Work Sample & Commentary: Snails
Middle School Science

The task®?

Students were asked to design and conduct an experiment to determine how snails react to
changes in their environment. The task included writing a report that describes the
procedure, the outcome, and students’ conclusions.

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 v with peer feedback
timed \ opportunity for revision

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

BBlc Life Sciences Concepts: Regulation and behavior.
B2 Scientific Connections and Applications: Big ideas and unifying concepts.
BBl Scientific Thinking: Work individually and in teams.

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

What the work shows

B¢ Life Sciences Concepts: The student produces evidence that demonstrates
understanding of regulation and behavior, such as senses and behavior, and response to
environmental stimuli.

(A) (B) The student demonstrates an understanding of a response to an environmental
stimulus by describing several observations of snail locomotion in response to a light source;
and by making inferences based on those observations. While the inferences include some
incorrect terminology (e.g., “tentacles”), it is clear that the student understands that the
snail’s actions were responses to the light.

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

(C) The conclusion uses the concept of cause and effect to explain why the snails in the
experiment moved towards the light and away from the darkness.

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

(D) Throughout the report, use of the plural “we” indicates that the student worked within a
team to collect data and share information and ideas.

B For related work on Response to Environment, see “Bean Farmers”, page 81, “Water Tolerance”, page 98, “Toasted
Bread”, page 111, and “Endocrine Feedback”, page 449.

' 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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Work Sample & Commentary: Snails
Middle School Science

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

(E) The student’s written procedure indicates the ability to communicate the experimental
design in detail.

(F) The written procedure is supported by a diagram that clarifies the construction of the
apparatus.

DO SNAILS PREFER
LIGHT OR DARK?

Written by
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Work Sample & Commentary: Snails
Middle School Science

Do Snails Prefer Light or Dark Better
Investigative guestion: Do snalls prefer light better or dark better?

Q Hypothesis: We think that the snails will prefer the dark better since
the light may blind them.

HMaterials:

B

Scissors

Marker

Ruler

Fashlight

Dividar {Card Board]
Snail

Procedure:

G First get a regular sized box and divide it in half so that from a bind's
wignw Yol can f2e bwo squares, Color one sige white and one side

black. Then carefully with a scissors cut out a two- inch square hole on
the side of the box right in the middle of one of the sguares, Then da
the same to the cne next to It. Mext make ancther hode on the back of
thae box the same way except do it anly to the black side, Carefully
with a maker mark a spot (one centimeter from the comer af the box.)
b the same with the other side. Place the fRashlight in rest position on
the white hole in the back without any coverings, and tum it on. Put
one snail an the marked spot on the white side with the light on and
watch from the plastic window. Wait two minutes and then take it out
and measure the amouwnt it went. Do the same thing with the other
side where there i$ no light on. Compare the diference and you'll see
which they prefer better with the movement they took.
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Work Sample & Commentary: Snails
Middle School Science

Dbservabions-

LIGHT-
When we first shinned the Nashlight at the snail, the snail looked
around stretching its four tentades as wide as it could, Then as it got
it adjusted to the light, and the snail began to move, Slowly the snail
moved up coming almost out of his shell and then pulling the shedl
back into its bady. We then thought, maybe if we moved the light

Q away It would move faster, but instead the snail followed it and always
witnt toward whare the light would go. In total the snail's gooey trial in
the light moved 6.3 inches.

DR K-

When we put the same snall into the dark side, we thought it would go
& ot faster. Yet the results were totally different, When we lifted the
box we saw that the snail went toward the side were there was maore
light and to our amazement the Snails brail only went 5.4 inches and
seemed totally lost.

INFERENCE-
We can infer that the snail prefers the light better because of the fact
e that the snail moved more guickly and followeed the light. Also the
distance of trail showed us that the snall prefer the light. We think this
happened because the snall's eyes are similar to ours, If we were to
turn off tha lights and go same where we would walk a distance but
seam confuse and likely we will 9o bo & place where there is more light
and then stay in the darkness. [n the light we would walk much faster
and move along the bright side. Snails like us have eyes too but Eheir
eyes are much smaller and are inside the tip of the two larger
tentacles, Where the snail can distinguish between light, dark and feel
thelr way around.

