Holton Public Schools PACING GUIDE AND CURRICULUM MAPPING

Grade Level(s) 10 Course Biology A (draft)

Date Last Revised 9-2-2010
Pr;cmg Curriculum Focus Isntstrtuct_longll ., Resources ; TAss;essmen:s
ear, — - rateaqies arious resources use ypes: classroom, rubrics,

Month or HSCE Unlt(S) or Student Skills VocabUIary Acti gt to support student common grade level,

Week Aligned Standard/Benchmark TOpiC(S) Words To Know cuvi .IeS learning (i.e.), Sformative, subjective, evidence
(length of Include Codg (le : N.‘ME.. 04.05), Cont(.ent. & Acac.;lemic Interventlm.qs, technology, media, used to measure performance

t'g ) Description/Objective Not limited to list but accommodations, required &supplemental & skills

ime, shows relationship to technology integration materials.

content/topic (required & supplemental

materials)




Week 1-12

B1.1A Generate new questions that can be
investigated in the laboratory or field.

B1.1B Evaluate the uncertainties or validity of
scientific conclusions using an understanding of
sources of measurement error, the challenges of
controlling variables, accuracy of data analysis,
logic of argument, logic of experimental design,
and/or the dependence on underlying
assumptions.

B1.1C Conduct scientific investigations using
appropriate tools and techniques

B1.1D Identify patterns in data and relate them to
theoretical models.

B1.1E Describe a reason for a given conclusion
using evidence from an investigation.

B1.1f Predict what would happen if the variables,
methods, or timing of an investigation were
changed.

B1.1g Use empirical evidence to explain and
critique the reasoning used to draw a scientific
conclusion or explanation.

B1.1h Design and conduct a systematic scientific
investigation that tests a hypothesis. Draw
conclusions from data presented in charts or
tables.

B1.1i Distinguish between scientific explanations
that are regarded as current scientific consensus
and the emerging questions that active
researchers investigate.

B1.2A Critique whether or not specific questions
can be answered through scientific
Investigations.

B1.2B Identify and critique arguments about
personal or societal issues based on scientific
evidence.

B1.2C Develop an understanding of a scientific
concept by core knowledge.

B1.2D Evaluate scientific

Explanations in a peer review

Process or discussion format.

B1.2E Evaluate the future career

and occupational prospects of

science fields.

B1.2f Critique solutions to

problems, given criteria and

scientific constraints.

B1.2g Identify scientific tradeoffs

in design decisions and choose

among alternative solutions.

B1.2h Describe the distinctions

between scientific theories, laws,

hypotheses, and observations.

B1.2i Explain the progression of

ideas and explanations that leads

to science theories that are part of

the current scientific consensus of

core knowledge.

B1.2k Analyze how science and

society interact from historical,

political, economic, or social

perspectives.

Scientific
Methods:
Scientific Inquiry

Scientific
Reflection and
social
Implications

Students will generate new
questions that can be
investigated in the laboratory
or field.

Students will evaluate the
uncertainties or validity of
scientific conclusions..

Students will conduct
scientific investigations using
appropriate tools and
techniques

Students will identify patterns
in data and relate them to
models.

Students will describe a
conclusion using evidence
from an investigation.

Students will predict
outcomes if the variables,
methods, or timing of an
investigation were changed.

Students will use empirical
evidence to explain and
critique the reasoning used to
draw a scientific idea

Students will design and
conduct an experiment that
tests a hypothesis and draw
conclusions from data
presented in charts or tables.

Students will distinguish
between previous scientific
explanations and new
explanations.

Students will critique whether
or not specific questions can
be answered through
scientific investigations.

Students will identify and
critique arguments about
personal or societal issues
based on scientific evidence.

Students will evaluate the
future career and
occupational prospects of
science fields.

Students will identify scientific
tradeoffs in design decisions
and choose among alternative
solutions.

Students will describe the
distinctions between scientific
theories, laws, hypotheses,
and observations.

Students will explain the
progression of ideas and
explanations that leads to
science theories.

