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AdvancED STEM Indicator

6.6: Students use technology resources
to conduct research, demonstrate
creative and critical thinking, and

communicate and work collaboratively.






6.6: Students use technology resources
to conduct research, demonstrate
creative and critical thinking, and
communicate and work
collaboratively.

e ACCELERATE Curriculum Overview

e lesson plans demonstrating use of virtual environments
for labs and game-based learning in biology.

e Student work samples from virtual lab in Biology I.

e Edmodo Screenshots demonstrating student use of
technology resources to submit and converse
electronically
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ACCELERATE

South Carolina’s Engineering LaunchPad

Taught by qualified GSSM or university faculty:
Honors Courses (blue)
Dual Enrollment Courses (green)
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Consult your Guidance Counselor for all other graduation requirements.

Completion of Algebra |l is a prerequisite for enrollment

in Accelerate.

Priot to the beginning of 11th grade, students

should complete:

Biniony

recommended.
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Standard High School

Graduation Requirements
Standard Credit Units (1 year = 1 credit)

Math

Science (incl biology)

Computer Science

English/Language Arts

Foreign Language

US History

Government/Economics

Other Social Studies

Phys Ed/ROTC

Electives
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Learning Experiences (Use content instructional
frameworks)

How will students be engaged in the topic?
Differentiation?

MONDAY

e Students and
teacher will
discuss
catalyst.

e  Students will
take benchmark
on DNA and
meiosis.
(USATestPrep)

e  Students not
taking the
benchmark will
complete guided
reading of major
concepts and
vocabulary of
genetics, so that
when reviewed
the following
day, students
will be familiar
with the many
terms
introduced at
once.

e  Students will
switch from
computers to
guided reading.

TUESDAY

e Studenfs and
teacher will
discuss
catalyst.

e Mendel's
Peas- case
study for
selective
breeding
http:/fevo-
ed.com/Page
s/Peasfindex
html
Students will
examine the
round vs.
wrinkled trait
of Mendel's
pea plants
{(what causes
the wrinkling-
review of
biochemistry
and osmosis;
teacher will
introduce
Punnett
squares
through this
case study.

e The
Selective
Farmer:
Students will
apply
Mendel’s
laws of

WEDNESDAY

e Students and
teacher will

discuss catalyst.

o  Students will
take quiz on
monohybrid
crosses and
genetics
terminology.

e [fnecessary,
students will
complete
Selective
Farmer
activity.

e  Students will
continue to
explore
Mendel's peas
in terms of
looking at two
traits at once.

e Teacher will
demonstrate
dihybrid
Crosses as
evidence of
the Law of
Independent
Assortment

e Students will

THURSDAY

e Students and teacher
will discuss catalyst

e Students will take quiz
on dihybrid crosses.

e Virtual lab: Snurfle
Genetics 2:
Diversity- students
will explore the
association between
linked genes and
exceptions to
Mendelian genetics.

e Students will
complete “Dragon
Genetics” activity at
desk to also grasp
the idea of linked
genes on the same
chromosome as an
exception to
Mendelian genetics.

FRIDAY

e  (Sub plans-
some students
and teacher to
USC science
center for
Human Genetic
Variation lab)

¢ Students will
practice
monohybrid
and dihybrid
crosses to
make sure they
understand the
principles of
Mendelian
genetics.
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>

Closure Review EQ/Ticket out the door/EOC like questions/Chart/Concept map/Class Discussions, Quiz

Lesson Reflection(s) Answers to catalyst, EQ, Answers to catalyst, EQ, | Answers to Answers to Student results

What will I use to reflect on this lesson? and engagement in lesson. | and engagement in catalyst, EQ, catalyst, EQ, compared to others
lesson. and and in PLT

engagement in | engagement in
lesson. lesson.
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Learning Experiences (Use content instructional
frameworks)

How will students be engaged in the fopic?
Differentiation?

MONDAY

Students and
teacher will
discuss
catalyst
{Reading
Hawaiian
finches story).
As students
complete their
reading, they
will work in
groups of four
to learn about
natural
selection
through
inquiry.
Students will
count how
many beans
fall through the
holes and
develop
graphs to
represent the
various birth
and death
rates of the
“species” of
beans.
Students will
complete
graphs and
conclusionsfor
homework.

TUESDAY

Students and
teacher will
discuss
catalyst
(relating to
yesterday's
lab).
Teacher will
walk students
through the
four
principles of
natural
selection,
drawing on
the lab from
the day
before.
Students will
create Frayer
models of
each of the
four
principles
within their
groups,
drawing on
their lab
experiences.
Peppered
moth
activity:
Students will
simulate
robins eating
peppered

WEDNESDAY

Students and
teacher will
discuss catalyst.
“Alike and Not
the Same’-
students will
take an
inventory of
human traits
and examine
the diversity,
both genetic
and otherwise,
found in the
class
population and
beyond.
Students will
collect data
and draw
conclusions
about genetic
variation, and
its importance
in the survival
of a species.
Teacher will
facilitate
whole-class
discussion.