CONCLUSION-

G In conclusion the snails prefer the light better than the dark because
the slimy Erail left behind read 6. 3inches for the light side and 5.4
inches for the dark side.
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Work Sample & Commentary: It’s All in the Genes
Middle School Science

The task'?

Before working on this task the teacher engaged the whole class in a series of discussions
about genotype, phenotype, and dominant and recessive traits. The teacher then instructed
the students to create a three column chart with the following column
headings—Characteristic, Dominant, Appearance or Phenotype. Students filled in the first
column with a given list of twelve human characteristics; the second column with the
dominant phenotype for each characteristic; and they left the third column blank. The
teacher then broke the class into groups with each group member receiving a copy of the
chart. Each student then filled in the third column, recording his or her own phenotype as
determined by the other members of the group. The class then created a large graph to
organize the data recorded by each student. On the X axis students listed the twelve
dominant phenotypes. On the Y axis the class indicated the number of students expressing
each dominant trait. The students were instructed to discuss a series of questions about their
results and to compose individual responses.

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

alone \ in a group

V in class 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: "**

BBlb Life Sciences Concepts: The role of genes and environment.
BBl Scientific Thinking: Collect and share information and ideas.

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

What the work shows

BBb Life Sciences Concepts: The student produces evidence that demonstrates
understanding of...the role of genes and environment on trait expression.

(A) The student observed, “Our traits are first determined by the genotype. We get this from
our parents. The genes carry the traits. The mixture of genes partially determines what traits
you get.”

(B) The student correctly infers the role of the environment in the expression of a specific
trait.

® For related work on Reproduction, see “Butterflies”, page 89, “DNA Models”, page 433, and “DNA Concept Map”,
age 439.

B 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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Work Sample & Commentary: It’s All in the Genes
Middle School Science

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

(C) Throughout this task students worked together gathering and representing data and
sharing data and ideas. The production of the written work demonstrates the students ability
to use the shared data and ideas to produce an individual piece of work.

(D) (E) The student worked with other team members in gathering data for the table of
personal characteristics, and contributed to the bar graph that displays the whole class’s
characteristics.

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

(C) This evidence demonstrates the student’s ability to explain results in narrative form.
(D) This evidence demonstrates the student’s ability to represent data as a table.

(E) This evidence demonstrates the student’s ability to represent data as a graph.
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Work Sample & Commentary: It’s All in the Genes
Middle School Science

Srience 12118

Thi: difference between phematyps and genolypes is that you can see the phenaipe
and the genciype makes up the phenatype. Dur iraits are firs determened by ibe Q
gEnabype. We get this from our parents. The genes carry the trants. The mosture of genes
pastinlly determines what traits you gel

Tongus rolling, free earlobess and dark hear ane the thres most common trasts in our
class. Curly hair, dimples, and chockwase hair fiorm are the least comman | think that the
Puair form wasn't tested cormectly encugh One person out of 27 people had all of the
dominant raite One person out o 27 pecple had ihe lesst smount, with 3 aut of 9 traits
W have ilifferent trails because we sach have a differenl pessetle make up

[ think the esvirpement has an efect on our trame 160, For excemple, freckles are
affectad by the environment, People who have freckles uaually show them daring ik
spring and sumnmer. 1 think people with eckies live in environments whene they e
expisare by bt of sum

Q [ think that if peaple with the trait fior freckdes lived in 2 cold environment whers it

5 closdy and mins & lol, their freckles would not show as much, However, | think this
typee aff environme would be mone suntable fof people with freckles, bacavse they have
spoits-of melamin m ther ki instead of an sven amount of melanin, whesch helps to progect

the akin calbs from damage due to exposure 1o the sum
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Work Sample & Commentary: It’s All in the Genes
Middle School Science

(D

Characteristic Dominant Appearance
or
Phenotype
Hair Whorl Clockwizse Chockwase
Hair Form Curly Curly
[rimspled Cheeks Dhimpled Cheeks Dinpled Cheeks
Tongue folding Folder Folder
Tongue Rolling Roller Ruoller
Long Evelashes Long Lashes Short Lashes
Widow's Peok Prescnt Absen
Free Enrlobes Free Lobes Free Lobes
Humir Color Dhark [ark
Mormal Vision MNowtial Mormied
{Not Color Blind)
Eyesight Mormal Normal
Freckles Freckles Absent
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Work Sample & Commentary: It’s All in the Genes
Middle School Science
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Work Sample & Commentary: Diffusion
Middle School Science

The task

After a unit of study on cells, students were asked to demonstrate how diffusion occurs and
write a report about their demonstrations.

