Work Sample & Commentary: DNA Models
High School Science

The task*!”

Student groups were asked to design and build models representing DNA molecules. The
models were to include details such as base pairs and nucleotide components, and to
illustrate the overall double-stranded and helical nature of DNA.

Circumstances of performance
This sample of student work was produced under the following conditions:

alone v in a group
in class as homework

\ with teacher feedback with peer feedback
timed \ opportunity for revision

This work sample illustrates a standard-setting performance for the following parts of the
standards: *'®

BBlb Life Sciences Concepts: Molecular basis of heredity.
B2 Scientific Connections and Applications: Big ideas and unifying concepts.

BBlc Scientific Investigation: Design.

What the work shows

BEb Life Sciences Concepts: The student produces evidence that demonstrates the molecular
basis of heredity, such as DNA....

(A) The students illustrate complementary base pairs; alternate sugar-phosphate side chains,
and appropriate placement of the nucleotide components. The model also shows the double
stranded and helical nature of DNA. It includes an illustrated key [not shown]. The students
attempted to illustrate the dynamic nature of the molecule with a crank handle that turns the
model that is not visible in the photo.

(B) The students had an opportunity to revise their initial submission (A). They more
accurately depict the sugars and they added the phosphates. An attempt was made to
illustrate more clearly the spatial relationship between these nucleotide components. In
further revising the model, the hydrogen bonds between the nucleotide base pairs could be
illustrated along with a more accurate depiction of accurate base pair size.

(C) The students illustrate complementary base pairs, hydrogen bonding, alternate sugar
phosphate side chains, and appropriate placement of the nucleotide components. The model
also shows the double stranded nature of DNA and the process of the unzipping and
formation of replicated strands. However, this model does not illustrate the helical nature of
DNA, an omission that should be corrected in a revision.

BBl Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of big ideas and unifying concepts, such as order and
organization....

(A) (B) (C) The students demonstrated in model form the organization of the DNA molecule.

*”Forrelated work on Reproduction, see “Butterflies”, page 89, and “It’s All inthe Genes”, page 249.
" The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 292-339.
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Work Sample & Commentary: DNA Models
High School Science

BBlc Scientific Investigation: The student demonstrates scientific competence by completing
[a] design.

(A) (B) (C) The students developed and executed designs that, while requiring revision, were
creative and largely accurate.
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Work Sample & Commentary: DNA Models
High School Science
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Work Sample & Commentary: DNA Models
High School Science
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Work Sample & Commentary: DNA Reflection
High School Science

The task

One component of the task entitled “The Double Helix, Let’s Unwind” was a bio-ethics
position paper which was supported by documentation from the internet and other sources.
This sample of student work was a piece of reflective writing excerpted from an internet
research paper. The excerpt discusses the students’ experience using the internet as a source
of information. The work was part of a multi-task project, which was done by a team of
students.

Circumstances of performance
This sample of student work was produced under the following conditions:

alone \ in a group
in class v as homework

V with teacher feedback V with peer feedback
timed V' opportunity for revision

This work sample illustrates a standard-setting performance for the following parts of the
standards: *"’

BEld Scientific Connections and Applications: Impact of technology.
B8- Scientific Tools and Technologies: Use technology and tools.

BEdc Scientific Communication: Critique published materials.

What the work shows

BBld Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of impact of technology, such as constraints and trade-offs...and
problems and benefits.

(A) The student clearly states expectations.
(B) (C) (D) (E) The student lists problems encountered, such as minimal information,

inoperative servers, the amount of time required to bring up information, and students’
limited access to technology.

B2 Scientific Tools and Technologies: The student uses technology and tools (such
as...computer aids) to observe and measure objects, organisms, and phenomena, directly,
indirectly, and remotely, with appropriate consideration of accuracy and precision.

(F) The entire work shows that students used computers and the internet to collect data.

BBl c Scientific Communication: The student critiques published materials, such as popular
magazines and academic journals.

(B) (C) The student noted both the minimal nature of the internet references and the lack of
accessibility.

* The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 292-339.
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Work Sample & Commentary: DNA Reflection
High School Science

F )

The Perils of Surfing

For the BioResearch DNA Project, our class was instruct-
ed to conduct our research via the internet. This instruction did
not strike us as unreasonable. Actually, we though the internet
would make our research efforts much easier. We were
0 inclined to believe that the internet abounded with information
for our respective searches. However, all our inclinations were
dashed in the face of reality.

According to a colleague involved with the project, “...1
found that the internet wasn’t all it was cracked up to be.” One
complaint borne against the internet is that information about
genetic engineering is very minimal. One could put out a
search for, let’s say protein synthesis, but all one would find Q
would be a fleeting mention of it in a DNA article.

G Another problem presented by the internet was the very
inconvenient service. When one puts in a request for a web
site one expects an affirmative answer however many servers
were down. Too many web servers were either down or no
longer in service. The most exasperating aspect to this prob-
lem was that the computer would take two to three minutes to Q
bring up this information.

Although the internet is very useful, it still has many ‘bugs’
to be worked out. The fact remains that with the students busy
schedule trying to use the internet is not very time efficient.
Using the internet for science/medical searches takes valuable
time that could be spent studying. When | went to the library to
use the internet stayed there almost three hours and was
rewarded with six web addresses, four of which had down
servers.

While the internet may be good for online shopping and
downloading games and music, the fact remains that most high
school students do not have access to science and medical
data online.

New Standards Performance Standards
438 New York City Science—First Edition



Work Sample & Commentary: DNA Concept Map
High School Science

The task®?°

Students in a high school biology class were asked to create a concept map to show the
relationship between DNA, its components and those of RNA. Students had to present their
map and defend its structure to the class.

Circumstances of performance
This sample of student work was produced under the following conditions:

alone v in a group

\ in class as homework

\ with teacher feedback with peer feedback
timed \ opportunity for revision

The work was done in teams of three students.

This work sample illustrates a standard-setting performance for the following parts of the
standards: **!

BBlb Life Sciences Concepts: Molecular basis for heredity.
B2 Scientific Connections and Applications: Big ideas and unifying concepts.

Bl Scientific Communication: Communicate in a form suited to the purpose and the
audience.

What the work shows

BEb Life Sciences Concepts: The student produces evidence that demonstrates
understanding of molecular basis for heredity, such as DNA....

(A) (B) (C) The concept map shows the components of DNA, and the bonds that hold them
together. The work shows the role of hydrogen bonds but does not distinguish them as weak,
nor does it show location of the bonds. However, the overall organization of the concept
map is logical and reasonably accurate.

(D) (E) (F) The concept map also includes key concepts such as formation of a
complementary strand, transcription, and RNA.

(F) (G) The organizations of DNA and RNA are shown in terms of double versus single
strand; note substitution of uracil for thymine.

