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Evidence Card 3 - Faint Light Collection
Distant galaxies and stars can be so faint that telescopes need large mirrors and sensitive detectors to
collect enough lig them.

Nate: The person is 1.75 m (5° 9°) and the Hubble mirror is 2.4 m (7°10°) and the James Webb mirror is
65m(21'4%)
Detective Prompt: Why does collecting more light help scientists study very distant objects?

Evidence Card 4 = Infrared Through Dust
Infrared telescopes can often detect objects hidden inside dusty regions because infrared light can pass

10 Evidence Cards to Determine Culprit
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HOW THIS MYSTERY

WILL HELP YOU

> Prep-FREE and fully editable Mystery Investigation - just

print/upload and assign with no materials.

Y>> Evidence Cards can be printed with and without images or
projected on board.

> Engages every learner through hands-on, high-interest
mystery investigations that boost motivation and participation.

>> Builds essential skills such as graph interpretation, problem-
solving, teamwork, creativity, and communication.



What Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION

EVIDENC
o6 RUBRIC CARDS

FULL
ANSWER KEY

Y W W W W This is very well crafted and it great to use for a subplan but
also when | am in-class with students. They enjoy the detective layer of the

work and it kept the students engaged. - Mystery Resource Buyer

@ What a space telescope is

@Why a space telescope can often see some
objects more clearly than a telescope on Earth

@ How Earth’s atmosphere can blur light and
block some wavelengths

@Why scientists place some telescopes in space

/ How large mirrors and sensitive detectors help
collect faint light

@ How infrared, ultraviolet, X-ray, and visible-light
instruments reveal different information

@ How spectra help scientists study temperature,
composition, and motion

@ Why being only slightly closer is not the main
reason space telescopes work better

@ How space telescopes help scientists learn
about distant stars, galaxies, nebulae, and
planets
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The Telescope Mystery

Part 1 — Mission Briefing & Case Overview
Name: Date:

Case File #671 — The Telescope Mystery

A team of students is studying photographs of distant stars, galaxies, and nebulae when they discover a
major problem. Many objects in space are extremely far away and very faint. Some are hidden behind
clouds of dust, and others give off kinds of light that human eyes cannot see.

During the investigation, students notice that scientists do not rely on just any telescope to study the

universe. Telescopes on Earth can collect a lot of useful information, but Earth’s atmosphere can blur

images, block some kinds of light, and interfere with observations. Students also learn that telescopes
placed in space can avoid some of these problems.

In one example, a space telescope captured a much sharper image of a distant galaxy than a similar
telescope on Earth. In another, a telescope using infrared light detected objects hidden inside a dusty
region where visible light could not pass through easily. Students also found that some space
telescopes study ultraviolet, infrared, or X-ray light that is partly or mostly blocked by Earth’s
atmosphere.

Scientists know that space telescopes help scientists see distant objects by observing above Earth’s
atmosphere, collecting faint light, and detecting wavelengths that do not reach the ground easily. They
also know that different telescopes are designed for different kinds of observations.

Possible explanations include:

» Space telescopes avoid image blurring caused by Earth’s atmosphere

» Space telescopes can detect kinds of light that Earth’s atmosphere blocks or weakens
 Large mirrors and sensitive instruments help collect faint light from distant objects

» Different telescopes are built to study different wavelengths and features

» Space telescopes see better only because they are much closer to the stars

No single observation fully explains how space telescopes help scientists see distant objects.

You are a science detective assigned to investigate this space observation mystery. Your Mission
« |dentify why scientists place some telescopes in space

» Analyze how atmosphere, light, and telescope design affect observations

» Track how different instruments help scientists study distant objects

» Explain how space telescopes help scientists see distant objects

The success of the investigation depends on what you discover.

Part 2 — Background: How Do Space Telescopes Help Scientists See Distant Objects?
Read the background information provided “Understanding How Space Telescopes Help Scientists See
Distant Objects” then answer:
1. What is a space telescope?
Why can a space telescope often see some objects more clearly than a telescope on Earth?
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Part 3 — Evidence Log
Students begin examining the evidence cards and

record key information, observations, and insights

Evidence Card 8 = Spectrum Clue
Telescope instruments can spread light into a spectrum, helping scientists study the composition,
temperature, and motion of distant objects.

