Work Sample & Commentary: Acid Rain
Middle School Science

The task!?

Students designed and constructed a device to collect and measure rainwater. They recorded
rainfall amounts and also tested samples of rain with pH paper over a three-month period,
and compared their data with regional data collected by the National Weather Service.

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

alone v in a group

\ 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:'*’

BElc Scientific Thinking: Use evidence from reliable sources.

BBIf Scientific Thinking: Work in teams.

B8 Scientific Tools and Technologies: Use technology and tools.

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.

B2 Scientific Investigation: A systematic observation, such as a field study.

What the work shows

BB Scientific Thinking: The student uses evidence from reliable sources to develop
explanations.

(A) (B) (C) (D) (E) (F) The students gathered data from classmates and web sites on the
Internet. They compared their data and the class data to the experts data to verify their
conclusions.

"2 For related work on Acids and Bases, see “Acid/Base”, page 70, and “Buffer Lab”, page 375.
® The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 152-187.
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BBf Scientific Thinking: The student works in teams to collect and share information and

ideas.

(C) (D) (E) (G) (H) (I) (J) (K) (L) (M) The students produced and compared charts of their
own data, the class’s data, and data from the Internet.

B8a Scientific Tools and Technologies: The student uses technology and tools to observe
and measure objects organisms and phenomena directly, indirectly and remotely.

(N) Students designed a simple device to collect and measure rainfall. They used tools such as
a ruler to measure rainfall in inches, and a graduated cylinder to measure sample volume in
milliliters.

(M) (O) The students used indicators to test samples of rain. They observed that the pH of the
samples caused chemical reactions that produced color changes in pH paper, and they
correctly concluded that the rain samples were acidic.

Bld Scientific Tools and Technologies: The student acquires information from multiple
sources such as the Internet and experimentation.

(A) (D) (E) (M) The students utilized the Internet as a data source. In addition, the students
utilized the computer for word processing and spreadsheets.

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

(C) (D) (E) (G) (H) (I) (]J) (K) The students organized and presented data in a series of tables
and graphs. They attempted to maintain a degree of uniformity in the style of their graphic
presentations.

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

(P) In the first paragraph of the conclusion, students argue for their hypothesis from the
evidence of their own and others’ data. They also correctly note the significance of the
geographic difference between their own data and the data they accessed on the Internet.

BBIb Scientific Investigation: The student demonstrates scientific competence by completing
a controlled experiment, such as a field study.

(G) (H) (N) The students built their collecting apparatus and used it for a period of three
months to collect data from natural phenomena that occurred outside the classroom.
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Work Sample & Commentary: Acid Rain
Middle School Science

Background:

0 From our class discussions, the books that we read, and the
information we got from the INTERMET, we learned aboul acids and
bases, the waler oycle, and acsd rain.

What is the water cycla? It is the way we gel our water. It's tha way
we use and reuse our water. The water cycle has three main stages:
evaporation, condensation, and precipitation. Evaporation is when the
water changes from a hguid o a gas and goes into tha atmasphare,
Condensation is whan the water droplets form into clouds in the
almosphere, Precipitalion s when all the water droplets come down in the
formes of rain, hail, sleet, or snow.

&An acid is a substance that can burn holes In vour clothes. They
have a sour tasie, Some things that are acidic ara vinegar and baltaries.
A neutral substance is harmless, A base is a subsianca that can burn the
skin. It has a bitter taste. Some things that are basic are ammaonia and
Iy,

A pH scale is a chart with the numbears 1-14 and different colors. It
is used to el us whether somathing is acidic, neufral, or basic. Hydrion
paper is dipped into a substance and malched against the pH scale. &
substance thal is acidic will have a pH of 1-8. A subsiance thal is neufral
will have a pH of 7, which means if is neither an acid nor a base. A
substance that is basic will have a pH of 8-14,

Acid rain is caused by pollution. Chemical poliution from the
burning of coal, gasoling, and oil in buildings, cars, buses, factoras,
homes, and schools goas into the air, It remains in the air until it is
washed out of the atmosphere and camied back to where we live, every
time it rains. The raimvater comes down as acid rain, Acid rain s water
that has been poliuted. Acikd rain can harm soma plants and animals. It
can destroy the food we eatl. Acid rain can discolor the clothes we wear,
MNormal raimsater has a pH of about 6. Acid rain has a pH range of 2.5 to
B.T.
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Work Sample & Commentary: Acid Rain
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Problam: Do we have an acid rain problem where we llve?

Hypothesis: We predict that we do have an acid rain problem where we
live,

Materials:

. 100 ML graduated cylinder

& wooden pole (121 cm)
Hydron pH paper

A composition notebook
Distilled water

Masking tape

Duct tape

A rain gauge in CM and Inches

L ] | N . ']

m Procedure:

1 We had to design and caonstruct a device lo collect rairwater at

. We discussed whal we had o make,

2. Wa discussed how 'Wwe would attach lhea pola ta the graduated
cylinder and place it outside our classroom windosw,

3. Wetook a gradualed cylinder and attached It to a pobe that is 121
cm in length with masking tape. We found out that the masking tape
did not work, so we used the duct tape instead io altach the pole o
the graduated cylinder.

4, We decided to pul the raimwater collacting davice outside of a
window thal had the least blockage in reom 307 at .

5. We discussed how we would collect and record our rainwater data
using our collecting device, We decided to check the rainwater
collecting device daily and record the date. If it rained, we would
record the amount of rainfall in milliliiers and inchas.

Q . We also decided that each time we collected rainwater, we would
test the rainwater p.H. by taking ane strip of hydron paper and
dippirg it in the water and then taking it out comparing the color of
the dipped hydrion paper to the P H. color chart. We would match
the color of the dipped paper 1o the pH calor chari.