BBl Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of big ideas and unifying concepts, such as order and
organization [and] models....

(D) (E) (F) The relationship between DNA and RNA production is clearly shown.

? For related work on Reproduction, see “Butterflies”, page 89, and “It’s All in the Genes”, page 249.
Z' The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 292-339.
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Work Sample & Commentary: DNA Concept Map
High School Science

BBl Scientific Communication: The student communicates in a form suited to the purpose
and the audience....

(H) The concept map is readable by students at differing levels of reading skill and is useful
for a variety of learning styles.
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Work Sample & Commentary: DNA Model
High School Science

The task??*

Students were asked to build working models to show how the instructions for specifying an
organism’s characteristics are carried in DNA and its subunits. Students were required to give
an oral presentation of their models.

Circumstances of performance
This sample of student work was produced under the following conditions:

alone in a group

in class \ as homework

with teacher feedback ' with peer feedback
timed ' opportunity for revision

This work sample illustrates a standard-setting performance for the following parts of the
standards: **

BBla Life Sciences Concepts: The cell.

B2 Scientific Connections and Applications: Big ideas and unifying concepts.
BElb Scientific Connections and Applications: The designed world.

B> Scientific Communication: Represent data and results in multiple ways.

BEdd Scientific Communication: Explain a scientific concept or procedure to other students.

What the work shows

BBl Life Sciences Concepts: The student produces evidence that demonstrates
understanding of the cell, such as cell structure and function relationships....

(A) (B) (C) The student clearly and succinctly demonstrates an understanding of the
structural context of DNA within the cell.

(D) (E) The entire “Discussion” section clearly explains some basic biochemical structures
and functions within the DNA molecule. The section concludes with an accurate application
of these functions.

(F) The student’s model is an accurate representation of the structure of the DNA molecule.

BBl Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of big ideas and unifying concepts, such as...models, form and
function....

(G) The entire work is evidence that the student knows how to plan and build a model, and
how to use a model to explain difficult concepts, such as the form and function of the DNA
molecule and its subunits.

? For related work on Reproduction, see “Butterflies”, page 89, and “It’s All in the Genes”, page 249.
” The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 292-339.
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Work Sample & Commentary: DNA Model
High School Science

BBlb Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of the designed world, such as the...development of agricultural
techniques....

(E) The student briefly describes how humans have applied knowledge of the structures and
functions of the DNA molecule to agriculture.

B2 Scientific Communication: The student represents data and results in multiple ways,
such as...diagrams, and...technical...writing; and selects the most effective way to convey the
scientific information.

(G) The entire report is concisely and accurately written.

(H) (I) (J) The student illustrates the written report with carefully and accurately drawn
diagrams.

B d Scientific Communication: The student explains a scientific concept to other students.
(A) (B) The student interprets the model.

(D) The student reports clearly and succinctly about the structures and functions represented
by the model.

(K) The student provides easily replicated instructions for building a similar model.
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Work Sample & Commentary

: DNA Model

High School Science
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Work Sample & Commentary: DNA Model
High School Science
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Work Sample & Commentary: DNA Model
High School Science
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Work Sample & Commentary: DNA Model
High School Science

446

1 -4 f1 L 1 3 i o a g A - k
AR S TE R O Ve R & T M Edn p ity &3 ot W

Bk thoarg v13 MR 2

ol - -
B AT TE Yy S84 %,

ViR PR A, b BA SorR ity

New Standards Performance Standards
New York City Science—First Edition



Work Sample & Commentary

: DNA Model

High School Science

TASK 1o build s [ medel
PURPOSE to better understnnd the way i which the DMNA ladder is constructed
MATERIALS: cardboard, bock, metal rad, color consinsction paper

INTRODUCTION: DMNA (s responsible fof catryling and imamaning hereditary
imformaticn as well as controlling the life sctivities of a cell

A} the Structure ol DNA:

0 . Imside ithe mscheus of ench Bving cell are chromosomes which condnin long, strands

ol DA,

2 DMA consists of bwo strands of nedeatides, joined by weak Fydrogen bonds and
twisted imlo dowhle Refix

5. Every DMA nucheatide containg & sugar, @ phosphaie group, and a nitrogenous
e

4, A malecube of DMA looks like & bwisted |adder, the phosphates and seear make ap
s uprights
e base pairs: A-T, and C-Cr make up of its nings

) The Repheston of IMA

e I [NA replication mist ocour before cell divisson

The WA ledder breaks between the mirogen bases in the sbeps like unappmg a

sipper.

3. The other nifrogen hases attach to each exposed holf of tke Indder

4  Esch strand and its complomsntary pariner then form two new [deniical DA
ridecules.

G PROCEDLRE

1 Fmoaaw 10 thn woaden plates of egual stee 10 make steps of the lndder

I toowrap some plates ball with dark grees and half wigh light vellow paper to
represent C-0F base pairs, while lesving boih ends wmwmpped
oo werap the other plates hall’ with Guhe green and half with oranpe paper to
represent A-T hase pairs, also leavimg both ends unwrapped

4 todnll p hale in the middle of each plate so that & metal rod can penerate through
them, while being arrarged ke a twasted fadder

5 n each of two cardboard sirips, cut 10 sleds of the same size as wooden plake

widdth s that the endds of the waoden plates can be stuck Imo the sloas

[ ¥}
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Work Sample & Commentary: DNA Model
High School Science

Translation

Q DISCUSSION:

L Wihan are the basic components of & nucleotide?

==p sgar, a phosphate and metrogen base

Which codor did | wse to represemt thess nucleatide components”?
~wiwie color for phosphate, brown wooden end for suger, dark green for cytosine,
coampe fior Uhymsne, Bghe green for adenine, light vellow for gusmine

How wre the nitrogenous bases in DINA paired™
— Cytosine i always paired with guanies. Adenise is always paired with tbymine
Purimes| Adenine ard guanine) arg longer than rrrammilies] Cymine amd cyiosinel

] l-'.l:pll.:n b the twn halves of the NA malecule are held ingether
—They ane held by weak Bydrogen bonds

What controls the production of enzymes by the cells?

—The genetic code in the sequence of hases in o cedl’'s DMNA controls the synthess
al 113 ENEYMES.

How is heredisany mformation encoded in OMNA T

—Hereditary information is encoded by mesns of the sequence of muclestides m
DAL

Thow is %A s [adder strocture ndapied for replication’
—An unzipping 1akes place berween the miclectides ar each ming

e 7. How do humans henefit fram the knowledge of DMNA T
= Throeghout recorded history, bomans have used sefsctive breeding and other
methads to producs coganisms with desirable traits. Chur curment understanding

af DA allows for the manipulation of genes amid the development ol new
combmetion of traits and new varietes of crgenisms
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Work Sample & Commentary: Endocrine Feedback Exercise
High School Science

The task***

Students were given a data table showing a high school student’s blood glucose levels as
measured hourly over a 24-hour period. They were asked to graph the data; to draw
conclusions about regulatory response from the data; and to use their conclusions to make
inferences about the effects of injected insulin on diabetes.

