Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

EC1Ab

Standard

Explain how cooperative (e.g., symbiotic) and competitive (e.g., predator/prey relationships
help maintain balance within an ecosystem.

Cooperative and

The What

competitive relationships

The How (DOK)

Cooperative
Predator

Academic Vocabulary
Competitive
Symbiotic

Prey
Ecosystem

Kid Friendly Objective
I will explain how cooperative and competitive relationships help maintain balance
within an ecosystem.

Assessment of Kid Friendly Objectives
Students will explain how cooperative and competitive relationships maintain balance on a
constructed response question on a common exam.

Activity
On-line simulation of
predator/prey interactions

Activity
Natural selection of dots
within different habitats

Activity
Powerpoint presentation
of symbiotic relationships




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO3Ba

Describe the chemical and structural properties of DNA (e.g., DNA is a large polymer
formed from linked subunits of four kinds of nitrogen bases; genetic information is encoded
in genes based on the sequence of subunits; each DNA molecule in a cell forms a single

Standard

chromosome).
The What The How (DOK)
Chemical and structural Describe
properties of DNA
Academic Vocabulary
Chemical Structural Properties
DNA Describe

Kid Friendly Objective

e [ will describe the chemical and structural properties of DNA.
e [ will describe, with the use of a non-linguistic representation the chemical and
structural properties of DNA.

Assessment of Kid Friendly Objectives

Building a DNA model

Activity

Activity
Design non-linguistic notes
for DNA

Activity
Venn diagram of

DNA, RNA

similarities/differences of




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

EC1Ba

Standard
Identify and explain the limiting factors (biotic and abiotic) that may affect the carrying
capacity of a population within an ecosystem.

The What

Carrying capacity of a
population

The How (DOK)
Explain

Identify

Academic Vocabulary
I will identify and explain the limiting factors of a population.

Kid Friendly Objective

Assessment of Kid Friendly Objectives

Activity

Activity

Activity




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

SI1Be

Standard

Calculate the range, average/mean, percent, and ratios for sets of data.

The What The How (DOK)
Range Calculate
Mean
Ratios
Percent
Academic Vocabulary
Range Average Mean
Percent Ratios Data

Kid Friendly Objective
I will calculate the range, mean, percent and ratios for sets of data.

Assessment of Kid Friendly Objectives
Students generate data based on results of an inquiry based experiment.

Activity
Design inquiry based
experiment

Activity
Worksheet on calculating
range, mean, percent

data.

Activity

Classroom activity on
making inferences from




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO3Ba

Standard

Describe the structure of cell parts (e.g., cell wall, cell membrane, cytoplasm, nucleus,
chloroplast, mitochondrion, ribosome, vacuole) found in different types of cells (e.g.,

bacterial, plant, skin, nerve, blood, muscle) and the functions they perform (e.g., structural
support, transport of materials, storage of genetic information, photosynthesis and
respiration, synthesis of new molecules, waste disposal) that are necessary to the survival of
the cell and organism.

The What The How (DOK)
Cell structure Describe
Academic Vocabulary
Cell wall Cytoplasm Nucleus
Photosynthesis Organism Structure
Function

Kid Friendly Objective
I will describe the structure of cell parts and the functions they perform that are
necessary for cell and organism survival.

Assessment of Kid Friendly Objectives

Activity

Activity

Activity




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

EC2Ac

Standard

Predict how the use and flow of energy will be altered due to changes in a food web.

The What

Energy
Food web

The How (DOK)
Predict

Academic Vocabulary

Flow of energy Altered
Food web Predict
Kid Friendly Objective
I will predict how the use and flow of energy will be altered due to changes in a food
web.
Assessment of Kid Friendly Objectives
Activity Activity Activity




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO3Cc

Standard
Explain how fertilization restores the diploid number of chromosomes.

The What The How (DOK)
Fertilization Explain
Academic Vocabulary
Diploid Haploid
Fertilization Chromosomes

Kid Friendly Objective
I will explain how fertilization affects chromosome numbers.

Assessment of Kid Friendly Objectives

Activity

Activity

Activity




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO3Ca

Standard
Recognize the chromosomes of daughter cells, formed through the processes of asexual

reproduction and mitosis, the formation of somatic (body) cells in multicellular organisms,
are identical to the chromosomes of the parent cell.

mitosis

of parent cell

The What

¢ Chromosomes of daughter
cells formed through
asexual reproduction and

e Identical to chromosomes

The How (DOK)

Recognize

Chromosomes

Asexual reproduction

Academic Vocabulary
Daughter cells
Parent cell

Mitosis

Kid Friendly Objective
I will recognize the chromosomes of daughter cells formed through asexual
reproduction and mitosis are identical to the chromosomes of the parent cell.