7. Wea would compane our group data with ihe class data.

@ & We would compare the data collected at with INTERNET
acid rain data.
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M)

Conclusion:
Q In conciusion, our hypothesis is cormact, Wa have an acid rain
problam at _ _. Wea looked at our group and class pH data that wa

collectad during the months of April, May and Juna 1988, and found that
we had pH readings of 5.5 and 5.2 for April, for May 5.3 and 5.3 and for
June 5 and 5.4, We compared our group and class pH information to the
average pH data for tha New York Stale region an the INTERNET. We
found oul that our group data, class data and regional dafa weara the
same for the month of May with pH readings of 5.3, 5.3, and 5.3 but
different in April (5.5, 5.2, 4,T) and in June (5, 5.4, 5.7). Because all
group, class and INTERMNET raimwater pH information collected was in tha
acid ran range of pH 2.5 - 5.7, we concluda that we have an acid rain
problam at ___ _. Because the pH data on the INTERNET is for all of
Mew Yaork State and nof just for Mew Yark City where we go o school, we
think that our group and class pH data is better for than the pH
data an the IMTERMET.

Im April our group collected 3.2 inches of rain, the class collecied
8.5, and the scientists collected a lotal of ¥ inches of rain, Then in May
our group collected 3.2 inches of rain | the class collectad 4.7 inches and
the scientists collecied 8.9 inches, In June, our group collecied 2.1 inches
of rain, the class collected 4.4 and the scientists collected 5.9 inches. We
found that our group, class and INTERNET data wera very differani. We
think this is bacause in April the group only collected rainwater twice, the
class collected B fimes. In May our group collected rainwater 3 times the
class collected T times. In June our group collected rainwater bwo times the
class collectad five timas. In April, May, and June sciantists collectad
rairmwater avary tima it rained. 5o we think that the scieniisis had the best
rainfall data. S0 looking al their data we found out that there was less rain
for the month of June (5.9 inches) than in Aprdl { 7.0 inches) and May (6.9
inchas),
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Work Sample & Commentary: Discovering Density
Middle School Science

The task!**

Following classroom discussion about the concept of density, students performed an
extensive laboratory investigation. In the lab write up the students were asked to:

® discuss the definition of density;

® state a clear purpose for the investigation;
® give four clearly stated hypotheses;

® list all materials;

® clearly organize and label data;

e discuss any observed patterns;

® clearly explain laboratory procedures;

® summarize results;

® suggest ideas for future study.

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

alone \ in a group

vV in class as homework

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

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

Bil- Physical Sciences Concepts: Properties and changes of properties in matter.
B2 Scientific Connections and Applications: Big ideas and unifying concepts.

BBb Scientific Thinking: Use concepts from Science Standards 1 to 4 to explain observations
and phenomena.

BBlc Scientific Thinking: Use evidence from reliable sources.

BBl Scientific Thinking: Evaluate the accuracy, design, and outcomes of investigations.
BBt Scientific Thinking: Work individually and in teams.

B8- Scientific Tools and Technologies: Use technology and tools to observe and measure.
BEd= Scientific Communication: Represent data and results in multiple ways.

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

" For related work on Density, see “Flinkers”, page 76, “Density of Sand”, page 412, and “Density”, page 423.
" The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 152-187.
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What the work shows

B2 Physical Sciences Concepts: The student produces evidence that demonstrates
understanding of properties and changes of properties in matter, such as density....

(A) (B) There is clear evidence here and throughout the work that the student understands
how volume and mass relate to density.

(C) Although the student has a misconception (air does not have zero mass, and this should
be corrected in a revision), the student does describe density in terms of volume and mass.

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

(D) (E) There are several places in this work where the student acknowledged that volume
can remain constant and yet, if mass increases or decreases, the density is changed.

(F) The student provided evidence of understanding that if the density of an object is less than
1.0 g/ml the object will float in water.

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

(E) The conclusion ties together the concept of density and why objects in the experiment
floated and why some sank. This shows that the student was able to use her conceptual
understanding of density to predict whether an object would float or sink given information
about the density of the medium into which the object is placed and the density of the object.

BBl c Scientific Thinking: The student uses evidence from reliable sources to develop
descriptions, explanations, and models.

Throughout the work the student used information from reliable sources. One source was
direct experimentation. However, the student took information, whether from the teacher or
some other source, and explained some sophisticated concepts in her own voice.

BBc Scientific Thinking: The student evaluates the accuracy, design, and outcomes of
investigations.

(G) The student identified several reasonable sources of measurement error.

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

B2 Scientific Tools and Technologies: The student uses technology and tools (such as
traditional laboratory equipment...) to...measure objects...indirectly....

The student determined the volume of the balloon by using the formula for a sphere.

(H) (I) The student determined the volume of an irregularly shaped object by using water
displacement.

BB Scientific Communication: The student represents data and results in multiple ways,
such as numbers, tables, and technical...writing.

(J) The student presented data in tabular form and analyzed the data in writing.

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....

(K) (L) (M)
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Brsocses (K

Statent  SMALL BLOCK/ LARGE BLOCK
i Mass the block of weed

[Meaners th length, haight, ard widli of tha black in cankimtor:

=

3 (Caleulake the volume wiing the formula for a rectangular wslid.

i Calodate the dansity of the block.

L F‘mnfﬂtlﬂmllaﬂhlﬂ'?fla{:ﬂum-ifhhdﬂ

&, Seentdy place cach block of wood mbo weter to determine if it Ploats.
7. [emave the block fram watar.

8. [Qepwat for the other block.

Station 2 STEEL 8BRS
| Fill the gradusted cylinder with 5.0 ml of water.
7 Mot the grodusted cyfinder and water.

(ranthy vell 20 heads inko gradusted cylindes

5 Mt the graduster cfinder, water, and boad
5 (Caloulate mass of the 20 boads.
&, [Qecord the volume of water and 20 beadk.
7 (Caloulate volume of the 20 bead:
8. (Calculate density of the 70 baads.
[dseeme whather ov nok the tael beads float.

i Plowr water back its the beaker and vephace the beads inta a petw dich

Statiens  UNKNOWN LIQUIDS
1 Mm: the quu.ut-J aJ-thH
2 Dwrwnmhlq 3 ml aF Ltquml inko the g‘ﬂﬂ‘.lﬂtd |:|.||i|-|Jlr.

