Unit 4 Science 21 Metacognition Chart: Ecosystems

Unit 4 Mission to Mars Source Guide

Unit 4 Vocabulary

Lesson:

SEP (Science and Engineering
Practices)

CCC (Cross Cutting Concepts)

Link to Activity Pages and samples

Websites/Videos

Brief Overview of Important

Concepts/Vocabulary

Lesson 1: Habitat on Mars
SEP:

e Ask Questions and
define problems on the
current conditions on
Mars

e Obtaining, Evaluating,
and
Communicating
Information on the
conditions on Mars and
Earth

CCC:

e Patterns : similarities
and differences between
the living conditions on
the two planets

Lesson 1 Observations

Questions about Living on Mars

Lesson 1 Comparing Earth oand
Mars Student Page

AK- Lesson 1 Comparing Earth ond
Mars Student Page

Mars Ecosystem Big |ldeas

Understond Ecosystems Google
Doc

Videos:

Mars Rover Video and 360 Explore -
rotate the image by dragging your
mouse while the video is playing.

Vocab: Habitat

Important Concepts:

The habitat on Earthis very
different from the habitat on Mars.
Mars has a water supply thot is
frozen, a very cold average
temperature of -81 degrees F, hos
different gasses that make up its
atmosphere (carbon dioxide for
plants but Nno oxygen for humans),
no decomposers that are known,
no plants/animails, and harmful
rays that cannot be filtered
through the thin atmosphere.
Probklems with Mars for humans:
No oxygen, Nno accessible water
supply, cold temperaotures, no
system to grow plants, thin
otmosphere, and Nno decomposers
to help cycle matter.



https://drive.google.com/file/d/1u_Wa7qrrVSshcmhPQRIChqeFwNYKty6O/view?usp=sharing
https://docs.google.com/presentation/d/1NcKF4CYn50ImGWw9_Fq7U29FQW6nbU63wlTWPmdGn5Y/edit?usp=sharing
https://docs.google.com/presentation/d/1cD4h0molWs2VmEqadpRYg8ZLqiFwG3zA0TE96yqVLgg/edit?usp=sharing
https://docs.google.com/presentation/d/1cD4h0molWs2VmEqadpRYg8ZLqiFwG3zA0TE96yqVLgg/edit?usp=sharing
https://drive.google.com/file/d/1jWrQzsW0mChvdotahkc5f1o_3k_hbK_4/view?usp=sharing
https://docs.google.com/presentation/d/1Cgsl8u7QZe7TwgeeW4NitNBe17Vo8_qxGvKJIpXV0Ac/edit?usp=sharing
https://drive.google.com/file/d/1VpwjzJopmiVAR9x_Q9G-oXCk6fpT-05y/view?usp=sharing
https://drive.google.com/file/d/1VpwjzJopmiVAR9x_Q9G-oXCk6fpT-05y/view?usp=sharing
https://drive.google.com/file/d/1BjfcAKH0bRR_EpPln2y_zWofMKS969jO/view?usp=sharing
https://drive.google.com/file/d/1BjfcAKH0bRR_EpPln2y_zWofMKS969jO/view?usp=sharing
https://drive.google.com/file/d/10b1JTj9ehiQ9iDR0-KhqCVR0eVhJRdzm/view?usp=sharing
https://docs.google.com/document/d/179p53VG_9ec4Ke05SH9i1t2tA3ODdhWvB8ZrdFCfse0/edit?usp=classroom_web&authuser=0
https://docs.google.com/document/d/179p53VG_9ec4Ke05SH9i1t2tA3ODdhWvB8ZrdFCfse0/edit?usp=classroom_web&authuser=0
https://docs.google.com/presentation/d/1JMNG1U3YASNpeWD-hv4mpntc3ub5yHBVJzbVhmMzFTM/edit?usp=sharing

Curious Life of a Mars Rover - 25
minNs

Lesson 2: Decomposition
Investigation
SEP:

e Developing and Using
Models to show how
your investigation of
decomposers is set up
and the resuilts.

e Planning and Carrying
Out Investigations to
determine the best
conditions for
decomposition

e Obtaining, Evaluating,
and
Communicating
Information on what
conditions led to better
or worse decomposing
conditions

CCc:

e Systems and System
Models for the
components of
decomposition in open
and closed systems

e Energyand Matter is
transported in, out and
within ecosystems
during decomposition

Decomposition Investigation Page 1

5S1 Decomposition Results
5S1 Decomposition Conclusions

5S2 Decomposition Results
5S2 Decomposition Conclusions

Orange Team 2025 Decomposition
Containers

2025 Decomposition Results

Videos:

Rotting Food Videos

Vocab: Ecosystem, Decomposer

Important Concepts:
Decomposers in an ecosystem
take in energy from dead
organisms. They breaok down dead
orgonisms and enriches the soil
(bringing nutrients back) to help
producers grow. Decomposers
break down dead orgonisms so
they are not polluting the soil and
moking it difficult for plants to
grow.

