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PENNSYLVANIA DEPARTMENT OF EDUCATION

General Introduction to the Keystone Exam Assessment Anchors

Introduction

Since the introduction of the Keystone Exams, the Pennsyivania Department of Education (PDE) has besn
working to create a set of tools designed to help educators improve instructional practices and better
understand the Keystone Exams. The Assessmient Anchors, as defined by the Eligible Content, are one of the
many tools the Depariment belisves will better align curricuium, instruction, and assessment practices
throughout the Commonwealth. Without this alignment, it will not be possible 1o significantly improve student
achisvement across the Commonwealth, '

How were Keystone Exam Assessment Anchors developed?

Frior to the development of the Assessment Anchors, multiple groups of PA educators convened o create a
set of standards for each of the Keysione Exams. Enhanced standards, derived from a review of existing
standards, focused on what students need o know and be able to do in order ta be college and career ready.

Additionally, the Assessment Anchors and Eligible Conient statements wers created by other groups of
educators charged with the task of clarifying the standards assessed on the Keystone Exams. The
Assessment Anchors, as defined by the Eligible Content, have been designed to hold togsether or anchor the
. state assessment system and curriculum/instructional practices in schools.

Assessment Anchors, as defined by the Eligible Content, were created with the following design paramaters:

#  Clear: The Assessment Anchors are easy to read and are user friendly; they clearly detail which
standards are assessed on the Keysione Exams.

»  Focused: The Assessment Anchors identify a core set of standards that could be reasonably
assesssed on a large-scale assessment, which will keep educators from having to guess which
standards are critical.

»  Rigorous: The Assessment Anchors support the rigor of the state standards by assessing higher-
order and reasoning skills,

» Manageables The Assessment Anchors define the standards In a way that can be easily
incarporated intc a course o prepare students for success.

How can teachers, administrators, schools, and districts use these Assessment Anchors?

The Assessment Anchors, as defined by the Eligible Content, can help focus teaching and learning because
they are clear, manageable, and closely aligned with the Keystone Exams. Teachers and administrators will
oe better informed about which standards will be assessed. The Assassment Anchors and Eligible Content
shouid be used along with the Standards and the Curriculum Framework of the Standards Aligned System
(SAS) to build curricutum, design lessons, and support student achisvement.

The Assessment Anchors and Eligible Gontent are designed 1o enable educators to delermine when they fesl
students are prepared 10 be successful on the Keysione Exams. An evaluation of current course offerings,
through the lens of what is assessed on those particular Keystone Exams, may provide an opportunity for an
aglignment to ensure student preparedness,
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How are the Assessment Anchors organized?

The Assessment Anchors, as defined by the Eligible Content, are organized into cohesive blueprints, each
structured with a common labeling system that can be read like an outline, This framework is organized first
by moduie, then by Assessment Anchor, followed by Anchor Descriptor, and then finally, at the greatest level
of detail, by an Eligible Content staternent. The common format of this outline is followed across the
Keystone Exams.

Here is a description of each level in the iabsling system for the Keystone Exams:
»  Module: The Assessment Anchors are organized into two thematic modules for each of the
Keystone Exams. The module title appears at the top of each page. The module level is important
because the Keystone Exams are built using a moduie format, with each of the Keystone Exams
divided into two equally sized test modules. Each module is made up of two or more Assessment
Anchors.

Assessment Anchor: The Assessment Anchor appears in the shaded bar across the top of each
Assessment Anchor table. The Assessment Anchors represent categories of subject matter that
anchor the content of the Keystone Exams. Each Assessment Anchor is part of a module and has
one or more Anchor Descriptors unified under it

»  Anchor Descriptor: Below each Assessment Anchor ig a specific Anchor Descriptor. The Anchor
Descriptor level provides further details that delineate the scope of content covered by the
Assessment Anchor. Each Anchor Descriptor is part of an Assessment Anchor and has cne or more
Eligible Content unified under it

#»  Eligible Content: The column to the right of the Anchor Descriptor contains the Eligible Content
statements. The Eligible Content is the most specific description of the content that is assessed on
the Keystone Exams. This level is considered the assessment limit and helps educators identify the
range of the content coversd on the Keystone Exams.

#»  Enhanced Standard: In the column to the right of each Eligible Content statement is a code
representing one or more Enhanced Standards that correlate to the Eligible Content statement.
Some Eligible Content statements inciude annotations that indicate certain clarifications about the
scope of an Eligible Content.

A4

O feq.” for example”}—sample approach, but not a limit to the eligible conterit,
O “Le” {Mthat is"}—specific limit to the sligible content.

What impact will the implementation of the K~12 Common Core Standards have on the content of this
document?

it is anticipated that there will be significant alignment between PA's Academic Standards and the Common
Gore. Every efiort will be made to ensure that the alignment of the standards to the Assessment Anchors and
Eligible Content is maintained. As more information becomes available, PDE will inform state educators.

Standards Aligned System —www.pdesas.org

Pennsylvania Department of Education—www.sducation.state.pa.us
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Sample Exam Guestion

Standard BOA11LT

Which characteristic is shared by all prokaryotes
and sukaryotes?

A

U O w

abitity to store hereditary information
use of organeliss to control cell processes
use of celiutar respiration for energy release

ability to movs in response o environmental
stimuli

ELL PROCESSES
ASSESSMENT ANCHOR
BIO.A1 Basic Biological Principles
. . Enhanced
Anchor Descripior Eligible Content Standard
BiO.A1T1  Explainthe BIO.A1.1.1 Describe the characteristics of jife 3.1.B.A1 9,
characteristics shared by alt prokaryotic and eukaryotic 3.1.B.C2 e e
common to all organisms. 4.1.3.A @; ars
organisms. 4.1.4.4 3 S
#,
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Kaystons Exams: Blology

Al
ASSESSMENT ANCHOR
BIO.A1 Basic Biological Principles (continued)
. - Ernhanced
Anchor Descriptor Eligible Content Standard

BiG.A1.2 Describe relationships | BIC.A1.2.1 Compare cellular structures and their 3.1.B.A1 A

between structure and functions in prokaryotic and eukaryotic 3.1.B.A5 / @ :

function at biological celis, 3.1.B.C2 C:}y'g@

levels of organization. 4.1.4.A /

- &1,
Sample Exam Guestion
Standard BEIATL

Living organisms can be classified as prokaryoles
ot eukaryotes, Which two structures are common
to both prokaryotic and eukaryotic celia?