Circumstances of performance
This sample of student work was produced under the following conditions:

\ alone in a group
in class \ as homework
\V with teacher feedback with peer feedback
V' timed opportunity for revision

This work sample illustrates a standard-setting performance for the following parts of the
standards: **°

B2 Life Sciences Concepts: The cell.

B2 Scientific Connections and Applications: Big ideas and unifying concepts.
B¢ Scientific Connections and Applications: Health.

BBlb Scientific Thinking: Use concepts from Science Standards 1-4.

B8 c Scientific Tools and Technologies: Analyze data.

BEb Scientific Communication: Argue from evidence.

What the work shows

B2 Life Sciences Concepts: The student produces evidence that demonstrates
understanding of the cell, such as...regulation and biochemistry.

(A) The student understands that substances within the blood last for a finite time, and used
this information to explain why regular injections of insulin are required to regulate diabetes.

(B) This answer accurately explains what happens to sugar in the blood after a meal. It also
points out that insulin is involved in the entry of glucose into various cells.

BBl Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of big ideas and unifying concepts, such as...change and
constancy; and cause and effect.

(C) (D) The answers demonstrate an understanding that eating as well as normal and
strenuous metabolic demands cause changes in blood sugar levels, and that the effects of
those changes are regulatory responses to maintain homeostasis.

2 For related work on Response to Environment, see “Bean Farmers”, page 81, “Water Tolerance”, page 98, “Toasted
Bread”, page 111, and “Snails”, page 244.

” The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 292-339.
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Work Sample & Commentary: Endocrine Feedback Exercise
High School Science

BBl c Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of health, such as nutrition and exercise, [and] disease....

(A) (E) In the discussion of diabetes, the connection between the presence of insulin and the
ability of the body to absorb glucose into cells is clearly stated.

(B) The student accurately correlates the regulatory effect of injected insulin with the
production of glycogen.

BBIb Scientific Thinking: The student uses concepts from Science Standards 1-4 to explain a
variety of observations and phenomena.

(B) (E) Concepts related to [a are accurately applied in making inferences about the
regulatory effects of injected insulin.

(F) (G) (H) (I) (J) (K) Concepts related to [a are accurately applied in making inferences
about the data in the table.

B c Scientific Tools and Technologies: The student analyzes data using concepts and
techniques in Mathematics Standard 4, such as...appropriate data displays.

(L) The points on the graph are correctly plotted. The student chose appropriate scales and
intervals for the graph, and the axes are correctly labeled. The use of a ruler or straight edge
for drawing the axes and connecting lines would be recommended in a revision.

BEb Scientific Communication: The student argues from evidence, such as data
produced...by others.

(A) (B) (E) The students correctly interpret the data presented in the table, and use their
conclusions to make inferences about the effects of injected insulin.
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Work Sample & Commentary: Endocrine Feedback Exercise
High School Science

Emdocrine Feedback Exercise

The Endocring System consists of @ group of glands locted all srownd ilss boesdy thal prodises snd secrete
chemical messengers. These messengers, or hermaoses, travel throagh the bood stream causing effects in
specific target tssues  The endocrime system serves a s o fine tuees for maimaining homensiasis in the
kady, This system, combined with ibe nervous system, serves to control all bedy reactions and behasiors

Hormone secretion by the varicos endocripe glands is comtnolled by delicate series of sotions loneem as
feedback. In thas process the production andor secretson of bormones 15 regulsied by the presenoe or
nhzence of a second bood chenscal. For instance, the secretion of both glocsgen and inmulm, by the
priicreas, is feglabed by the presence or absenice of glucose in the blood

En this exerelss you will examine the body's response to the nonmal change o blood glicose dusing a
typleal day

Llme the formation on the chart below wo constreot o fine graph of the % blood glecose over the course of
high schoal studemt’s day, This sislent generally eats 1 meals a day, and is & member of’ the schonl s

Fnctball beam.
[ TimeofDny | % Wiood Glucose | | Time of Day | % Blood Glucose |
7.1, N I - SRR N NG . S A5
AAM an BPM 43
2, N R | I OFM L
10AM an 10PM 24
LA 0 L LPM 0 |
[ 12MOON | 0 48 | | 2mmmGHT| 2000 39 00 |
1P 43 1AM kL] i
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Fhroak fast is a1 & 304N Fouitball Practice b4 from
Lunch i 3 113048 T3P — & 30T

Danner k& an Gk

G 1. A oyour words, describe is happening 1o the hlood gh bevels throughoun the day
,ﬁ“ G056 TS METBOSC whor HlY | Gk fen each meg)
"3 .ﬁpw WG prachoe, the elel of glurc:@;-

2 What effect did cating have on the blood ghisose level?

€ohng wCfeaes Hhe blood glucose leels

o 3 Why do vous think there is a slight delay in the change of blood plucose levels after eating?
The delay S dwe to the fact 1hatr the

%ﬂdmu e dudested. 0 4 hat t can
break down 1Nto qlucosc

New Standards Performance Standards
New York City Science—First Edition 451



Work Sample & Commentary: Endocrine Feedback Exercise
High School Science

452

e 4 What happens 1o the amoust of glicose i the blood betweei

m 5, Which hoitmone i fesponsible fioe the change in blood glicose lavels batwson

o 6. Dinbetes is a condition where the pancress eo knger produces any (o encugh) insuling I this studesi

SR

lunch and football practice: T CWrOO) uﬂ"f' o %'I, R (:_L]f{l{j SeLll kj
churing (ooiball pracice: dﬁ:rﬂ..lir : :
e amount zlﬁm\j INCOESE s

7.00AM and 11-00aM ATERWTY
3 (MM and 3 DOFM qunﬁ

wu:dlubﬂmuﬂdldmk:-ﬂélﬂt %"’mh"m’“ i IITHHH e h@fﬁ"‘ a0
*‘1&“5;&“ =N Lovthout diabetes.

