Survival of the Creepiest Halloween
Creature Adaptation STEM Challenge

Scientific Method * Variables - Data & Design

v Classroom-Ready and Fully Editable
v Data Tables and Graphs + all instructions included




Survival of the Creeplest = Halloween Creature STEM Challenge

Night of the Ever-Charging Earth

On Halloween night, the Earth's dimate fractures into eerle realms warped by monstrous weather. Onby
ereatures born of imagination jand backed by schence) can sundive. Your mission: design a horrifying yet

biclogically believable organin that theives in one of these oursed environenents, Every adaptation must
ke stierlific sense, of your ereature won't survive the Guardians’ test]

Learning Targets
+  Identify ereironmental pressuses in autreme or changing habitats.
*  Design structural, behavioral, and physiclogical adagtations that address those pressures.
* Uit Claim-Evidente—Reasaning (CER) 1o justify haw sach sdagtation supgarts sunival,
*  Determine and graph survival index for the cliss creatures

Fart 1 - Creature Design and Explain
Materials
*  Student worksheet with prompis ard CER scafiold
= Drawing materials [paper, colored pencils, markers) o digital art eols, and graph paper.

Teacher Guide: Timing
= Hook & realm reveal: 5= min
Brainstorm pressures & trait bank: 8-10 min
= Design +sketch & labels: 20-25 min
«  CER draft: 15-20 min
= Gallery walk & keeper stamgs [peer feedback): 10 min

Tralt Bank (examphes to seed deas)
*  Heat/Water: reflective scales, expardable dew pouch, rasal turbinate filters, estivation, necturnality,
burrawing valve nose
= ColdfGlare: counter-current blood flow, dark dorsalfwhite ventral fur, antifreeze proteins, fat Layer,
loww SacW
AckdLow Cac chitinous shell, mucus coating, calcumesparing teeth, sebective lon pumps
Salt/Coast: salt glands, semi-permeable skin plates, webibed claws. with sand amchors, rictitating
miembrane
Stowrm,/Mobllity: hock-tend: d: hensile tail, low profile body, fexible spine
»  Low Oy/Methane: hemoglobin with high O, affinity, cutaneous gas exchange patches, methane-
tolerant micrablome

®

Exemplar:
Realm: Tempest Coast
Tralts: salt glands (brine bears), hydrophobic feather-scales, tendon toe-loks, low profile body, storm busrce.
CER [shart):
+  Claim; The "Gale Stalier™ thrives on the Tempest Coast
& Evidenoe: (1) Sakt glands excrete beime, mabntsining fuid balance during repeated spray. (2]

Survival of the Creepiest - Halloween Creature STEM Challenge

On Halleween Aight, the Earh's elimate Iractunés. inlo Bene realmd whiped by Moniirous weather. Only
creatures born of imagindtion [and becked by sdence] can survive. iour mission: dedign a horrifying yet
blologically bellevable organism that thrives in one of these cursed erviranments. Every adaptation must
make sciontific sense, o your oreatung won't survive the Guardians’ test!

Haunted Realms:

# The Bane-Dry Dune Sea: 60°C days, freeting nights, acid sandsionms.

= The Acid Mire: pH 3 swamps glowing with fungl; misi of taxikc spores.

i Thee Tempest Coast: lightning-charged air, towdc wawves, and storm surges.
The Frozen Mathans Flats: oy wastelands, methane fog, and kaw oxygen.

4 The Ashen Highlands: volcankc ash blizzards, low nutrients, high UV exposure.

Part 1 - Creature Design and Explain
Procedure
1. Picka Haunted Realm.
2. List Prassurs (bulbat points); Temp swings, water avadability, chamistry (5H/5an), Bght, terren,
predytonsfood,
3. Sketch + Labels: Draw your oreature in its habitat. Labed each trait with 2 one-line callout (6-8 callout
arrows needed) (e.g., “salt glands excrete brine = water balance”). Inchade:
= Marphology: body covering, limbs, mouthpants, surface areavolume, colorfreflecthity,
o Physalogy: heat/water balance, axygen uptake, pH/salt toberance, antifreee, metaboliom (e.g.,
rocturnal, torpor).
o Behavion: burrew, seasonal migration, mud-sealing, ambuih, filker-feeding, torm shelters.
4. Food Web Mote: What does it eat? Wha eats it? One sentence each.
5. CER Wirite-Up [1 page]:
Claime This creature survives in the ___ Realm.
Evidence: 3-5 specific traits tied to specific pressunes. [with brief scierce: e.g., counter-current
exchange, antifree e proteing, wany cutice, CAM]. You will need to be creative here.
Reasoning: Connect traits - r =3 surival ady e [ ure-function & selection
lagic).
6. CER Seoring Hints.
o Bespecific: “5ak glands excrete concenirated brine < keeps internal fuids near isotonic <
Survives Spray events.”
= Mechanism matters: Explain how the trait works, not just that it exists.
o T to pressure: Each trait should cownter a ksted pressune.