3 [Mass the graduated ayfinder and the |_iquid.

&, [Lacomnd the exact wolume of the | iguid that was poured inbo graduated cglinder.
5 Caleukats the dancity of tha |iguid

& [pmait. for abhas | iquide.

New Standards Performance Standards
New York City Science—First Edition 213



Work Sample & Commentary: Discovering Density
Middle School Science

Gttons  BALLOON (L)
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Statien 3 [HUEECR STOPPERS

M eees thae wbber rhoppen.

Flour approsimately 40 ml inks the graduabed ginde.
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[Lapeat fom sthe ctoppers.
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i Plass the cohi,

Plove approsimataly 40 ml ik gradustad oindes,

[Qecord snact voluma of water in gradustad ailinder.

(Santly ploce cork ints graduated sgdinder.

Be surs cork it complotely covered with water and smsare vobims of vator and cork. ()
Caleulote vohame of cork

(Coleulate density; of covh,

[Slepeat fur stier combks

B ~ O B o

Ctation 7 ALUMIMNUM FOIL BOATALUMINUM BALL
i leﬂi and aluminum boat Hlnhfq e wibrueton s mebrackone,

7 Mass the bt

3 Moeawre the lingth, width, and heght of the boat

A. (Codoulabe the vohume of the boat.
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Small Block | 0.648 g'ml | Sieel Beads T g/ml
Large Block | 0.616 g/ml | Sm. Stopper 1.1 gfml
o Balloon | 0.0052 g/ml | Med. Stopper | 1.5 g/ml

Small Cork | 0.15 g/m] | Lrg Stopper | 1.2 g/ml
Mediom | 02gml | Almn Ball | 1.2 g/ml
Cark

Large Cork | (.17 pml
Almn, Boat | 0.012 gml

[ he aheminum boat flosted, bacause it's destity was abova 1.0 gfml. [Part of the weasan, i becauce the smsty
@ = the i of the ok (shich wagh cothing) e counted in the ohun, tha whes s i s by
R BT SRR U WSS (i, ¥ BT SR IR T Sl 26 S AR Rt
AT T B eSO TR SRR T W R S e M, e P

(D) T find if what happers to the dessits of an obsct the mau of on dbiuct goe: up. and the volume days
that e | Dshiud 2 chustions 5 mnd 6, and 3 [F yous losks ot tha thappas and cxvles bhsk ary the sos voluria.
wour ol saen that the misss of the rhoppar it langer. Tha densitsy of the mess masrive digect i higher i ol thres
(imall. medism, and lﬂgl‘,l eannc. |n the Bquu‘-: vhakion the welume aleayi shayiel ke iama, yob the mere maiers
Lﬁ”l&tidj'iﬂﬂhﬂd#lhqh:‘-mrbj aimhaﬁﬂdﬂd*ﬂnm:;dﬂﬁp&wmdﬁ-wﬂn
ﬂ-ﬂu’ﬂ'ﬂ Lame, Hﬂ-illﬂii‘hﬂdﬂiql
TuFinJ-lthwmbu-kLrJnnﬂanmi-I:jmtiF'ﬂurnLH-gnﬂupdemmwﬂulmll
lookiued ak chaation 7 backwards (iF wa had & alumienss boll Frst, than bt it ik o bost), When the alwmioum
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wort in @ hall, the danety was high, and whan & waz a bost the dencty was bew. T hit i bacoues the qace in the
abjact wa countad an part of the ebject |n condhwion, if the volum of an diect gees vp and the mass sty the
s, the deniity will go dowa.

T find vt why things foat: | locked ot all of tha shations, cmcl the table | mada on the grevius page,
Lhﬂqi-ﬂdhmmﬂuﬂuﬁnﬂqn{tj&rhdﬂﬂm_nnﬂﬁ mﬂﬂwnth&nﬁiﬁn
dorwitey bighar than the kquid they s i will sick

A ctael boat Ploats, becouse it has sides on it [ it worm simply & daed pomel, i would sk B o mock
Thi s s b iy b e bk sty i ok o w Bt b ot it o L i s
the waber

MDD Sucne thinge thak st s alfoct g b o rov 1 mvamg. 505l v o, sk o W e
oo thiny had the dded cinst of the wetaw: when they wovs. waighedk how yoo maarmad the cinsuunFasanca of the
balloan. |:|-h:uu4:uitmﬂﬂﬁihﬁhhin&ﬂmiﬂuﬁw—mu&mw-&nh
nﬂghﬁﬁdFﬂlnwLm*rﬂ\a; dﬂﬂl:nﬂ]ﬁmﬁ'ﬁud‘ﬂq:!ﬁnamﬁ measyraments I:IF-'Fhr
G ks vt i i ik s i kol it s el it b ki o ek ik
Peatad wing wotwr displacermant, Hhe abjucks might net haun baan in tha swster sl of the way, giving and
inacrumats reading cn the gradusted oylinder.

{(smclusion

O T i i g st i W s iy sl g, N
completing e |ab, 1 e maty bo conchode, thab iF the mace of an chysck goar up and the woluma days the tame
the dencity will go up: thot if the wchuma of an dhusct gee up and the mast dags the same the dessity wll g=
dwen: that shincts Past bocause theg oo lecs dansa thon tha ndbctance that they are i and that o rhesl boat
Mlace b i hos sde Wfah this now heowladge and undertanding | parsonally know o Bitle bit move about
b thi sworld works, | will sl ko horw 2 find the density of things i | sver nead o bnow if something floots.
ke if | sver mend to construct a bast, or mmething ble that  [ow that | know how to find the desdity) of an
- H.-*uld”ﬂihﬂ:d‘.ingba-guintnmphq;h.dnJFHiﬂmu&ﬁﬂl@umHhﬁhﬂp‘qmm
through thinge with dfferunt duniby's. K nowing how to calodots this, and being abls bo callste tha might be
asod for a b i making duowalles sgathebic maberial, ov Fiding dtundy materads to mahe wnebhing which mudk
ka vary whreng
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The task

Students in a physical science class were asked to test the effectiveness of one of several
different common products. The task required them to perform detailed and accurate testing
and report results in a form for public presentation. Further, the students were asked to
design and give a presentation promoting the most successful product.

