Module 4 - Plant Growth, Management & Pest Control
Instructor Guide Quizzes Answer Keys and Rubrics

Quiz Administration Instructions
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Quizzes are aligned to each of the three module lessons (A, B, C). Administer them after completing
the corresponding lesson or use it as a cumulative exam.

Questions are a mix of multiple-choice, short-response, true/false, short-essay, and design-based
prompts.

Provide students with 20-25 minutes per quiz, depending on question type and depth. Can be tailored
depending on how long each presentation takes.

Use student responses for formative assessment and discussion prompts in class.

Consider a group review of answers after submission to promote peer learning and reinforce content.
Lesson A short response and short essay do not have key words to lookout for, making it easier for
students to gain points early on. Lesson B and C DO have key words to look out for, and should be
more specific and detailed with their answers.

Question-Based Suggestions
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The short essay questions are optional for the instructor to use and can be administered based on
expectations.

True or false questions can be bonus questions or a normal question, depending on how much time the
instructor has allotted for each quiz.

The design question should ideally be a requirement, since it should be encouraged to provide an
assignment that can use critical thinking and problem solving, especially at the end of the module.

The design question can be an open note activity.

If the instructor decides to do a review of answers after submissions, encourage students to explain
why incorrect answers were incorrect for participation.

Grading Rubric
Use this expectations rubric to assess short response, short essay, and design-based responses:

Criteria Exceeds (3 pts) Meets (2 pts) Needs Improvement
(1 pt)
Content Accuracy | Response Response addresses | Response contains
demonstrates deep the question with inaccuracies or lacks
understanding with mostly accurate sufficient explanation.

specific examples and | content.
accurate terminology.

Clarity & Response is clearly Response is mostly Response is
Organization organized and easy to | clear with minor disorganized or
follow. lapses in structure. difficult to interpret.
Use of Provides clear Some supporting Little or no supporting
Evidence/Data evidence or detail or evidence is evidence included.
references to provided.
concepts discussed in
class/maps/resources.
Creativity/Insight Innovative, thoughtful, | The solution is Lacks originality or
(for design and feasible solutions | appropriate and feasibility; vague or
prompts) with clear logic. meets basic incomplete solution.

requirements.




Module 4: Plant Growth, Management & Pest Control
Lesson A Quiz — How do plants balance the need to grow with the need to defend themselves against
pests and pathogens?

QUIZ LINKS:
M led4 L n A Quiz - Editor Link
Module 4 Lesson A Quiz - Responder Link

Multiple choice

Which is the correct order for the growth phase timeline?
A. Vegetative — Germination — Senescence — Reproductive
B. Germination — Reproductive — Vegetative — Senescence
C. Reproductive — Vegetative — Germination — Senescence
D. Germination — Vegetative — Reproductive — Senescence

When sunlight & nutrients are plenty, most energy goes to ?
A. Dormancy
B. Reproduction
C. Growth
D. Seed dispersal

What is one way plants can deter pests?
A. Toxins
B. Increasing photosynthesis
C. Transpiration
D. Color change

Non-systemic pesticides:
A. Spread through the plant’s roots to boost nutrient uptake
B. Targets the surrounding of plants, and do not enter the plant inside
C. Alter plant DNA to create pest resistance
D. Targets the plants body, acting like a vaccine

When would jasmonic acid be triggered?
A. After caterpillar chewing, it induces protease inhibitors.
B. During flower development, it stimulates petal expansion to attract pollinators.
C. Inlow soil moisture, it triggers stomatal closure to reduce water loss.
D. When seeds begin germinating, it promotes early root growth for nutrient uptake.

What are some consequences of pesticide use?
A. Boosts pollinator populations by reducing harmful insects
B. Improves plant flavor by altering chemical composition
C. Environmental residue, easily transferred to everyone in contact
D. Increases soil fertility by enriching microbial diversity

What are “defense sinks”?
A. Storage tissues in roots that collect extra water during droughts.
B. Form at infection sites; phloem redirects sugars to help make antimicrobials.
C. Leaf zones where excess chlorophyll is broken down after stress.
D. Specialized cells that absorb toxins to protect nearby tissues.


https://docs.google.com/forms/d/1miVK8ubQiaa7uuHshGtxPFGRoHwLCs7LGi8ePM_SB50/edit
https://forms.gle/p7S8S5BUzvqVpt5F7

True or False

The reason mint leaves taste different than ordinary leaves is because mint leaves absorb more sunlight, which
alters its flavor.