Assessment of Kid Friendly Objectives

e (Create a flipbook of the phases of mitosis.
e Make a flowchart through the process and phases of mitosis.
¢ Identify phases of mitosis of onion root tip cells.

Activity
Mitosis flipbooks

Activity
Mitosis flowchart

Activity
Onion root tip cells




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO3Bb

Standard

Recognize that DNA codes for proteins, which are expressed as the heritable characteristics
of an organism.

The What The How (DOK)
DNA Recognize
Academic Vocabulary
DNA RNA Protein
Amino acid Heritable

Kid Friendly Objective

I will recognize that DNA codes for proteins, which express the characteristics that are
inherited in an organism.

Assessment of Kid Friendly Objectives

Activity

Activity

Activity




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO3Be

Standard

Identify possible external causes (e.g., heat, radiation, certain chemical) and effects of DNA

mutations (e.g., altered proteins which may affect chemical reactions and structural
development).
The What The How (DOK)
External causes and Identify
effects of DNA mutations
Academic Vocabulary
Identify External Causes
Effects DNA Mutations

Kid Friendly Objective
I will identify what will cause DNA to mutate.

molecule.

Assessment of Kid Friendly Objectives
By means of Internet research, students will identify and explain how radiation, certain viruses, high
temperatures, certain chemicals and environmental pollutants can lead to mutations in the DNA

Activity
Write a summary
identifying and explaining
external causes of DNA
mutations.

Activity
Present oral reports to
explain the external causes
of DNA mutations.

-10 -

Activity
Form collaboration
groups to identify and
explain the external
causes of DNA mutations.




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO1Ba

Standard

Recognize cells both increase in number and differentiate, becoming specialized in structure
and function, during and after embryonic development.

The What The How (DOK)
Embryonic development Recognize
Academic Vocabulary
Mitosis Meiosis DNA
RNA Differentiate Embryonic
Specialized

development.

Kid Friendly Objective

I will recognize cells both increase and differentiate during and after embryonic

development.

Assessment of Kid Friendly Objectives
After the use of visual illustrations, students will recognize that the cell increases and
differentiations as well as specializes in structure and functions during and after embryonic

Activity
Construct clay models of
the stages of embryonic
development

Activity
Crease posters with
nonlinguistic representation
of embryonic stages

-11 -

Activity
Draw a flow chart with
stages of embryonic
development.




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

EC3Cc

Standard

Explain how environmental factors (e.g., habitat loss, climate change, pollution,
introduction of non-native species) can be agents of natural selection.

The What

Environmental factors

The How (DOK)
Explain

Habitat loss
Pollution

Academic Vocabulary
Climate change
Natural selection

Kid Friendly Objective
I will explain how environmental factors affect natural selection.

Assessment of Kid Friendly Objectives
Students will participate in a lab activity which models various factors on predator and prey
interactions.
Activity Activity Activity
Natural selection of forks, Great Bearded Lizard Graphing exercise with

knives, and spoons

activity

data generated by related
activity.

-12 -




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO2Fb

Standard

Predict the movement of molecules across a selectively permeable membrane (i.e.,
diffusion, osmosis, active transport) needed for a cell to maintain homeostasis given
concentration gradients and different sizes of molecules.

Concentration gradients

The What The How (DOK)
Movement of molecules Predict
Academic Vocabulary
Selectively permeable Diffusion Osmosis
Active and passive transport ~ Homeostasis Molecule size

permeable membrane

Kid Friendly Objective

¢ [ will be able to predict the movement of molecules across a selectively semi-

e [ will predict what will happen when I put an egg in “D” water.

Assessment of Kid Friendly Objectives

Activity
Cialysis Tube
Sandwich Bag
Idonrue Model

Activity
Design their own U-Tub
experiment

-13 -

Activity
Use non-linguistic notes
to show the differences
between diffusion and
0SMosis




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO3Ea

Explain how genotypes (heterozygous and homozygous) contribute to phenotypic variation

within a species.

Standard

The What The How (DOK)
Phenotypic variation in Explain
species
Academic Vocabulary
Genotypes Phenotypes Homozygous
Heterozygous Variation

Kid Friendly Objective
I will explain the difference between genotype and phenotype.