m'ill: deni
LCEMLD LIt "3{-013'33"'!3 E’%gﬁﬂtﬂﬁﬂwgum

K Ahe ener W Punchion The
7. Hormones do not the b w\ Lll:hzl'lrn.-u]jr For this reason your glands mus mnnw
prn-d.l.umw bormoses when needed  Ulsing ihis information — shy would & dishetle person require

jectiond of irsulin 1w of even three imes a dry?
n&'_f"l.‘,_'-.uhr‘] 11 DLEH‘E‘B"‘ u;c:{:-'lﬂ{"ﬁf*ﬂ o E‘éiiut‘ﬂ o R HOrEY,
GE'L@E-E*. -ll'r“{-: frssalem o "':- l.1"|' ech WD FN
L call Onla last o penvod oF yuinE Wce
rm‘xnm ‘eante the 1‘:‘.&”'.1 o \Euets subfic m% ol its c;um,

l'.r-:fje lowing information to complete the concept map below | “‘?‘%ét I ot e
Imsulim works o decrease i blood dhicose levels by:

alkwiitg ghicose 1o diffiese o opls

simulating cell tespiration @ opeir

silinialating the formation of storage glycogen in the Bver and fat cells srownd the body
Cilscagon woiks (o iheiesse the Bleod glecoss levels by,

ingreasing 1he comversion of stared fats and glycogen irto ghicese which i3 pleced inio the

heod
scoretion of Cam = Ei%% 'l-'-.J'D;..‘,lg:
isuhin eaar e
“—
sECTErHHY \ Em m-r.
':::rlli_m%m i E'\jl:.'hj;:lfq uﬁ-'lll'- m!ﬂ"b-h‘lﬂ.

e siran

I T

New Standards Performance Standards
New York City Science—First Edition



Work Sample & Commentary: Endocrine Feedback Exercise
High School Science

Endocring Feedback Exercise

— — e

The Endocrine 5vstem comsists of 2 group of glands located all armund the body thet produce and secrers
chemical messengers. These messengers, or hormones, travel ibrough the blood stresm musing effects in
specific targed tasues, Tle endosrine system serves & s a Fine tuner for maimzining homw enstnsis in the
body. Thas system, corthimed with the rerveous sysiem, serves lo comirod all body rescisons and behaviore

Haormwime secretion by ik varous endocrine glands s controlled by delicate series of actions known a3
feedback. [n this process ibe prodission amdior secretion of hormones is regulated by the presence o
absones of & second blood chemical  For nscanes, the socrotion of both glucagon and insuling by the
pancrens, s regulated by the presescs or abseies ol jghicose b the blood

I this exercase you will examine the Body®s response 1o the normsal change 0 blood ghicose duiriog a
Eypicad day

Use the information o tho chirl below fo constnact a ling wraph of ihe % blood ghicose over the course of a
high schood student’s day.  This student generally cats ¥ meals & day, and &5 o member of the school™s
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Work Sample & Commentary: Eagles
High School Science

The task®*®

Small groups of students performed simulations that modeled the effects of predators and
other environmental stresses, both natural and human-caused, on a prey population.
Students were required to graph their data, and to draw a series of conclusions based on
comparisons of their data.

Circumstances of performance
This sample of student work was produced under the following conditions:

alone \ in a group

vV in class as homework

\V with teacher feedback with peer feedback
timed ' opportunity for revision

This work sample illustrates a standard-setting performance for the following parts of the
standards: **’

BBld Life Sciences Concepts: Interdependence of organisms.
BBlc Life Sciences Concepts: Matter, energy, and organization in living systems.

B¢ Scientific Connections and Applications: Health.

What the work shows

BBd Life Sciences Concepts: The student produces evidence that demonstrates
understanding of interdependence of organisms, such as...competition among organisms in
ecosystems; and human effects on the environment.

(A) The student states that, by itself, natural competition among predator species doesn’t
significantly impact any one species. This conclusion was drawn directly from the data
collected during the simulation.

(B) The student draws a correct conclusion about the indirect impact of pollution on a
predator species.

BBc Life Sciences Concepts: The student produces evidence that demonstrates
understanding of matter, energy, and organization in living systems, such as...environmental
constraints.

(C) (D) The student demonstrates understanding of seasonal and climate constraints on a
food chain.

(E) The student recognizes the effect on the carrying capacity of an increase in a predator
population. It should be noted, however, that the student’s statement directly conflicts the
conclusion drawn in item (A). While both conclusions are logical and each one is correct
within specific environmental conditions, the student should be challenged to describe in a
revision the conditions that would support each statement.

Z For related work on Interdependence, see “Biomes”, page 104, “Bio Box”, page 225, “Owl Pellets”, page 234, and
“The Invincible Cockroach”, page 460.

# The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 292-339.
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BBl c Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of health, such as...resources, environmental stress, and
population growth.

(B) (F) The student’s conclusions are drawn directly from data collected during the
simulation.
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und: Engles mabe for [fe. Esch par ol eagles ocoupes, delends, and bunls a
widl dhafined lanfony, Each saghe hunts teica a day and will shane tha Tish it caliches with
it maie, bl it will feed ilsol fnst.  an eagle doss ol aal a ol of nine $6h in any three
day period, il e oo ek [0 bl And dies, B SUR8 10 GXamminG Ta data 107 Gach
1hr;|::h'.-puﬂ-uduymm1nnuu ¥ ane eagle dies, corbrus hunting with S8 remnaining

1. ¥ou hawve e 400 &m grids thal aam-lhmla‘-:u-[mm_!m]

This s whang T Bagies hum for This wall be their only sowroe of food.

2. Tha 2 small h paper mum:mmmraaﬁﬂa M papsar rapresents
thes maka aagle, F papar raprecants tha famaia

3. Lay tha two grids near each other on the inb tahls. Scaner 250 graira. of while fos
ower ané of fiifa, Eﬂﬁlﬂfﬁﬂfﬁﬂmﬂlﬂmmhmﬂ . Assim that
pagies ant onl

4, Thit oifw Mhurll i, Hicid ihae M) s | male cagia | abot 50 om
aberen thie gridl dE:lEnt:rnﬂhugn:Lﬂu-rru:rmﬂ'nnmgmm
uunlu.ﬂmammaanl'prw HNIBWWWWHW

5. Ench adull saghe humts bece a day. Fa-scaller T rérmaring rics &0d mepaal slepa 4
ared 5. Tgtal ihe rumbes of ish Ssuighl By The asgles on Day 1, and recoed e data

i Ticer Dy 1 an Lﬂﬁﬁ;;émﬂtuﬂwumﬂhuﬂ. s Vb4

. Fapeal seps u Firsd e ek, Gompl i .

