
Lesson 8: Answer Key

Portraits Through Glass: Scoring Guidance
Allow your students to choose the modality for communicating their thinking. They can explain the phenomenon through written explanation or using a
diagrammatic explanatory model. Guidance is provided depending on the modality students choose to use.

This assessment can be used to assess student progress on the LLPE. This LLPE is an integration of elements from the three dimensions.

8.B Apply science ideas and evidence from classroom investigations to explain a common, real-world phenomena in which a material designed for light transmission and to look
transparent to the eye and brain functions as a one-way mirror due to the relationship the material has to other parts in the system.

SEPs DCIs CCCs

Apply scientific ideas, principles, and/or evidence
to construct, revise and/or use an explanation for
real-world phenomena, examples, or events.

Students started to engage with this element in
Lesson 6 and then throughout Lesson 7 and the
first day of this Lesson.

Students can engage in the application of science
ideas for the purpose of explanation using two
forms. These explanations can take the form of
written explanation and/or an explanatory
model. Either choice should give you the
opportunity to assess progress on SEPs.

Look for how students apply science ideas to
support their explanations. Are there patterns in
science ideas present or missing from  all
students explanation Students may also bring
evidence from the classroom or their experiences
to bolster their explanations.

When light shines on an object, it is reflected, absorbed, or
transmitted through the object, depending on the object’s
material and the frequency (color) of the light. (MS‐PS4‐2)

The path that light travels can be traced as straight lines,
except at surfaces between different transparent materials
(e.g., air and water, air and glass) where the light path
bends. (MS‐PS4‐2)

Each sense receptor responds to different inputs
(electromagnetic, mechanical, chemical), transmitting them as
signals that travel along nerve cells to the brain. The signals
are then processed in the brain, resulting in immediate
behaviors or memories. (MS‐LS1‐8)

Students should use their understanding of light interactions
with materials (reflection, transmission) to trace the path light
takes from the source to and from different objects in the
system.

To explain what is seen by the viewer, students need to
leverage their understanding of the eye as a sense detector of
light inputs which are transformed into signals sent to and
processed by the brain.

Complex and microscopic structures and systems can be
visualized, modeled, and used to describe how their function
depends on the shapes, composition, and relationships among
its parts; therefore, complex natural and designed
structures/systems can be analyzed to determine how they
function.

Structure and function is the focal CCC for this assessment.
Students may bring their understanding of system and system
models to support their thinking too. Either should be evidence
that students are using CCC to guide their explanations.

For structure and function, pay attention to how students
describe the way light interacts with the glass material. Glass is
designed to transmit most light, so students may show this in
their models or written explanation (indicated by drawing that
most light goes through the glass or saying this in words).
Importantly, look for how students use the light that reflects off
the glass to explain what is seen.

If students use systems and system models, pay attention to
their explanation of the important components and important
interactions, which include light interacting with the glass, and
reflected light interacting with the eye and brain.
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The scoring guidance provided below uses a +  and ++ notation that can help you identify different ideas that students should (or could) include in their responses.
If several of the ideas marked with a + are missing from a student’s response, this may indicate the student has not mastered the science ideas or that the student may be
struggling to bring those ideas together in a written explanation or model. Additional probing of their thinking can provide insight about whether the student is struggling with
a science practice or science idea, or both.
If all or almost all of the ideas marked with a + are present in a student’s response, this may indicate the student has mastered the science ideas and is able to use them in a
written explanation or explanatory model.
If the ideas marked with a ++ are present in a student’s response, this indicates that the student is bringing a deeper understanding of the science ideas or a deeper engagement
with the practice to their response. Students should not be marked off if ideas marked with a ++ are not present in their response.

Side view Front view

Mangostar / Shutterstock

1. Imagine you are standing outside the glass window next to the photographer. It is the middle of a sunny day. You look into the glass window of the building with no lights on inside.
The “front view” is what you see.

a.Use words or pictures (or a combination) to explain where light travels that causes you to see the trees in this image.

 
Students may choose to respond with a written description or diagrammatic representation, or a combination of the two. In either type of response look for students to engage in
explanation, using written explanation or an explanatory mode.

Look for the following ideas represented in written or pictorial form. Encourage students to use a key if pictorial form is chosen.
+ Light from the Sun reflects off the trees to the glass (in a model: this will be indicated by an arrow away from the sun to the tree and an arrow away from the tree)
+ Light reflects off the glass (in the model: arrow from the tree to the glass and an arrow away from the glass)

+ The light that reflects off the glass enters the viewer’s eyes (in the model: an arrow away from the glass and pointing into the eye).
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+ Overall response indicates they are tracing a path away from the source (Sun) toward objects
(trees, glass) and into the eye. This indicates a path of light model where written explanations and
arrows indicate that light is traveling between the source and objects, and reflection off objects
into the eye is required for sight.
++ Light goes through the glass (in the model: arrow continues through the glass)
++A little light reflects off the glass and a lot of it also goes through the glass and bounces off the
person (emphasis here would be on understanding properties of glass as a material).
++ Light entering the eye through the lens and to the retina (in the model: A zoomed in bubble
showing light entering the eye)
++ Light inputs transformed to electrical signals to the brains (in the model: the light arrow
transforming to another representation)
In this case, the ideas marked with ++ indicate that the student is bringing more of the science
ideas from the unit to give a more complete explanation, which is not necessarily required by the
prompt itself, but could be used to answer it.