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 v with peer feedback
timed ' opportunity for revision

Students had two weeks to complete the task which was part of a unit on scientific
methodologies. While students videotaped a portion of their presentation, it is not included
here.

Science required by the task

Paper towel testing is a common middle school activity, but many students select variables
that are social in nature (e.g., cost, appearance) and are more easily measured than are
strength or performance. This project tackled variables that required more imagination and
effort to measure.

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

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

BBl2 Scientific Thinking: Frame questions to distinguish cause and effect; identify or control
variables in experimental or non-experimental research settings

BEd= Scientific Communication: Represent data and results in multiple ways.

BBl2 Scientific Investigation: Controlled experiment.

What the work shows

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

(A) The student related the thickness (form) of towels to the characteristic of strength
(function).

¥ The quotations from the Science performance descriptions in this commentary are excerpted. The complete
performance descriptions are shown on pages 152-187.
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BBlb Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of the designed world, such as...the viability of technological
designs.

(A) The student provided evidence of thinking through the design of paper towels and how
well they would serve the intended purpose.

BBl Scientific Thinking: The student frames questions to distinguish cause and effect; and
identifies or controls variables in experimental and non-experimental research settings.

(B) (C) There is ample evidence of the student’s recognition and control of variables.

BB Scientific Communication: The student represents data and results in multiple ways,
such as numbers, tables...drawings, diagrams, and artwork....

(B) (C) The experimental set-up is communicated in both words and drawings.
(D) (E) The results are communicated in tables, graphs, and words. The histogram is more

effective than the pie chart. There is a reversal in the table for Test #2 (data for “Job Squad”
and “Bounty”), but the multiple representations actually allow the reader to figure that out.

BBla Scientific Investigation: The student demonstrates scientific competence by completing
a controlled experiment. A full investigation includes:

® Questions that can be studied using the resources available.
(F)

® Procedures that are safe, humane, and ethical; and respect privacy and property rights.

® Data that have been collected and recorded (see also Science Standard 6) in ways that
others can verify, and analyzed using skills expected at this grade level (see also
Mathematics Standard 4).

(B) (C) (D) (E)

® Data and results that have been represented (see also Science Standard 7) in ways that
fit the context.

(D) (E)

® Recommendations, decisions, and conclusions based on evidence.
(G)

® Results that are communicated appropriately to audiences.
(G)
® Reflection and defense of conclusions and recommendations from other sources and
peer review.

The student presented the work to others, though evidence of the presentation is not shown
here.
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220

Test #1

o Problem: will ihe protuct, Bravey paper towels, be stronges than the other 3 brands of
paper Which brand is the strongest bramd?

Research: swength is a major part of fhis experiment. The word strong or strength dossn't
¥ have Lo deal with muscles, To be atrong you most be powerful and abile o reaisl

nfinck. As well oy bemg poovesfil, you most be well esiablished, firm, schd, not essthy broken, or
mieadfist. The woed steacdfusl basically comes down o being finnly fixed, steady, and wedl buil
The word strength has o similar meaning. To heve strength of means io bave fhe ability i endre,
suppart, or force m umbers.

Paper is & material made by pressing pulp of rags, straw, or wood inlo then sheets.

A torweel eam be cloth or paper. Based upon s experiment {he towels being iested ar
e of paper. Diying is the major papose for & paper iowel, bl somstimes they'ne used for
scrubbing sorfhce.

Hypothesis: Based foem the research, 1 hink cor product, the Brawny paper lowel will be
: HhmhmﬂhlﬂﬁjﬂMUfppu.ﬂﬂrhﬂmlﬂﬂjmﬂmitwﬂl
@) v vben wet. Bt uniike tho ciber beands Bieaway is thicker, When we compare the
charscteristics of sirength Bravery fits ol the chamscderistics. Brswny can resisi afisck. T s well
established, firm, salsd (hick, in olbes words), and well baill. In cur test we will actually find
anial i can handle “force in mumbers.

Set Up: The paper towel will be lanid over the rim of a plastic bowl, spproximately 4 1/4 of
paper towel will be secured 8o thal il is tight with a mobber hand. The paper lowel
@  will be sprayed 20 times wilh a fine mist from a wter bottle, Peociss (the weights) will be put
oft oo &t o time wntil the towel breaka. Then we'll count the penmies and record car dats. The
process will be repeated for (he olkss brands as well

20 juirks

%:_1 E’ﬁ?.?ﬁ“é:. \Af
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scrubbing surfaces.

LM

Corgrd

£I0. Will the prodoct, Pransoy paper lowels be stmuger than (e cther 3 -brands of
paper iowels? Which brasd is the atrongesc bramd ¥

Rescarch: smmgih is & major part of this experiment, The word strong or strength dosan'l
mhwm:hﬂ wilh musclen, To be strong you musst be powerfisl and able o fesist
attsck. Az well a5 being powerful, you must well exiablished, A, solid, pol easily broken, or
sloadlial., The word slesdinit bosleally commes dovn to being firemby fived, sosdy, and well budlt,
The waord strengih has & soalar mesning, To bave stremgth it mears to have the sbility to endare,
supgart, ar force in pumbern.

Paper i & maberial made by presging palp of mgs, sy, or wood indo thin sheets.