A, celt wall and nucleus

8, cell wall and chioroplast

C. plasma membrane and nucleus
D

. plasma membrane and cyloplasm
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ASSESSMENT ANCHCR
BIOC.A1 Basic Biological Principles (continued)
. . Enhanced
!
Anchor Descriptor Eligible Content Standard

BIO.A1.2  Describe relationships | BIO.A1.2.1 Compare celiular structures and their 31.B.A1 A

between structure and functions in prokaryotic and eukaryctic 31.B.AS & < "-é

function at biological celis, 31.B.C2 : {3}

ievels of organization. 4.1.4.5 Xﬁ/\%

Sample Exam Question

Standard B0A B

Prokaryotic cells are generally much smalier than eukaryotic cells.

Part & identify a structural difference between prokaryotic celis and eukaryotic cells that is directly
related to their difference in size.

Part B: Based on the structural difference, explain why prokaryotic cells can be much smaller than
eukaryotic celis.

Continued next pags
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PROCESSE

Etandard BHILA 11

Continued. Please refer to the pravious page for task explanation.

Part C:  Describe one similarity between prokaryotic cells and eukaryotic celis that is independsnt
of size.
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ASSESSMENT ANCHOR
BIO.A1 Basic Biological Principles (continued)
. - Enhanced
nchor Descriptor
Anchor Descrip Efigible Content Standard

BIG.AT.2Z  Describe relglionships | BIGLALT.2.2 Describe and interpret relationships 3.1.B.AS v

between structure and between structure and function at various | 3.1.B.A8 ' }‘g ,

function at biclagical levels of biological organization (i.e., 3.1.8.A1 f@;@?

levels of organization. organelles, cells, tissues, organs, organ ' R

sysiems, and muiticellular organismas). 8*’(»

Sample Exam Question

Alveoli are microscaopic air sacs in the lungs of
mammals. Which statement best describes how
the structure of the alveoli allows the lungs to
function properiy?

A, They increase the amount of energy transferred
from the lungs to the blood.

B. They increase the flexibility of the lungs as thay
expand during inhalation.

C. They increase the volume of the lungs, allowing
more oxygen 1o be inhaled.

0. They increase the surface area of the fungs,
allowing efficient gas exchange.

Pennsylvania Department of Education—Asssssment Anchors and Eligible Content
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PROCESSES

ASSESSMENT ANCHOR
BIO.A.2 The Chemical Basis for Life
. - Enhanced
Anchor Descriptor nt
nchor De b Eligible Conte Standard
BiG.A21 Describe how the BIO.A.2.1.1 Describe the unigue properties of water 3.1.B.AB
unigue properties of and how these properties support life on | 3.1.B.AS
water support life on Earth {e.g., freezing point, high specific 4250
Earth. heat, cohesion). i_{,‘%
; Y‘{%;Eﬂ ¥
Sample Exam Question A%
Stendard LT
Which siatement best describes an effect of the
low density of frozen water in g lake?
A. When water freezes, it contracts, decreasing
the water level in z lake.
B. Water in a lake freszes from the botiom up,
killing most aquatic organisms.
C. When water in a lake freezes, it floats, providing
insulation for organisms below.
D. Water removes thermal energy from the land
around a lake, causing the lake to fresze,
Pennsylvania Department of Education— Assessment Anchors and Eligible Content Page 9
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macromolecules),

ASSESSMENT ANCHOR
BIO.A.2  The Chemical Basis for Life (continued)
. - Enhanced
Anchor Descriptor Efigibie Content Standard

BiO.A.2.2 Describe and interpret | BIO.A.2.2.1 Explain how carbon is uniquely suited to | 3.1.B.A7
relationships between form biological macromolecules. 3.2.C.A2
STV%EC?UFG and . BlO.A2.2.2 Describe how biological macromolecules | &1.B.AT
function at various form from monomers. 3.1.B.A8
levels of biochemical 31.B.A2
arganization {i.e., 3.4.C.A2
atoms, molecules, and 2.1.C.AT

Sample Exam Guestions
Standard BIOA 224

Standard

3E22E

A
B.
C.

Which statament correctly describes how carbon’s
ability to form four bonds makes it uniquely suited
to form macromolecules?
It forms short, simple carbon chains.

It forms large, complex, diverse molecules,

It forms covalent honds with other carbon

atoms.

It forms covalent bonds that can existina

single plane.

calaed?

A glycolysis

5. hydrolysis

C. photosynthesis
o

. dehydration synthesis

Lse the diegram below to answer the guestion.

Chemical Reaction

--3-4~—-H +HO

The diagram shows z reaction that forms a polymer
from two monomers. What is this type of reaction

Pennsyivaniz Depariment of Education — Assessment Anchors and Eligible Comtent
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ASSESSMENT ANCHOR

BIO.A.2  The Chemicai Basis for Life (continued)

Anchor Descriplor

Eligible Content

BiC.A2.2 Describe and interpret | BIO.A.2.2.3
relationships between
structure and
function at various
lavels of biochemical
organization (i.e.,
atoms, molecules, and
macromolecules).

Compare the structure and function
of carbchydrates, lipids, proteins, and
nucleic acids in organisms.

Enhanced
Standard ‘
3.1.B.47 o »
3.1.B.A2 , T
3.1.C.A2 “l/ 5 |
3.1.C.A7 @%

Sampie Exam Question

Standard BIOA

Carbohydrates and proteing are two types of
macromolecutes. Which functional characteristic of
proteins distinguishes them from carbohydrates?
A large amount of stored information

B. abiiity to catalyze biochemical reactions

C. efficient storage of usable chemical energy

D

. tendency to make cell membranes hydrophobic

AF/M

Chesn -
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ASSESSMENT ANCHOR
BIO.A.2  The Chemical Basis for Life (continued)
. . Enhanced
El
Anchor Descriptor igible Content Standard
BIO.A.2.2 Describe and interpret | BHO.A.2.2.3 Compare the struciure and function 301847 é/
relgtionships betweean of carbohydrates, lipids, proteins, and 3.1.B.A2 -
structure and nucleic acids in crganisms. 3.1.C.A2 e
function at various 3.1.C.A7 ’@X -
isvels of biochemical e
organization {i.e., g
atoms, molecules, and L)
macromolecules).