We observed that containers that
were kept closed with soil and or
water decomposed more and
quiicker than open containers, as
well as containers with uncut
fruits and vegetables.



https://docs.google.com/presentation/d/1UHpXnJ_uJKhfAU0mIkrK1EpqmmBRlcJFAEsILSltr58/edit?usp=sharing
https://drive.google.com/file/d/1bh9INHgbBshhmIm8xD6hk2IYHytGKEiw/view?usp=sharing
https://drive.google.com/file/d/1rGECRrQ5SYS41zLuvLgtYL41BJ6Ryw8N/view?usp=sharing
https://drive.google.com/file/d/17i13WGXaSt9skG7lPPPEAF2GPELVRX7I/view?usp=sharing
https://drive.google.com/file/d/1uzRDkeAHYNRQX10JFeKroMWaECK78sqK/view?usp=sharing
https://drive.google.com/file/d/1LIjZW7mHn1lSw1SoGA6pB5a2BQfr9nTX/view?usp=sharing
https://docs.google.com/presentation/d/1UPU-i-9zqtqwfP1QQV4Lch69TN0tiONBxLuiYuk6AaU/edit?usp=sharing
https://docs.google.com/presentation/d/1UPU-i-9zqtqwfP1QQV4Lch69TN0tiONBxLuiYuk6AaU/edit?usp=sharing
https://docs.google.com/document/d/1HUteo7vNDgRy_pFfBB1Y0M-0kO18e6cyM-HnlCboP5A/edit?usp=sharing
https://docs.google.com/presentation/d/1H8EAgnhuwE2CvSLR9utw-lKDPtm8Q-vO442nMDKqcgg/edit?usp=sharing

Lesson 3: Why Do We Need
Food?

SEP:

e Developing and Using
Models to understand
how energy is
transferred to us by
what we eat.

e Obtaining, Evaluating,
and Communicating
Information about how
energy is passed
through organisms.

e Energyand Matter- How
energy is passed
between organisms

Caption Activity Student Page
AK Caption Activity

Energy Transfer Slideshow

Vocab: Energy, Producer,
Consumer

Important Concepts:

ALL energy of an ecosystem
begins with energy from the sun.
Energy starts from the sun then
travels to a producer (plant), and
then sometimes a consumer
depending on the food type. Each
time energy is transferred to the
next organism there is less energy
thon when it began with the sun.

Lesson 4: Designing a Food
System to Grow Without Soil

SEP:

e Obtaining, Evaluating,
and Communicating
Information to
understand what plants
need to grow and thrive.

e Constructing
Explanations and
Designing

Problem/Solution Chart (Grow
Food on Mars)

Problem/Solution Chart Sample

Grow Plants on Mars Samples

Videos:

Do Plonts Need Dirt?

Photosynthesis Study Jam

Important Concepts:

Plonts need water, nutrients,
gasses such as CO,, sunlight and a
proper air temperature to grow
ond thrive. We need to use what
we know about Mars and Earth to
engineer a system for growing
plants on Mars. Hydroponics is a
system for growing plants without
soil. This can be part of our
solution.



https://drive.google.com/file/d/15LGh4SzYnhY1yVP9dPr_vd27GdrFb99Z/view?usp=sharing
https://drive.google.com/file/d/1KOmXjvKjP7oG8TFy8ly6I7Y6fRaQGEbS/view?usp=sharing
https://docs.google.com/presentation/d/1GxHglZhzzHn4ufxUqija584wSfUNQU3vYCA1WJUxNYE/edit?usp=sharing
https://drive.google.com/file/d/1gC0porC2iirTUJMqQ8IOA_SdVsTyeiGU/view?usp=sharing
https://drive.google.com/file/d/1gC0porC2iirTUJMqQ8IOA_SdVsTyeiGU/view?usp=sharing
https://drive.google.com/file/d/1eM3RDN-VYf4by-kPDHdiGxVjbmieHKjo/view?usp=sharing
https://docs.google.com/presentation/d/1ivJJAoleZ8g1N7SJURB484m9n9bnq90UYKgPknW4H1c/edit?usp=sharing
https://docs.google.com/presentation/d/1dn336kegOQIVGbwjAOv8sJ787iZerFOujEQXT13Lpmg/edit?usp=sharing
https://studyjams.scholastic.com/studyjams/jams/science/plants/photosynthesis.htm