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

alone \ in a group

\V in class as homework

\ with teacher feedback with peer feedback
timed opportunity for revision

The work was done in a group but written up individually.

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 Life Sciences Concepts: Structure and function of living systems.

BEl- Scientific Connections and Applications: Big ideas and unifying concepts.
BBl2 Scientific Thinking: Frame questions; identify or control variables.

BBIb Scientific Thinking: Use concepts from Science Standards 1 to 4.

B8 Scientific Tools and Technologies: Use technology and tools.

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

What the work shows

B2 Physical Sciences Properties: The student produces evidence that demonstrates
understanding of properties and changes of properties in matter....

(A) (B) The student accurately describes the meaning of “semipermeable.”

B2 Life Sciences Concepts: The student produces evidence that demonstrates
understanding of structure and function of living systems, such as the complementary nature
of structure and function in cells....

(A) (C) The student demonstrates conceptual understanding of the structure and diffusive
function of cell membranes.

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

(D) The student correctly identifies an example of diffusion, ruling out gravity as an
alternative cause of the observed phenomena.

' 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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Work Sample & Commentary: Diffusion
Middle School Science

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

(B) The student identifies pore size as a variable.

(E) The student frames her results as a series of questions and answers.

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

(C) (D) The student applies elements of [fl}a and fa in her discussion of the property of
semipermeability and the process of diffusion.

B8 Scientific Tools and Technologies: The student uses technology and tools (such as
traditional laboratory apparatus...) to observe and measure...phenomena directly....

(F) (G) The list of materials and the four parts of the procedure indicate that the student used
traditional laboratory apparatus to observe the process of diffusion directly.

(H) (I) (J) (K) The student provides photographs of the laboratory set-ups.
BBl Scientific Communication: The student communicates in a form suited to the purpose
and audience, such as by writing instructions that others can

follow....

(G) The student demonstrates effective scientific communication by clearly outlining a
procedure that other students could follow.

f0 45] 3£ 5 @ et TR
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Work Sample & Commentary: Diffusion
Middle School Science
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Work Sample & Commentary: Diffusion
Middle School Science
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Work Sample & Commentary: Diffusion
Middle School Science
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Work Sample & Commentary: Diffusion
Middle School Science
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Work Sample & Commentary: Diffusion
Middle School Science

Translation

PROBLEM: How can we demonstrate diffusion?

BACKGEOUND INFORMATION: Diffusion of substances through cell membranes
is important o the functioning of living things. It explains how digested focd and
oxygen enter cells, and bow wastes beave cells,

o MATERIALS: food coloring, beakers, test tubes, lodine solution, starch, rubber band,
goldbeater membrane

@ PROCEDURE:
|: e
1. Add a drop of food coloring into the water in a beaker.
2. Allow the food colering to setthe o the bottom and then spread all over,
3. Wait until the whole beaker of water turns red without stirring
If : : 2 . :
1. Fall a tee=st tibe Balf-full seoth |_.1.|H|_r|":»: solubion.
2. Use a rubber band to cover the mouth of the test tube with a piece of
goldbeater membrane.
3. Place the test tube, mouth downward, info a beaker containing a suspension
of starch and water.
4. Stir the starch mixture with the test tube.
5  Wait until the starch turns deep blue,
. D s g Sy x -
1. Reverzae the Hl-uf‘r in #1: Place starch in a test tube and ].ugﬂk's anluticn in a
beaker.
2. Follow the same procedurs as above.
A Wait untal the starch i the bt fube turms Blae.
#3, 1f tasi i
1. Fill a test tube half-full with colorless phenophthalein
2. Use a rubber band o cover the mouth of the fest tube swith a picce of
goldbeater membrane.
3. Place the test tube, mouth downward, on the mouth of a uncovered botile
of ammaonia solution,
4. Wait until the phenophthalein solution in the test tube turns pink red.
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Work Sample & Commentary: Diffusion
Middle School Science