Part 3 — Evidence Log

For each Evidence Card, answer the questions below in 1-2 sentences in the chart.
1. Summarize the evidence in your own words.
2. Choose the one category that best fits each piece of evidence.

In their evidence log.

This evidence suggests a pathway because changing observing conditions can lead to clearer scientific

data.
Evidence # Key Understanding
1 Evidence Card 3 - Faint Light Collection
Distant galaxies and stars can be so faint that telescopes need large mirrors and sensitive detectors to
2 collect enough light to study them.
3
wWise MimeO®
6.5 METERS
4 -
Detective Prompt: Why is gathering information about light more useful than just taking a picture?
5
6 Evidence Card 7 - Long Observation Time
A space telescope can sometimes observe a faint object for a long time to collect more light and create
a more detailed image.
7 Observation | Space telescope Total ‘What the long observation produced
Note: The person is 1.75 m (5" 9”) and the Hubble mirror is 2.4 m {7°10") and the James Webb mirror is exposure
8 6.5m(21°4") time
Tt mm R e e e e R b e e e e e Hubble Deep | Hubble 10 days A deep image of a tiny, seemingly empty patch of
9 Field (1995) sky that revealed roughly 3,000 distant galaxies.
Hubble Ultra Hubble 11.3 days An even deeper view showing nearly 10,000
Deep Field galaxies; NASA says it required 800 exposures over
10 (2003-2004) 400 Hubble orbits.
Webb first James Webb 12.5 hours | Even in a much shorter time, Webb produced the
u deep field Space deepest and sharpest infrared image of the
= SMACS 0723) | Telescope distant universe to that point, revealing thousands
Part 4 - Suspect List — ( ! P of galaxies, including sofne extremely fgaint
How Do Space Telescopes Help Scientists See Distant Objects? infrared objects. J

Rank the suspects from 1 (most responsnble) to 5 (Ieast responsuble). Detective Prompt: Why would a longer observation help scientists detect faint objects?

Ranking Suspect Why You Ranked It This Way
Different telescopes are built to study
different wavelengths and features

e Students rank possible issues, defend their
choices, and determine which suspect is most

Space telescopes avoid image blurring
caused by Earth’s atmosphere

responsible for the problem.



EVIDENCE CARDS

Y>> All Evidence Cards come in two versions - e Images

Distant galaxies and stars can be so faint that telescopes need large mirrors and seg

With images and graphs and Without and can 1]
be printed or projected as needed. Note: Both
contain data tables. e e

Evidence Card 4 - Infrared Through Dust
Infrared telescopes can often detect objects hidden inside dusty regions because infrared light can pass

Graphs

Evidence Card 7 - Long Observation Time
A space telescope can sometimes observe a faint object for a long time to collect more

] through dust more effectively than visible light. light and create a more detailed image.
. Observation Space Total What the long observation produced
telescope exposure
time |
Hubble Hubble 10 days A deep image of a tiny, seemingly empty
Deep Field patch of sky that revealed roughly 3,000
(1995) | | | distant galaxies.
n n n u Hubble Ultra | Hubble 11.3 days | An even deeper view showing nearly
record the rollowing In their evidence Lo mmmeboulion
(2003-2004) | | exposures over 400 Hubble orbits.
Wiakh firgt James Webb | 12.5 hours | Even in a much shorter time, Webb
Space produced the deepest and sharpest
Telescope infrared image of the distant universe to
n . n 2 Part 3 — Evidence Log that point, revealing thousands of
or each Evidence Card, answer the questions below in 1-2 sentences in the chart. galaxies, including some extremely faint
I S I I I ' I l ! Summarize the evidence in your own words. R | infrared objects.
u a r I e t h e e V I d e n C e I n t h e I r O W n W O oose the one category that best fits each piece of evidence. fPrompt: Why would a longer observation help scientists detect faint objects?
| | | O R way O Impact

rd 8 — Spectrum Clue
because changing observing conditions can lead to clearer scientific nstruments can spread light into a spectrum, helping scientists study the
, temperature, and motion of distant objects.