Sample Exam Question W
Standard 8104223 W\%’wm \e

¥
Proteins are a major part of every living cell and have many different functions within each cell.
Carbohydrates also perform numercus rofes in living things.

Fart A+ Describe the general composition of a protein molacula.

Continued next page
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Continued., Please refer to the previous page for task explanation,

Part B:  Describe how the structures of proteins differ from the structures of carbohydrates.

Part C:  Describe how the functions of proteins differ from the functions of carbohydrates.,
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affect enzyme function.

ASSESSMENT ANCHOR
BIO.A.2 The Chemical Basis for Life (continued)
\ " Enhanced
Anchor Descriptor Eligible Content Standard

BiO.AZ3 Explain how enzymes | BIO.A23.1 Describe the role of an enzyme as 3.1.B.A2 4{

regulale biochemical a catalyst in regulating a specific 34.8.A7 . ef@’

reactions within a cell, bicchemical reaction. ' {f R

BIO.A.2.3.2 Explain how factors such as pH, 3.1.B.A2 CW} )
temperature, and conceniration levels can | 3.1.B.A7 -

Sample Exam Questions

Standard BIO.A2.31

AP Honer
e L

Stendard B0 AZSZ

Substance A is converted to substance B in g
metabolic reaction. Which statement best
describes the role of an enzyme during this
reaction?

A. It adiusts the pH of the reaction medium,

B. It providas enargy 10 carry out the reaction.

C. It dissolves subsiance A in the reaction
medium.

. It speeds up the reaction without being
consumed.

A scientist observes that, when the pH of the
enviranment surrounding an enzyme is changed,
the rate the enzyme calalyzes a reaction greatly
decreases. Which statement best describes
how a change in pH can affect an enzyme?

A. A pH change can cause the enzyme to change
s shape.

H. A pH change can remove energy necessary 1o
activate an enzyme.

C. A pk change can add new molecules to the
structure of the enzyme.

Pennsylvania Department of Education —Assessment Anchors and Eligible Content

D. A pH change can cause an enzyme 1o react
with a different substrate.
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D

ASSESSMENT ANCHOR
BIO.A.3 Bioenergetics

Anchor Descriptor

Eligible Content

the cell structures
involved in processing
enargy.

BIG.ASY  identify and describe BIO.A 3.1 Describe the fundamental roles of piastids

{e.g., chloroplasts) and mitochondria in
energy transformations.

Enhanced
Standard .
31842 | Op
34.BA5 & 9
3.1.C.A1 £

Sample Exam Question

Standard BIC.A Z.1.7

A,

Using & microscope, a student observes a small,
green organelie in a plant cell. Which energy
transformation most likely occurs first within the
observed organelle?

ATP to light

8, light {o chemical
C.
D

. chemical to chemical

heat 1o electrical

i e

Pennsylvania Department of Education— Assessment Anchors and Eligible Content
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ASSESSMENT ANCHOR
BIO.A.3 Bioenergetics {continued]

Anchaor Descriptor

Eligible Content

Enhanced
Standard

BiGAS2  ldentify and describe BlO.A3.2.1
how organisms cbiain
and transform energy
for their life processes.

Compare the basic transformation of
ensrgy during photosynthesis and cellular
respiration.

3.1.B.A2 6{
3.1.B.AE ké}

s1.0A1 | D0
4.1.10.C /C:},( -

Sample Exam Question

Bandard B ADES

FPhotosynthesis and cetlular respiration are two
major processes of carbon cyeling in living
organisms. Which statement correctly describes
one similarity between photosynthesis and celflular
raspiration?

A. Both ocour in animal and plant cells.
. Both include reactions that transform energy.

B
C. Both convert light energy into chemical enargy.
D

. Both synthesize organic molecules as end
products.

Pennsylvania Department of Education—Assessment Anchors and Eligible Conient
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for their life processes.

ASSESSMENT ANCHOR
BIO.A3 Bioenergetics {continued)
. . Enhanced
Anchor Descriptor Eligible Content Standard
BiC.A3.2  IHdentify and describe Bi0.A3.2.2 Describe the role of ATP in bicchemical 3.1.B.A2
how organisms obtain reaciions, 3.4.5.41
and transform energy 3.4.C.A2

Sample Exam Question

Standard

L
e aé el

A.

A protein in a cell membrane changed its shape to
move sodium and potassium lons against their
concentration gradients. Which molecule was most
likely used by the protsin as an energy source?

ATP

B, ADP
C.
D

. amylase

catalase

Pennsylvania Department of Education - Assessment Anchors and Eligible Content
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for their life processes.

ASSESSMENT ANCHOR
BIO.A3 Bioenergetics fcontinued)
. - Enhanced
Anchor Descriptor Eligible Content Standard
BiO.A.3.2  Identify and describe BlO.A.83.2.1 Compare the basic transformation of 3.1.B.A2
how organisms obtain energy during photosynthesis and celiular | 3.1.B.AS
and transform energy respiration. 3.1.C.A1
4.1.10.C

Sample Exam Question

Standard BLADLET

Usze the disgrams below o answer the guestion.

energy in

energy in

photosynthesis

~ cellular respiration

= energy out

e energy out

Part &:  Complete the chart below by describing energy transformations involved in sach process.

Process Energy Transformations

photosynthesis

cellular
respiration

Gontinued next page

Pennsylvania Department of Education— Assessment Anchors and Eligible Content
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Continued. Please refer to the previous page for task explanation.

Part B: Describe how energy transformations involved in photosynthesis are related to
energy transiormations involved in cellular respiration.