Students will analyze how
science and society interact
from historical, political,
economic, or social
perspectives.

wledge (e.g., hypotheses,
laws, theories) and become
aware of areas of active

research in contrast to

Control

Data

Dependent Variable
Hypothesis
Independent Variable
Law

Scientific Method
Theory

models
assumptions
variables
accuracy
empirical

Cube activity (observation and
design)

Design a temperature
experiment with data chart
and graphing analysis.

Scientific article critic

Scientific research and
analysis

Lab equipment limitations

Sl unit lab

Science news sites
News paper articles
Everyday experiences
Constructed labs

Lab equipment analysis

Lab write ups

Article critic analysis papers
Tests

Web site critics

Homework




Pacing Curriculum Focus Instructional Resources | Assessments
Year, - - - Strate ies & Various resources Types: classroom,
Month or GLCE/HSCE Unit(s) or Topic(s) Student Skills Vocabulary Acti qt' used to support | rubrics, common grade
Weelk Aligned Words To Know ctivi AleS student learning level, formative,
lenath Standard{Benchmark Content & Academic Interventions, (i.e.), technology, subjective, evidence

(en.g of lndu%e Code (l'z/‘;)NbIME'M‘OS)’ Not limited to liSt_ but accommo.dations,. media, required used to measure
time) escription/Objective shows relationship to technology integration &supplemental performance & skills
content/topic (required & materials.
supplemental materials)
B2.2A: Explain how carbon Chemistry of living ATP Internet sites Lab reports
can join to other carbon things Students will recognize the six most carbohydrate Research four
atoms in chains and rings to common elements in organic catalyst ic lif Lab ial T
form large and complex molecules(C,H,N,0,P,S) chemical bond organic lite ab materials ests
molecules. covalent bonds molecules
Students will investigate how selected cells DNA Biology Homework
B2.2B: Recognize the six in multicultural organisms are s_pecnallzed dehydration Lab on breakdown Textbooks
most common elements in to carry out particular life functions. element-C,H,0O,P,S,N R
organic molecules (C, H, N, enzyme of organic Posters
0, P, S). Students will explain how carbon hemoglobin molecules
compounds combine and how enzymes high energy bonds
B2.2C: I:_)gscrlbe the work in living systems. homeostasis Protein detergent
composition of the four hormone
major categories of organic Students will describe the composition hydrolysis lab
molecules (carbohydrates, of complex molecules (carbohydrates, lipid
lipids, proteins, and nucleic lipids, proteins and nucleic acids) and metabolism Bake bread food
acids). their subunits and explain their energy molecular energy f
potentials. nucleic acid anaIVSIS lab/health
B2.2D: Explain the general protein
structure and primary Students will explore that enzymes are protein structure
functions of the major biochemical’s that act as organic catalysts polymers
complex organic molecules to speed up the rate of a chemical reaction. RNA
that compose living substrate
(32 organisms. Students will examine how
‘L dehydration and hydrolysis is a
B2.2E: Describe how chemical reaction: Hydrolysis is
= dehydration and hydrolysis essentially the reverse of each other.
Q relate to organic molecules.
Q Students will examine how energy is
; B2.2f: Explain the role of involved in the formation and breaking of

enzymes and other proteins in
biochemical functions (e.g., the
protein hemoglobin carries
oxygen in some organisms,
digestive enzymes, and
hormones).

B2.4f: Recognize and describe
that both living and nonliving
things are composed of
compounds, which are
themselves made up of
elements joined by energy-
containing bonds, such as those
in ATP.

B2.5A: Recognize and
explain that macromolecules
such as lipids contain high-
energy bonds.

chemical bonds.

Students will explain the role of enzymes
and other proteins in biochemical functions.

Students will recognize and describe that
both living and nonliving things are
composed of compounds, which are
themselves made up of elements joined by
energy-containing bonds, such as those in
ATP.

Students will recognize and explain
that macromolecules such as lipids
contain high-energy bonds.




