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Introduction
This curriculum was developed because the level of agricultural knowledge and the 
interest in agricultural careers have been declining among youth. The agricultural 
sector is employing fewer workers, so youth are less likely to be connected to 
adults working in agriculture. At the same time, agricultural jobs are becoming 
more specialized and less visible to the public eye. Thus, today’s youth—and even 
many parents and educators—are not aware of the variety of agricultural career 
pathways. This lack of awareness may be especially common in communities that 
tend to have less access to educational and career opportunities. However, people 
of all backgrounds and skill sets are needed to help solve complex societal and 
environmental challenges relating to producing food, fuel, and fiber for the world. 
Therefore, intentional education is essential for encouraging all youth to consider 
pursuing personally and financially rewarding careers in agriculture.

A team of professionals from four educational institutions—Mississippi State 
University (MSU), Alcorn State University, Mississippi Delta Community College, 
and Hinds Community College—received funding from the United States 
Department of Agriculture’s Natural Resources Conservation Service (USDA-NRCS) 
to increase Mississippi youth interest in understanding sustainable agriculture 
and entering agricultural careers. Curriculum designed to reach high school 
students is an output of this project. Between November 2021 and September 
2025, this curriculum was used to teach more than 6,500 students across the state. 
Results from pre-test and post-test surveys demonstrated the effectiveness of the 
curriculum at increasing students’ interest in agriculture (see figures below). Given 
these positive results, we hope other educators can use and adapt this curriculum 
to teach more students about agriculture and its careers. This curriculum and 
accompanying materials can be downloaded at https://msuext.ms/p4066.

https://msuext.ms/p4066
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How to Use This Curriculum
This curriculum aims to guide educators through lessons that 
teach high school youth about agriculture and its careers 
using hands-on activities and follow-up discussions. These 
interactive elements promote student participation and 
encourage students to be co-leaders in the learning process. 
The curriculum is tailored to 9th–10th grade students in 
classroom or extramural learning settings, but it can be 
suitable for 7th–12th grade students. It is recommended 
that educators vary the level of detail and vocabulary used 
depending on the abilities of the target audience.

The curriculum is also intended to be flexible to student needs 
and the availability of instructional time. With six standalone 
yet cohesive modules, the curriculum can be easily adapted 
to different schedules. For example, highlights from a few 
modules could be condensed into as little as one class period. 
The curriculum could be expanded as well, perhaps serving as 
the basis of a multi-week thematic unit on agricultural literacy.

Each module follows the same sequence of five segments.

1.	 Surveying the Landscape refers to background information 
that supplies educators with the essential knowledge to 
teach the module’s topic.

2.	 Scratching the Surface refers to introductory questions that 
assess students’ initial understanding of the topic.

3.	 Digging In refers to a hands-on classroom activity for 
students to learn by doing.

4.	 Looking Closer refers to follow-up questions that direct 
students to reflect on the completed activity and discuss 
how the topic connects to their lives and experiences.

5.	 Probing Deeper refers to advanced questions that steer 
students to search further on their own and deepen their 
understanding of the topic and the world around them.

Feel free to use any of the provided question prompts and 
make up your own questions to help students explore what 
agriculture is, how it influences our lives, and what careers are 
available in the agricultural sector.

This curriculum is designed to be ready for use by any educator 
who wishes to grow curiosity, awareness, and reflection 
about agriculture and its careers. After thoroughly studying 
the curriculum, even an educator with little familiarity with 
agriculture can become sufficiently equipped to deliver 
the lessons successfully. However, to achieve maximum 
effectiveness, educators will benefit from learning more 
about the topics through the many resources available online. 
Use reliable websites to get the best and most accurate 
information. These include web pages from government 
agencies (URLs that end in .gov), academic institutions like 
universities (URLs that end in .edu), and scientific sources 
using the Google Scholar search engine. YouTube videos can 
be useful to help visualize complex concepts, but please ensure 
the videos are accurate and appropriate before sharing.
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Module 1: The Importance of Agriculture
This curriculum and accompanying materials can be downloaded at https://msuext.ms/p4066.

Surveying the Landscape
This module introduces students to the scope of modern 
agriculture and the importance of agriculture in society and 
our daily lives.

What Is Agriculture?
Agriculture is the science of growing plants and rearing 
animals. More broadly, agriculture can further include 
processing those plants and animals into various forms to 
provide food, fuel, fiber, and other important products for 
our use. Agriculture involves the care and management of our 
natural resources, such as soil, water, forests, and air.

