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Ecology: Organisms and
Their Relationships

Comprehensive Assessment Bank

Student Instructions

Welcome to your ecological assessment.

« Questions are organized by cognitive difficulty:
Level 1 (Easy) to Level 4 (HOT / Critical Thinking).

« Read each scenario, graph, and diagram carefully
before answering.

 All answers are located in the restricted Teacher Key
at the end of this document.
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l LEVEL 1= EASY: Foundational Concepts l

f{Question Card}

1. Ecology

2. Biosphere

\

Instructions: Match the ecological term to its precise scientific definition.

The role or position that an organism has in its environment (how it meets!

needs for food/shelter).

The portion of Earth that supports life, extending from the atmosphere to \

deep-ocean vents.

The scientific discipline in which relationships among living organisms
and their environments are studied.

The physical area where an organism lives.

r{Question Card}

\

The word ecology was first introduced in the year 1866 by

Instructions: Complete the historical milestone below.

, @ German biologist.
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LEVEL1 - EASY: Factor Identification

Visual Categorization MCQ

Instructions: Based on the provided stream environment, identify the
following factors.

1. Which of the following represents an abiotic factor in this specific image?
Ag The algae growing in the water

B) The migratory birds passing through

C} The minerals present in the rocks

D) The microscopic organisms in the soil

2. Which of the following represents a biotic factor in this specific image?
A) The air temperature
B) The frogs living in the stream
C) The hours of sunlight per day
D) The water currents

True/False Validation
Instructions: Mark True [T] or False [F].

[V] 1. Organisms that live in the exact same geographic location might
share the same abiotic factors. [T/F]

[M 2. The biosphere includes all locations above Earth’s surface but
does not extend below the ocean’s surface. [T/F]
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' LEVEL 2 - MEDIUM: Ecosystem Organization

| |

] Question Card

Instructions: Order the levels of ecological organization
from simplest to most complex by filling in the missing
labels on the diagram using the terms below.

Biome | Organism | Ecosystem
Biological Community | Biosphere | Population

v

] Application: Using the striped fish in the diagram as
| your example, explain the exact biological distinction
] between a population and a biological community.

(
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LEVEL 2 — MEDIUM: Symbiosis Diagnostic Matrix

" Instructions: Complete the diagnostic matrix below by defining the interaction type, identifying the effect
_on the organisms involved (+ for benefit, — for harmed, 0 for neutral), and matching the specific example.

\

Relationship Type Definition Effect (+/-/0) Text Example

Mutualism { J [ 1/ 1 [ J
Commensalism { J e 19ali | [ ]
Parasitism { j AR [ J
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LEVEL 3 — HARD: Data Interpretation & Limiting Factors

Lower limit Tolerance range Upper limit
A |« >
| |
Zone of : Optimum range : Zone of
Intolerance, < > , Physiological

Stress

Number of Organisms

I | >
9°C 1M1°C 15%C 17°C 20°C 23°C 25°C 'l‘
Tolerance of steelhead trout

m
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r L

Graph Analysis Protocol

Instructions: Analyze the Tolerance of Steelhead Trout graph to
answer the following multi-step questions.

1. Identify the exact temperature range that represents the
optimum range for the steelhead trout.

[ J

2. At a water temperature of 10°C, what specific ecological zone
are the trout in, and what physical effect does this have on the
fish according to the model?

[ J

3. Define what constitutes a limiting factor in this specific
scenario, and explain what occurs to the trout population if the
water temperature drops to 8°C.

[
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| LEVEL 3 — HARD: Ecological Modeling (Cause & Effect)

Context: An ecologist wishes to determine how a specific group of seals is affected by a dwindling number of fish in their

environment.

Computer Simulation

Question B: How does utilizing a mathematical computer
model solve this issue, and how can the resulting data be used
to influence public policy?

-
Live Field Experiment
S e 2 £
Question A: Explain the inherent danger and difficulty of
attempting to strictly control all variables in this live field
environment. Why might this harm the ecosystem?
\.
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LEVEL 4 - HOT / CRITICAL THINKING: Scenario Problem Solving

[ Question Card

Brood Parasitism: A brown-headed cowbird lays its eggs in another bird's nest

and abandons the eggs. The host bird incubates and feeds the young cowbirds.
Often, the baby cowbirds push the host's eggs or young from the nest.