P?cing Curriculum Focus Instruct_ional II:{e.sources A?ses?ments
ear, - — - arious resources ypes: classroom,
Month or GLCE/HSCE Unlt(S) or TOplC(S) Student Skills Vocabulary St;ategles & used to support rubrics, common grade

Week Aligned Words To Know CtIVItIeS student learning level, formative,
(length of . Standard{Bénchmark Contgnt. & Aca(.iemlc Interventzm?s, (i.e.), technology, subjective, evidence

. nclude Code (i.e.: N.ME.04.05), Not limited to list but accommodations, media, required used to measure

time) Description/Objective shows relationship to | technology integration &supplemental performance & skills

content/topic (required & materials.
supplemental materials)
B3.2A: Identify how energy is Matter and Energy in Students will identify how energy is abiotic components Article reviews Internet

Week 34

stored in an ecosystem.

B3.2B: Describe energy transfer
through an ecosystem,
accounting for energy lost to
the environment as heat.

B3.2C: Draw the flow of energy
through an ecosystem. Predict
changes in the food web when
one or more organisms are
removed.

B3.3A: Use a food web to
identify and distinguish
producers, consumers, and
decomposers and explain the
transfer of energy through
trophic levels.

B3.3b: Describe environmental
processes (e.g., the carbon and
nitrogen cycles) and their role
in processing matter crucial for
sustaining life.

Ecosystems

stored in an ecosystem.

Students will describe energy transfer
through an ecosystem, accounting for
energy lost to the environment as

heat.

Students will draw the flow of energy
through an ecosystem. Predict changes
in the food web when one or more

organisms are removed.

Students will use a food web to
identify and distinguish producers,
consumers, and decomposers and
explain the transfer of energy through

trophic levels.

Students will describe environmental
processes (e.g., the carbon and nitrogen
cycles) and their role in processing matter

crucial for sustaining life.

biotic components
biodiversity
carbon

carbon cycle
carbon dioxide
cellular energy
conversion
cellular respiration
chemical bond
consumer
decomposers
energy pyramid
flow of energy
flow of matter
habitat

heat

nitrogen cycle
nitrogen fixation
organic compound
photosynthesizing -
equation
organism
producer

trophic level

Creation of real food webs
Diagram interpretations

Lab on
photosynthesis/respiration

Habitat biodiversity
analysis

Creation of diagrams with
food webs and energy
pyramids from real life
ecosystems

Interpretations of food
webs and pyramids.

Outdoor analysis
areas

Lab materials
Diagrams and charts

of food webs and
energy pyramids

Tests
Lab analysis




P?cmg Curriculum Focus Isntstrtuct_long‘l II:{e.sources ATsses?ments
ear, - - - rateagies arious resources ypes: classroom,
Month or GLCE/HSCE Unit(s) or Topic(s) Student Skills Vocabulary Acti qt' used to support | rubrics, common grade
Weelk Aligned Words To Know ctivi AleS student learning level, formative,
Standard/Benchmark Content & Academic Interventions, (i.e.), technology, subjective, evidence
(len.gth of Include Code (i.c.: N.ME.04.05), Not limited to list but accommodations, media, required used to measure
time) Description/Objective shows relationship to | technology integration &supplemental performance & skills
content/topic (required & materials.
supplemental materials)
B2.1A: Explain how cells Photosynthesis and Students will explain how cells product Design a lab Plants Tests
transform energy .l transform energy (ultimately obtained reactant . Presentations
(ultimately obtained from resplratlon from the sun) from one form to respiration-equation about Soil Essay i
the sun) from one form to another through the processes of photosynthesis photosynthesis Lab materials Analysis
another through the photosynthesis and respiration. respiration Posters
processes of photosynthesis Identify the reactants and products in products
and respiration. Identify the the general reaction of photosynthesis. | reactants Compare and Internet
reactants and products in energy contrasting charts
the general reaction of Students will compare and contrast the | directly
photosynthesis. transformations of matter and energy indirectly on
during photosynthesis and respiration. photosynthesis
B2.1B: Compare and . -
contrast the transformations Students will explain how living and resplratlon
of matter and energy during organisms gain and use mass through
photosynthesis and the processes of photosynthesis and Identify
respiration. respiration. R
organisms role for
B3.1D: Explain how living Students will describe how energy is energy collection
organisms gain and use transferred and transformed from the
mass through the processes Sun to energy-rich molecules during
of photosynthesis and photosynthesis. Equation cartoons
respiration.
Students will describe how organisms
B2.5C: Describe how energy acquire energy directly or indirectly
is transferred and from sunlight.
transformed from the Sun to
<t energy-rich molecules Students will illustrate and describe
during photosynthesis. the energy conversions that occur
= during photosynthesis and respiration.
3 B3.1A: Describe how
organisms acquire energy Students will recognize the equations
; directly or indirectly from for photosynthesis and respiration and

sunlight.