A bowel can be cloth or paper. Based opon this experiomat the towels being tested ame
made of paper. Dhrpmg ia (he majar pinpose for o paper lowel, bul sometizoes they'ne ased for

Carpet i o wiorven o felted piece of materinl that covers floom. In meny coses canped misd
be cleaned  Usally they are cleaned wilh veooums it sometimes when there i= a spill a cleamng
saluticn and & bandle of paper towels ‘will do the job,

Hﬁlhesﬁ: Buassedt from the research, [ think our product, the Brvsmy paper sowel will be
siriiger. Beuing thead the dowel is made of thin abeata of paper, there ia the likely resson that it will
rip if wet  Fht umlike fhe ofher bmods Brosmy i thicker. When: we comgare the charelersiics of
rirength Breamy fits all of them. Brawmy can resist attack. 1 is well establish, frm, sohid, (ck
m ckher wirds), and well bl Enoour second 1est we will schally find ol if it can badle
scmubbing o spill oo a rough, woven plecs of carpel.

Set Up: in this experimend the first aiep in 1o wel ong area of the carpel by squisting it 9 tines
waber bottle. The area will be agairted 9 times i the gxack area for a single fesl, Then
whoers (e second brand is lested we'll move 1o 8 different aren apd squirt mine Gmes (and so oa).
G The wet nrfane will be scrbbad wilh aoe sheet of (hs paper towel The carpet will be scnibbed
awer and over with the paper foed vt the paper bowel beglins weanmg away. Witk the first
notioe of "wear and tear® we'll stop rabhing, Each brnnd will be bmed for {be sumber of second
aof mipmbes if waa sbis to bold up withoot sarng. Then the: datn will be recomded.

1
U'J'}-.-q:u, 4

Test #2
R .

8 s
o

New Standards Performance Standards
New York City Science—First Edition

221



Work Sample & Commentary: Paper Towels
Middle School Science

222

/D) Test #1 Graph

Brand of Prper Towel # of Penroes (weights) it held
Bty 156
HghDny 5l
Job Sequadd 264
Hrawan 256

Tiels & Penmies

This graph pives you as Ldes of how wech penniss filled the plascic bowl im
T tests. The musber of penniss the Eowsl brand was able [o hold 1w wTitben
scToas B painlis. In sddicion dt talle st of ki 797 penmiss uhat parcant
of i cercais brand wasm sbis to hald. In Brasoy's cese 1& held 32X of the

e .

Eex: \

High Dry == M % F
Sriwie -

Bounty =

Jub Bquad = <

Basail by this pls gragh you cam gee fob Squed bald the moat permies. Foallewing Ehit
Brwwny hald }56. Then Bouncy held the thinl grestest smowst of permiss. And laar,
High Bry hald 103 of the panniss.
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G Test #2

5, »
Eirand of Towel M#ifwwah
Eiramy I meramich
Bourty 5 neconds (1 mime)
Tigh Dy 12 seconds
Sab Sequasd 16 socomils
Berub & Bubk

This bar praph shows which paper towsl could sissd up, and last tha Joogest
by rubbing 1t om & wer piece of carpss uncil 1€ hsd & ©ear.
Ths z-mnip nemap the bromin of tha L pepar tovmls. The yeaxis ssbers b 5, with
& rangs of O to 67 secomds. This sxig ip the cims acis. Wy lsoking st the graph
wou cmn mam that Jeb Sqead lawited for 8 ssceoads werll sipping. Bome of che ether
fouels were ¢loss to Job Gguad's bima,
Brawey took 3] sectads wnill 1t were susy,
and tear. Righ
Biy camm In lawr,
with mly LT
sscoads, | | I

Bamty took |8 ssoomds bhefors wear
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Conclusion:

G T Based from boih tests and praphs, T compared my results and found that my bypothesis was
inccerecd,  Job Squed tarmed oot o be the stronger brand in both teals. Job Sqaad was abde to hald
264 pennies befom bivaking, and vwas able io lust $0 seconds withiss weer o {ear Tn the
Iypeothesis | predicted that Bravwmy would be the stronges!, but fivemd that 1t was & penmies short of
berirg ted with Job Squsd. Tn the Serab and Fub teat their wea o great difference in the resulis:
Jotb Squad lasted for 0 seconds, while Brnwey was only able io bt fir 30 seconds-a difference
af 3 seconds

When msleng my bypolbesis | had trooble decided on which brand would be the strongest.
Twa of ke fous paper ioaels wers rather thick, bt Bounty seemed to be a higger shest. Tn my
bypothesis [ was parily right, Bounsty was strong-hil ool e sirongest.

Job Squad is the better and stronger brand 11 can handle force in mumbers, and oteacasky it
waa kil very well, frm, steady, snd il was ool exaily broben.
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The task'?”

After a study of the interactions that occur within ecosystems, students were asked to design a
bio-box showing a pond ecosystem. Using pictures and models made from construction
paper or clay, students were asked to depict both the living organisms and the non-living
physical factors in a pond ecosystem. Students in groups of two to three met in a planning
session to discuss a design for the ecosystem, using the diagram “Needs and Activities of
Living Things” as a guide. Students gathered materials (e.g., glue, scissors, construction
paper, tape, markers, colored pencils and a ruler) and made items to contribute to the bio-
box which could be constructed in a shoe box, milk carton, or a 2L soda bottle cut
lengthwise. In the second session, students constructed the bio-box. In the third session,
students used the bio-box and their knowledge of interdependence to answer questions on
the worksheet. Though the questions were answered by the entire group, the last section of
the written component asked each student to list his or her individual contribution to the
project, and the conclusions they drew about interactions in a pond ecosystem.

The task calls for the student to explore the range of available floating and sinking objects. In
order to accomplish the task, it is necessary to combine floating and sinking objects to
construct one of the correct density.

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

\ alone v in a group

V 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: '**

BBld Life Sciences Concepts: Populations and ecosystems.