False
Short Answer

How do plants balance the need to grow quickly with the need to defend themselves against pests and
pathogens?

Answer should:
e Explain how plants use sugars from photosynthesis for both growth and defense (e.g., producing
defensive chemicals or building structural barriers)
e Describe the trade-off between growth and vulnerability to pests/pathogens
e Be 2-3 sentences long

Sample Answer (Exceeds): Plants use sugars made during photosynthesis to grow and to build defenses like
lignin and antimicrobial compounds. However, when a plant grows too fast, it spreads nutrients thin, which can
attract pests and pathogens. That’'s why plants have to balance growth with protection.

Short Essay

Explain each stage of the growth phase timeline in chronological order, starting from seed.

Requirements:
e Clearly state each stage of the growth phase timeline
e Explain what each stage represents
e Be approximately 1 paragraph (5-6 sentences) long

Sample Answer (Exceeds): The plant growth timeline begins with the seed stage, where the plant exists in a
dormant state, waiting for the right conditions to grow. Once those conditions are met, the seed begins
germination, entering the juvenile stage, where it starts to sprout roots and shoots. Next, the plant moves into
the vegetative state, where it focuses on growing leaves, stems, and roots through active photosynthesis and
respiration. As the plant reaches maturity, it becomes capable of reproduction and develops flowers, fruits, and
seeds. After reproduction, the plant enters senescence, a phase marked by a metabolic slow down, where its
functions begin to decline. Eventually, the plant reaches death, where photosynthesis and respiration stop
completely, ending its life cycle.

Relevant Vocabulary for short essay/response (Lesson A):
e Triose Phosphate

Source [Tissue]*

Sink [Tissue]*

Jasmonic Acid*

Salicylic Acid*

Phytohormones*

Volatile Organic Compound (VOC)

Photosynthate

Defense Tradeoff

Systemic Acquired Resistance



Module 4: Plant Growth, Management & Pest Control
Lesson B Quiz — How can we maximize crop yield and quality AND minimize pesticide use?

QUIZ LINKS:
M le 4 L nB iz - Editor Link
Module 4 Lesson B Quiz - Responder Link

Multiple choice

What is the goal of IPM (Integrated Pest Management)
A. Eradicate all pests using chemical pesticides
B. Sustainable, science-based approach to control pests
C. Speed up plant growth by increasing fertilizer use
D. Rely only on natural predators without monitoring pest levels

Which of the following is NOT one of the four core goals of the IPM pyramid?
A. Preventive cultural practices
B. Genetic modification of crops
C. Biological control
D. Chemical control

Which of the following is an example of mechanical/physical support in IPM?
A. Beertrap
B. Spraying neem oil weekly
C. Applying beneficial nematodes to the soll
D. Using pheromone disruptors to confuse insects

When thinking about biological control in IPM, what does augmentation mean in this case?
A. Feeding pests extra nutrients to speed up their life cycle
B. Breeding crops to naturally resist pest damage
C. Applying organic sprays to slow pest movement
D. Introducing additional enemies to boost pest control

Economic threshold is the pest population level at which
A. Crop growth stops due to pest activity
B. Cost of pest control is greater than market value of crop
C. Cost of damage equals cost of control
D. All pests are eliminated from the field

Which of the following is a barrier for IPM adoption?


https://docs.google.com/forms/d/1a2QdHxT7YgtVxuZw81Kpcxi11GKlw0PJ-VSS_hIxw-U/edit
https://docs.google.com/forms/d/e/1FAIpQLSfhv6bqiqcjgM-RgUNrw46s9gujmx2Ywo6Hvg8OOVs6w7vppA/viewform?usp=header

A. Too many pesticide ads on television

B. Crops growing too quickly to manage

C. Lack of interest in reducing chemical use
D. Economics constraints

A future direction of IPM includes (select the correct one only):
A. Cross-sector collaboration to increase IPM adoption
B. Increasing pesticide use to speed up crop growth
C. Focusing solely on genetic modification to control pests
D. Reducing monitoring to save time and resources

True/Fal

Ladybugs are natural predators used in biological pest management.

True

Short Answer

What are two preventative cultural practices used for pest management, and describe how they function.

Answer Should:
e Name two cultural practices introduced in Lesson B
e Briefly explain how each practice helps reduce pest pressure
e Be 2-3 sentences long

Sample Answer (Exceeds): Crop rotation helps prevent pests by changing the type of plant grown, which
breaks the life cycle of pests that depend on one crop. Proper spacing between plants improves airflow, which
makes it harder for pests and diseases to spread.