B3.1B: Illustrate and
describe the energy
conversions that occur
during photosynthesis and
respiration.

B3.1C: Recognize the
equations for
photosynthesis and
respiration and identify the
reactants and products for
both.

B3.1e: Write the chemical
equation for photosynthesis and
cellular respiration and explain
in words what they mean.

B2.5e: Explain the interrelated
nature of photosynthesis and
cellular respiration in terms of
ATP synthesis and degradation.

identify the reactants and products for
both.

Students will write the chemical equation
for photosynthesis and cellular respiration
and explain in words what they mean.




Curriculum Focus

Instructional

Resources

Assessments

Paci ng - - - Strategies & Various resources Types: classroom,
Year GLCE/HSCE Unit(s) or Topic(s) Student Skills Vocabulary Activiti used to support | rubrics, common grade
’ Aligned Words To Know ctivi AleS student learning level, formative,
Month or Standard/Benchmark Content & Academic Interventions, (i.e.), technology, subjective, evidence
Week lncluti)e Code (i-géNb:ME-04~05), Not limited FO list.b_ut accommo.dations,. media, required used to measure
(length of escription/Objective shows relationship to technology integration &supplemental performance & skills
time) content/topic (required & materials.
supplemental materials)
B2.2g: Propose how moving an P | H Students will propose how moving an abiotic components Invasive species Internet Tests
organism to a new environment OpU at|0n organism to a new environment may acid rain presentation Q
may influence its ability to influence its ability to survive and predict biological adaptations . . Text book uizzes
survive and predict the possible EC0|09Y a nd the possible impact of this type of transfer. carrying capacity Graphing population data Lab activit Granhi ati
impact of this type of transfer. conservation . . ab activities raphing populations
H uman Im pa cts Students will describe ecosystem ecosystem stability Population data analysis P i . .
B3.4A: Describe ecosystem th stability. Understand that if a disaster ecotourism E . resentations on invasive
stability. Understand that if on e such as flood or fire occurs, the equilibrium of ssay on llxsage °t
a disaster such as flood or . damaged ecosystem is likely to recover | ecosystems ra:sg_l.ll_rtces ecosystem
fire occurs, the damaged EnV| ronme nt in stages of succession that eventually erosion stability
ecosystem is likely to result in a system similar to the exponential growth
recover in stages of original one. fossil fuel
succession that eventually global warming
result in a system similar to Students will examine the negative greenhouse effect
the original one. impact of human activities. human modification of
the ecosystem
B3.4C: Examine the negative Students will describe the greenhouse invasive specie
impact of human activities. effect and list possible causes. non renewable
resources
B3.4d: Describe the Students will list the possible causes and pollution
greenhouse effect and list consequences of global warming. population
possible causes. product
Students will graph changes in reactant
B3.4e: List the possible causes population growth, given a data table. recycling
and consequences of global renewable resources
warming. Students will explain the influences reproductive capacity
© that affect population growth. restoration
1 B3.5A: Graph changes in succession
0 population growth, given a Students will predict the consequences
~ data table. of an invading organism on the
Q survival of other organisms.
[}] B3.5B: Explain the
; influences that affect Students will recognize that and describe

population growth.

B3.5C: Predict the
consequences of an invading
organism on the survival of
other organisms.

B3.5e: Recognize that and
describe how the physical or
chemical environment may
influence the rate, extent, and
nature of population dynamics
within ecosystems.

B3.5f: Graph an example of
exponential growth. Then show
the population leveling off at
the carrying capacity of the
environment.

B3.5g: Propose how moving an
organism to a new environment
may influence its ability to
survive and predict the possible
impact of this type of transfer.

how the physical or chemical environment
may influence the rate, extent, and nature
of population dynamics within ecosystems.