7. Osprays and cagles compale for food. What would happen if 2 osprey abso hunded in
thes lakes, esch avaradgng & take ol 3 sk per dayT Rapaal e Siruaion, mimoving B
figh por day for tha aspreys’ cadch, and recard your resuls in Toble 2

8, & deoughl oGturs that calses e waler level ol The IRks fo 1Al This causes ang
maatar of tha fish 10 dia. Aepent tha simulation under this condiion ond meoond yoor

resuls in Table 3
a pdlrhmmﬂ'ua@aunlmﬁmbmmaulnfmﬂ.ha
rechucas the amount of desghed o laka wibar ared CaieaR e

pussrtcrs of $ha fish to die. Bepeal the simu wndar this cordBion ard recond vour
ressults i Talle 4
10, Graph your dala and answer tha questions Hhat foliow,

New Standards Performance Standards
New York City Science—First Edition 457
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Work Sample & Commentary: The Invincible Cockroach
High School Science

The task**®

Students were instructed to choose a species that most people would say is gross, frightening,
or a pest (such as a slug, snake, mosquito, or cockroach). The species could be from any
environment, including the student’s own. Students were asked to prepare a written and
pictorial research project of the species that was selected. The student’s report needed to
respond to these questions:

e How does the species function in its ecosystem?

e Why is it considered a pest?

e How do humans deal with this pest in their environment?

e If this species suddenly disappeared how might humans be affected?

The student’s research needed to include collection of a specimen (if possible); a field journal
with observations /drawings of the behavior; location, occupation, and morphology of the
specimen; visits to museums or nature centers; and use of the Internet or other technologies
(magnifiers, microscopes, etc.)

Circumstances of performance
This sample of student work was produced under the following conditions:

\ alone in a group

\ in class as homework

V' with teacher feedback with peer feedback

V' timed ' opportunity for revision

The work was submitted as a national competition entry.

This work sample illustrates a standard-setting performance for the following parts of the
standards: **’

BBt Life Sciences Concepts: Behavior of organisms.

B2 Scientific Connections and Applications: Big ideas and unifying concepts.

B¢ Scientific Connections and Applications: Health.

B8d Scientific Tools and Technologies: Acquire information from multiple sources.
B> Scientific Communication: Represent data and results in multiple ways.

BEb Scientific Communication: Argue from evidence.

2 For related work on Interdependence, see “Biomes”, page 104, “Bio Box”, page 225, “Owl Pellets”, page 234, and
“Eagles”, page 456.

” The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 292-339.
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Work Sample & Commentary: The Invincible Cockroach
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What the work shows

BBf Life Sciences Concepts: The student produces evidence that demonstrates understanding
of behavior of organisms, such as the nervous system regulation [and] behavioral
responses....

(A) (B) (C) The student describes behaviors such as nocturnal activity, thigmataxis, and
reproductive specialization.

BBl Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of big ideas and unifying concepts, such as...form and
function...and cause and effect.

(D) (E) (F) The student provides detailed information about structures and functions.

(G) (H) The student makes logical and sophisticated inferences that suggest a causal
relationship between increased pesticide use and three diverse factors: the cockroach’s
resistance to pesticides, climate conditions, and product marketing.

BBl Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of health, such as disease and epidemiology, personal and
environmental safety; and resources, environmental stress and population growth.

(G) (H) The student makes logical inferences about the relationship between increased
pesticide use and the cockroach’s resistance to pesticides, climate conditions, and product
marketing.

(I) The student names several diseases that roaches carry, such as Salmonella, staph and
strep. The student discusses the relationship between cockroach skin molts and the increased
incidence of allergic reactions and asthmatic conditions among children who live in poor
urban areas.

B8d Scientific Tools and Technologies: The student acquires information from multiple
sources, such as print [and] the Internet....

(J) The bibliography shows that the student used print publications and downloaded
information from the Internet.

B2 Scientific Communication: The student represents data and results in multiple ways,
such as numbers, tables, graphs, and drawings....

(F) (H) (K) In addition to the well-reasoned and well-written narrative, the student includes
diagrams and a graph.

BRib Scientific Communication: The student argues from evidence, such as data produced
through his or her own experimentation or data produced by others.

(G) (H) The student makes connections between different evidence to hypothesize that
chemicals used to kill roaches might do more harm to people and other organisms.

(K) The student indicates how this report has influenced a personal attitude toward the
species.
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Work Sample & Commentary: The Invincible Cockroach
High School Science

THE INVINCIBLE COCKROACH

By
Staten Island, New York

A recent survey indicated that the cockroach was the most despised
creature, beating out snakes, rats, bats, and spiders. I was able to
observe this insect in its own environment when my father made an
arrangement whereby I accompanied a health inspector on a tour of a
roach-infested house.

The house I visited was old and not very clean. There was lots of clutter
in the corners and the stove was very greasy. The inspector opened the
food closet and I came face to face with the dreaded cockroach. In fact, I
came face to face with several roaches. When the inspector moved a can,
there seemed like hundreds. I was ready to run away.

The inspector explained to the people what they had to do in order to
eliminate the problem. They needed to clean everything, remove the
clutter, and throw out the old infested food. I never expected I would
ever have to do research on the cockroach, but I became curious and
wanted to find out what this bug was all about.

The cockroach that I saw is called the German cockroach or Blatella ger-
manica. Humans consider it to be a pest because it invades where we
live, eat and sleep. There are between 4,000 to 7,500 different species of
roaches. Of this amount, only one percent are considered to be a pest.
Some of the other more common species are:

1) Oriental Cockroach-Blatta orientalis
2) American Cockroach-Periplaneta americana
3) Brownbanded Cockroach-Supella longipalpa

They have pathogens or bacteria on their bodies, but none have been

known to be transmitted to humans. Their mouths are used for chewing,
not biting. Most roaches are nocturnal, that is, they prefer the night and Q
are sensitive to all forms of light except for the red spectrum. They are

most active right after dusk and right before dawn. They seem to appear
according to a biological clock. This activity may be a response to a

genetic defense because light may indicate the presence of humans, their
most dangerous predator. They prefer to live in warm, moist places and
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Work Sample & Commentary: The Invincible Cockroach
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are more abundant in tropical areas. However, they can live in almost
any environment and they have been found in the North and South
Poles.

Cockroaches are thought to be about 350 million years old, making them
one of the oldest surviving creatures. They have been able to survive
because of their rapid reproductive cycles and adaptability to poisons,
environments, and even nuclear bombs. One of the largest is the
Madagascar hissing cockroach, which has become a popular pet.

Another large roach is Megaloblatta blaberoides, a resident of Central
and South America. It has been measured at about 100mm long. Some
roaches can fly and one has been measured to have a wing span of
about one foot.

Q Their ability to withstand radiation is very interesting. They have a very
hard outer shell or exoskeleton, which is less prone to absorb radiation.
Their skin molts, which means shedding, and this removes the radia-
tion. In addition, they have an unusual different chromosome structure,
which is difficult for radiation to shatter. The butterfly is similar to the
cockroach in this respect.