Fennsylvania Department of Education—Assessment Anchors and Eligible Content Hags 19
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ASSESSMENT ANCHOR
BiO.A4 Homeostasis and Transport
. . Enhanced
Anchor Descriptor Efgibl
ascrip igible Content Standard
BiO.& 4.1 identify and describe  [BIOA4.1.1 Describe how the structure of the plasma [ 3.1.B.AS
the cell structures membrane allows it to function as a =.1.B.A2
involved in transport of regulatory structure and/or protective 3.1.8.A4
materials into, out of, barrier for a gsil, 3.1.BAT
and throughout a cell. 2.2.C.A1
3.2.REE
Sample Exam Question
Standard BI040 0
Carbon dioxide and oxygen are moiecules that can
move freely across a plasma membrane, What
determines the direction that carbon dioxide and
oxygen molacules move?
A, orieniation of cholesterol in the plasma
membrans
B. concentration gradient across the plasma
raembranea
G, configuration of phospholipids in the plasma
membraneg
D. location of receptors on the suriace of the
plasma membrans
Paonnsyivania Department of Education—Assessment Anchors and Eligible Content Page 20
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ASSESSMENT ANCHOR
Homeostasis and Transport (continued)

Anchor Descriptor

Efigibie Content

Enhanced
Standard

the cell structures
involved in transport of
rmaterials into, out of,
and throughout a cell.

BIC.A4.1 . Identify and describe BIC.A.4.1.2 Compare the mechanisms that transport

materials across the plasma membrane
(i.e., passive transport-diffusion,
osmosis, facilitated diffusion; and
active ransport—pumps, endocytosis,
exocyiosis).

3.1.B.A5
3.1.8.A2
31L.B.AT
3.2.C.A1
3.2.P.86

Sample Exam Question

Standard

A,

B.

A sodium-potassium pump within a cell membrane
requires energy to move sodium and potassium
ions into or out of a cell. The movement of glucose
into or out of a cell does not require energy. Which
statement best describes the movement of these
materials across a cell membrana?

Sodium and potassium ions move by active
fransport, and glucose moves by osmosis,

Sodium and potassium ions move by active
transport, and glucose moves by facilifated
giffusion.

Sodium and potassium ions move by facilitated
diffusion, and glucose moves by osmosis.

Sodiurn and potagsium ions move by facilitated
diffusion, and glucose moves by active
transport.

s TR e

Pennsylvania Depariment of Education —Assessment Anchors and Eligibie Content
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ASSESSMENT ANCHOR

BIO.A4 Homeostasis and Transport (continued)

Anchor Descriptor

Eligible Content

Enhanced
Standard

BiO.A4.1  |dentify and describe
the cell structures

involved in transport of

materials into, out of,

and throughout a cell.

BIOAA4.12 Compare the mechanisms that transport
materials across the plasma mambrane
{i.e., passive transport~diffusion,
osmosis, facilitated diffusion; and
active transport —pumps, endocytosis,
exocytosis).

3.1.BAS |
2.1.B.A2
8.1.B.A7 P
szcat |

3.2.P.B6 "

Sample Exam Question
Standard B

Some animals can proguce a potassium ion concentration inside their cells that is twenty times greater
than that of their environment. This fon concentration gradient is maintained by the plasma membrane.

Part Ac  ldentify the process in the call membrane that produces this difference in concentration,

Fart B:  Explain the process that ocours as the cell produces the ion concentration gradient,

Pennsvivania Department of Education — Assessment Anchors and Eligible Content

Continued next nage
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s

Continued. Please refer 1o the previous page for task explanation,

Part C:  Compare the process of potassium ion transport to another mechanism that moves material
across the plasma membrane,

g s
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ASSESSMENT ANCHOR
BIO.A4 Homeostasis and Transport (continued)
. . Enhanced
i
Anchor Descriptor Eligible Content Standard
BlO.A41  ldentify and describe BIC.A.4.1.3 Describe how membrane-bound cellular 3.1.8.A5
the cell structures organelies {e.g., endoplasmic reticulum, 3.1.8.A2

nvolved in fransport of
materials into, out of,
and throughout a cell.

Golgi apparatus) facilitate the fransport of

materials within a csll,

Sample Exam Question
Standard DHILALLE

The rough endoplasmic reticulum and Golgi

apparatus work together in eukaryolic cells, What is
one way that the rough endoplasmic reticulum

assists the Golgi apparatus?

A. It assembles nucleic acids from monomers.

2. It breaks down old, damaged macromolecules.
C. It packages new protein molecules into vesicles,.
0

. 1t determines which protein molacules to

synthesize,

Pennsylvania Departrnent of Educalion —Assessment Anchors and Eligible Comten?
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Keystons BExams: Biology

R I S o

ASSESSMENT ANCHOR
BIO.A4 Homeostasis and Transport (continued)}
. - Enhanced
Anchor Descripior Eligible Content Standard
1BIC.A4Z BExplain mechanisms Bi0.A 4.2.1 Explain how organisms maintain 3.1.8B.A8 £

that permit organisms homeostasis {e.q., thermoregulation, water | 3,1.B.A5 {Sf )
to maintain biclogical regulation, oxygen regulation). 4.5.4.0 “
balance between their 4.2.4.C .»{ij\;,;,;
internal and exiernal 3}

snvironments. g?
(5

Sample Exam Question

Standard BIO

Which example is an activity that a fish most likely
uses to maintain homeostasis within its body?

A. using camouflage to avoid predators
B. feeding at night to regulate body temperature

C. moving o deeper water to regulate metabolic
wastes

D. exchanging gases through its gills to reguiate
oxXygen tevels

Pennsylvania Department of Educgtion— Assessment Anchors and Eligible Content Page 25



ASSESSMENT ANCHOR
BIO.B.1 Cell Growth and Reproduction

. . Enhanced
Anchor Descriptor Efigible Content Standard
BiO.B.1.1 Describe the three BIO.B.1.1.1 Describe the events that occur during the | 3.1.B.A4 %!
stages of the celi cycle: cell cycle: interphase, nuclear division (iLe., | 3.1.B.AB . re
interphase, nuclear mitosis or meiosis), cytokinesis. 3.1.B.82 L S (,'A
division, cytokinesis, 3.1.B.85 -"gﬁ‘?{ <
3.1.B.BS q
3.1.B.C2
sicez | gl

Sample Exam Question
Standard SO0 111

Lse the illustration below 1o answer the
guestion.