Students will graph an example of
exponential growth. Then show the
population leveling off at the carrying
capacity of the environment.

Students will propose how moving an
organism to a new environment may
influence its ability to survive and predict
the possible impact of this type of transfer.




Pacing Curriculum Focus Instructional Resources Assessments
Year, - - - Strate ies & Various resources Types: classroom, rubrics,
Month or GLCE/HSCE Unit(s) or Topic(s) Student Skills Vocabulary Acti qt' used to support common grade level,
Weelk Aligned Words To Know ctivi AleS student learning formative, subjective,
(length of Standard{Bgnchmark Contgnt & Acagemlc Intewenno;?s, (i.e.), technology, evidence used to measure
.g - Include Code (i.c.: N.ME.04.05), Not limited to list but accommodations, media, required performance & skills
time) Description/Objective shows relationship to | technology integration &supplemental
content/topic (required & materials.
supplemental materials)
B2.4h: Describe the structures Cells - Structure and Function Students will describe the structures of active transport Microscope analysis of Labs Lab analysis of cheek cells
of viruses and bacteria. viruses and bacteria. bacteria bacteria
cell function Tests Pond water analysis and
B2.4i: Recognize that while Students will recognize that while viruses cell membrane Cheek cell lab ) collection
viruses lack cellular structure, lack cellular structure, they have the cell nucleus . Quizzes i .
they have the genetic material genetic material to invade living cells. cell organelle Pond water analysis of i i Bacterial analysis lab
to invade living cells. cell wall unicellular organisms Article reviews
Students will compare and contrast plant cellular differentiation . . Tests
) A Aerobic/anaerobic lab
B2.5g: Compare and contrast and animal cells. chloroplast Quizzes
plant and animal cells. ) ) chromosome Virus cycle diagrams
Students will explain the role of cell cytoplasm Virus research
B2.5h: Explain the role of cell membranes as a highly selective barrier diffusion Virus research
membranes as a highly (diffusion, osmosis, and active transport). diversity Cell research and diagrams
selective barrier (diffusion, DNA Cell structure identification
osmosis, and active transport). Students will relate cell parts/organelles to eukaryote for various cells
their function. Clarification: Cellular Golgi apparatus
“f B2.5i: Relate cell structures are limited to cell membranes, mitochondrion
N~ parts/organelles to their cell walls, chloroplasts, cytoplasm, Golgi mulitcellular
X function. apparatus, mitochondria, nucleus, nucleus
) ribosomes, and vacuoles. organelle
[ B2.4e: Explain how cellular osmosis
; respiration is important for the passive transport
production of ATP organism
(build on aerobic vs. Students will explain how cellular prokaryote
anaerobic). respiration is important for the production ribosome

B2.5D: Describe how
individual cells break down
energy-rich molecules to
provide energy for cell
functions.

of ATP (build on aerobic vs. anaerobic).

Students will describe how individual
cells break down energy-rich
molecules to provide energy for cell
functions.

selective permeability
unicellular
vacuole

virus

aerobic

anaerobic

ATP

cellular respiration
cellular energy
conversion
enzyme




Pacing Curriculum Focus Instructional Resources | Assessments
Year, n - - Strateqgies & Various resources Types: classroom,
Month or GLCE/HSCE Unit(s) or Topic(s) Student Skills Vocabulary Acti qt' used to support | rubrics, common grade
Week Aligned Words To Know ctivi AIeS student learning level, formative,