CER = Clain, Evidence, Reasoning

Claim: My cresture, the . thrives in the Realm.

Evidence: List 3-5 specific traits and explain what pressure each helps counter.

Reasoning: Connact each trait to its function and explain the bickogical principle behind it [e.g.. insulation,
surface area, pH tolerance),

Par 2 - Creature Sunvival index
Class Data Table [Recond on Board or Shared Sheet]
Adrer each group determines the Total Survival Score, they must add the data below to be graphed.

| Realm | Crepture Name | Team | Tatal Survival Seore [0-25] |
Sample Answers:
Group Survival index - Filled Chart .
Tralt Category Rating [1-5) | Why? (1-2 semtences) Evidence (Which trait/feature?)
| Heat/cald IC | Dense fur and reflective scales | Counter-shaded coa; reflectve
Tolerance balange heat lossfigen, i,
["water Effickency I's | Stores water Internaly; minimizes T ————
loss through low sweat and uric sweat; uric acid,
| | | e mcrition. |
Food Flexibifity 3 Ornnivorous —can eat fungus, Generalist dentition; digestive
carrion, and insects when prey is | enzymes.
| | | searce. |
Defense 4 Armored plating and toxic spines | Keratin plates; venomous spines.
Mechanizms detir predatons,

| Color-shifting skin blends with | Cheomatophare skin;
saned or ash; low profile reduces. | counter-shading: low prodile,

'(amwnasefkﬂlth' 5

| shadow,
Class Survival Scores ~ Dats Chart :
Realen Aarage Sunvival Scode (0-25) | Notes
| Bone-Dry Dume Sea | 22 | High heat taterance and water conservation nesded,
| Aeid haiee 19 | pH tolerance and pratective mueus required.
| Tempast Coast B2 | Abundant waterfizod but storm dafense ssentisl

| Frozen Mcthane Flats | 18 | Low 0, and cold reduce survivabibty,

Part 2 - Creature Survival index

Rate your creature on each category from 1 [poor) te 5 (excellent]. Justify each rating in one shoet note.
Trait Category Rating[1-5] | 'Why? [1-2 sentences) Evidence [Which

| | | traitffeature?)
Heat/Cold Tolerance

| Water Efficiency

| Food Flexibility

| Defense Mechanisms
| Camouflage/Stealth

| Total Survival Seare [add |
ol ratings; max 25)

Graphing Task

Create a bar graph titled “Average Survival Score by Realm™ using the dass data,

o N-pnis: Realen « Y-aais: Average Sundival Scoce (D-25)

= Plot the class average for each realm. Add a short caption explaining which reslm appear modtleast
survivable and why under your graph.

Anabyiti & Discussion
1. Which realm had the highest average Survival Scane? What ecological Teatunes make it “easier™?
. Which realm had the lowest average? Which pressures likely lowered scores [heat, pi, salinity, axygen,
etej?
3. Choose ane trait category (.., Water Efficiency). Explain how a 5-rated design sccomplishes this using
real biology (mechanism).
if you had to migrate your creature to a different realm, which single adaptation wiould you add or

change? Justify.

s

Awerage Survival Score by Realm (Clads Data)
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The Termpest Coast hos the highes! overoge Survivl Score [23/25), suggesting s the med! surwvoble realm
thanks o ahundont woler ond frequent food wesh-ins despite starms. The Frozen Methane Flats hot the
lowest averoge (18/25), indicating the harshest conaitions due to sub-zero temperatures, low oxygen, and
methane expasure.

Anabysis & Discussion - Sample Answers

1) Which realm had the highest average Sunvival Score? What ecological features make it "easier™?

The Tempest Coast had the hiphest average Survival Score [23/25).

This realm offers ab: waber, 03, and frequent focd wash-ins from tides and
wtoaend, While it's dangérows, the predence of multiple foed dcurces and moderate cimate makes T eadier
far sdaptable creatures to sunvive compared to the extreme heat or cold of ather realms.