CCC:

Solutions for growing
plants without soil

Systems and System
Models - understand the
components and
interactions of our
system for growing
plants without soil.

Hydroponics

Lesson 5: Components of

Ecosystem Card Sort

(2]

EP:

Developing and Using
Models to show
understanding of the
components of an
ecosystem.

Engaging in Argument
from Evidence to explain
the role each
component has in the
ecosystem.

Obtaining, Evaluating,
and Communicating
Information on the role
of each component of
an ecosystem.

Energy and Matter- How

Lesson 5 Student Pages and
Materials

Videos:
The Central Grasslands

How to Save Our Grasslands (Just
watch through 2:20)

Temperate Grasslonds

Vocab: Energy, Producers,
Consumers, Decomposers
Important Concepts:
Ecosystems have living (biotic)
ond nonliving (akiotic)
components.

Nonliving components include the
sun, water, temperature and sail.
The energy for all living organisms
originates with the sun. The other
non living components are
necessary for organisms to live
ond thrive.

Living components include:
Producers- They make their own
food through photosynthesis and
provide food,/energy for
consumers (herkivores and
omnivores).

Consumers- They gain energy



https://docs.google.com/presentation/d/198Yw9V9v7tOKItJLidsnjSh8pbmFsMt5Wz9BY5RK_oA/edit?usp=sharing
https://drive.google.com/file/d/11cryPXy-uzt8UUvTXOFWdie5QHw-pQc9/view?usp=sharing
https://drive.google.com/file/d/11cryPXy-uzt8UUvTXOFWdie5QHw-pQc9/view?usp=sharing
https://docs.google.com/presentation/d/1_ZUm4-S1SbmTH2iLnwuagDqWb8WJNllM2YKytn0Jkng/edit?usp=sharing
https://youtu.be/yVchMBU2wqk
https://youtu.be/I0zeAMkCFpY

energy and matter are
passed between
organisms

from eating producers and other
consumers. They are energy
sources for other consumers
(omnivores and carnivores). Their
eating habits also control the
population of the organisms they
eat.

Decomposers- They break down
dead plants (producers) and
animals (consumers) into
nutrients (matter) that are
needed for future plonts.

Lesson 6: Interdependent
Relationships in Ecosystems

SEP:

Developing and Using
Models to_show energy
and matter transfer in
ecosystems

Engaging in Argument
from Evidence to show
the order that energy
and matter are
transferred though food
chains/food webs
Obtaining, Evaluating,
and Communicating
Information on
interdependent
relationships in
ecosystems

Lesson 6 Food Chain

Food Chain Teacher Samples

Food Web Samples

Videos:
Life on the African Savannah (just
watch thru 1:24)

Crash Course-Food Chains

Crosh Course- Food Webks

Study Jams- Food Webs

Vocab: Food chain, food web,
climate

Important Concepts:

Eood Chains show the order thot
energy travels from one organism
to another. All food chains start
with energy from the sun. A
producer (plant) uses the sun'’s
energy, along with water and
carbon dioxide to make its own
food needed for growth
(photosynthesis). Next, the
primary consumer (animal) gains
energy when it eats the producer.
After that, a secondary consumer
gains energy when it eats the
primary consumer. This continues
until decomposers break down
dead animals into nutrients thot
enrich the soil for future
producers. Arrows show the



https://drive.google.com/file/d/1NOmA6SLY_nHSgv2_ndZqjdVbt2FNzhdV/view?usp=sharing
https://docs.google.com/presentation/d/1-qMnMa4Zyqwl_y6_fbhh9GL5WmSPuOk5RvzKLSdw520/edit?usp=sharing
https://docs.google.com/presentation/d/1A5JOlgq8FyH9ehLWXR_UkaCu2zzvm756UaPTWF8U5Lw/edit?usp=sharing
https://youtu.be/9bQNRVyI4I0
https://docs.google.com/presentation/d/1uNrnHEhCaSPIBdxHvOzCVc6QPPMR5wGdi4cm9tK5avI/edit?usp=sharing
https://youtu.be/p15IrEuhYmo
https://youtu.be/EtnJhm4B3XE

e Systems and System

Models - understand the

components of food

chains/food webs and

how they interact with
each other.

direction that energy moves.

