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Guiding Principles

Learning design, not instructional design
Creating rich learning experiences

Bring together tools and resources that
support this

Different roles for teachers; expanded roles for
other responsible adults

4x4x4 model of learning
Shared platform for learning
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"Translating Information into Action:

Information Transfer from DNA to Protein®

From the experiments of Griffith, Av
clear that DNA ‘was the biomolecule
work, scientists deduced that DNA cc
For many years prior to the determin;
that characteristics ran in families; th
and animals for desirable traits, such
production in cows. Exactly how this

When scientists began to examine spi
coat-on the surface of the virulent stre
unravel the mystery. They identified
were able to deduce its chemical strus
information encoded in the DNA, an¢
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Scientists felt that somehow the infor
DNA. However, how could a mere fc
Earth? In this learning experience, you will first examine the concept of a code, and
investigate the processes that translate the information encoded in DNA into protein:
ingredients of the cell. 7
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Figure 2.4: The central dogma: Information flows from DNA to RNA to protein. !

Investigate

CHALLENGE: How would you explain to Frederick Griffith how information stored in the genetic
material (DNA) results in the trait of a polysaccharide coat on bacteria?+
f
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Review "

« -+ All the information required by organisms to maintain life is-encodec
nucleotides in their DNA. 7

« -+ Information ded in DNA is lated into p
carrying out essential life processes of an organism.

« -+ The information in DNA is carried in a triplet codon sequence. Speci
the information for specific amino acids. ~

« -+ Different nucleic acids (DNA, mRNA, tRNA) perform different func
information from DNA to protein.

« -+ The process of transcription transfers the information encoded in DN

« -+ Translation is the mechanism by which the information carried by m]
proteins. In this process, amino acids are linked together to form poly

« -+ A single change in the DNA sequence can alter the function of a prot

symptoms of disease. 7

These protei

s—the actio After Watson and Crick created their model of the structure of DNA, their next big question was
how did these four bases encode all the information needed by every organism on Earth? In
addition to recognizing that the base-paired model provides a mechanism for DNA to produce an
exact copy of itself, Crick also saw the possibility of a code: T
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Assessment”

Base your answers to questions 1 through 3-on the diagram below and on your knowledge of
protein synth T

biology. The diagram involved i

1.~In plant cells, molecule 1 is found in the 7
A.~centriole
B.~nucleus ¥
C.ocell wall
D.~lysosome 7

2.-+The building blocks of molecule 3 are known as 7
A.~amino acids 7
B.~DNA molecules ©
C.~fatty acids 7
D.“RNA molecules ¥
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mRNA Processing

ndsuvirtualcell 18 videos
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NDSU Virtual Cell

‘MRNAF

ACTIVITY: Passing the Message, Interpreting the Code 7
T

Part A: Sending the Message ™

Once a secret message is encoded, there needs to be a way to send it to the recipient. Shortly
after discovering the structure of DNA and proposing the idea of a genetic code, Crick also
realized that there needed to be some kind of intermediate molecule of information that carried
the information from DNA to the site of protein synthesis. This would be something akin to the
letter that Bancroft proposed to send with his DNA message dot.- 7

T

Crick’s rationale for proposing an intermediate was the recognition that cukaryotic cells are
compartmentalized. The DNA is stored in the nucleus, but the machinery for making proteins,
the rib on the endoplasmic reticulum, is found in the cytoplasm. (You may want to
review your understanding of cell structure). 7

Think About It Using a pencil and a full page of your notebook, draw a picture of the cell
indicating the nucleus, the DNA, the cytoplasm, the endoplasmic reticulum, -and the
ribosomes. Be neat-and clear, and leave space for other cellular components. You will be

adding to this drawing during the next two activities. 7

T

In 1960, Crick’s prediction was realized with the discovery of ribonucleic acid or RNA.
Messenger RNA, called mRNA, has a structure similar to DNA ‘with three notable exceptions: T
« -+ mRNA is-almost-always a single strand rather than the double-stranded DNA. %