Although they live in proximity to each other in crevices or harbingers,
they are not social insects such as the bee, termite, or the ant. This need

Q to keep in touch with their surroundings is called thigmotaxis. Their
immunity extends to poisons, and they are known to survive decapita-
tion. I later read that this is possible because they have two nerve cen-
ters-one in the head, the other in the tail. The only way it would eventu-
ally die would be from dehydration. They can do without food for over
one month, but they need water at least once a week. They will feed on
all foods, grease, paint, wallpaper paste, and even bookbinding.

0 The female will have up to forty babies at one time. Some species will
mate only once and they will remain pregnant for the rest of their lives.
Adults will live for an average of eight to fifteen months. Cockroaches
reproduce on an average of four times per year. Females have a broader
abdomen and are more rounded than the male. This constant reproduc-
tion adds to their ability to become immune to environment changes or
pesticides. The basic structure of the cockroach has, however, remained
the same since the middle of the Silurian period almost 365 million
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464

years ago. The life cycle of the cockroach is from egg-nymph-adult. This
cycle is called simple metamorphosis. It means that the younger nymphs
look very similar to the adult and will only differ in size.

G The basic anatomy of the cockroach is as follows: 0

1) eye - compound eyes made of 2,000
individual lenses. They see poorly in
red light and well in green light.

2) antannae - provides sense of smell
while the hairs on the legs give them |
a sense of touch. —h,

3) cerci - two little hairs on the rear jéw TN '
end act as a motion detector. It alerts ~md '
" i -

the roach to run in the opposite direc-

tion.
B f Lol
4) mouth - moves side to side Agyes ’ —_—
i | —_ - _-]:.; =
5) reproduction - female gives off o moath Faecs
scent to lure male for reproduction i leg argloh
purposes 21 gy (g P e mida b

6) esophagus -(throat) food travels down to stomach.

7) crop - section of esophagus used to store food. There is a second
set of teeth in the digestive tract.

8) gastric caeca - provides enzymes to help in digestion.
9) malpighian tubules - cleans out wastes.
10) colon - produces excrement.

11) respiratory - breathes through spiracles on side of the body, sup-
plies oxygen to rest of the body.

The cockroach that I observed is more important as a pest problem than
as an important link in the food chain. Other species do provide nour-
ishment for certain insects. In particular, spiders are its natural enemy.
However, they are too sluggish to really inflict harm. Frogs, toads, and
salamanders are more effective predators. Lizards are also very success-
ful in catching the roach. In some parts of the world the lizard is kept as
a pet just to keep the house clean of roaches. Humans have also used the
cockroach as a source of nourishment and for its medicinal value.
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The roach, as a pest, is responsible o
for millions of dollars of spoiled

food, pesticides, and damage to the
environment from these pesticides.

The non-deadly diseases they cause
such as Salmonella, staph. and strep.
have contributed to its being such a
despised insect. Recent discoveries

have suggested that the skin molts of
the cockroach have caused allergic
e reactions and asthmatic conditions in
some children who live in poor urban areas. If the roach were to disap-
pear, humans would not have to spend millions of dollars trying to get

rid of them. In addition, I feel that the chemicals that kill the roaches are
doing more harm to people, animals, and plants than the roaches do
themselves. @

On one of the web sites, there was infor- .

mation from Rachel Carson’s book, : =—] 'l
“Silent Spring,” which was written over 1l T -
thirty years ago. It tells about the | e

increasing and dangerous amounts of
pesticides that are being used in
America. It drew much attention and

many laws were enacted to decrease the 1R s |
use of chemicals meant to control TR I I1;”££:
insects and keep them from contaminat- |

ing food and invading our homes. I was - -

very surprised to find out the following

information: Pesticide Use in the USA

1964 Chemical Usage 1995 Chemical Usage
245 million kilograms 567 million kilograms

@ The reasons for this increase may be the pest’s increasing resistance to
pesticides, adverse climate factors and advertising, leading to greater
user acceptance of pesticides. I think that we must find alternative
means of controlling these insects. We cannot allow them to destroy our
food supply, but we are only harming ourselves by using so many
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chemicals.

G After studying this insect, I have become less afraid of it than when I
went on the inspection tour. The more you learn about something, the
less you fear it. I have seen how the insect’s body works in many ways
like ours: It chews and digests its food. It can reproduce. It will produce
excrement to rid itself of waste. It is part of the world’s ecosystem. Only
a small portion of the thousands of species are considered pests with lit-
tle value in the food chain. In a tropical rain forest, cockroaches live on
the forest floor or high in trees where they are part of the food web.
They also frequently inhabit caves where they are a source of food for
bats. They are not as destructive as other insects, such as the termite.
They don’t spread deadly germs like the mosquito has been found to do.
They are not as dangerous as the black widow spider or the killer bee. If
the roach would disappear, the species I observed would not affect the
ecosystem in a negative way because there are many other species
which can be a source of food without being such a problem for
humans. If people would study it some more, then maybe the cockroach
will not rank as the number one hated creature in the next survey.

o bibliography:
Biodiversity Forum. www.worldcorp.com/biodiversity
Environmental Protection Agency.www.epa.gov

Kids Web: Biology and Life Science. www.infomall.org/kidsweb /bio-
logy.html

Gaede, G. General and Comparative Endocrinology 75(2) 1989: 287-300.

Gordon, David. “The Complete Cockroach,” excerpts from Website.
Interview, 1997.

McKittrick, F.A. “A contribution to the understanding of cockroaches.”
Annals of the Entomological Society of America, 58 (1965): 18-22.

Morell, Matthew. Illustrations. January 1998.
National Geographic Society. www.nationalgeographic.com

New Jersey Online: Roach Anatomy. www.newjerseyonline.com
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Work Sample & Commentary: An Application of Eratosthenes’s Method
High School Science

The task

During a laboratory lesson, students determined the circumference of a classroom globe
using Eratosthenes’s Method. After comparing their experimentally determined
circumference with the accepted value for the circumference, students determined their
percent error and identified possible sources of error. Finally, students were asked to apply

this method to a novel situation—determining the size of the Unisphere in Flushing Meadows
Park.

Circumstances of performance
This sample of student work was produced under the following conditions:

\ alone \ in a group

V' in class v as homework

\ with teacher feedback with peer feedback
timed V' opportunity for revision

This work sample illustrates a standard-setting performance for the following parts of the
standards: **°

BBlc Scientific Thinking: Identify problems; propose and implement solutions; and evaluate
the accuracy, design, and outcomes of investigations.

B8- Scientific Tools and Technologies: Use technologies and tools.
B> Scientific Communication: Represent data and results in multiple ways.
BEdd Scientific Communication: Explain a scientific concept or procedure.

B¢ Scientific Communication: Communicate in a form suited to the purpose and the
audience.

What the work shows

BBl Scientific Thinking: The student identifies problems; proposes and implements
solutions; and evaluates the accuracy, design, and outcomes of investigations.