Key Understanding rompt: Why is gathering information about light more useful than just taking

Detective Prompt: Why

rd 9 - Not Much Closer
a space telescope is in orbit, it is still tiny compared with the enormous
stars and galaxies.

2. Determine what this evidence suggests

7 missions, scientists learned more about distant stars, galaxies, nebulae,
| I nets when telescopes combined clear viewing, faint-light collection, and
8 dinstruments.

O FPrompt: What does this pattern suggest about how space telescopes help

Pathway

Part 4 - Suspect List

How Do Space Telescopes Help Scientists See Distant Objects?
Rank the suspects from 1 (most r ble) to 5 (least r ble) '
. Ranking | Suspect | Why You Ranked It This Way

|
Different telescopes are built to study
| different wavelengths and features
Space telescopes see better only
because they are much closer to the
stars |
Large mirrors and sensitive
u u u u u instruments help collect faint light
| from distant objects
Space telescopes can detect kinds of
. light that Earth’s atmosphere blocks

| or weakens

Space telescopes avoid image blurring |
| caused by Earth’s atmosphere | n




Part 5 — Pathway Tracking

Students determine the scientific pathway

that explains how space telescopes help

s arrows to trace the pracess. e SCien tis ts See f u rth er

I Part 6 — Impact Analysis

Students analyze how Earth’s atmosphere,

telescope design and location impact

g i observations using evidence from the case
to support their answers.

Part 7 — The Big Question

Students synthesize all their learning to

explain the main cause of the problem or

Issue In this case.




Part 8 — Claim-Evidence-Reasoning (CER)
Part 8-10 Students write a structured scientific
argument, making a claim, supporting it with
evidence, and explaining their reasoning for
space telescopes help scientists see
distant objects more effectively.

Part 9 and 10 — Solutions and Reflection
Students propose realistic actions at the
personal, school/community, and
scientific/environmental system levels,
moving from awareness to problem-solving.




Understanding How Space Telescopes Help Scientists See Distant Objects

Scientists use telescopes to study stars, galaxies, nebulae, planets, and many other objects in space.

Some of these objects are extremely far away and very faint. Others are hidden behind clouds of dust

or give off kinds of light that human eyes cannot see. Because of this, scientists need powerful tools to
observe space clearly and collect good information.

A space telescope is a telescope placed above ere to observe objects in space. Unlike a
telescope on the ground, a space.ts o look through Earth’s air, clouds, or
weather. This can cientists can study distant objects.

Teacher Answer Key As
Part 2 - Background Questions
1. What is a space telescope?
A space telescope is a telescope placed above Earth’s atrr
2. Why can a space telescope often see some objects more ¢

ore clearly than a telescope on Earth because it avoids

inds of light that do not reach the ground well. Earth’s
g light, which makes some observations less sharp. The
much of some kinds of light, including much ultraviolet, X-ray, and