Q@ piscussion:
1. Which part of an actual cell dees the goldbeater membrane represent? Is it

semi-permeable? Suppose in a situation specified in experiment 72, which

substance would pass through the goldbeater membrane?

o * The goldbeater membrane represents the cell membrane. It is
semipermeable and therefore both iodine and ammonia can pass

through it
2. If certain materials can pass through the goldbeater membrance, whal could
v determine about the size of the cell of that substance?

G * The pores in the geldbeater membrane are larger than iodine or

ammaonia, but smaller than starch or phenophthalein.

3. What conclusions can you draw in experiment #37
* The sel-up in experiment #3 s the reverse of that in #£. Nonetheless,

Q the starch stll turns blue. This 5_',.'||'|.|'1|::I|i.:-'1;-.=i. thet the iodime molecules pass
through the goldbeater membrane by wav of diffusion, not as a result of

the functioning of gravitational force.

4. What name 15 given bo the process in which substances move from areas of
high concentration to areas of low concentration? How does the process
function in life activities, such as digestion, transport, and excretion?

& The Process is called diffusion. The digl.-._-:l:t:d food inm small mtestine
G enters bleod and then into body cells by diffusion, On the other hand, the
wastes produced by the cells leave cells by entering blood and into

excretory Organs alars l'.l:,.' daffusion,
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Work Sample & Commentary: The Rock Cycle
Middle School Science

The task

Students were asked to develop graphic models of the rock cycle as the culmination of six
weeks of study. During those six weeks, classroom lessons and laboratory experiences were
conducted to study the three major rock groups; and the class went on two field trips to
observe rock formations and collect rocks. In developing their graphic models, students were
asked to include any forces and processes that cause rocks to change.

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 with peer feedback
timed \ opportunity for revision

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

BBl2 Earth Sciences Concepts: Structure of the Earth system.

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

BBIb Scientific Thinking: Use concepts from Science Standards 1 to 4.

B8d Scientific Tools and Technologies: Acquire information from multiple sources.

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

What the work shows

BBla Earth Sciences Concepts: The student produces evidence that demonstrates
understanding of structure of the Earth system, such as...rock cycles.

(A) The student shows a clear understanding of the cyclical relationship that exists between
igneous, sedimentary and metamorphic rocks, and many of the forces that cause these
changes.

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

(B) (C) (D) The student correctly shows that forces such as subduction, volcanic eruptions,
etc. are cause agents for change in the rock cycle.

¥ 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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Work Sample & Commentary: The Rock Cycle
Middle School Science

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

(B) (C) (D) The student uses the concept of Earth processes (Standard EEJb) to explain how
rocks change from one form to another. In a revision, the student should be asked to rethink
the order of erosion and weathering in both places where these processes are noted.

B8l d Scientific Tools and Technologies: The student acquires information from multiple
sources, such as print, the Internet, computer data bases, and experimentation.

(A) Examples of the rocks were chosen by the student, using an internet web site:
www.calvin.edu. The pictures were reduced on a photocopier to fit into the diagram.

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

(A) Student effectively blends a concept map and downloaded images to convey
understanding of the rock cycle.
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Work Sample & Commentary: River Cutters
Middle School Science

The task®’

After extensive study on river formation, students conducted a stream-table activity generated
from the GEMS guide River Cutters, revised edition. Each student team was asked to design a
stream-table experiment that would model the production of various land features shaped by
running water.

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: **®

BElb Earth Sciences Concepts: Earth’s history.

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

BBIb Scientific Thinking: Use concepts from Science Standards 1 to 4.

BB Scientific Thinking: Work individually and in teams.

B8 Scientific Tools and Technologies: Use technology and tools.

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

B2 Scientific Investigation: Controlled experiment.

What the work shows

BBlb Earth Sciences Concepts: The student produces evidence that demonstrates
understanding of Earth’s history, such as earth processes including erosion and...change
over time....