Food Webks show the feeding/

energy transfer relationship
between several food chains.
Consumers vary their diets based
on what is available in their
habkitat, so food webks show the
options that consumers have for
eating/gaining energy. Arrows
show the direction that energy
moves.

Lesson 7: Uh-Oh!

SEP:

(@)

e Use Models to
understand Stability
and Change in food
webs/ecosystems

e Ask Questions and

define problems related
to changing one thing in

an ecosystem

Cause and Effect of
iNnvasive species on an
ecosystem

e Stability and Changein

an ecosystem

e Patternsin ecosystems

Lesson 7- Stability and Change
video notes page

Lesson 7- Just One Change

This or That? Revision Slideshow

Videos:

Cheatgraoss in Sagebrush Country

Vocab: Stability, Change
Important Concepts:

A healthy ecosystem has a large
variety of organisms (think- food
webs). Introducing a new
orgonism can alter the balonce of
the ecosystem.

Ex 1: Add more primary
consumers (herbivores and
omnivores) and the producer
(plant) population will decrease.

Ex 2: Eliminate a secondary
consumer (carnivores ond
omnivores) and the primary
consumer population willincrease.



https://drive.google.com/file/d/1ZCowHnuxCsmyLENc7-46isnMPmqnao8H/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1ZCowHnuxCsmyLENc7-46isnMPmqnao8H/view?usp=drive_web&authuser=0
https://drive.google.com/file/d/1V2iagJSxQAU9fluTC7pm5QJqlLiySg1k/view?usp=sharing
https://docs.google.com/presentation/d/1gEueDTou5dTNCSMFGBNFIvfarmexjbEJQafU8Jo4IK4/edit?usp=sharing
https://youtu.be/siOMmNdWS_E

Lesson 8: Where is the Matter?

SEP:

CCC:

Developing and Using
Models to explain how
matter cycles between
air, soil and living
organisms

Analyzing and
Interpreting Data to
explain what happens to
matter when it
decomposes.

Energy and Matter-
Matter is transported
into, out of, and within
systems.

Systems and System
Models - A system can
be described in terms
of its components
and their interactions.

Lesson 8 Student Pages

Mushroom Time Lapse Video

Video- What is Matter?

Vocab: Matter Cycle,
Decomposition

Important Concepts: Orgonisms
are related in food webs in which
onimals/consumers eat plants
ond other animals/consumers.
Some organisms, such as fungi
ond bacterio, break down dead
orgonisms (both plants or plants
parts ond animals) and therefore
operate as “decomposers.”
Decomposition eventually restores
(recycles) some materials back to
the soil. During this, matter cycles
ketween the air and soil and
omong plants, animals, and
microbkes as these organisms live
and die. The original source of
motter in all food weks are the
producers.

In a closed system, matter may
change form (liquid, solid, gas) but
remains inside the closed system.

INn an open system, matter can
leave the container due to
evaporation of liquids into gos
form.

Lesson 9: Let’s Plan our Mars
Habitat



https://drive.google.com/file/d/16duHLLR5Jpqv_tLdV2cHzfcuuPrc5QRN/view?usp=sharing
https://youtu.be/Evp6oQst0v8
https://youtu.be/ELchwUIlWa8

Test Review Materials:Unit 4 Paper Review Packet ond Answer Key
Ecosystem Review Slideshow aond Answer key



https://docs.google.com/document/d/1zHpphoHNwMs6DkdcVWy6_iJWGRvl1xy_F26-Fg1hj3Y/edit?usp=sharing
https://docs.google.com/presentation/d/1RFssxP7vDFz34slY9VY5W_7yupfhACXGH8_K1hED-cU/edit?usp=sharing
https://docs.google.com/presentation/d/1jbz8HREuj9xUpDhCkiDY6DwiG8CLOwo87YF9xFt9Yxo/edit?usp=sharing
https://docs.google.com/presentation/d/1ex2Bd6l2rcRDllRSfqzVMaeFQP6PDYzbdNdxusZ6O30/edit?usp=sharing