Short Essay
Give two benefits, and one disadvantage of IPM (integrated pest management). Explain thoroughly.

Requirements:
e Give two benefits explained in Lesson B of IPM.
Give one disadvantage explained in Lesson B of IPM.
Give a thorough explanation for each.
Be 4-5 sentences long

Sample Answer (exceeds): One benefit of Integrated Pest Management (IPM) is that it uses fewer chemicals,
which helps protect the environment and keeps helpful insects safe. Another benefit is that it can save money
and improve crop harvests because it focuses on using the right methods at the right time. A disadvantage of
IPM is that people need to be trained to use it properly. It takes knowledge and careful planning to make sure
the methods work well and don’t cause other problems. Without the right training, IPM might not be as
effective.

Relevant Vocabulary for short essay/response (Lesson B):
e Integrated Pest Management (IPM)*

Cultural Control*

Mechanical Control*

Biological Control*

Chemical Control*

Economic Threshold*



Beneficial Insect
Biocontrol Fungus®
Pesticide Resistance
Monitoring

Module 4: Plant Growth, Management & Pest Control
Lesson C Quiz— How can early detection of plant diseases improve sustainability and reduce crop
losses in modern farming systems?

QUIZ LINKS:
Module 4 Lesson C Quiz - Editor Link

Module 4 Lesson C Quiz - Responder Link

Multiple choice

Why do fast diagnostics matter for plants?
A. Late detection helps the plant build natural resistance over time.
B. Late detection often requires more aggressive treatments (more pesticides, labor, fuel).
C. Late detection allows pests to complete their life cycle without interference.
D. Late detection increases the need for artificial ripening and packaging adjustments.

Agar plating relies on growing pathogens in
A. Nutrient gel petri dishes
B. Sterile sand trays
C. Liquid fertilizer tanks
D. Dried plant leaf samples

Which of the following are NOT benefits of the paper microfluidic chip?
A. Low cost
B. Portable
C. User friendly
D. Electricity generation

Which of the following are the newer methods for pathogen detection and identification?
A. Soil drying and visual inspection
B. Microscope leaf rubbing technique
C. ELISA and PCR
D. Manual pest counting over time

What kinds of tools are necessary for fast detection of pathogens in plants?
A. Sensors, smart hardware, mobile tools
B. Heavy-duty irrigation systems
C. High-powered grow lights
D. Manual pruning shears


https://docs.google.com/forms/d/1Ggqu7XedV04sAYXVUzHWzZ23_eyzQL5X4EGb3d1M8NM/edit
https://docs.google.com/forms/d/e/1FAIpQLSctwaxa9LsRztRWJ7uXqr_rTvS6KvHcNaQ9c_jpQoCCiwZOMg/viewform?usp=header

Short Answer
Briefly explain Dr. Hill's automated system he developed, as well as the benefits it provides for citrus budwood.

Answer should:
e Describe what Dr. Hill developed for the citrus budwood
e Explain at least one benefit (e.g., faster pathogen identification, improved accuracy, early disease
management)
e Be 2-3 sentences long

Sample Answer: Dr. Hill made a machine that tests citrus budwood for diseases automatically. It works quickly
and gives more accurate results, helping farmers find problems early and keep their crops healthy.

Design Prompt (Content from Lesson B)

Think about some ways for pest management, such as sticky traps, predators, and some cultural practices like
crop rotation. If you were going to create the ultimate way to manage pests, what would you do/add to your
creation? Get creative, think outside the box! (Does not have to be realistic necessarily)

Answer Should Include:
e Atleast a couple of current pest management strategies that already exist OR create another potential
pest management strategy.
e Should be a creative design (i.e. floating row covers soaked in beer)
e Be 3-5 sentences long

Sample Response: | would design a flying robot that drops sticky traps shaped like flowers and releases
ladybugs where pests are bad. It would also use row covers that smell like garlic to keep pests away. An app
would help track pests and suggest crop rotation.

Relevant Vocabulary for short response/design prompt (Lesson B/C):
e Fast Diagnostics

Pathogen*

Polymerase Chain Reaction (PCR)

ELISA

Visual Monitoring

Threshold*

Symptom vs. Sign

Molecular Detection

Sampling

Field Test Kit

Integrated Pest Management (IPM)*

Cultural Control*

Mechanical Control*

Biological Control*

Chemical Control*

Economic Threshold*

Beneficial Insect

Biocontrol Fungus*

Pesticide Resistance

Monitoring
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