(A) The “Observations” section clearly demonstrates that the student understands that
running water causes landforms such as V-shaped valleys and oxbow lakes.

(B) (C) (D) The three diagrams and their accompanying notes demonstrate that the student
understands the progressive nature of landform-building. In D, the student notes, “This
water session was a big success because the running time was longer. This happened because
the longer water runs the greater the effect it can have on the earth.”

(E) The student directly relates the formation of certain landforms to longer periods of time.

" For related work on Erosion, see “Erosion”, page 135.
¥ 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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Work Sample & Commentary: River Cutters
Middle School Science

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

(A) The entire “Observations” section presents implicit cause and effect relationships. At (F),
for example, the student relates the disappearance of the delta to the longer duration of
water flow.

In the notes accompanying diagram (D), the statement “...the longer water runs, the greater
the effect it can have on the earth...” is evidence that the student understands cause and
effect.

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

(G) Throughout the conclusion, the student applies Science Standard b in concluding that
water flowing over land causes the formation of geographical features.

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

(H) The photographs show that the student worked as part of a team. The entire lab report,
however, is an individual effort.

B8 Scientific Tools and Technologies: The student uses technology and tools (such as
traditional laboratory equipment...) to observe and measure objects, organisms, and
phenomena, directly, indirectly, and remotely.

(I) The student used various tools to conduct the investigation.

B8ld Scientific Tools and Technologies: The student acquires information from multiple
sources, such as print...and experimentation.

(I) The observations are first-hand information the student acquired from experimentation.
(]) The bibliography demonstrates that the student acquired information from print sources.
B2 Scientific Communication: The student represents data and results in multiple ways,

such as numbers, tables, and graphs; drawings, diagrams, and artwork; and technical and
creative writing.

(B) (C) (D) The student represents data in diagrams accompanied by narrative writing.
(G) The conclusion presents data in narrative form.
(K) The student also represents data in table form.

BBl Scientific Investigation: The student demonstrates scientific competence by completing
[a] controlled experiment.

(I) The student’s procedure indicates that all conditions remained the same except one
variable: duration of time.
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Middle School Science

New Standards Performance Standards
New York City Science—First Edition 267






Work Sample & Commentary: River Cutters
Middle School Science
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Work Sample & Commentary: River Cutters
Middle School Science
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Middle School Science

Eff.‘awﬂ. Do i}r.&h Aholens D0
- Haosh amdl (omipamy. 10PD. (e N0-F10).

0ol o _ h:’%@:}wm Toluwmme LD
(e D).

New Standards Performance Standards
New York City Science—First Edition 279



Work Sample & Commentary: Where in the World Am I?
Middle School Science

The task

Students were given the following scenario: “You step off a plane and suddenly realize that
you took the wrong flight. You are in a strange country. Remembering your Earth science,
you decide to figure out where you are by determining your longitude and latitude. In a
narrative form, describe your situation and explain how you propose to find your location by
determining your longitude and latitude.”

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 with peer feedback
timed \ opportunity for revision

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

BElc Earth and Space Sciences Concepts: Earth and the solar system.
Bc Scientific Connections and Applications: Impact of science.
BBIb Scientific Thinking: Use concepts from Science Standards 1 to 4.

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

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

What the work shows

BBlc Earth and Space Sciences Concepts: The student produces evidence that demonstrates
understanding of Earth and the solar system, such as the predictable motions of planets,
moons, and other objects in the solar system....

(A) The student states that the Earth rotates from west to east, indicating that the student
understands that the Earth’s motion is regular and predictable.

BBl Scientific Connections and Applications: The student produces evidence that
demonstrates understanding of the impact of science, such as...interactions between science
and society.

(A) (B) (C) The student bases the work on an application of science facts and process skills
used to solve a real-world, albeit imaginary, problem.

¥ 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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Work Sample & Commentary: Where in the World Am I?
Middle School Science

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

(A) (B) The student uses concepts from [Jc in describing a connection between the direction
of Earth’s rotation and time differences at different longitudes.

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

(D) The student identifies the problem.
(E) The student proposes a solution to the problem.