THURSDAY

Students and teacher
will discuss catalyst
Students and teacher
will look at genetic
processes over time,
and the advantages
and disadvantages
of sexual and
asexual reproduction
in terms of survival.
Literacy connection:
Students will read and
evaluate pre-AP
reading on sexual
reproduction,
determining exactly
when the
recombination of
alleles is an
advantage.

FRIDAY

(Sub plans-
teacher to
PLTW ongoing
training)
Students will
complete
guided reading
of various
evolution
principles for
reinforcement.
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The Selective Farmer:lclaim, Evidence, and Reasoning Using Mendel's peas Om‘ ?P’Dj "( i
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REVIEW: ins!er the !o |ow'|ng guestions based on your prior knowledge: B '

1. What are the two pea shapes that Mendel studied?

VDA O TSLTAS S

2. What are the possible genotypes for each of the phenotypes listed above?

Y { B

= | g ! i | i
3. Explain how differences in the genotype result in different phenotypes- think back to protein synthesis...
_._A L l‘. w-', £ \. % s N L - ~ LT P " . ) \ . oq
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" In this sim ulation, you are going to be a pea farmer in three different situations:

Planting round peas only.
Planting both round and wrinkled peas.
Planting wrinkled peas only.

Farmers-use something called selective breeding (artificial selection): they only replant the phenotype that they
want to have.

PROBLEM: Assuming you were a farmer and could weed out wrinkled peas or round peas, would it be easier to create a
permanent monoculture of round peas or a permanent monoculture of wrinkled peas?

CLAIM: Write a hypothesis in which you predict which type of peas you will be able to select for the fastest, Make sure
you include a justification with your hypothesis why you selected the phenotype that you dld

becogise v ot b B2 o OeeYic paeketiun fv v+

A i o & AL & e ¢ £
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EVIDENCE: | -~ ,rr,‘ ¢ /;»,,rf{, Gt .oul .
1. Inorder to collect data as evidence to support or refute your hypothesis, go to ttp://evo-

ed.com/Pages/Peas/Farming/Farming.htm| (The Selective Farmer website under class Resources)
Read the background information and click on “Select for Round”

There are 48 pea plants as part of your first planting- click on “Show peas” to see their genatypes and phenotypes.
Record the correct numbers of genotypes and phenotypes in the table on the other side.

Select “Harvest” then replant, recording the numbers of each genotype and phenotype.

Continue harvesting and recording until all of your peas are the same phenotype.

Record the nhumber of generations it took to create a monoculture (all phenotypes the same).

Go back to the start of the simulation and repeat steps #2-7, first for “Select for Wrinkled,” then “No Selection”

!
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EVIDENCE continued:

Experiment 1: Select for Round Data:

Kamfeh

L-3
oR7234 3]

s

Generation | RR present | Rr (or rR) present | rr present | # of round present # of wrinkled présént
F1 2 7 I 34 [
F2 Pt 20 & L) =2
\ F3 20 | (7 2, L (o Q
| EF4 I % .'f“,. if'—/{ 2
F5
F6
# of generations until monoculture established: (-
Experiment 2: Select for Wrinkled Data: '
Generation | RR present | Rr(or rR) present | rr present | # of round present # of wrinkled present
F1 \5 20 12 26 F =
= G O & O 4
F3
F4
F5
F6

# of generations until monoculture established:

Experiment 3: No selection:

Generation | RR present | Rr (or rR) present | rrpresent | # of round present # of wrinkled present
F1 4 2.4 1.5 s
P2 17 1 7] TL]
F3 1D g9z q 29 q’
F4 [ 21 2z Bl 12
F5 1% <4 2 24 14

REASONING: Answer the following questions in complete sentences. You may use a separate piece of paper if

necessary.

1. Why aren’t you asked how many generations it takes to establish a monoculture in the third experiment {no
Y y

selection)? -T\j St

1 En

r,:-"\a\l l\ﬁ !

)
v

Pl Aele er
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2. Take a closer look at the line graphs generated to the right of your pea fields- if you click on each data point, v‘ou i
will see the percentage of the phenotype, genotype, and allele frequencies for each generation. Why are the
percentages different for the same generation (think about the differences between allele, genotype, and
phenotype)? 0 otie je 0o s S6y AABY Aoa s .
£ 2 ¥ - l‘,. s 7,‘ |7 ,Jr’[v | L “[‘ {/}Lﬂ/ 51- / 1, ,I‘, 4 |‘I-
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3. Ifthe only goal is to establish a monoculture of peas, what i§ the fastest method of doing so? Explam in tefms of
Mendel’s principle of dominance (Use Punnett squares to help illustrate your written explanation).