Examples of agricultural products are:

•	 Food including fruits, vegetables, grains, meat, and seafood
•	 Fuel including firewood, charcoal, bioethanol, 

biodiesel, and bagasse
•	 Fiber including cotton, wool, bamboo, jute, and lumber

Agriculture is important because it produces the food we 
consume daily and the raw materials for manufacturing 
inedible items such as paper, clothing, shoes, tires, furniture, 
and buildings. Additionally, agriculture makes our environment 
more enjoyable with flowers, turfgrass, shade trees, and 
various ornamental plants. When done sustainably, agriculture 
can benefit the well-being of fish and wildlife, the functioning 
of ecosystems, and the quality of soil, water, and air.

Agriculture also creates jobs and helps build strong economies. 
According to the Mississippi Department of Agriculture and 
Commerce (MDAC), agriculture employed about 17 percent 
of the state’s workforce and contributed about $9 billion to 
the state’s economy in 2023. The top agricultural commodities 
produced include poultry (chickens and eggs), soybeans, 
forestry (wood and paper), corn, cattle, cotton, and catfish. 
Because agriculture is increasingly mechanized and specialized, 
agricultural jobs are diverse and not limited to farmer roles 
(see Module 6 on pages 19–20).

While technological advancements have changed and will 
continue to change how agriculture is practiced, agriculture 
will likely remain as important as ever before. However, 
agriculture will likely become more challenging because of 
increasing human consumption and worsening environmental 
conditions. Educating youth about agriculture is one way to 
help prepare future generations for those challenges. Though 
most youth may never work in the agricultural sector or serve 
as policymakers, most of them will still influence agriculture, 
whether intentionally or not, through their decisions as 
consumers and voters. Every time educators invest in their 
students’ agricultural awareness, they take the students one 

step further on a lifelong journey of being more informed 
about and engaged in agriculture and its impact on society. 
This module and the rest of the curriculum support such 
educational efforts.

Scratching the Surface
See Surveying the Landscape for answers to the 
questions below.

•	 What is agriculture?
•	 What products do we get from agriculture?
•	 Is agriculture important to your everyday life? 

Why or why not?

Digging In
Estimated prep time: 5 minutes
Estimated activity time: 15 minutes

Materials
•	 PowerPoint presentation for Module 1 (page 24) and 

presentation equipment
•	 cardboard or poster board, one sheet per student or group
•	 color pencils or markers, several per student or group

Activity
1.	 Show the PowerPoint presentation for this module.
2.	 Students (individually or in groups) will create an 

“agricultural web,” a concept map of agricultural products. 
The agricultural web will show at least four examples for 
each of the major agricultural product classifications of food, 
fuel, fiber, and others. An example is provided on page 8.

3.	 To compile their examples of agricultural products, 
students may first need to research using books from a 
library or visit websites on a computer with internet access. 
Students can be assigned to perform this research during 
class or outside of class. In either case, the objective is to 
give students the opportunity to explore and learn more 
about the topic on their own.

4.	 Likewise, students will then construct the agricultural 
web during class or outside of class. Encourage student 
creativity to make the agricultural web as artistic and 
visually appealing as they can. Besides writing the names 
of the agricultural products, students may want to draw or 
paste printed images of these products. Also, digital design 
tools like Canva may be an alternative to constructing 
agricultural webs on paper.

5.	 Ask each student or group to give a brief presentation that 
explains their agricultural web to the class.

6.	 Use the information provided in Surveying the 
Landscape (page 7) and any supplementary resources to 
expand the students’ concept of agriculture.

https://msuext.ms/p4066
https://www.canva.com/
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Looking Closer
Refer to Surveying the Landscape (page 7) for the answer to 
question 4. Answers to the other questions are subjective and may 
vary among students.

•	 Were there products you did not expect to originate 
from agriculture? What were they, and why were you 
surprised by this?

•	 What is your favorite agricultural product, and why 
is it important?

•	 How has this activity changed your view of agriculture?
•	 In the future, do you think that agriculture will become 

more or less important and challenging? Why or why not?
•	 In a few sentences, how would you share with a friend what 

you learned through this activity?

Probing Deeper
Have students make their best guesses for the items below before 
they gather online information. Then, invite them to share their 
findings with the class visually and/or orally.