(F) The student considers a possible method for determining latitude, but knows that the
method is not feasible.

(G) (H) The student describes how to use simple materials to build a device that can
determine latitude.

(I) The student states that errors may occur during measuring, and that it would be necessary
to repeat the procedure several times to obtain a more accurate mean measurement.

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

(H) (J) (K) (L) (M) The student supports the narrative with diagrams and drawings.

(N) The narrative is essentially a work of creative writing that moves fluidly back and forth
between the imaginary scenario and technical descriptions.
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Translation

How Can Yoo Fmd Your Location on the bop?
m 1w in the capital ol England, Landon, shen 1 got ofT friom an warplune, With
surme bounsts, [ visited some Eimous places in Englund imcluding Oneenwich. There |
bunight n vl that was alnedy sst Afler 2 doys, 1 gol on an aerplune ggain iy my nexl Q
stop | suddenly resleed thai | was i an unkewn place when | got of T fom ibe
wirplune, 1 was lost, ‘With the situstson the 1 adsd not have muoch money wod did mol speak
the lenguase people spedk there 1 fooed, | did nof get nervous. | decided to fnd out
wihere | wais first then usk people o come for help
A persen s locaton could be known thiough messuring the Inbtude and longiiude
Lamitude wre lines thal messure the enst or west hemasphere. Lomgalude sty al
Cimeemwch, London, and it 1= called Prime Mendion. The umi of fonpitude = degree und
the muximum nunber of it 5 one hundned and exghily degrees. (See Agune 1) 1 gl jo
know thut the local time vas % om. when my walch whach | bought from Gresnaach was G
5 pm 1l showed that the tme diffirence begwesn Greenwich omd local was 4 hours,
Aooirding to the knowledie | lemed from the eunh science”s elass, | koow that per
e hnar s hifferemee betwem bscal tome und Lomdin®s represanis 15 deyrees difference of
lomgiude compering wiilh Losdon's. So my hmgitue was 15 degrees mes 4 which is

eqgunl by 60 deyrees.

(figare 1]
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Since the bical e eeached the nine o cleck carlser than Greenwach’s so T must
be semewhere of i cast hemasphore because the curth abwiys rotabes rom easl o west
Huweser, only knew the longsiude wasn't eooupgh w know my weiual locabion on the
map. | also need o koo e latiiuds

Latriude are lnes that msasure the north or seuth hemisphere, Tt starts & egquator
Thee muscimum numibeer ol degrees of batitude is 90 depress. (See gune 2) Mo Pole is
Qb degrees, norih and Seuth Pode is 90 degrecs, south, | eoukl know my lnfinsle by
measuring the aliiwle of Polans, Even we could know my latitude by dowang o line
comnecting the center of Lhe curth o whisne [ was then (he degrees of the angle in befween

the eyguntor amd the boe would be the dogross of my atitude. (See foure 310 However the
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( Ggure 3)
Pelaris P

30l
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In ithe munh hemisphere, the sl of Polans above the bureon is egual o

G observer”s latitude. According s thes, T waould fid aat my lotitsde. 1 needid o sty a

bowl, wnd o protrsctor. AL might, 1 put the besd that flled with full of water an o table on

w Frontage, | ensured ihai | could see the Polans on the frandage first, tben | put the straw
beside e bowl, 1 tried o find Polaris throsgh the staw. 1T maoved it slowly antil 1 @
reachod Polaris, {See Ggune 4} Then 1 kept the straw still and weed protracior o
measure ihe unghe beiween the struw ond ihe waler level And it would be my atitude.
Diuarinyg the measarement, we slwivs moke emmor, I oeder to be mone securabe | nepeaied o
the wetion § times, And [ got the meenn of i, Finafly T g o number spprsimately 75
degrees. Sinee | cvuld see the Poluns, Tmust be somewhens of north hemiasphere, 56 my
Taditisde wis 75 degrees, nistih,

Theough these measarement, § found that my kocateon an the map was, 60
degreas of longitude, east, and 75 degrees of latifude, north. According o the

worle g, [saw | was in the Movaye Zemlya
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(figure: 4)
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