B s W /r, >‘,| vo . “ .| | ' b :' ‘l; .
A
( 1
e T ) i.\if— 4 ‘j i :
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i b3 4 ‘:..’_r ) e
f I D “/Ir“". _Ij {‘j "- L
= | - ] / i
o “’; ) e J )
4. When might a farmer choose a slower method of establishing a monoculture? In other ‘Wwords, what other
factors m|ght he or she need to consider?
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5. The advantage of this simulation is that you didn’t have to wait weeks in between generations of pea plants to
determine the phenotype of each pea plant. Think about what you know about the relationship between genes,
proteins, and traits- how could a modern farmer predict the phenotype of peas before the peas appear?
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The Selective Farmer: Clalm Evidence, and Reasoning Using Mendel's peas

3 |
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REVIEW: Answer the following questions based on your prior knowledge: ‘ X ' ot T Sl

L T
Name JOin O

i)

1. What are the two pea shapes that Mendel studied? [
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2. What are the possible genotme s for each ofthe phenotypes Ilsted above?
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3. Explain how differences in the genotype result in different_piagn_qtyges--tbln!g back to protein synthesis...

. B e e !

In this simulation, you are going to be a pea farmer in three different situations: !

1. Planting round peas only. ‘
Planting both round and wrinkled peas. ‘ i
Planting wrinkled peas only.

Farmers use something called selective breeding (artificial selection): they only replant the phenotype that they
want to have.

PROBLEM: Assuming you were a farmer and could weed out wrinkled peas or round peas, would it be easier to create a
permanent monoculture of round peas or a permanent monoculture of wrinkled peas? ,

CLAIM: Write a hypothesis in which you predict which type of peas you will be able to select for the fastest. Make sure
you include a justification with your hypothesis why you selected the phenotype that you did:
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EVIDENCE: 1) j

1. In order to collect data as evidence to support or refute your hypothesis, go to http://evo-
ed.com/Pages/Peas/Farming/Farming.htm| (The Selective Farmer website under class Resources)

Read the background information and click on “Select for Round”

There are 48 pea plants as part of your first planting- click on “Show peas” to see their genotypes and phenotypes.
Record the correct numbers of genotypes and phenotypes in the table on the other side.

Select “Harvest” then replant, recording the numbers of each genotype and phenotype.

Continue harvesting and recording until all of your peas are the same phenotype.

Record the number of generations it took to create a monoculture (all phenotypes the same).

Go back to the start of the simulation and repeat steps #2-7, first for “Select for Wrinkled,” then “No Selection”
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EVIDENCE continued:

Experiment 1: Select for Round Data:

# of wrinkled present

Generation | RR present | Rr (or rR) present | rr present | # of round present
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# of generations until monoculture established:

Experiment 2: Select for Wrinkled Data:

!
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Generation

RR present

Rr {or IR) present

rr present

# of round present

# of wrinkled present |
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i of generations until monoculture established:

Experiment 3: No selection:

Generation | RR present | Rr (or rR) present | rr present | # of round present # of wrinkled present
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REASONING: Answer the fnllbv)\ving guestions in complete sentences. You may use a separate piece of paper if
necessary.
1. Why aren’t you asked how many generations it takes to establish a monoculture in the third experiment (no
selection)? . o o s sl A B
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2. Take a closer look at the Hne graphs generated to the right of your pea-fields- if you click on each data point, you
will see the percentage of the phenotype, genotype and allele frequencies for each generation. Why are the
percentages different for the same generation (think about the differences between allele, genotype, and
phenotype)?
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3. Ifthe only goal is to establish a monoculture of peas, what is the fastest method of doing so? Explain in terms of
Mendel's prmcmle of dominance (Use Punnett'squares to'help illustrate y your written explanation),
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4, When might a farmer choose a slower method of establishing a monoculture? In other words, what other ="
factgrs mlght he or she need to consider? (i ) ;¢
&‘ VA Ci Ve ‘lrx,r Gy Vo ge e, L2 T
o B ¢ E.'|‘ ( Li:‘: ar 1 {
L L conmsiche, o g
= Lope Coutl N |
i % - 4oy ‘|
- \ f SRR E 3
e e 5 ) i i, v
i P e e o vy - AW E ¥V IE & o
\;\ ! ¥ Frie Y . L i |V ¢ g0

5. The advantage of this simulation is that you didn’t have to wait weeks in between generations of pea plants to
determine the phenotype of each pea plant Think about what you know about the relationship between genes,
proteins, and traits- how could a modern farmer pred ict the phenotype of peas before the peas appear?
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