(A) In the procedure, the student describes a proposed solution to the problem of
determining the Unisphere’s size.

(B) In the answer to question 3 in the conclusion, the student evaluates the investigation and
identifies possible sources of error.

B2 Scientific Tools and Technologies: The student uses technologies and tools...to observe
and measure objects...directly, indirectly and remotely, with appropriate consideration of
accuracy and precision.

(A) (C) (D) In the diagrams, the student provides evidence of proper use of a ruler, a
measuring tape, and a protractor.

(E) Data collected with the tools was subjected to appropriate consideration of accuracy by
the calculation of the percent error for each experimental value.

* The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 292-339.
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Work Sample & Commentary: An Application of Eratosthenes’s Method
High School Science

BB Scientific Communication: The student represents data and results in multiple ways,
such as numbers, tables, and...diagrams; technical and creative writing; and selects the most
effective way to convey the scientific information.

(A) (C) (D) The student presented the procedure in writing and the data in two diagrams.
Choosing to use diagrams to support the written procedure demonstrates selection of the
most effective way to convey scientific information.

(E) In the data table, the student shows consideration of accuracy by calculating the percent
error for each of the experimental values.

Bl d Scientific Communication: The student explains a scientific concept or procedure to
other students.

(A) (C) (D) The procedure is explained and illustrated clearly.

(F) The answer to question 2 in the conclusion addresses variables that would affect the
outcome of the investigation.

BBl Scientific Communication: The student communicates in a form suited to the purpose
and the audience, such as by writing instructions that others can follow....

(A) The clear, concise, and logically sequenced procedure, especially as supported by labeled
diagrams, demonstrates understanding of Eratosthenes’s Method and could be easily
replicated by others.
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Work Sample & Commentary: An Application of Eratosthenes’s Method
High School Science
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Work Sample & Commentary: Faulty Dough
High School Science

The task

Working in small groups, students constructed three-dimensional block diagrams of rock
structures. They were then asked to discuss the rock structure and propose a possible
sequence of geological events that could have produced that structure. After proposing a
sequence of events, the students worked within their groups to model each event using
modeling clay to represent rock. After the entire sequence of proposed events had been
modeled in clay, the students were asked to compare and contrast their resulting clay
structures with the original three-dimensional block diagrams. As a culminating activity,
groups were asked to compare their proposed sequence of events and models with those of
other groups.

Circumstances of performance
This sample of student work was produced under the following conditions:

alone \ in a group

\ in class as homework

\ with teacher feedback with peer feedback
timed \ opportunity for revision

The teacher facilitated the assignment and assisted the students with various aspects of the
investigation. The student’s work is a final revision.

This work sample illustrates a standard-setting performance for the following parts of the
standards: **!

BElc Earth and Space Sciences Concepts: Origin and evolution of the Earth system.
B2 Scientific Connections and Applications: Big ideas and unifying concepts.

BBlc Scientific Thinking: Identify problems; propose and implement solutions; and evaluate
the accuracy, design, and outcomes of investigations.

BBt Scientific Thinking: Work individually and in teams.
BEd= Scientific Communication: Represent data and results in multiple ways.

BEdc Scientific Communication: Communicate in a form suited to the purpose and the
audience.

What the work shows

BBlc Earth and Space Sciences Concepts: The student produces evidence that demonstrates
understanding of origin and evolution of the Earth system....

(A) (B) (C) (D) (E) (F) (G) (H) In modeling and describing the sequence of events which could
result in a particular landform, the student demonstrates understanding that existing
landforms are the product of an evolutionary process which occurs over time.

?' The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 292-339.
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Work Sample & Commentary: Faulty Dough
High School Science

BBl Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of big ideas and unifying concepts, such as...models, form and
function....

(C) (D) (E) (F) (G) (H) The six tables dramatically show the student’s interpretation of each
model. A review of each table shows that the student transferred learning from model to
model as the investigation proceeded.

BBl Scientific Thinking: The student identifies problems; proposes and implements
solutions; and evaluates the accuracy, design, and outcomes of investigations.

(I) In step S5 of the procedural outline, the student evaluates the accuracy and design of the
investigation and notes limitations of the models and the process by which the models were
constructed.

(J) The student provides a troubleshooting list for subsequent investigators who might
experience difficulty with the procedure.

BB Scientific Thinking: The student works individually and in teams to collect and share
information and ideas.

(K) (L) Use of the word “we” indicates the collaborative nature of the investigation.

BBl Scientific Communication: The student communicates in a form suited to the purpose
and the audience, such as by writing instructions which demonstrates clarity of
understanding so that other students can follow.

(C) (D) (E) (F) (G) (H) The student clearly communicates the way in which each geologic
process was modeled. In correctly describing the geologic processes being modeled and the
geologic principles involved, the student demonstrates clarity of understanding.

(J) The troubleshooting list provides for ease of replication of the investigation by other
students.

B2 Scientific Communication: The student represents data and results in multiple ways,
such as tables,...diagrams, and...technical...writing; and selects the most effective way to
convey the scientific information.

(B) The student used a diagram format effectively.
(C) (D) (E) (F) (G) (H) The student describes the steps for building each model in the six
tables. Incorporating narrative descriptions of the model-building procedures into the tables

is innovative and very effective. In choosing to organize the report in this way, the student
relates each step of each procedure to a geological event and principle.
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Work Sample & Commentary: Faulty Dough
High School Science

Problem: How can we show the formation of geclogic events using clay
models?
Materials: Plastic Knives
4 different colored clay (play-doh}
wax paper
rolling pin
tape
scissors
Vocabulary; lithification
deposition
folding
erosion
faulting
emergence
submersion

Law of Superposition
Law of Cross-cutting relationships

Procedure:
1. First we take the 6 block diagrams, cut them out and assemble them with the
taps.

2. The materials were given to us, and we did one of the diagrams together as
a class. We followed the teacher's instructions on the construction of model #1.

3. The using the 4 colors of clay: red, white, yellow, and blue, we were
assigned to construct 2 of the 6 block diagrams in our group of four. Red was
sandstone. Blue was limestone, yellow was shale, and white was
conglomerate. The unknown cclor used was green for our group (mixed blue
and yellow). Depending on which block diagram you were assigned, you had
to follow the pattern of which one came first.

4. We took some of the clay out and put it on the wax paper. One person rolled
it flat with the rolling pin. (Be careful that the clay isn't rolled out too flat. Each
layer should be around a quarter of an inch).

