiexg is conserved, the proces
of energy transformation and energy transfer candeel to understand the change
that take place in physical systems.
Priority: Essential

Grade-Level

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectadhigwill be a focus on the
assessment.

Depth of Knowledge Categories

Level 1 Items: Identify types/examples of bioladienergy transformations (e.qg.,
photosynthesis as solar to chemical).

Level 2 Items: Provide energy-illustrating diageaamd ask students to identify the
net gain (endothermic) of energy to the systenhemet “loss” (exothermic) of
energy from the system.

Level 3 Items: Have students relate a net galnss of energy from a biological
reaction to the end result being achieved (i.eofqgaynthesis and cell respiration ag

energy storing or energy releasing summative reas}i
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Standard

1 The Nature and Application of Scienceand Technology

Expectation(s)

Title
Strand 1.1 Understandings and Abilities of Sciantifiquiry
Content 1.1.A Understand that: Scientists conduct invetitiga for a variety of reasons
Standard including to explore new phenomena, to replicateeds results, to test how well a
Statement theory predicts, to develop new products, and togare theories.
Priority: Essential
Grade-Level = Be able to: identify and form questions that geteesaspecific testable hypotheg

that guide the design and breadth of the scientifiestigation.

is

Clarifications
and Cognitive

This is an essential standard so it is expectadhisawill be a focus on the
assessment.

Expectation(s)

Level(s) .
Expected Depth of Knowledge Categories
Level 1 Items: Identify a question as scientificaéstable or not.
Level 3 Items: Compare two or more hypotheses @taded question and evaluatg
which is the best hypothesis.
St?rr;ﬂae“d 1 The Nature and Application of Scienceand Technology
Strand 1.1 Understandings and Abilities of Sciantifiquiry
Content 1.1.B Understand that: Science is distinguisheahfother ways of knowing by the
Standard use of empirical observations, experimental evidefagical arguments, and health
Statement skepticism.
Priority: Essential
Grade-Level = Be able to: design and conduct valid scientifiestigations to control all but theg

testable variable in order to test a specific higpsis.

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectadhisawill be a focus on the
assessment.

Depth of Knowledge Categories

Level 1 Items: Identify variables and controlsaaimexperiment scenario.
Identify a statement as either an qualitative, tjtative observation, or an inferencg

Level 2 ltems: Compare two experimental desigmsidentify the better design (aq
explanation to up to level 3).

Level 3 Items: Evaluate a scientific procedure¢pss for validity; or select a
scientific method to best address different tydescientific studies. Suggest using
field or observational research, correlation stsidog cause/effect. Which method

would be best to determine if humans that smokeldevMung cancer at a greater rate

than nonsmokers? Which method would be best &rmate the effect of a hormon
on plant cell growth? How could you best deterntiveepreferred food source for g

e

species of bird?
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St?rr;ﬂae“d 1 The Natureand Application of Science and Technology

Strand 1.1 Understandings and Abilities of Sciantifiquiry

Content 1.1.C Understand that: theories in science are-egttiblished explanations of natu

Standard phenomena that are supported by many confirmedhaigans and verified

Statement hypotheses. The application of theories allowpfgeto make reasonable predictio
Theories may be amended to become more completettvatintroduction of new
evidence.
Priority: Essential

Grade-Level = Be able to: collect accurate and precise data ¢frdle selection and use of too

Expectation(s)

and technologies appropriate to the investigatidbisplay and organize data
through the use of tables, diagrams, graphs, dret organizers that allow
analysis and comparison with known information atidw for replication of
results.

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectddhigawill be a focus on the
assessment.

Depth of Knowledge Categories
Level 1 Items: Define theory.

Level 2 Items: Contrast the layperson’s definiteord use of the word theory to a
scientist’s definition and use of the word theondistinguish a theory from a
hypothesis, idea, or other scientific statement.

Level 3 ltems: Explain why theories may changer divee.

Level 4 Items: Compare data from two related erpents then evaluate if the datg
confirming or contradictory (with explanations).

is
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Standard

1 The Nature and Application of Scienceand Technology

Title

Strand 1.1 Understandings and Abilities of Sciantifiquiry

Content 1.1.D Understand that: investigating most real-di@roblems requires building upgn

Standard previous scientific findings and cooperation amomdividuals with knowledge and

Statement expertise from a variety of scientific fields. Thesults of scientific studies are
considered valid when subjected to critical revielere contradictions are resolved
and the explanation is confirmed.
Priority: Essential

Grade-Level = Be able to: Construct logical scientific explana@nd present arguments whigh

Expectation(s)

defend proposed explanations through the use eélgi@xamined evidence.

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectadhisawill be a focus on the
assessment.

Depth of Knowledge Categories

Level 2 Items: Compare and contrast two sets @f dayarding variables and contrpl:
used and quality of information obtained.

Level 3 Items: Given background information anthdeom several researchers’
experiments involving the effect of fertilizers plant growth, reach a conclusion
about the most effective fertilizer and give supiparevidence.

Level 4 Items: Given data from the above experisieselect the most appropriate
fertilizer in certain circumstances and considespgcific parameters (e.g., cost, e
of use, environmental impact versus relative effjga

S
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Standard

1 The Natureand Application of Science and Technology

Title
Strand 1.1 Understandings and Abilities of Sciantiiquiry
Content 1.1.E. Understand that: in communicating and defenthe results of scientific
Standard inquiry, arguments must be logical and demonstrateections between natural
Statement phenomena, investigations, and the historical mfdcientific knowledge.
(American Association for the Advancement of Sceerk001)
Priority: Essential
Grade-Level Be able to: communicate and defend the resultsiensfic investigations using

Expectation(s)

logical arguments and connections with the knowaylaf scientific information.

Clarifications
and Cognitive
Level(s)
Expected

This is an essential standard so it is expectddhigawill be a focus on the
assessment.

Depth of Knowledge Categories

Level 4 Items: Analyze data such as:

= Maps with volcano and earthquake locations;

= Fossil finds of similar animals on different comtints; and

= Patterns of antibiotic use and antibiotic resistatteria.

Use data, historical knowledge, reading passagasyib excerpts, the theories of

Plate Tectonics, and the Theory of Natural Seladioexplain and relate these
geologic and biologic patterns.
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