B2 Scientific Connections and Applications: Big ideas and unifying concepts.
BBIb Scientific Thinking: Use concepts from Science Standards 1-4.

BBl Scientific Thinking: Work individually and in teams.

7 For related work on Interdependence, see “Biomes”, page 104, “Owl Pellets”, page 234, “Eagles”, page 456, 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 152-187.
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What the work shows

BBld Life Sciences Concepts: The student produces evidence that demonstrates
understanding of populations and ecosystems, such as the roles of producers, consumers, and
decomposers in a food web; and the effects of resources and energy transfer on populations.

113

(A) The students demonstrate knowledge of the role of producer when they state “...carbon

dioxide & water taken in [and] used by plants to make food.”

(B) The students explain flow of resources within a system by explaining the dynamics of a
food chain. Although their use of the term “food web” is erroneous, it is clear that they have
a basic understanding of the functions of trophic levels.

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

(B) The students demonstrate understanding of order and organization.

(C) (D) Evidence of basic understanding of change and constancy is indicated in the students’
statement concerning ecological balance.

(E) (F) The graphs showing the effect resources have on population size indicate an
understanding of cause and effect.

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

(C) (D) The students draw conclusions based on their knowledge of the roles of producers
and consumers, and application of Science Standard E#d.

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

(H) (G) The use of the plural “we” indicates that each student participated as a member of a
team and contributed to the collective results.
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THE LESSOH

BUILD A BIO=BOK

*INTERDEFPENDEMCE IN A POND ECOSYSTEM®

Directions: Deslgn & blo-box with lLtems made [fom constructicn
paper and clay, and magazine or drawn pictures of organisms that
are found in & pond ecosystem, The box may De constructad Crom
a shoe box, milk carton or a soda bottle (two-liter] cut length-
wise. Use the picture “Heeds and Activities of Living Things®
ae a4 gulde, Use the blo=box o anever the questlons below
about interdependence in & pond scosystem.
la. Look at the pond ecosystem and make a list of the living
organisms. ?l'ﬂ:i‘ ‘ ,"',r- rEMs gre -
LIVING ORGANISHS F'—'flrﬂ' r-F", r:LE'rE [ Idn&
4 Tu.-— |',P {-,.p,.l’-'ﬂ
Fﬁﬁ;‘lx.ru: -IIF \j h[J
’J W-E
J|":-.5,.---'-|_."-I|‘3I {'.I."'ld |‘I.:1r~ e
LB. Hake a List of the nonliving, physical Eactora in the Fey
F rﬁzﬂnﬁ
pond ecoEysten.
HﬂHLI"n‘IH":- PHYSICAL FACTORS
e n::ﬁ lwmg fhinos ore;

g;ﬂ oy, Sumhah; Tocks, ced

Zh, UOsing the bio-box as your gulde, complete the chart below

indicating which organisms are the producers, compumers and

decomposars .
PRODUCERS COKEUMERS DECOMPOSERS
oty . *hackerio.
Ao S R
b e
g * \izaxd
@ Lﬁ.‘nﬂﬁ"‘-—
« pakteetiies
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(2}

2B, Define thess words uslng your knowledge of pond lifes

erotucer: Ty bring abodl; creale To make a gpec jal process
Far ﬁa{fleIL-IF. A f-'lllili"'—r making s own' foad

Consumer e .
- Ooe. e Cotumes, | hatk ity the Pm.j-,_.;,:—-.—.. Fov epasTiie - c.t_li-'"Ig
D s uuzr:m o% O olYEN \Wininn o Gnd Eo7S dand CATV LS,

in. Bunlight is the major soucce of energy in the pond ecosystem.
Draw a diagram and write an explanation for esach sentence below,
which describes how the living organisms use the BUR 'S @RGCgY.
Use the words photoaynthesis and food wek in the disgrsm in

which Lt le appropriatel v osed.

_ S S —
e i .

LA PLANT GROWS IN THE SUNLIGHT

. . L s _a—u_ﬁiﬂ i e
T e el e pProduced *Flnﬂ’ﬁ' 5 Ccoted F‘nf}h:-ErTn'ﬁ'r‘:'E.

The Plants, chlemonil ok :
O o ety Be ooy, e e el ok
P o Vs o k. fre B e S P

#r e

B T R i ol T

H IHEECT EATSE A PLANT, AND THE FROG EATS THE IHEEE;E
gl Tt N N e

| R
This pickhuse < a..P‘t.;.';}.”
Roa Loh Arocd Wetn, Th ol shmrds with b ¢ cHhmet
0 Hhle “ﬂ%ﬁ' uﬁ?m 1 The caddruly s Yo 'l;-mliuCE':E T'tmn;ﬂ.lqu

: ool eeskS Foe - This is ¥
4oy ot wi‘_'hjn bre: « % 1% o cobguwer, I'?-' ;gnﬂm;ﬁﬂ

h"“'?'j ecks ¥y VLSS, e This 15 how a Yoad web woltlss,

o ‘l |} _.-"'
o, L
'F"QT jrﬂ-hﬂ:r-llr_\‘_ﬁ.l | —eqdlia
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(i
MAEE A PREDICTION
4h. Draw a graph showing what you think will happen to one plant
and ons snimal populasion in your pond escosystéen When there are
sdeguate (enough] rescurces, no discases or predators, DBe sure

to label the graph properly amd give it a title. Complets the

sentence below the graph.

FianT fAnifal Fapula Tion lhen Heoups

D g fire. H:J-::Iun'ﬁ‘ _ ¥ anick - freg
_E::l I;E_ | ¢ .‘ 5 Fhrﬂi. = frlr_lJlPﬁ'.J.".
n a0 ‘
Ste)
g | (EJ
2
il 118 118

PodiE | - S . T T

W .
The populaticons in the pond ecosystem _ [ r@ecs at rapid

rates when the resources ace adequate.