Task 1: Predict the long-term ecological impact this specific symbiotic relationship will
have on the carrying capacity of the local songbird population. Justify your reasoning.

y b

\. J

Task 2: If the songbird population crashes, hypothesize two specific limiting factors
(one biotic, one abiotic) that will eventually prevent the brown-headed cowbird
population from growing infinitely.

F- 5
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l LEVEL 4 - HOT / CRITICAL THINKING: Synthesizing Ecosystem Dynamics

Resource Availability

How does this affect shared
resources?

2

—

) N
Community Interactions

How does this impact the rate of
competition and predation?

L

>

Prompt: If a severe, prolonged drought drastically reduces the water
level in an ecosystem (an abiotic factor shift), trace the ecological

chain reaction.

Instructions: Fill in the flowchart to evaluate how this single abiotic
change forces a cascade of biotic consequences.

(——}
Population Health

Which specific types of organisms
survive, and what happens to the
overall biological community?
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RESTRICTED SECTION: ANSWER KEY

Level 1 (Easy) - Solutions

' 3\

Solutions for Slide 2

e Matching:

1. Ecology = Scientific discipline in which
relationships among living organisms
and their environments are studied.

2. Biosphere = Portion of Earth that
supports life.

3. Habitat = Physical area where an
organism lives.

4. Niche = Role or position that an
organism has in its environment.

e Fill-in-the-Blank: Ernst Haeckel

~

\ J
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Solutions for Slide 3

e MCQ 1 (Abiotic): C) The minerals present
in the rocks

e MCQ 2 (Biotic): B) The frogs living in the
stream

e True/False 1: True

e True/False 2: False (It extends below the
ocean’s surface to deep-ocean vents).
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RESTRICTED SECTION: ANSWER KEY

Level 2 (Medium) - Solutions

Solutions for Slide 4

e Diagram Order (Inner to Outer):
Organism -> Population -> Biological
Community -> Ecosystem -> Biome ->
Biosphere.

e Short Answer: A population is a single
species sharing a location (one school
of striped fish), whereas a biological
community is a group of interacting
populations (the fish + coral + marine
plants) in that same location.

Solutions for Slide 5 (Matrix Key)

e Mutualism: Both benefit (+ / +).
Example: Sloth & Algae, or Lichens
(Fungi & Algae).

e Commensalism: One benefits, other
neutral (+/0). Example: Clownfish &
Sea Anemone, or Lichens on a tree.

e Parasitism: One benefits, other harmed
(+ / -). Example: Parasitic wasp &
Tomato hornworm.

J
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RESTRICTED SECTION: ANSWER KEY

Level 3 (Hard) - Solutions

Solutions for Slide 6 (Graph Analysis) Solutions for Slide 7 (Ecological Modeling)
1. Optimum range: 13°C to 21°C. e Question A: Controlling variables in the
field is nearly impossible. Attempting to
2. Zone: Zone of physiological stress. artificially manipulate live variables (like
Effect: The fish experience inability to grow removing fish) could cause severe further
or reproduce. damage to the fragile environment and

starve the seals.
3. Limiting factor: An abiotic/biotic factor

restricting numbers/distribution. At 8°C e Question B: Computer models simulate the

(Zone of Intolerance), the water temperature system safely, allowing scientists to

becomes the limiting factor, and no Introduce variables slowly without real-

steelhead trout survive (death). world harm. Data persuades policymakers
on conservation steps.

SCIENCE ZONE | Prepared by Rania Adel

M Gemini Notebook




RESTRICTED SECTION: ANSWER KEY

Level 4 (HOT / Critical Thinking) - Solutions

r

Solutions for Slide 8 (Brood Parasitism)

» Task 1: The relationship lowers the
songbird population significantly (reduced
carrying capacity) because the cowbird
chicks actively kill the host's young and
monopolize resources.

» Task 2: (Acceptable answers) Biotic: Lack
of host nests (resource depletion),
increase in cowbird predators.

Abiotic: Temperature extremes, lack of
water limiting the cowbird'’s overall survival
regardless of nesting success.

N

/
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Solutions for Slide 9 (Flowchart)

* Box 1 (Resources): Water becomes
scarce; resources diminish sharply.

* Box 2 (Interactions): Competition
increases drastically as organisms fight
for the remaining water.

* Box 3 (Population Health): Only the
strongest organisms survive, weak die off.
The overall carrying capacity of the
biological community decreases.
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