Guidance on arrows: Encourage students to use solid arrows to document where light travels. It is
not necessary for students to use the dashed and dotted arrows in their representations. This is
also true for 1b. Note that if students want to show “a little light” or “a lot” of light the dashed and
dotted arrows can be used to conceptually communicate their thinking, but it is not necessary for this
response, and may lead to confusion if students try to mathematically account for amounts of light.

b. Use words or pictures (or a combination) to explain where light travels that causes you to see
the person in this image.
+ Light from the Sun transmits through the glass (in the model: an arrow pointing away from the
Sun and to the glass and an arrow moving through the glass in a straight line).
+ Light reflects off the person (in the model: an arrow transmitted through the glass to the person
and then an arrow pointing away from the person).
+ Light reflecting off the person transmits back through the glass (in the model: arrow moving
away from the person and back through the glass).
+ The that transmits back through the glass enters the eye (in the model: arrow pointing into the
eye).
++ Most of the light from the Sun transmits through the glass. Some light reflects off the glass (in
the model: arrows indicate different amounts of light doing different things).
++ Light entering the eye through the lens and to the retina (in the model: A zoomed in bubble
showing light entering the eye)
++ Light inputs transformed to electrical signals to the brains (in the model: the light arrow
transforming to another representation)
In this case, the ideas marked with ++ indicate that the student is bringing more of the science
ideas from the unit to give a more complete explanation, which is not necessarily required by the
prompt itself, but could be used to answer it.
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2. Some objects in the image stand out more than other objects.
a. Circle one object that stands out the most in this image to you. Put a square around another object that stands out the least to you.
+ one object circled.
+ one object with a square around it.
As long as their 2b explanations are consistent with the objects they selected, students can choose any objects that stand out the most and the least to them. This their choice and their
opportunity to share their thinking about how they can see any objects in the scene.

b. Explain in words or pictures why you see one object more than the other object.
+ If outside objects stand out more, expect an explanation such as this: More light is entering my eye from the [outside object] than from the [inside object].
+ My eye detects more light from the object and processes that light into a stronger signal.
+ My brain makes me see the [outside object] more because it was a stronger signal.

+ If the person inside stands out more, expect an explanation such as this: More light is entering my eye from the person [or other inside object] than from the [outside object].
+ My eye detects more light from the person/inside object and processes that light into a stronger signal.
+ My brain makes me see the person/inside object more because it was a stronger signal.

++ Students may include more details of the eye-brain system, such as light entering the lens, the retina, or the optic nerve. This could indicate a deeper understanding of the system if
the explanation clearly explains how they components interact with each other. If it is just a listing of parts, this would not indicate a deeper understanding, necessarily.

If students choose to use a diagrammatic model, look for students to use the same conventions described in questions 1a and 1b. Their models would also need to indicate more and less
light inputs into the eye, and weaker or stronger signals to the brain. Students may adopt the class’ conventions for their representation, or choose their own representation. Credit
should be given if their representation clearly communicates that more prominent objects are the result of more light input to the eye and a stronger signal to the brain, and less
prominent objects are the reverse.

3. What could you change in the system to make the person stand out more? Include why you think your change will help you to see the person better.
Idea 1
+ Turn on a bright light inside the building that shines on the person.
Reasoning 1
+ The Sun’s light is the main light source in the photo, but if there is another, brighter light source shining on the person from inside the building, more light would reflect off the person
and transmit through the glass into my eyes outside. This would make light reflecting off the person a stronger input into my eyes.
Idea 2
+ Turn on a bright light inside AND wait until it's dark out.
Reasoning 2
+ This would make the person stand out more because the light from inside the building would be the main (or only) source of light. It would shine on the person, reflect off the person,
and transmit through the glass and into my eyes. The light from inside reflecting off the person would be the stronger input into my eyes.
Idea 3
+ Get closer to the window and block the outside light with hands.
Reasoning 3
+ If I cup my hands next to my face and am closer to the glass, it cuts down on the light reflected off the glass and into my eyes. This would make the light reflecting off the person the
stronger input into my eyes.

Other ideas may include using your shadow to block some of the sunlight, waiting until the Sun goes behind a tree or cloud to block the sunlight, or other options that reduce the
sunlight reflected off the glass into the eyes in order to make the light reflecting off the person and transmitted through the glass a stronger signal.
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