•	 For one item in each category (food, fuel, fiber, and other) 
of the agricultural web you created, where are the necessary 
plants and animals grown? Where and how do they go to 
be processed and eventually sold for human use? Illustrate 
these journeys using geographical maps.

•	 What are the most widely grown plants and animals in 
Mississippi agriculture? How are they grown?

•	 Pick one plant and one animal. What do they need to grow 
well, and how do humans help meet those needs through 
agricultural activities? What jobs might be involved in 
caring for this plant and this animal?

A Template for the “Agricultural Web”
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Module 2: Plants and Animals in Agriculture
This curriculum and accompanying materials can be downloaded at https://msuext.ms/p4066.

Surveying the Landscape
In this module, students will learn that many products 
used in their daily lives ultimately come from agricultural 
plants and animals.

Unlike plants, humans cannot obtain energy and nutrients for 
their bodies from sunlight and soil. Instead, we eat food that 
is derived from the plants and animals grown and produced 
from agriculture. Parts from these plants and animals may 
be eaten directly in raw or cooked form or processed further 
to make new types of foods. For example, tomatoes are 
fruits from tomato plants and are eaten raw in salads and 
sandwiches, cooked as fried green tomatoes, and processed as 
a part of various sauces.

Plants and animals grown by agriculture can also be 
transformed into various other products. For example, cotton 
is used for making clothes like jeans, soybean oil for cooking 
and baking, corn for making animal feed, the pulp of some 
trees for making paper, and a particular tree component—
cellulose—for making products like toothpaste and shredded 
cheese! Other examples of plant and animal products 
include shoes, tires, furniture, building materials, and even 
ingredients for medicine. The activity in this module helps 
students learn more about the diverse products that come 
from plants and animals.

Scratching the Surface
See Surveying the Landscape (page 9) for example answers.

•	 How and why are plants and animals used in society?
•	 How are plants and animals turned into food or other 

products for humans?
•	 Do plant and animal products play a role in human health 

and medicine? If so, how?

Digging In
Estimated prep time: 10 minutes
Estimated activity time: 20 minutes

Materials
•	 PowerPoint presentation for Module 2 (page 25) and 

presentation equipment
•	 plant activity cards (pages 26–27), one set per 

student or group
•	 animal activity cards (pages 28–29), one set per 

student or group
•	 plant worksheet (page 30), one per student or group

•	 animal worksheet (page 31), one per student or group
•	 pencils or pens, at least one per student or group
•	 glue, one stick or bottle per student or group (optional)
•	 cardboard or poster board at least 6 inches wide and 36 

inches long, one sheet per student or group (optional)

Activity
1.	 Show the PowerPoint presentation for this module.
2.	 With the cards and worksheets provided, students will 

match products to the plants and animals from which they 
are derived. Each of the eight plants should be matched 
with exactly one plant product, while each of the eight 
animals should be matched with exactly one animal 
product. Students may be instructed to work individually 
or in groups for a more interactive experience that fosters 
teamwork and discussion.

3.	 After introducing this matching activity and giving the 
materials to each student or group, ask students to write 
their answers on the worksheets.

4.	 For a more hands-on alternative, cut up all the cards 
beforehand and hand out glue and cardboard or poster 
board. Ask students to divide their sheet of cardboard or 
poster board into two columns and label one column with 

“plant or animal” and the other column with “product”. To 
indicate their answers, students will glue each of the 16 
plant and animal cards opposite the matching product card.

5.	 Once all the students are done, ask them to explain the 
reasoning behind their answers before revealing the correct 
matches (pages 32–33).

Looking Closer
Answers are subjective and may vary among students.

•	 What elements of the plant and plant product matching 
activity surprised you? Why?

•	 What elements of the animal and animal product matching 
activity surprised you? Why?

•	 In what ways would your life be affected if all plants and 
animals disappeared from the planet?

•	 How has this activity changed your view of plants, animals, 
and the environment?

•	 In a few sentences, how would you share with a friend 
about what you have learned through this activity?

https://msuext.ms/p4066
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Probing Deeper
Ask students to gather information online. Then, invite them to 
share their findings with the class visually and/or orally.

•	 Look at the ingredient list of your favorite food (e.g., pizza), 
and then trace which ingredients are derived from which 
plants and animals.

•	 Pick one inedible plant or animal product from the 
matching activity and one from the list below. Find out how 
the two products are made from plants and animals.