« + The RNA backbone, like DNA, is a sugar-phosphate structure, but the sugar in RNA isa
ribose rather than the deoxyribose of DNA. A ribose contains one extra oxygen, as shown in
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Home
Workshop Agenda

Model 1-1 Science Lesson
~~Group 1
~~Group 2
~~Group 3
~~Group 4
~~Group 5
~~Group 6
~~Group 7
~~Group 8

Collaborative Lab Report
Writing

~~Group 1CLR

~~Group 2CLR

~~Group 3CLR

~~Group 4CLR

~~Group 5CLR

~~Group 6CLR
~~Group 7CLR
~~Group 8CLR

Back

discussion | history | notity me

Collaborative Lab Report Writting

-Team Members:
Nancy, Patty, Dorathy, Brandi

Pre Lab Questions

1. What scientific concept(s) is this lab about?

2. What are the objectives for this lab?

3. Whats the overall purpose of the lab?

4. Whats your hypothesis for the lab experiment?

5. What reasoning did you use to arrive at your hypothesis?

-Materials:

-Methods:

=ls| elals|o

-Hypotheses:

Individual
Stude
Infor
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Materials:
Methods:

-Hypotheses:

-Quantitative Data:

-Qualitative Data:

-Research (Citations Also, MLA):
=(Optional) Graph of Objects:

-Images:

Data:




Teacher
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Math Practice Software for Standardized Tests

Wayang Outpost is an intelligent electronic tutoring system that uses multimedia and animated
P ——— adventures to help prepare middle and high-school students for standardized math tests, such as the
forvasiog SAT, MCAS and CA-Star. Funded by several research programs at the National Science Foundation,
S ete and the U.S. Department of Education, Wayang Outpost is state-of-the-art technology designed to
: :‘:::l ~ ::‘:‘: increase standardized test scores and help teachers in their assessment of students' strengths.
Wayang Outpost s designed to leam along with the student. As the student progresses through the
math problem presented, Wayang Outpost adjusts instruction, using individualized strategies that are
effective for each student. It is available free to teachers, schools, after-school programs, and for use
from home. If you would like an account for your child, please email us.

If you want to use Wayang Outpost, you'll need a computer (either Macintosh or PC) with a broadband
connection to the Intenet, a web browser that is Java-enabled, and Flash Player 8 or better. Most
computers come with Flash Player already installed. If you need to upgrade, you can download the
latest version (free) from Adobe.

Animated Study Partners:

Intelligent
Tutor

Other
Students

.fi.ncsu.edu/feature/ad
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Why are the tempaeratures of the cup and
table changing?

Look at the atomic-scale model and try to
figure out what is happening 10 the atoms that
make up the cup as it gets “colder™ and the
atoms that make up the tabie as it gets
warmaer,
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3.025-6.409
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1.667 3.230-6.914
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Business Day

Personal Tech

Ehe New ork Times
Tuesday, September 21, 2010

WORLD US. NJY./REGION BUSINESS TECHNOLOGY SCIENCE HEALTH SPORTS OPIN
Search Technology Personal Tech »
Go| Camcorders = Cellphones = Digital Cameras = Portable Comp

Gadgetwise

Getting Smart About Personal Technology
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Casio Adds GPS to New Compact Zoomer

By RIK FAIRLIE

er 21, 2010, 12:49 PM

1523steps

The Eiffel Tower

Hybrid GPS technology allows users to geo-tag images, even in places where the camera's GPS
can't get a signal

http://www.vernier.com/labquest/

LetsGoMon




Summary

* Deeply Digital moves in the next few years will
hinge as much on pedagogical as technological
strides forward (TPACK)

* Moving traditional print to DD -> doable now
but expensive

 Some of the most exciting near-term
possibilities are in data mining -> as much
policy as technology driven
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