Assessment of Kid Friendly Objectives
Given dominate and recessive traits, students will determine the genotype of their “baby” and
then draw a picture of what their “baby” looks like.

Given a phenotype, students can determine their genotype.

“Make a Baby” activity

Activity

Activity
“What are Your Inherited
Traits” activity

-14 -

Activity
Graphing trait trends




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK
LO2Fc

Standard
Explain how water is important to cells (e.g., is a buffer for body temperature, provides
soluble environment for chemical reactions, serves as a reactant in chemical reactions,
provides hydration that maintains cell turgidity, maintains protein shape).

The What The How (DOK)
Importance of water in Explain
cells Demostrate
Academic Vocabulary
Buffers Chemical reactions Solutes
Reactant Hydration Turgidity
Protein shape

Kid Friendly Objective
I will explain the importance of water to cells.

Assessment of Kid Friendly Objectives
Students will explain the importance of water to living organisms by responding to a constructed
response item on a common exam.

Activity Activity Activity
Hydrolysis of Turgor pressure Heat capacity of water lab
carbohydrates lab exercise demonstration exercise

-15 -




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK
ECl1Aa

Standard

Explain the nature of interactions between organisms in predator/prey relationships and

different symbiotic relationships (i.e., mutualism, commensalism, parasitism).

The What The How (DOK)
Predator/prey Prey
relationships

Academic Vocabulary
Mutualism Commensalism Parasitism

Kid Friendly Objective
I will explain the interactions between organisms in predator/pre relationships and in
different symbiotic relationships.

Assessment of Kid Friendly Objectives
Students will identify and describe the various interactions between different species by developing
a presentation with examples of each.

Activity Activity Activity
Create Powerpoint Quiz Bowl activity.
presentation

-16 -



Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK
EC3Ca

Standard
Identify examples of adaptations that may have resulted from variations favored by natural

selection (e.g., long-necked giraffes, long-eared jack rabbits) and describe how that
variation may have provided populations advantage for survival.

The What The How (DOK)

Natural selection Identify

Academic Vocabulary
Natural selection Food web
DNA Species

Kid Friendly Objective
I will identify examples of natural selection.

Assessment of Kid Friendly Objectives
Students will be able to identify adaptations from pictures of organisms presented either on the
smartboard or on a worksheet.

Activity Activity Activity
Powerpoint presentation Natural selection of clots Field trip to outdoor
of adaptations within different habitats. classroom

-17 -



Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK
FM2Bb

Standard
Determine what factors affect the processes of photosynthesis and cellular respiration (i.e.,

light intensity, availability of reactants, temperature).

The What The How (DOK)

Photosynthesis Determine
Cell respiration

Academic Vocabulary
Rate Light intensity Availability
Reactants Temperature Products

Kid Friendly Objective
I will determine the factors that affect photosynthesis and cellular respiration.

Assessment of Kid Friendly Objectives
Students will utilize an inquiry lab to demonstrate their understanding of the relationship between
photosynthesis and respiration.

Activity Activity Activity
Inquiry lab for effects of Inquiry lab for effects of On-line animation
light intensity on temperature respiration rate
photosynthesis

-18 -



Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO3Eb

Standard

Predict the probability of the occurrence of specific traits, including sex-linked traits, in an
offspring by using a monohybrid cross.

The What The How (DOK)
Probability of specific Predict
traits in offspring
Academic Vocabulary
Probability Monohybrid Traits
Sex-linked Offspring

Kid Friendly Objective

I will predict the probability of occurrence of specific traits in offspring using a
monohybrid cross.

Assessment of Kid Friendly Objectives

e (Calculate probability and make prediction through coin-tossing.
¢ C(Create Punnett Squares and relate genotype/phenotype ratio to probability.

Activity

Probability class activity

Activity
Punnett Square class
activity

Activity

-19-




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

FM2Ba

Standard

Explain the interrelationship between the processes of photosynthesis and cellular
respiration (e.g., recycling of oxygen and carbon dioxide), comparing and contrasting
photosynthesis and cellular respiration reactions.

The What The How (DOK)
Photosynthesis Explain
Cellular respiration
Academic Vocabulary
Oxygen Carbon dioxide Respiration
Chlorophyll Plant tissue Xylem
Phloem

Kid Friendly Objective
I will explain the similarities and differences between photosynthesis and cellular
respiration.

Assessment of Kid Friendly Objectives

Students know the difference between photosynthesis and cellular respiration.