	� bioplastics
	� beeswax
	� rayon
	� linoleum floors

	� soap
	� perfume
	� cardboard
	� gum

•	 Choose any inedible product (e.g., cotton clothing) derived 
from plants or animals, and research alternatives (e.g., 
polyester clothing, nylon clothing) that are not derived 
from plants or animals. Then, find out the similarities 
and differences between the products (in terms of cost, 
functional characteristics, environmental impact, etc.).
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Module 3: Soils and Agriculture
This curriculum and accompanying materials can be downloaded at https://msuext.ms/p4066.

Surveying the Landscape
This module is designed to teach students about the important 
role of soil in agricultural systems. Students will learn about 
the definition, composition, function, characteristics, and 
management of soils in relation to agriculture.

According to the Soil Science Society of America, soil is “the 
surface mineral and/or organic layer of the Earth” that has 
been partially broken down by environmental processes. In 
agriculture, soil refers to the “dirt” in which plants grow.

Soil is composed of solids, liquids, gases, and organisms. The 
solid component of soil consists of mineral particles and 
organic matter. Among the mineral particles, the largest are 
sand, the medium-sized are silt, and the smallest are clay. 
Organic matter is made of the decomposed remains of plants, 
animals, and microorganisms. The most important liquid in 
soil is water, while important gases in soil include nitrogen 
and oxygen. Soil organisms include animals we can see directly 
with our eyes (e.g., earthworms and ants) and microorganisms 
that we cannot directly see with our eyes (e.g., bacteria, 
microfungi, and viruses).

Soil performs multiple essential functions for plants in 
agriculture. Soil provides stability for plants as roots anchor 
themselves in the soil. Also, soil holds and supplies water, 
nutrients, and oxygen that roots absorb to help plants grow.

The solid components of soil are arranged in clumps called 
aggregates. The stability of these aggregates is a key property 
of soil. If these aggregates are stable, the pores between the 
aggregates stay open and allow water, nutrients, and oxygen 
to move through the soil more quickly. If the aggregates 
are unstable, they will fall apart more easily when the soil 
is struck by wind and water or when the soil is disturbed by 
tillage. As the aggregates crumble into smaller pieces, the 
pores become narrower, so water enters the soil more slowly. 
The consequences are increased flooding and runoff, increased 
erosion (soil being washed or blown away), and increased 
risk of plants facing drought in the future. Therefore, greater 
aggregate stability is beneficial to plant growth as well as 
agriculture, society, and the environment.

Aggregate stability is highly affected by how soil is managed. 
Ways to improve aggregate stability include growing dense 
and diverse plants for longer parts of the year, always covering 
the soil surface (with mulches or dead plant materials) and 
reducing tillage frequency.

Scratching the Surface
See Surveying the Landscape (page 11) for answers.

•	 What is soil?
•	 What makes a soil suitable for plants?
•	 What does the soil provide for plants?

Digging In
Estimated prep time: 30 minutes
Estimated activity time: 20 minutes

Materials
•	 PowerPoint presentation for Module 3 (page 34) and 

presentation equipment
•	 spade (skinny, sharp shovel)
•	 2 five-gallon buckets for transporting soil to classroom
•	 2 aluminum pans (9-inch-by-13-inch or similar size) to 

display soil for students
•	 2 wide-mouth glass jars (quart-sized or similar)
•	 2 pieces of wire mesh (e.g., chicken wire with 

half-inch holes)

Prepare
To be completed prior to the class activity

•	 Identify two areas on the landscape that are under different 
soil management (for example, a lawn versus a garden, 
a row-crop field versus a pasture, or a construction site 
versus a forest). The goal is to identify land areas that are 
likely to have differing soil characteristics.

•	 From each area, use the spade to excavate a block of soil 
that is about 6 inches long, 6 inches wide, and 6 inches 
deep. Place the two blocks of soil in separate 5-gallon 
buckets and take to classroom.

https://msuext.ms/p4066
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Activity
1.	 Show the PowerPoint presentation for this module.
2.	 This activity explains the importance of soil aggregate 

stability and demonstrates how stable (or not) soil 
aggregates are under the force of water. Set up two 
aluminum pans and place each block of soil in a separate 
pan for students to see.

3.	 Place two glass jars on the table. Fill them to the neckline 
with water. Place a wire mesh in the mouth of each jar so 
that it hangs like a small basket with the bottom of the 
basket about 3 inches into the jar. Refer to the picture that 
shows the glass jar of water with a soil clump suspended in 
a wire mesh basket.