4. DOraw a gr-uEh showing what wou think will happen to one plant and one
animal popalation im the pond ecosysten when the cescurces are

limiced, He sure to label the graph propecly and give it a title.

cnq::lutn the sentence below the graph,
AR ] bt
—%. 3&’."‘“ - )- grimal - rrmj
T =
:;_1,,. . —~ o
wh
fedhs ¢ T '3 W ¥

The populations Iin th% pond En'gu.:.'uterl. m

wharn resources are limited.
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4]
STUDENT ACCOUNTABILITY:

Bach menber &f the tear individoally anawers the guasticns balow:

BAME: CLASS: BRTE: Jour iy 13 135K
I.\_\_'_I A

1. What 4id you contribute to this preject? In the space below,

describe what you contributed to the design and bullding of the

bio-box pond ecosystem, and the lpnfecmation that you contributed

ir answering the guestione that were glven o your team. If

you nead additicnal space, please feel free to wElte on the

back of this page.

' . ' S
I Erou W in a shoe bor ; tj"l‘-f-.‘ CSClsSors Mar Kerg . cer -*’-lL”-"'-""-l'-

-'I'-"-'I‘:.?.I‘, Ilr._l,]iﬂp_:':..ﬂﬁ"j le-“.l.“i r}'}’jn.‘lf.
I alsa h;;:-rﬂ* an The r-r;.rf.l_\r.TG'I To L'.‘j*.'-' _r?.s-“_‘.-.m' |1f¢_':'r. Tfﬁi" Iﬁ-‘ﬁ'
ecosyckem and I fjﬂ'."' a couplc ""f pictures g anirals

that“le (n the ‘pond ecosye’ef

_ ;lr:r_:'r':”ﬂ{""'-rr?.ﬂl Tr:ff-'- | I|L'-J'!’

e

G 2. What conclumicons can ywou draw about the int-ut'ucl:ll'.rnl in & ]f
- L LT " =’ 4
pond scosystem? L <cOT conc_lide ThaT g pon "-"'-f:'-f'--h'-'- ar
has o food chain i -’.l.ru'.'{ il rf'.-:i-'. ﬂ‘h 1 ehaif
. J|l ; vl | if :
is pal polanced the animals end plants ooy
|‘T‘I||'I.|r'I .
JJ
e 3, List at leas: epe (1) thipng thae you liked about doing this

project, apd at least cne (1) thing that you disliked abouk doing

this project, - f kﬂr'] This L"E:'L"t 'F"m.”-"[' becawe e gal
-I-"'J Il.'!I"JI'FI ||':Iv""'-:., IF-'JFII':TW nrf\‘ I".li'||.|";|f-.|||5 llr'l.f"f-:}r T I."|-:| rl Illx‘-.
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(i}
STUDENT ACCOUNTABILITY:

Each membar of the team individually angwers the goestions belowr

ENHE! CLASS: DATE: Diec. iy AF

1. What did you contribute to this project? In the space below,
describe what you contributed to the design and bullding of the
blo=box pond ecosystem, and the information that you contributed
in answering the guestions that were glven to your team, If

you nesd additional space, please feel free to 'lIH.H nn Cha

|
hack AF thin page. Whetr X sm‘m'n&ed Yhe \ie s J'h\-& 3he e

-"ﬂ...x-".r"'E -"Et-,e o o b

R b C o
Pz '-,J-D\'."‘R T = muﬂ% '4"5*??' d‘-‘ﬂwmﬂ}ﬂm
Cu""n.‘]'.--.'i"r:-:llu."m"l ek sljht"rcyg oLt

0 2. What conoclusions can you draw about the interactions in a

pond scosystem? 19 ime 'l,xl.-ﬂ g et ‘Ifb"-"-*hfe'é‘ e O facls o)
ot w"h Menl o Dodowee? ond \ive mfm IV he
Mo '?D"l.'l."-k'\{é- l".‘& ':I'.-"nn.\_v-.,-"lig w1 &.iﬁ'q‘\?ﬂﬁ. Fggﬂ &r

P m';ﬂ."tS So Ywe ingechs w\"'-"' die, “re w1
S e, "i"nu"':li 'r’]""| T"-"vl'.‘r;%::md % “E?ﬁ' %‘ﬂ%

m J. List at least one (1) thing that you liked about doing this

project, and at least one (1) thing that you disliked about duinq
this m:;ju:n: L loued *ve E E"T.Jl‘ Yo wl'l‘rc-_';l‘rﬂh SHTE Nhing. iy
L 1w
o E':ELJnnlih LTy |mtjﬂ$ i "-.'""HE'. -:E.:_-,n:’u

T i
-.{Il ‘?-.m Igr.ELFT o ﬂ“t""-E"— o AodE oy "Fﬂ""'}'-f‘- f"ﬁ- ﬁ'l
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Work Sample & Commentary: Owl Pellets
Middle School Science

The task'?’

After a study of structure and function, students were asked to dissect owl pellets and to
reconstruct the skeletal remains of animals contained within.

This activity is followed by a research report which includes the following information:
e Owls as predators,

e Conclusions about the diet and habit of the owl that made the pellet,

e How scientists determine the predatory structures and behaviors of dinosaurs, and
e A bibliography of books and internet sources used to compile the report.

After completing the dissection activity and the written component, students designed a
labeled pictorial food web showing nutritional hierarchy based upon their analyses of their
owl pellet.

Note: Commercially available owl pellets are sterilized and do not present a health or safety
problem.

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: *°

B2 Life Sciences Concepts: Life cycles of organisms.
BBld Scientific Thinking: Use concepts to explain observations.
BBIb Scientific Tools and Technologies: Use technology and tools.

BBt Scientific Communication: Represent data and results in multiple ways.

What the work shows

BB Life Sciences Concepts: The student produces evidence that demonstrates
understanding of structure and function in living systems, such as...whole organisms, and
ecosystems.

(A) Based upon their analysis of owl pellets and follow-up research, students designed a
labeled, pictorial food web showing a nutritional hierarchy.