A space telescope can often see some objects more clear Part 4 - Sample Suspect Ranking pace can avoid many of these problems and collect clearer information.
blurring and can detect some kinds of light that do not re Ranking Suspect Explanation
3. How do different telescope instruments help scientists stu 1 Space telescopes avoid image blurring | This is one of the biggest reasons space e instruments help scientists study distant objects by collecting different
Dme"f"t t:":f"'l"’::"s‘;“:‘em help “Lenﬁsl‘s ““:V "::' 5 ;a"'se'ibl" Earth’s atm;’:f'::r: o :f:"eslc‘:pes ca': ptm'd;ce "ea‘:" ;bser:a;"’tns" of light and by measuring details such as brightness, spectra, temperature, composition,
1 i i i i ace telescopes can detect kinds o is lets scientists observe objects and details . . . - . . .
WOVNMAEIRE OTRGIN SRG LY IROEINIIG GREes S 5 b P pe ' otion. Some telescopes are designed mainly for visible light, while others study infrared,
composition, and motion. light that Earth’s atmosphere blocks that may be hidden from ground telescopes. . ) - ?
or waakans ultraviolet, or X-rays. Infrared instruments can reveal objects hidden by dust, and spectrometers can
Part 3 — Evidence Log — Key Points 3 Large mirrors and sensitive This is essential for seeing very spread light into a spectrum so scientists can learn what distant objects are made of and how they are
Evidence # Key Understanc instruments help collect faint light objects. moving.
1 This evidence suggests a cause because the atmo: from distant objects
reduce image sharpness. 4 dD_':ffere": terles'l‘f’pesh?’e Z“f"t tt° study :F::"?"ze ¢ Large mirrors and sensitive detectors also help scientists collect faint light from distant objects. The
is avi ifferent wavelengths and features iffers . . . . .
2 ;h'fs e"'t‘:‘e"ce suigteslts A bzcit“:e bl 5 Saace teladones f;e betteronly more light a telescope can gather, the better it can detect faint galaxies, dim stars, and other hard-to-
efore they reach telescopes on Earth. ' '
Jore ey - because they are much closer tg see targets Some space telescopes also observe an object for a long time so they can collect even
3 This evidence suggests a pathway because large r siane e e e e
telescopes collect faint light from distant objects.
4 This evidence suggests an impact because infrare . )
hidden by dust. :a'tls‘ P"“‘"‘al\" T':"t‘]“"g Eart " " ubric o ames: — — ot e niverse than
i =1 : telescope is placed above Eart ess blurring and less on e e : .Y
5 This evidence suggests a cause because different sing specialized
Sffarartkinds o?f e el diflrene sciannific aus atmospheric blocking > large mirrc ight S specialized Part2- Understanding | Answers afelac:ura?e,thorough.land_ ] An?swers are acr.uralte Answers are‘ partially correct :hnswers are g sP
| I8 | I q instruments study different wavelen observe distant objects more clearly Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
6 This evidence suggests an impact because space t - N Questions | Concepts vocabulary inaccurate
to clouds, weather, or changing air. and learn more about them Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading | Does not reference .
S ‘ from Reading background reading to support answers | most answers reading better observations
7 This evidence suggests a pathway because longer - - - .
. - Part 6 — Impact Analysis Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most faint-light
more light and build better data. Impact of Earth’s Atmosphere of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides X .
8 This evidence suggests an impact because spectrz ) . . . - explains reasoning with clear explanations | incomplete little explanation distant universe.
. Earth’s atmosphere can make some space observations harder because it blurs incoming light, blocks - - - - - — - - —
that pictures alone cannot show. some wavelengths, and adds interference from weather and changing air. This means some objects Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
’ w .
9 This evidence suggests a cause because being slig i : ! Language P ¥ocabulery —_{vocabullry language
he i p \ts of : appear less sharp or may be harder to study from the ground. Space telescopes avoid many of these anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
the improved results of space telescopes. - problems by observing above the atmosphere. ation with case evidence with some evidence but reasoning is weak evidence or logical
10 This .ev.ident‘:e suggests a cause because cl.ear view Impact of Telescope Design and Wavelength support reasoning
specialized instruments work together to improve Mirror size. s Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
' pathway showing how the problem with minor gaps accurate connections inaccurate
because t.hev sads through the bady
Infrared light h explanation of system-level Explains most effects Partial understanding Limited
and motion. correctly understanding
Impact on Sc ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
o explanation explanation explanation
izzf]elat:fiz all health General connection Limited connection No clear connection
e, made
that is hard o ‘ ‘ _sing Clear explanation using | Basic explanation with limited | Minimal or
universe. / ! some evidence evidence unsupported
explanation
Part 7—The | /ﬂ'fﬁ:allv accurate Clear but somewhat Claim present but vague Claim unclear or
> general claim missing
Sgace_ telesco /,gré-.-a nt pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
faint light, an _ice used used irrelevant
atmosphere r rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
more light from distant objects. The evidence from this investigation shows that clear viewing, faint- /[ daim using science concepts _ with minor gaps — : —
light collection, and specialized tools all work together to improve what scientists can observe. p” | Thoughtful personal, community, and | Practical solutions in Basic or incomplete solutions | Solutions missing or
"1 medical/system solutions most categories unrealistic

/
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,./r& Insight connection
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