4.	 For each block of soil, ask for a student volunteer to break 
off one small soil clump from a 3- to 6-inch depth from the 
soil surface. A ping-pong ball size is suggested as the clump 
must fit into the small wire mesh basket. Instruct the 
student to place the soil clump into the wire mesh so that 
the soil is submerged.

5.	 As the class observes what happens to each soil clump, ask 
them to share what they see.

6.	 If one soil clump is falling apart into small particles in the 
water faster than the other, ask the class why they think 
one soil clump might be falling apart faster than the other.

7.	 Ask the class about noticeable differences (color, murkiness, 
etc.) in the water in the jars.

8.	 Based on how much of the soil clump is intact after 5 to 15 
minutes and how much soil appears in the water, can the 
class guess which soil has higher aggregate stability?

9.	 Use the information from Surveying the Landscape.
(page 11) to explain the importance of aggregate stability 
and the soil management strategies that improve it.

Looking Closer
See Surveying the Landscape (page 11) for answers to questions 
1 and 2. Answers to questions 3–5 are subjective and may vary 
among students.

1.	 Of the two soils from the experiment, which do you think 
plants would grow better with? Why do you think this?

2.	 Of the two soils from the experiment, which do you 
think will have worse problems with erosion? Why do 
you think this?

3.	 When spending time outdoors, what soil characteristics 
have you ever noticed, and what differences between soils 
have you ever noticed? Would these characteristics or 
differences affect agriculture?

4.	 How has this activity changed your view of soil?
5.	 In a few sentences, how would you share with a friend 

about what you have learned through this activity?

Probing Deeper 
Ask students to gather information online. Then, invite them to 
share their findings with the class visually and/or orally.

•	 How much do you know about the soil in your yard? Collect 
some soil from your yard and bring a sample of your 
yard soil to class in a quart-sized, zip-top plastic bag and 
compare your observations about your soil sample with 
those of your classmates.

	� How wet or dry is it?
	� What color is it?
	� Can you squeeze it into a ball or a ribbon?
	� Does it feel gritty or smooth?
	� Does it contain gravel or rocks?
	� Are there many roots in it? How long and 

wide are the roots?
	� What other organisms did you find in it?

•	 For the list of major plant nutrients below, research each 
nutrient’s role in plants. Then, select a plant and find out 
how much of each nutrient it needs.

	� nitrogen
	� phosphorus
	� potassium

	� magnesium
	� sulfur
	� calcium

•	 Pick a soil management practice from the list below. Find 
out how this practice protects or enhances the soil and 
benefits agriculture, society, and the environment.

	� animal waste application
	� buffer/filter strips
	� composting
	� cover crops

	� crop residue retention
	� green manuring
	� no-tillage
	� terrace farming



 Mississippi State University Extension Service |  13

Module 4: Water Resources in Agriculture
This curriculum and accompanying materials can be downloaded at https://msuext.ms/p4066.

Surveying the Landscape
In this module, students will learn about water resources in 
agriculture and why it is important to conserve water.

Why is water important?
Water is essential for all living organisms. On an average 
day, each person must consume at least one quart of water 
to survive and at least two quarts of water to live healthily. 
Animals also need water; for example, a chicken needs 
to consume approximately one cup of water per day. On 
an average summer day, each square foot of dense plants 
consumes around a pint of water. While water covers roughly 
70 percent of our planet’s surface, less than 1 percent of 
Earth’s water is freshwater available for consumption by 
humans, plants, and animals. The rest is mostly seawater, 
which is unsuitable for many purposes unless excess salt is 
removed using large amounts of energy. Therefore, we should 
use our freshwater resources wisely and protect them from 
pollution by harmful chemicals.

Why do we need water for agriculture?
In agriculture, water is very important for growing crops 
and rearing animals. Plants need water in the soil to access 
nutrients and to replace water lost through evaporation 
from leaves to the surrounding air for the purpose of 
photosynthesis (the process by which plants make their 

“food” using sunlight). Like humans, animals need water 
for maintaining bodily functions and indirectly for growing 
the food they eat. Additionally, aquaculture (the farming of 
aquatic animals such as catfish and crawfish) needs water to 
create a healthy environment for the species being raised. 
Water shortages reduce the quantity and quality of plant and 
animal products that provide food, clothing, fuel, and other 
materials for the world population.