Coll Divigion

Which statement best describes the phase of the
cell cycle shown?

Ao The cell is in prophase of mitosis because the
number of chromosomes has doubled,

B. The cellis in prophase | of meiosis because the
number of chromosomeas has doubled.

C. The cell ig in telophase of mitosis because the
cell s separating and contains two copies of
sach chromosome,

0. The cell is in telophase of meiosis becauss the
cell is separating and contains two copies of
each chromosome.

Pennsyivania Depariment of Education —Assessment Anchors and Efigible Content
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ASSESSMENT ANCHOR

BIO.B.1 Cell Growth and Reproduction (continued)

Sample Exam Question

Standard BiEA142

melosis?

A. Meilosls is a multi-step process,

cellis,

Mitosis and meiosis are processes by which animal
and plant cells divide. Which statement best
describas a difference between mitosis and

B. Mitosis occurs only in eukaryolic cells.
C. Meiosis is used in the repair of an organism,
D

. Mitosis produces genetically identical daughter

Pennsylvania Depariment of Education—Assessment Anchors and Eligible Content
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. - Enhanced
Anchor Descriptor Eligible Content Standard
BIO.B.1.1 Describe the three BiD.B.1.1.2 Compare the processes and outcomes of [ 3.1.B.A4 e
' : stages of the celi cycle: mitotic and meiotic nuciear divisions. 3.1.B.A5 Wi}
imerphase, nuclear 31.B.B2 .;/
division, cytokinesis. 3.1.8.83 "@‘}
3.1.8.85 e
3.1.8B.02
131002 3@(
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ASSESSMENT ANCHOR

BIO.B.1 Cell Growth and Reproduction {continued)

Anchor Descriptor

Eligible Content

Enhanced
Standard

BIG.B.1.1  Describe the three
stages of the cell cycle:
interphase, nuciear
division, cyiokinesis.

BiC.B.1.1.2 Compare the processes and outcomes of [ 3.1.B.A4

mitotic and meiotic nuclear divisions. 3.1.B.A5

3.1.8.8B2
31.B.B3
3.1.8.B5
31.8.02

3.1.0.02

Sample Exam GQuestion
Standard BIOBALE

separate during meiosis.

FPatau syndrome can be a lethal genetic disorder in mammals, resulting from chromosomes failing to

separate.

Part Az lIdentify the sisp during the process of melosis when chromosomes would most likely fall to

mitosis.

Part B« Describe how chvomosome separation in mefosis is different from chromosome separation in

Continued next page
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Continued. Please refer to the previous page for task explanation.

Pari C: Compare the effects of a disorder caused by chromosomes failing to separate during maiosis,
such as Patau syndrome, to the effects of chromosomes failing to separate during mitosis,
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ASSESSMENT ANCHOR

BIO.B.1 Cell Growth and Reproduction {continued)

. . Enhanced
Anchor Descriptor Eligible Content Standard
Bl0.B.1.2  Explain how genstic BIO.E.1.2.1 Describe how the process of DNA 3.1.8.81
information is inherited. raplication results in the transmission and/ | 3.1.8.B3 ‘%/
‘or conservation of genetic information. 3.1.B.B5 a @
31.B.C2 h (,J
81002 | Joe, <
BIC.B.1.2.2 Explain the functional relationships 3.4.B.E1 A
between DNA, genes, alleles, and 3.1.8.B5 C A
chromosomes and their roles in 3.1.B.B2 %
inheritance. 3.1.B.E3
3.1.0.02

Sample Exam Questions
Standard BRGE LT

Standarg BB 122

Which process helps to preserve the genetic
information stored in DNA during DNA replication?

A, the replacement of nitrogen base thymine with
urasil

B. enzymes quickly linking nitrogen bases with
hydrogen bonds

C. the synthesis of unique sugar and phosphate
molecules for each nuclectide

D, nucleotides lining up along the template strand
according 1o base pairing rules

in a flowering plant species, red flower color is
dominant over white flower color. What is the
genotype of any red-flowering plant resulting from
this species? '

A. red and white alleles prasent on one
chromosome

B. red and white alleles present on two
chromaosomeas

C. ared allsle present on both homologous
chromosomes

2. ared alleie present on at isast one of two
homologous chromosomes
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ASSESSMENT ANCHOR
BiG.B.2 Genetics

and non-Mendslian
patierns of inheritance.

of inheritance {.e., dominani, recessive,

co-dominance, incomplete dominance,
sex-linked, polygenic, and multiple aileles).

. - Enhanced
Anchor Descripior Eligible Content Standard
BIO.E.2.1  Compare Mendelian BIC.B.2.1.1 Describs and/or predict observad patierns | 3.1.B.B5 f@,{f

Samp%e Exam Question

Stondarg BIOB 15

Use the table below to answer the question.

Blood Tvpes
Genolype(s} | Phenoiype
if 8]

AR, 1A A
IBIE 1B =
I AB

Blood type is inherited through multipie alieles,

father has type AB blood, what are all the possible
phanotypes of the mother?

A, phanoctypes O or A

B, phenotypes A or AB

C. phenotypes A, B, AB

1. phenotypes O, A, B, AB

including 14, 15, and i. A child has type A blood. If the

pA
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ASSESSMENT ANCHOR
BiO.B.2 Genetics {continued)

Anchor Descriptor

Eligible Content

Enhanced
Standard

and non-Mendelian
patierns of inheritance,

BI:.B.2.1  Compare Mendslian BIO.B.2.1.1 Describe and/or predict observed patterns | 3.1.B.858 "
of inheritance {i.e., dominant, recessive, /[

co~dominance, incompiete dominance,

sex-linked, polygenic, and muiltiple alleles). /,

Sample Exam Question
Standard BIOHEE 1

Wediny B oo E

The genes for coat color in catlle are co-dominant.

A cattle farmer genetically crosses a cow {female) with a white coat with a bull (male} with a rad coat. The
resuiting calf (offspring) is roan, which means there are red and white halrs intermixed in the coat of the calf.