2) which realm had the kawest average? Which pressunes likely lowered scones (heat, pH, salinity, cygen,
e

The Frazen Methane Flats had the lowest average Survival Score [18/25),

Low ooygen, freezing temperatures, and toxic methane gases make this realm incredibly difficult. Creatures
here need e ¥ systems, and chen noe. Many designs likely scored
lower an heat regulation or cxygen efficiency.

3) Choose one tralt category (e g.. Water Efficlency]. Explain how a S-rated design accomplishes this using real
biglogy (mechanise).

Trait: Water Efficiency [5/5)

The craatune's Blubber-like sacs a0t a5 internal water resanvolrs, simdlar to how camels stars fat in thedr
hiamps to generate metabolic water, In addition, reduced sweat glands minimize water low, and excretion
of uric acid initesd of urea conterved gies seen in desert reptiles and birds.

4} H you had to migrate your creature to a different realm, which single adaptation would you add or change?
Juistify,

¥ the creature moved from the Bone-Dry Dune Sea to the Acid Mire, I'd add acid-resistant mucus.
membranes and lon-regulating glands similar to that tolerate acidic This would
protect tissues from bow pH and allow survival in corrosive bogs—key for dealing with the chemical stress of
ih, _

_suMuI of the Creepiest — Rubric (Includes Survival Index)

Criterion 4 - Spookiacular Scientist 3= Gheulishhy 2~ Wark in 1= Sheleton
| 1 | Good | Progress | Effort
Realm Accurately identifies all major | Identifies most | Lists some: Few or
Understanding & | ervironmental pressures; uses | pressureswith | pressures but incarrect
L sclentific reasoning (e.g., pH, Rty withvague of | predsures; lacks
salinity, temperature, axygen] | cormect limited science basis.
and ties them to the chosen reasoning. explanation.
| _ realm. | | |
Creature Design 68 detailed adaptations that 5-6 adaptations | 34 Fewer than 3
& Adaptations are biologically plausible, with masthy adaptations; traifts or mastly
creative, and directly ountar logical limsted or fantasy with no.
EFiFGRmental pretsures; conmectichs to | partially Bielagical
includes chear structure— suneival, accunate reasoning.
function relationships. structure—
| 1 | | function logk. |
Scisntific Mechamisms linsulation, Mestly accurate | Some Major arrors;
Acgurscy exmaregulation, camoullage, with ménor inaceuracies or | magical
Ras exchange, #ic.) are miscanceptions. | weak reasaning
eaplained correcthy using Iife- explanations of | replaces
scignoe principhes and msechanizms. SCHENCE,
CER Quality Clear claim; at least 3 pleces of | Claim and Baslc or partial | CER incomplete
well-connected evidence; evidenie CER with ‘oF absens,
feadoning exphoithy links present with i
adaptations 1o survival some scientific
advartages and environmental | reasoning. reasoning.
| | challenges. | | |
Sundival index & | All categosies (%] rated 1-5with | Most categories | Some ratings Ratings
Data Analysis detadled justifications tied to rated with basic | missing or incomplate or
traits; total score correct; neibes; mings incomplete missing: no
panticipates in class data table | math or graph/labels. dana/graph,
and accurate bar graph with labeling ermars.

| labeded axes and caption. | | | |
Visual Design & | Drawing s detailed, coloned, Labeled ard Partially labeled | Missing drawing

Cammunization and eleadly |nbebed with traa M With ModL | OF Uhchear; of imreadable
functions; layout organized, trait minimal visual | layour.
| meat, and visusally engaging. | explanations. | appeal. |
Hallaween Cresture detign embraces the | Good ereativity | Limited Na Malloween
Theme & spooky theme while with moderate | creativity or theme or
Creathvity miaintalning scientific Halloween fladr. | mild Hallowesn | ménimal effort
credibdity=clover, eerie, or connecticn, toconnect to
hamsarous; ndeme and backstary senting

erhance immersion,




What You Get

Teacher Guide: Quick setup & safety, pacing/roles, realm cards,
success criteria, sample timelines, troubleshooting.

Student Handout: Driving question, realm selection, trait
brainstorm, sketch/planning page, Survival Index (1-5) rating table,
CER scaffold.

Data Tables: Group Survival Index chart (5 categories + total), class
data table by realm, space for averages/notes.

Graphing Page: Prompts for Average Survival Score by Realm (bar
graph), axis labels/scale cues, caption starter.

Analysis + Model Answers: Sample responses on realm difficulty,
trait mechanisms (structure-function), migration tweak, exemplar
CER as well as graph and class data example.

Rubric: 7-category analytic rubric: realm pressures, design &
adaptations, science accuracy, CER, Survival Index & data/graph,
visual communication, Halloween theme & creativity.