Standard/Benchmark Content & Academic Interventions, i.e.), technology, subjective, evidence
1 h . 8 J
(en.gt of Include Code (i.c.: N.ME.04.05), Not limited to list but accommodations, media, required used to measure
time) Description/Objective shows relationship to | technology integration &supplemental performance & skills
content/topic (required & materials.
supplemental materials)
B2.4B: Describe how various H Students will describe how various anatomical features Research animals and Poster of animal i
organisms have developed Com pa rat|Ve organisms have developed different cell organelle explain the use of various systems Lab write up
different specializations to St t d specializations to accomplish a cellular differentiation systems for homeostasis. .
accomplish a particular ructure an particular function and yet the end cellular waste disposal ) : Lab design and Tests
function and yet the end F t f result is the same (e.g., excreting gills Embryo video clips analysis
result is the same (e.g., unction o nitrogenous wastes in animals, lungs ) ) . ) .
excreting nitrogenous A h . obtaining oxygen for respiration. natural selection Stem cell video clips Written expression of Quizzes
wastes in animals, obtaining LIVI ng T Ing S nitrogenous waste . gene expression
P R . N Gene expression research
oxygen for respiration. Students will explain how different organ and development
organisms accomplish the same result | organism pment. Posters
B2.4C: Explain how different using different structural organ systems Create a lab determining
organisms accomplish the specializations (gills vs. lungs vs. structural behavior to environmental Exit
same result using different membranes). specialization changes to ph and Xit surveys
structural specializations stem cells temperature.
(gills vs. lungs vs. Students will explain how major tissue P
membranes). systems and processes work together re_splrgtlon
o in animals and plants, including digestion
ol B2.5B: Explain how major relationships between organelles, skele__\tall,
OI" systems and processes work cells, tissues, organs, organ respiration
together in animals and systems, and organisms. Relate these reprod_uctlon
f, pITnts, inr::ludill:g to molecular functions. g;‘ﬁ"sit\'/?s%n
relationships between
Q organelles,pcells, tissues, Students will predict what would happen if cell communication
; organs, organ systems, and the cells from one part of a developing cell regulation

organisms. Relate these to
molecular functions.

B2.1e: Predict what would
happen if the cells from one
part of a developing embryo
were transplanted to another
part of the embryo.

B4.3g: Explain that cellular
differentiation results from gene
expression and/or
environmental influence (e.g.,
metamorphosis, nutrition).

embryo were transplanted to another part
of the embryo.

Students will explain that cellular
differentiation results from gene expression
and/or environmental influence (e.g.,
metamorphosis, nutrition).

cell response
embryo formation
environmental
influence

enzyme

gene expression
homeostasis
metamorphosis
sexual reproduction
transplantation




Pacing
Year,
Month or
Week

(length of
time)

Curriculum Focus

GLCE/HSCE
Aligned
Standard/Benchmark
Include Code (i.e.: N.ME.04.05),
Description/Objective

Unit(s) or Topic(s)

Student Skills

Vocabulary
Words To Know
Content & Academic
Not limited to list but
shows relationship to
content/topic

Instructional
Strategies &
Activities
Interventions,
accommodations,
technology integration
(required &
supplemental materials)

Resources
Various resources
used to support
student learning
(i.e.), technology,
media, required
&supplemental
materials.

Assessments
Types: classroom,
rubrics, common grade
level, formative,
subjective, evidence
used to measure
performance & skills

Week 11-12

B2.3A: Describe how cells
function in a narrow range
of physical conditions, such
as temperature and pH
(acidity) to perform life
functions.

B2.3B: Describe how the
maintenance of a relatively
stable internal environment
is required for the
continuation of life.

B2.3C: Explain how stability
is challenged by changing
physical, chemical, and
environmental conditions as
well as the presence of
disease agents.

B2.3e: Describe how human
body systems maintain
relatively constant internal
conditions (temperature,
acidity, and blood sugar).

B2.6a: Explain that the
regulatory and behavioral
responses of an organism to
external stimuli occur in order
to maintain both short- and
long-term equilibrium.

Students will describe how cells
function in a narrow range of physical
conditions, such as temperature and
pH (acidity) to perform life functions.

Students will describe how the
maintenance of a relatively stable
internal environment is required for
the continuation of life.

Students will explain how stability is
challenged by changing physical,
chemical, and environmental
conditions as well as the presence of
disease agents.

Students will describe how human body
systems maintain relatively constant
internal conditions (temperature, acidity,
and blood sugar).

Students will explain that the regulatory
and behavioral responses of an organism to
external stimuli occur in order to maintain
both short- and long-term equilibrium.

behavioral response
disease agents
equilibrium
homeostasis

pH

physiological change
regulatory response

Create a lab determining
behavior to environmental
changes to ph and
temperature on gold fish or
small organisms.

Disease research on
effects of local species

Research presentations
Lab write up

Life cycle diagram-disease