Part & Althcugh a farm has cattle in all three colors, the farmer praters roan cattie over white or red
cattle. Use the Punnett sguare to show a cross that would produce only roan offspring.

Continued next page
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Continued. Please refer to the previous page for task expianation.

Part B:  Explain how a roan calf results from one white- and one red-coated parent. In your
explanation, use letiers to represent genes. Be sure 10 indicaie what colors the letiers
represent.

Part C:  Predict the possible genctypes and phenotypes of the offspring produced from two
roan catile.

T SR
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ASSESSMENT ANCHOR
BiO.B.2 Genetics (continued)

and non-Mendelian
patterns of inheritance.

{l.e., crossing-over, nondisjunction,
duplication, transiocation, deletion,

. . Enhanced
Anchor Descriptor Eligible Content Standard
BiG.B.21 Compare Mendelian Bi0.B.2.1.2 Describe processes that can alter 3.1.8.8B1 f?f
composition or number of chromosomes | 3.1.8.B2 By

3.1.B.B3 e
/

31.C.02 Oafg}

Sample Exam Question

Standard BiG. B2 2

insertion, and inversion).

Use the diagram below to answer the guestion.

Chromosome CThange

Chrormnosorme 1 Chromosome 2 - Chromosome 1 Chromosome 2 |
0 oo L o
. i . i
bs’@@%{ bt b
point e
3 b
' break —w— —
point e ]
| b )
Before Mlar

A, delstion
insertion

inversion

U0 W

transiocstion

Which type of change in chromosome composition is ifustrated in the diagram?
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revsione |

Sample Exam Questions

Standard BHLB.2.2.1

Standard Bl B 222

Al

Which statement describes a ¢ell process that is
common to both eukaryolic and prokaryotic celis?

Hoth cell types carry ouf ranscription in the
nucleus.

Both cell types use ribosomes to carry out
fransiation.

Both cell types assemble amine acids to carry
out transcription,

Both cell types carry out ransiation in the
endoplasmic raticuium.

The endoplasmic reticulum is a network of
membranes within the cell, and it is often classified
as rough or smooth, depending on whether thers
are ribosomes on its surface, Which statement best
dascribes the role of rough endoplasmic reticulum
in the cell?

A, It stores all proteins for later use.

B. It provides an attachment site for larger
arganelles.

C. H aids in the production of membrane and
secretory profeins.

L. It stores amino acids reguired for the production
of ali proteins.
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ASSESSMENT ANCHOR
BIO.B.2  Genetics (continued)
. . Enhanced
i
Anchor Descriptor Eligible Content Standard
JBIG.B.2.2 Explain the process Bi0.8.2.2.1 Describe how the processes of 3.1.8B.B1 j
of protein synthesis iranscription and translation are similar in | 3.1.8.83 ﬁf éfg
(i.e., transcription, all organisms. 3.1.B.B5 e e
translation, and protein 3.1.C.B3 ff(")%f, .
modification). 31.c.02 )
BiO.B.2.2.2 Describe the role of ribosomes, 3.1.B.AB
endoplasmic reticulum, Golgt apparatus, | 3.4.B.B3
and the nucteus in the production of 3.1.B.B5 . &
specific types of proteins. 3.1.C.83 Ef\.\ @@L



Sample Exam Quesiion

Standard BIO.B.EE1

A genelic mutation resulted in a change in the
seguence of amino acids of a protein, but the
function of the protein was not changed. Which
statement best describes the genetic mutation?

A. 1 was a silent mutation thal caused a change in
the DNA of the organism.

B. It was a silent mutation that caused a change in
the phenotype of the organism.

C. L was a nonsense mutation that caused a
change in the DNA of the organism.

D. i was a nonsense mutation that caused a
change in the phenolype of the organism.

ASSESSMENT ANCHOR
BIO.B2  Genetics (continued}
. _ Ernhanced
Anchor Descriptor Eligible Content Standard

BHO.B.2.3  Explain how genetic BiO.B.2.3.1 Describe how genetic mutations alter the | 3.1.5.81 f{}w;w i

information is DNA sequence and may or may not affect | 3,1.B.B3 , }

axpressed. phenotype {(e.g., stlent, nonsense, frame- | 3.1.B.C2 ?{4{@ i

shiff). 3.1.C.B3 =g,
3.1.C.C2 ’
e L ed
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ASSESSMENT ANCHOR
BIO.B.2  Genetics {continued)
. Enhanced
Anch i 1
nchor Descriptor Eligible Conten Standard
BIG.B.2.4  Apply scleniific BIC.B.24.1 Explain how genetic engineering has 34884 ‘
thinking, processes, impaciaed the fields of medicineg, forensics, | 4.4.7.4 %/ -
tools, and technologies and agriculture (e.g., selective breeding, 4.4.10.4A - fi} -
in the study of gene splicing, cloning, genetically 44124 @ /?:_
genetics. modified organisms, gene therapy). 4.4.7.8 : f‘}
4.4.10.8 :
44128

Sample Exam Question

Btendard BOBEZ L

Genetic englneering has led to genetically modified
plants that resist insect pesis and hacterial and
fungai infections. Which cutcome would

most likely be a reason why some scientists
recommend caution in planting gensatically
modified plants?

A, unplanned ecosystem interactions

B. reduced pesticide and herbicidse use
C. improved agricultural vield and profit
D

. increased genetic variation and diversity
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ASSESSMENT ANCHOR
BIO.B.3 Theory of Evolution
. - Enhanced
Anchor Descriptor Eligible Content Standard
BIO.B.3.1 Explain the BIZ.B.3.1.1 BExplain how natural selection can impact | 3.1.B.C1
mechanisms of allele frequencies of a pepuiation.
svolution. Bi.B.3.1.2 Describe the Tactors that can contribute E4.B.01
to the development of new species fe.g., |3.1.B.C2
isolating mechanisms, genetic drift,
founder effect, migration).
BI3.B.3.1.3 Expiain how genetic mutations may resuft 1 3.1.8.CG2
in genotypic and phenotypic variations 3.4.8.B1
within a pepulation,

Sample Exam Questions

Standarg BIOEBALT

Standard BB ASE

Use the circle graphs below to answer the
guestion,.