(B) The written “Analysis of Food Web” provides further evidence of understanding of
structures and functions in an ecosystem.

® For related work on Interdependence, see “Biomes”, page 104, “Bio Box”, page 225, “Eagles”, page 456, 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 152-187.
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The conclusion (D) about the diet of the owl that produced the pellet the student dissected is
based on careful observations (C), and indicates an understanding of predatory and digestive
structures and functions.

BBld Life Sciences Concepts: The student produces evidence that demonstrates
understanding of populations and ecosystems, such as the roles of producers, consumers, and
decomposers in a food web....

(D) The conclusion provides evidence of this understanding when it relates physical structure
to predatory role.

(E) Additional evidence is provided by the table that organizes research into the ecological
roles of organisms whose remains were found in the owl pellet.

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

(D) The conclusion accurately applies Science Standard [a, especially as it relates jaw
structure to diet.

(E) The table showing the organization of the food web accurately applies Science

Standard B#d.

(F) Students successfully applied Science Standard [#]a when they assembled the bones found
in the pellet, and added the descriptive notes about physical structures to the left of the
diagram.

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

(A) (B) (C) (D) (E) (F) Throughout this investigation, students worked in groups to analyze the
food web and to assemble the bone structure of the organisms that the owl ate. Use of the
words “our” and “we” in (C) and (D) clearly indicate that this was a team effort.
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Fmﬂlualﬁ of Food Web

FOW DwL PELLET |]I55Er.ugm’

Pr[]-[:-[u{,!_'r Ffﬂﬁu{Ers dre mainl I.aszr'; sUth A5 ‘F|E1.:.Jt'.r'5‘
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G ExamPLES OF PRODUCERS AND CONSUMERS
FpuUND IN THE OwL PELLET
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1. Cnwls o5 Pregiators

Crewls corés one of 1he Dedt hunbers in the world, Modl owl ore
nociurmal, that means hey sleep during the day, and are aclive duimng
thie righ!, Thede cné Bonddes SO oWl that cie oo ive dunng The doy,
Creds hunt o varlety of animal including mice, rls, molkes, sthrews, small
pirch, lernmirgs, and some types of insecis and lzarcs. Although owls are
aften an lop af the food chaln, samelirmes they feed an each olher such
as the Howk and Graat Homed owls would on the Spotted owl, Before
lawnching an attock. cwls spend from a few seconds to sevenal hauws
wiatchimg and listening to thelr pray. Whan they stike, they attock from
refativaly short distances fom thair prey.

2 Conclysions Drgwn from the Owd Pallels
a What ara awl pallais?

Wingn an owl eabs an animal it seallows it wihobe, without Chawing,
O 1 igachas thalr infastinas tha maat and hash of the animal gets
cigesied, but the . bonei, arnd ather things thal are oo hard o digaes]

ang stoned in andliiner port of the owl's gamach, They foim a small ego

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



Work Sample & Commentary: Owl Pellets
Middle School Science

simgrc] peslled swhicch i loter regrangitated Dy the awl, The skeletons of the
animaly eaben by the owl are kap! well presened in the pellets
By Whiat wie find in ol pelletd
O After our group hod dissected the owis pallet we sow o lof of fur
and how. Using the instrumanibswe hod our group membens pick out
the differant bones thot were in the peliet. 'We were able 1o form an
almpst perfect skebeton of o shrew. In addifion to that we hod found bwo
micre froctured skulls aond some more bones. Lsing the chort we hod in
aur class rocem we idenfified the bones to be bird bones.
¢l Conclusions on e owl's diat
0 Encwing that this was o Garm owl's pallet we con Sondlisde thal tha
Barn gwl is @ comivors who has the sama innes funclions ai any olber
crwl. W can alio concluddé thol the Boarm ol lededs on small brds and
shiraws, By studying 1he jow Barnes of Ihose animals we ses that they are
alsd Cormivones baecauie they have Jireng sharp festh,

d} whot is e owls habiiot ke

dlast cowls live in conopess, rocky cliffs, and in very ald forests e
with differant species of condfers. The climnmofe there b boslcally mild, cold
i the wintar, and warm in the summer. Thare B one exception, and thoat
is 1l smowey owl; |l [ves in arctic climates were it B abwoys cold. Inregions

were most awls fve the aremals thay hunt are mice, moles, rats, smoll
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birds. shrews, and some linords and insecls. Thase animals need a habital
which provides them with smoller animals such s snaili, Colerpillans, and
voles o eat. Those gnimals naéed a habikal which provades Tham »ih
flowears, gross, and roots to feed an, 50 the ploces Bied obove provios
perfect habitols for owls becouse Ty Teed on smolles anirmats. They
prravicle o perlect habitat tor smaller animals because they feed an even
srvaller canirnals, and they provide a perfect habitat for even smolier
animaly becouse they feed on plants

3. Boed on A Dinasoul Bones, How Con Sclentsts Detarmins the
Slory Une of Cincsours?

The bames of a dincsaur can tell you a kot abowt if. You could see
hiow [t wos structured, and thot would tell you it"s diet ond [fastyla. | you
iook af the teath of the dinosour you could fell i it was a harbivore or g
camivore because a camivore would need strong, shaip feeth to pearca
throwgh the flash of an animal, and a harbivare woubkdn't, You could tei
Mo ald the dinosouf wias by chacking [ H's Bones ware fully developed,
Yo could also fell whedbear i bod any special features 1o halp il sureive in
it"s anviranmant. For sxampss an onimal would nesd siang legs it
chased ity pray hor g lpng diioncs therefone, it's Bones would hine

adapted ta that need. Sclenfists have bean observing and daming
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information from dincsaour bones for many yeos, and thot's why wa know

so much about fhem avan thowgh they died blions ol yeos ago

keferances: ‘World Scopa Ehoyclopeda

Internel Dabe: 13/4/58

New Standards Performance Standards
New York City Science—First Edition 243



