THE STAINED GLASS WINDOW

Performance Standard 9B.H

Analyze a scale drawing to determine the actual size of pieces of a stained glass window:

Mathematical knowledge: Measure drawing, use proportional reasoning to determine measurements of actual
figure;

Strategic knowledge: Solve problem using proportions, tables or charts;

Explanation: Explain completely what was done and why it was done.

Procedures

Provide students with sufficient learning opportunities to develop the following in order identify, describe,
classify, and compare relationships using points, lines, planes and solids:
e Create and analyze scale models using proportional reasoning.
e Solve problems involving similar figures.
Provide students with the assessment task worksheet and a ruler with markings of cm and mm. Have students
work individually. Calculators may be used.
Use measurement techniques, and be as accurate as your measuring tools will allow. The diagram at the
right is a scale drawing of a stained-glass window that is known to have a dimension of 36 in. by 36 in.
What is the measure of one side of the smaller regular decagon in the center of the real window? What is
the length of one side of the larger decagon near the exterior of the window? Explain your reasoning.
Use the standard scoring rubric. Give each student a score in each of the three categories. A score of 4 should
indicate completely correct solutions to all parts of the problem, with complete and correct justifications of their
reasoning. A three should represent correct or nearly correct solutions to all parts, with only minor
computational errors making their solutions inaccurate, there rationale should be sound, but may not be
completely explained. A two would indicate that students have some idea about how to answer the questions,
but make major errors in computation and or reasoning that effects their answers. A one may have a correct
answer for one part, but generally shows little understanding in their rationale for their procedures and
processes. A score of zero generally reflects no correct responses and no logical rationale for their procedures
and processes.
Minor errors in computation include making errors in the actual addition or multiplication, rounding incorrectly.
Major errors include using the wrong operations or formulas to relate terms.

The window pictured measures 7 cm x 7 cm, and which corresponds to 36 in x 36 in. The inner decagon
measures 0.7 cm per side, so it would correspond to a measure of 3.6 inches in the full sized window. The
larger decagon would have a side measuring about 2.2 cm, corresponding to approximately 11.3 inches in the
original window. Students should show some sort of proportional reasoning to arrive at these answers, either by
actually setting up proportions and solving, or by using tables or charts and patterns to help. In any case a
written explanation of what they are doing and a justification for why they set up the proportion, or table, etc is
also needed. This should include a description about what each quantity represents as well as the relationship
between the quantities.

Examples of Student Work follow Resources

e Copies of “The Stained Glass Window” task
sheet
e Ruler containing cm and mm markings

Time Requirements e  Writing utensil

One class period e (Calculators may be used
e  Mathematics Rubric
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THE STAINED GLASS WINDOW

Student Task Sheet

Use measurement techniques, and be as accurate as your

measuring tools will allow. The diagram at the right is a scale
drawing of a stained-glass window that is known to have a
dimension of 36 in. by 36 in. What is the measure of one side of
the smaller regular decagon in the center of the real window?
What is the length of one side of the larger decagon near the
exterior of the window? Explain your reasoning.
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Use measurement techniques, and be as accurate as your
measuring tools will allow. The diagram at the right is a scale
drawing of a stained-glass window that is known to have a
dimension of 36 in. by 36 in. What is the measure of one side of
the smaller regular decagon in the center of the real window?
What is the length of one side of the larger decagon near the
exterior of the window? Explain your reasoning.

el

™ P, - |!‘-|- ! B &
i T‘: 'Il."- I_"'h" LR a1 ] 1 -
. == | - - ey
; Sl DilleBife'ved & &0
= - 5
i YA D AE A
B il ve L) . 2
T e
&
1'-\. % - \ !
r T ) 4 =
8 - QSN il Tng
B { = | N r o -
1% YOS T IR A || , (A f
ot S0¢ - 1
: ~ Il
L -
: 1 = : e £~
I\._ 4 le,i 1'“';", \ | L = 2
; — e I i i _.‘;
| -ll_ L I:'q" () Jt I:_,
. _ |
L N ;
\ | W . §
I.t '-:“'{ U J" I'LL'\ | ,j‘-{_a_ \ " L
A TR .:-..-. At . L i
'ﬁt ‘Iil'{. -"I.I |""'.I.-.-_II
I:-bl._ L . i"-'l .':l.-. : ‘k. F 1';_.\,\.4"1.“"\\' |_
Uy - L~ Yl o R 3
i /] — R e -4
}I"Ijl n"l:-'u ]
LA - )
1' [+
L ||‘."| 1
i '
: 1l
—\ k| " J \ |

A0 AR 2O XX

THE STAINED GLASS WINDOW

Student Task Sheet

=
s



DHELLWIG
"Meets" (page 1)


"Meets" (page 2)
Plox= A2 (1 crosp- MM
2%« 2%he T Aivideal oy Alroy 2€e..

=(Ws ook ¥= WipW.(3ne SO SRCOOS S
SR EOXD

1 efv R O amcofc)  COCROOK*

PR EONNY DS RK rve!

¥l SONOTE 5 e Jo_ - %ﬁiﬁi _@ Y S S0
ﬂ\ﬂmt SN "
N 4 V3 3‘ wnp SOk mﬂ'\ oie v 0L

xa, O b
%};g“ﬁ“ﬁf oS | ernoNEt st
1 oreeh - UKL OSOWNE

| ) B TO
TS o T Aniced Qg2
m —_— -F_;_}\\E'_{’{:)‘(‘\.‘t
7Yt 2%e ;
BN @mfs\'ﬂk\eﬁ(}tma&
"““J"Blf) = 24 0.
mﬂmﬁ'aia\

an N conOAL OO Bl SOl b
S 215 0. 1, g\ CesT QECOOENS =

VA ORONS
Wuﬁ W B


DHELLWIG
"Meets" (page 2)


"Exceeds" (page 1) THE STAINED GLASS WINDOW
Student Task Sheet

Use measurement techniques, and be as accurate as your
measuring tools will allow. The diagram at the right is a scale
drawing of a stained-glass window that is known to have a
dimension of 36 in. by 36 in. What i5 the measure of one side off
the smaller regular decagon in the center of the real window?
What is the length of one side of the larger decagon near the
exterior of the window? Explain your reasoning.
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