Changes in Allele Freguency Over Time

ey
= proporiion of population
with two coples of allele 2

' The graphs iliustrate change in a lizard population
aver time, Which process most Hkely led to the
change in the lizard population?

A, natural sslection acting on a harmiul traft

B. natural selection asting on a beneficial trait

. natural selection acting on a dominant trait
O

. natural selection acting on a recessive frait

In North America, the sastern spotted skunk mates
in late winter, and the western spotted skunk mates
in late summer. Even though their geographic
ranges overiap, the species do not mate with sach
other, What most likely prevents these two species
from interbreeding?

A, habitat isolation
. gameiic isolation

B
. geographic isolation
o

. reproductive isolation

Standarg BIGR.545

A mutation cccurs in the genes that code for coat
color in deer. Which change will most likely result
frora this mutation?

A, a change in the selection pressures acting on
coat coior

B. & change in the coat-color genes of deer
pradator apecies

C. anincrease in coat-color diversity in the
population

0. anincrease in the number of genes for coat
color in the population

e 1oy S
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ASSESSMENT ANCHOR

BIO.B.3  Theory of Evoiution (continued)
. - Enhanced
Anchor Descriptor Eligible Content Standard
BIC.B.3.2 Analyze the sources of | BIO.B.3.2.1 Interpret evidence supporiing the theory | 3.1.B.C3
evidence for biological of avolution (i.e., fossll, anatomical, 3.1.B.C1
avolution. physiological, embryotogical, biochemical, | 3.1.8.B3

and universal genetic coda).

Sample Exam Question

Standard o

&
B

Et.

v

A,

cat

changes in muscis structure

8. changss in the ganetic codes
C.
D

. development of vestigial structures

trait formation due to behaviors

Use the iilustrations below to answer the guestion.

Mammalian Forelimbs

The skeletons of mammalian forelimbs represent varigtions of a structure that was presant in their common
ancestor. What has mest Bkely caused the variation in forelimbs?

Peannsylvania Departrment of Education — Assesament Anchors and Eligible Content
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ASSESSMENT ANCHOR
BIO.B.3 Theory of Evolution (continued)

. . ‘Enhanced
Anchor Descriptor Eligible Content Standard

Bl0.B.3.2  Analyze the sources of | BIOC.B.3.2.1 Interpret evidence supporting the theory 31B.C3

evidence for biological of svolution (i.e., fossil, anatomical, 31801

avaolution. physiclogical, embryeological, biochemical, | 3.1.B.B3

and universal genetic code}.
Sample Exam Question L, s
5

Standard BHLEDZ

Use the table below o answer the guestion.

Sequence Differences between
COl Genes in Some Animals

Animat Number of Base
Biffersnces from a Rat
mouss 101
COW 136

The gene COIll is in the genome of many organisms. & comparison of the number of base differences
between the COH gene in a rat and that of two other animals is shown,

Part A:  BHased on the dala, describe a possible evelutionary relationship betwesn rats, mice, and
COWS.,

Continued next page
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Continved. Please refer 1o the previous page for task explanation,

Part B: Describe how different organisms having a common gene such as COll supports the theory of
evolution.

Part G: The COIl gene of a monkey has 203 base differences from the same gene in a rat and
210 base differences from the same gene in a mouse. Compare the evoluticnary relationships
between the monkey, the rat, and the mouse,

R it
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ASSESSMENT ANCHOR
BIO.B.3  Theory of Evolution {continusd]
. - Enhanced
A i
nchor Descriplor Eligible Content Standard

BIO.B.3.3  Apply scientific BIC.B.3.3.1 Distinguish between the scientific terms: | 3.1.B.AS ‘.

thinking, processes, hypathesls, inference, law, theory, k}-ﬁ%}

tools, and technologies principle, fact, and observation. /;Z .

in the study of the (‘3 )

theory of evolution. e - S

Sample Exam Question

Stendard BB 537

Lise the table below o answer the guestion. ' u;’“ w‘m
Student's Observations of 2 Pond Ecosystem
Quantitafive Cualitative
37 fish and 3 frogs Leaves lie on the bottom of the pond.
Z typas of aguatic grass YWater insects move along the water's surface.

12 small rocks and 1 meadium rock | All 3 frogs are sitting on & pond bank.

sand

A group of students measured a fen-sguare-meter section of a pond ecosysiem and recorded
observations, Which statement is a testable hypothesis?

A, The frogs living in the pond represent a population.

B. Water is an abiotic component in the pond ecosystem.

. If the fish are given more food, then they will be happier.
D

. T the frogs are startled, then thay will jump into the watern

Pennsyivanis Department of Edvcalion — Assessment Anchors and Eligibie Content
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ASSESSMENT ANCHOR
BiG.B4  Ecology

Anchor Descriptor

Eligible Content

Enhanced
Standard

BlO.B4.1 Describe ecological BIO.B.4.1.1

levels of organization in
the biosphere,

Describe the levels of ecological 4144 4470
organization {i.e., organiam, 4.1.7A 448.A
population, community, ecosystem, |4 1104 453D

biome, and biosphere).

BlO.BA41.2

Describe characteristic biotic and 41.7A 4140
abiotic components of aguatic and 14.1.8.A 4.4.50
tetrestrial scosysiems. 4148 443C

4.2.10.A

Sample Exam Questions

Standard B0

Standard B R47.2

A

Use the list below to answer the guestion.