Activity
Venn diagram

Activity
Photosynthesis Inquiry Lab

-20 -

Activity

Respiration Lab




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO3Da

to variation within a population.

Standard

Describe the advantages and disadvantages of asexual and sexual reproduction with regard

The What The How (DOK)
Advantages and Describe
disadvantages of asexual
and sexual reproduction

Academic Vocabulary
Describe Disadvantage Advantage
Asexual Reproduction Sexual

Kid Friendly Objective

I will describe the advantages and disadvantages of asexual and sexual reproduction.

Assessment of Kid Friendly Objectives
After being presented with examples of various species and their method of reproduction, the
student will be able to recognize advantages and disadvantages of sexual and asexual reproduction.

Activity
Construct a graphic
organizer

Activity
Poster construction

-21 -

Activity

Accurately complete
constructed response
questions.




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO3Cb

Standard

Recognize that during meiosis, the formation of sex cells, chromosomes are reduced to half
the number present in the parent cell.

The What
e Formation of sex cells

e Meiosis
e Reduction of number of
chromosomes from

The How (DOK)

Recognize

parent cell

Meiosis
Chromosome

Academic Vocabulary
Sex cell
Parent cell

Kid Friendly Objective

I will recognize the steps of meiosis.

Assessment of Kid Friendly Objectives
Students will know the basic steps of meiosis.

Activity
Student created flow chart
of meiosis steps.

Activity
Non-liguistic notes over
Meiosis

Activity
Drawing of the steps of
Meiosis.
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Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

EC3Bb

species to reproduce will

Standard

Explain the importance of reproduction to the survival of a species (i.e., the failure of a

lead to extinction of that species).

The What The How (DOK)
Reproduction Explain
Academic Vocabulary
Reproduction Species Extinction

Kid Friendly Objective
I will explain that if organisms don’t reproduce, then the species will become extinct.

ones will mate.

Assessment of Kid Friendly Objectives
Using several pictures of animals of different and similar species, have the students match which

Activity
Model this behavior by
having two students match
baby with parents.

Activity
Graph data that shows what
happens when animals die
faster than they reproduce.

-23 -

Activity
Lab: Why can’t different
species reproduce?




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO3Bb

of an organism.

Standard

Recognize that DNA codes for proteins, which are expressed as the heritable characteristics

The What The How (DOK)
DNA Recognize
Academic Vocabulary
DNA RNA Protein
Amino acid Heritable

Kid Friendly Objective

I will recognize that DNA codes for proteins, which express the characteristics that are
inherited in an organism.

Assessment of Kid Friendly Objectives

Write a message using symbols as a genetic code.

Activity
Make a DNA kit using
plastic beads.

Activity
Using the DNA kit, make a
protein

-4 -

Activity
Match the DNA bases
together




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK
LO3Ca

Standard
Recognize the chromosomes of daughter cells, formed through the processes of asexual
reproduction and mitosis, the formation of somatic body) cells in multi-cellular organisms,
are identical to the chromosomes of the parent cell.

The What
¢ Chromosomes of daughter The How (DOK)
e cells formed through asexual Recognize

reproduction and mitosis
e Identical to chromosomes of
parent cell

Academic Vocabulary
Chromosomes Daughter cells Mitosis
Asexual reproduction Parent cell

Kid Friendly Objective
I will recognize the chromosomes of daughter cells formed through asexual
reproduction and mitosis are identical to the chromosomes of the parent cell.

Assessment of Kid Friendly Objectives
Students will know the steps of mitosis.

Activity Activity Activity
Sketch pictures of mitosis Non-ligustic notes over Mitosis vs. meiosis Venn
phases off slides. mitosis diagram

_25.



Science Grade 9, 10, 11

FM2Fa

INSTRUCTIONAL DESIGN FRAMEWORK

molecules.

Standard

Explain the significance of the selectively permeable membrane to the transport of

The What The How (DOK)
Selectively permeable Explain significance
membrane

Academic Vocabulary
Transport Selectively permeable membrane

Kid Friendly Objective
I will explain how molecules can move across a selectively permeable membrane.

Assessment of Kid Friendly Objectives

e Students will participate in a common lab experiment demonstrating diffusion/osmosis.
e Students will generate EOC appropriate experimental design and data, including graphs.

Activity

Grape lab (dialysis tube)

Activity
Peer review of lab report

-26 -

Activity

Graphing excercise




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO3Bb

an organism.