5. We constructed the model by putting one layer on top of ancther, At the end,
we used the knife and cut it to make it more neat. If it was a certain geologic
process involved (besides the deposition and lithification of a layer and erosion
or submergence because you can't show submergence or erosion. Also, the
deposition and lithification of a layer was just to put it on top of each other, we
had to show it. For instance, if it was folded, we took the model and folded it. If
some parts were eroded, we looked at the block diagram to see which part of it
was erodad, and we pesled that layer off. If it showed faulting, we used the
knife to cut it in half, and lifted one side up to show the foot wall.
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Work Sample & Commentary: Faulty Dough
High School Science

6. After the first modsl was done, we used the next period to make the second
model. It was basically the same procedure, only now we had to follow a
different block diagram.

7. When we were finished with everything, we went over the steps and the
geologic principles involved.

O m -
1. While constructing each layer, it might be too thin and fall apart once put
together, so warn your students to make it a certain width.
2. Interpreting the block diagrams might be a little complicated. There are
different sides to them, and it gets confusing for the students to try and figure out
which one of the layers goes next. (I know that it was hard for me).
3. Students might get mixed up on the laws too. Most of them were the same,
but some of them looked like it could be one thing, but it was really another, so it
would be good to prepare them before starting.

Congclusion:
This project was actually fun, and we leamed things too. We got to
something hands on which made me visualize it better. We learned about the
the geologic processes and principles. We learned about the formation of o
rocks, and what kinds of rocks there are, and what they've been through for all
these years. | was proud that | understood that stuff, and made a geologic
model. It was an interesting lab, and | hope that you're students learn as much
as we did.
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Work Sample & Commentary: Faulty Dough
High School Science

o

BLOCK DIAGRAM NUMBER ___1__

step procedure geologic process modeled geologic principles involved
number
1 put down a layer of deposition and lithification | superposition - in any series of
yellow clay of shale sedimentary beds, the oldest
beds are on the bottom and the
youngest beds are at the top.
2 put down a layer of red | deposition and lithification superposition
clay of sandstone
3 put down a layer of deposition and lithification superposition
yellow clay of shale
4 put down a layer of deposition and lithification superposition
blue clay of limestone
5 put down a layer of deposition and lithification superposition
white clay of conglomerate
6 cut through all layers of | normal faulting law of cross-cutting
clay. Push one side relationships - faults are
slightly upward. Attach younger than the rocks in which
the layers. they are found.
7 emergence
8 cut off part of the top erosion
layers, exposing the blue
layer on one side, and
the white layer on the
other side.
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Work Sample & Commentary: Faulty Dough
High School Science

D/

BLOCK DIAGRAM NUMBER __ 2

step procedare geologic process modeled geologic principles involved

pumber

1 put down a layer of red clay | deposition and lithification of superposition - in any series of
sandstone sedimentary beds, the oldest beds are

on the bottom and the youngest beds
are at the top.

2 put down a layer of yellow deposition and lithification of superposition
clay shale
3 put down a layer of blue deposition and lithification of superposition
clay limestone
4 put down a layer of white deposition and lithification of superposition
clay conglomerate
5 put down a layer of yellow deposition and lithification of superposition
clay shale
6 put down a layer of red clay | deposition and lithification of superposition
sandstone
7 fold the clay by applying folding Iaw of cross-cutting relationships -
pressure from the sides. folds are younger than the rocks in
which they are found.
8 emergence
9 cut off part of the top erosion
layers, exposing the blue

layer on one side, and the
white layer on the other
side.
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E

BLOCK DIAGRAM NUMBER
step procedure geologic process modeled geologic principles involved
number
1 put down a layer of red clay | deposition and lithification of superposition - in any series of
sandstone sedimentary beds, the oldest beds are
on the bottom and the youngest beds
are at the top.
2 put down a layer of white deposition and lithification of superposition
conglomerate
3 put down a layer of yellow deposition and lithification of superposition
shale
4 put down a layer of blue deposition and lithification of superposition
clay limestone
5 put down a layer of red clay | deposition and lithification of superposition
sandstone
6 fold the clay by applying folding law of cross-cutting relationships -
pressure from the sides. folds are younger than the rocks in
which they are found.
7 emergence
8 cut off part of the top erosion

layers, exposing the blue
Iayer on one side, and the
white layer on the other
side.
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LF )

BLOCK DIAGRAM NUMBER 4
step procedure geologic process modeled geologic principles involved
number
1 put down a layer of blue deposition and lithification of superposition - in any series of
clay limestone sedimentary beds, the oldest beds are
on the bottom and the youngest beds
are at the top.
2 put down a layer of red clay | deposition and lithification of superposition
sandstone
3 put down a layer of yellow deposition and lithification of superposition
clay shale
4 put down a layer of blue deposition and lithification of superposition
clay limestone
5 cut through all layers of normal faulting law of cross-cufting relationships -
clay. Push one side slightly faults are younger than the rocks in
upward. Aftach the layers. which they are found.
6 emergence
7 cut across the top layer, in erosion
an irregular horizontal line,
creating an unconformity
submergence
9 put down a layer of white depasition and lithification of superposition
clay conglomerate
10 emergence
11 erosion
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o

BLOCK DIAGRAM NUMBER S

step procedure geologic process modeled geologic principles involved
number
1 put down a layer of green deposition and lithification of an | superposition - in any series of
clay unknown layer sedimentary beds, the oldest beds are
on the bottom and the youngest beds
are at the top.
2 put down a layer of blue deposition and lithification of superposition
clay limestone
3 put down a layer of green deposition and lithification of an | superposition
clay unknown layer
4 put down a layer of white deposition and lithification of superposition
clay conglomerate
5 put down a layer of green deposition and lithification of an | superposition
clay unknown layer
6 put down a layer of blue deposition and lithification of superposition
clay limestone
7 emergence
8 fold the clay by applying folding, with a plunging fold axis { law of cross-cutting relationships -
pressure from the sides. Tilt | (anticline) folds are younger than the rocks in
the model. which they are found.
9 cut off part of the top erosion
layers, exposing the layers
below to conform to the
diagram.
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Work Sample & Commentary: Faulty Dough
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BLOCK DIAGRAM NUMBER 6
step procedure geologic process modeled geologic principles involved
number
1 put down a layer of red clay | deposition and lithification of superposition - in any series of
sandstone sedimentary beds, the oldest beds are
on the bottom and the youngest beds
are at the top.
2 put down a layer of yellow deposition and lithification of superposition
clay shale
3 put down a layer of blue deposition and lithification of superposition
clay limestone
4 put down a layer of yellow deposition and lithification of superposition
clay shale
5 put down a layer of blue deposition and lithification of superposition
clay limestone
6 put down a layer of yellow deposition and lithification of superposition
clay shale
7 cut through alf layers of normal faulting (horst and law of cross-cutting relationships -
clay in two places. Push up | graben) faults are younger than the rocks in
two sides slightly. Attach which they are found.
the layers.
8 emergence
9 cut off part of the top erosion
layers, exposing the layers
below to match the
diagram.
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