Shservations

s two gray wolves

s five moose

e several species of conifer tress
& large granite rock

» shallow pond

A student wrote several observations in a fleld
notebook, Which term best classifies ali of the
student’s observations?

poputation

B. fcod chain
C.
]

. community

ecosystem

A

Avesearcher observing an ecosystem describes the
amount of sunlight, precipitation, and type of soil
present. Which faciors is the researcher most likely
describing?

biotic factors In a forest

B, biotic factors in g tundra
C.
3

. abiotic factors in an ccean

abiotic faciors in a prairie

Pennsylvania Department of Education —Assessment Anchors and Eligible Content
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ASSESSMENT ANCHOR
BIO.BE4  Ecology {continued)
. . enhanced
Anche_r Descriptor Eligible Conient Standard
Bl0.B.4.2 Describe interactions BiO.B.4.2.1 Describe how energy flows 41.4.C 4130 font
' and relatienships in an through an ecosystem {e.g., 41.7.¢ 4158.C T
ecosysism. food chains, food webs, energy 4.1.10.C 4.1.8.A i?/j% .
: REPP/PRY
pyramids), 4.1.12.C Q&f“ (o
BIG.B.4.2.2 Describe biolic interactions in 41.7.A 4580
' an scosystem {e.g., competition, 4.1.10.A %(LL,
predation, symbicsis). 4.5.3.0
Sample Exam Questions
Standard BB 4.2 Standard P2
Use the diagram below to answer the guestion. A species of snapping turlles has a tongue that
) _ resembles a worm. The fongue is used to atiract
Marine Food Web small fish, Which best describes the interaction
segl between the fish and the snapping turtie?
F3

_ A, pradation
sea bird B. symbiosis
. parasitism
D

. competition

small figh — whals

krill

Wich seqguence correctly describes the flow of
energy between organisms in the marine food web?
A, from seals to penguins to keiil

B. from whales to krill to small fish

C. from sea birds to seals 1o penguins

D

. from small fish o penguins to seals
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ASSESSMENT ANCHOR
BIC.B.4  Ecology (continued)

Anchor Descriptor

Eligible Content

Erhanced
Standard

BIO.B.L.2 Describe interactions BIO.B.4.2.3
and relationships in an
ecosystem.

Describe how matter recycles
through an ecosystem (.e., water
cycle, carbon cycle, oxygen cycie,
and nitrogen cyclel,

4148 443.C
4178 4540
4.2.84 4580
4.2.7.A 434D
4312.A 31.BAZ

Sample Exam Question
Standard BIO.B.A.SY

Which statement correctly describes how nitrogen
in the soll returns to the atmosphers?
A, Soil bacteria convert nitrates into nitrogen gas.

B. Decomposers directly convert ammonium into
nitrogen gas.

. Plants assimilate nitrites and convert them into
nitrogen gas.

. Nitrogen-fixing bacteria in plant roots convert
nitrates into nitrogen gas.

e
SN
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ASSESSMENT ANCHOR
BIO.B.4  Ecology (continued)

. . Enhanced
Anchor Descriptor Eligibie Content Standard
BiG.B.4.2 Describe interactions BIG.B.4.2.4 Describe how ecosystems 4.1.10.A 42124
and relationships in an change in response to natural and {1 4.4.10.B 4.2.10.8
acosystem. numan disturbances (e.g., ciimats (4.1.12.4 4.2.12B
changes, introduction of nonnative [4.1.4.4  4.2.10.C
species, poliution, fires). 4.1.12.C 4.2.12.C

414E 43124
4178 43408
41.10.E 45108
45100 45128

4288 4540 (gyb\
42104 4.5.7.C

Sample Exam Question

Etandard BiEAEA

Agricultural runoif can carry fertilizers into lakes and
streams. This runcif can cause algae populations to
graatly increase. Which effect does this change in
the algae population sizes maost likely have on
affecied lakes and sireams?

A, an increase in water level
B. an increase in water clarity

C. areduction in dissolved oxygen nesded by
fish and shellfish

0. areduction in temperature varialions near the
water's surface
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ASSESSMENT ANCHOR
BiG.B.4 Ecology (continued)

Anchor Descripior

Eligible Content

Enhancead
Standard

BIO.B.A4.2 Describe interactions BIO.B.A4A2S
and relationships in an
scosystem.

Describe the effects of iimiting
factors on population dynamics

and potential species exiingtion.

4144 42104
4.1.10.A 4.27.A
4112.A 428A
417.E 42108
4.1.10.E 4.486.A
41.4E 4468
4.2.10.C 44.3.C
45303 4450
4550 457.B
45860 457.C

Sample Exam Question

Standard BEIEB425

& farmer observed that an increase in a field’s soil
nitrogen content was foliowed by an increase in
producer productivity. What does this observation
most likely indicate about the relationship between
nitrogen and the producers in the field?

A, Nitrogen was a bictic factor,

w

Nitrogern was a limiting factor.

o

Nitrogen became a surplus resource.

=

Nitrogen became a selection pressure,

Fennsylvania Department of Education — Assessment Anchors and Eligible Content
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ASSESSMENT ANCHOR
BIC.B.4 Ecology (continued)
. . Enhanced
Anchor Descriptor Eligible Content Standard
BiG.B.4.2 Describe interactions Bi.B.4.2.5 Describe the effects of limiting 4144 4210A
and relationships in an factors on population dynamics 41104 4.2.7.4
ecosystam. and potential species extinction. 4.1.12.4 428A
4478 42108
4.1.10.E 4.4.6.A
£14E 4486EB
4.240.C 443.C
453D 4450
4550 4578 :
4560 457.C
4.510.0 _
Sampie Exam Question @f)y}
Standard BHOB425 \

Use the graph below to answer the guestion,

Woll and Moose Populations Over 40 Years

60 2,000
— 1,800
g 207 1,600 o
i
> e
5 40 1,400 8
= ~1,200 =
B, e
o 30+ ~1,000 ©
& -850 2
L ot
E 20- -600 £
z » =z
10 400
—200
0 f i i 7 1 ; r—0
1955 1980 18865 1970 1975 1980 1885 1980 19¢56
Yoear Hay
= olves

— 2 TIOOSE

isle Royale is located in Lake Superior. [sie Royaie is home to populations of wolves and moose. The
interactions between the wolves and moose, as wall as the individual population sizes, have been studied
since 1858. The graph shows the population sizes over time for both wolves and moose.

Continued next page
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Standard DL

Continued. Please refer to the previous page for task explanation,

Part A Describe one limiting factor for the moose population.

Part B:  Dxplain one likely reason why the wolf population rapidly increased between 1875 and 1980.

Continued next page
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Standard BIOBALS

Continued., Please refer {o the previous page for task explanation.

Part ©:  Predict what will happen to the mooss population’s size after 1984 by describing the shape of
the curve, In your answer, be sure {0 explain the reasoning behind your prediction.
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