Standard

Recognize that DNA codes for proteins, which are expressed as a heritable characteristics of

The What

The How (DOK)

Recognize

Academic Vocabulary

inherited in an organism.

Kid Friendly Objective

I will recognize that DNA codes for proteins, which express the characteristics that are

Assessment of Kid Friendly Objectives
Students will answer a constructed response question that describes how DNA codes for proteins.
They will then discuss how these proteins are synthesized and eventually expressed.

Activity
Use the PBS.org webquest
to explore DNA
replication and protein
synthesis
http//www.pbs.org/wgbh/a
so/tryit/dna/indext.html

Activity
DNA synthesis quick check
using analogies
http://www.indiana.edu/~e
nsiweb/connections/genetic
s/dna.chec.pdf

-27 -

Activity
DNA Alias-in this
activity they will use their
name to come up with a
DNA sequence
http://nature.ca/genome/
05/051/051/0511_m205_
e.cfm




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

LO3Cc

Standard

Explain how fertilization restores the diploid number of chromosomes.

The What

The How (DOK)

Academic Vocabulary

Kid Friendly Objective
I will explain how fertilization affects chromosome numbers.

Assessment of Kid Friendly Objectives
Students will be asked to identify the order and the steps in mitosis and meiosis using pictures.

Activity
Use graphic organizer for
comparing/contrasting
mitosis and meiosis

Activity
Sockosomes activity form
http://serendip.brynmawr.
du/sci_edu/waldron/pdf/
MitosisMeiosisProtocol.pdf

Activity
Chromosome webquest at
http://learn.genetics.utah.
edu/content/begin/traits

-28 -




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

EC2Ac

Standard

Predict how the use of flow of energy will be altered due to changes in a food web.

The What

The How (DOK)
Predict

Academic Vocabulary

web.

Kid Friendly Objective

I will predict how the use of flow of energy will be altered due to changes in a food

assess the finished product.

Assessment of Kid Friendly Objectives

Students will each complete a food web based on a given ecosystem/biome. A rubric will be used to

Activity
Students will be given a list
of species from a certain
ecosystem/biome and asked
to identify them as
producers, consumers
(primary, secondary,
tertiary) and decomposers.

Activity
Using the same list of
species students will be
asked to create a food web.

-29 -

Activity
From this food web students
will be asked to erase three
species (one from tropic
level) and discuss how this
could possibly impact the
ecosystem in each scenario.




Science Grade 9, 10, 11

INSTRUCTIONAL DESIGN FRAMEWORK

EC1Ba

Standard

Identify and explain the limiting factors (biotic and abiotic) that may affect the carrying
capacity of a population within an ecosystem.

The What

The How (DOK)
Identify
Explain

Academic Vocabulary

I will identify and explain limiting factors of a population.

Kid Friendly Objective

presentation.

Assessment of Kid Friendly Objectives

Each student will be responsible for identifying the biotic and abiotic factors that affect the carrying
capacity of species in their given biome/ecosystem. A rubric will be used to assess the final

Activity
Students will participate in
a field trip where they will
be asked to identify at
least twenty biotic and
abiotic factors in their
own environment.

Activity
Students will use Missouri
Conservationist “Deer
Game” to understand the

concept of carrying capacity.

-30 -

Activity
Each student will be given a
biome and be asked to
identify the limiting factors
found in their region.
Students will present their
research to the class.




Science Grade 9, 10, 11

LO1Cb

INSTRUCTIONAL DESIGN FRAMEWORK

Standard

Describe the structure of cell parts (e.g., cell wall, cell membrane, cytoplasm, nucleus,
chloroplast, mitochondrion, ribosome, vacuole) found in different types of cells (e.g.,
bacterial, plant, skin, nerve, blood, muscle) and the functions they perform (e.g., structural
support, transport of materials, storage of genetic information, photosynthesis and
respiration, synthesis of new molecules, waste disposal) that are necessary to the survival of
the cell and organism.

The What

The How (DOK)

Describe

Academic Vocabulary

Kid Friendly Objective

I will describe the structure of cell parts and the functions they perform that are
necessary for cell and organism survival.

Assessment of Kid Friendly Objectives

Students will all take a common cell part and functions exam to prepare for the EOC. Data will be
gathered and the necessity for reteaching is determined.

Activity
Cell analogies

Activity
Create a cell with gelatin
and candy

-31 -

Activity
Venn diagram comparing
plant/animal cells