What are the sources of water used by farmers?
In a humid region like Mississippi, rain is the primary source 
of freshwater. A portion of the rainwater soaks into the pore 
spaces of the soil for later use by plants and soil organisms. 
Another portion of rainwater becomes surface water, running 
off into ditches, creeks, rivers, ponds, and reservoirs that can 
be used by wildlife or be redirected by farmers to their plants 
and animals. Yet another portion of the rainwater becomes 
groundwater, seeping below the ground and entering aquifers.

What is an aquifer?
An aquifer is an underground layer of sand, gravel, or rock 
whose many holes contain a usable supply of groundwater. 
This water can be pumped out of these holes by drilling and 
operating wells in the aquifer to provide water for irrigation, 

homes, power plants, factories, and other purposes. One 
major aquifer for agriculture in Mississippi and nearby states 
is the Mississippi River Valley Alluvial Aquifer. The water 
volume in this aquifer and in many aquifers across the world 
has been gradually decreasing because water is being pumped 
out faster than water is being replenished.

How can farmers conserve water?
•	 Raise plants and animals that require less water.
•	 Decrease evaporation by covering the soil with mulch.
•	 Build water harvesting/reuse systems and improve 

irrigation management.
•	 Store and apply farm chemicals and animal waste carefully 

to avoid polluting groundwater and surface water.

Scratching the Surface
See Surveying the Landscape (page 13) for answers.

•	 What percentage of the Earth’s surface is covered by water? 
Can all types of water on Earth be used for drinking and 
agriculture? Why not?

•	 Why is water necessary for agriculture? How is water used 
in agricultural activities?

•	 Most people are familiar with freshwater in rivers and 
lakes. Is there also freshwater below the ground? If so, how 
might we access it?

Digging In
Estimated prep time: 10 minutes
Estimated activity time: 25 minutes

Image A (page 15) shows the activity materials, and Images B–D 
(page 15) illustrate key steps.

Materials 
•	 PowerPoint presentation for Module 4 (pages 35–36) and 

presentation equipment
•	 clear plastic containers approximately 6 inches long by 4 

inches wide by 3 inches tall, one per student or group
•	 pea gravel or aquarium stones, enough to fill each plastic 

container about 40 percent full
•	 fine sand or play sand, enough to fill each plastic container 

about 20 percent full
•	 spray bottles or water bottles with small holes drilled in the 

cap beforehand, one per student or group
•	 water, enough to fill each plastic container about 50 percent 

full and poured into the bottles beforehand 
•	 water-soluble liquid (not gel) food coloring, one or two 

drops per bottle and mixed thoroughly with the water inside 
•	 spray nozzles or pump dispensers, one per student or group

https://msuext.ms/p4066
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•	 coffee filter, one per student or group
•	 rubber bands, one per student or group
•	 disposable cups, one per student or group

Activity
1.	 Show the PowerPoint presentation for this module.
2.	 Students may be instructed to work individually or in 

groups for this activity of creating an aquifer model. 
Distribute materials accordingly (see Image A).

3.	 Instruct the students to pile the aquarium stones or 
pea gravel on one end of the plastic container to form a 
slope toward the empty end (see Image B). The stones 
will represent an aquifer, while the empty end will 
represent a stream.

4.	 Instruct students to add a layer of fine sand on top of the 
stones and pack the sand down to create a smooth slope 
surface (see Image B). The sand will represent soil.

5.	 Instruct students to simulate rain by using the spray 
bottles or water bottles to sprinkle colored water over the 
sand. Ask the students to watch what happens to the rain 
as it falls onto the slope.

6.	 Some rain will run off the soil surface and flow downslope 
into the stream. The rest of the rain will soak into the 
soil, from which some of the water will then drain down 
into the aquifer. As the water level in the aquifer rises, 
some of the groundwater will also flow into the stream. 
Check the students’ understanding of these concepts 
before proceeding further. Instruct students to continue 
simulating rain until the water level in the stream rises to 
roughly halfway up the slope (see Image C).

7.	 Explain to students that the groundwater inside an aquifer 
can be pumped out for agricultural and other purposes by 
first drilling wells into the aquifer down past its water level 
(also known as “water table”) and then powering pumps to 
lift groundwater up through the wells. The spray nozzles or 
pump dispensers will represent groundwater wells. Instruct 
students to wrap the coffee filter around the inlet end of 
the straw and secure it with the rubber band. This helps 
prevent soil particles from getting sucked in and clogging 
the nozzle or dispenser.

8.	 Ask students to drill their wells in their model by inserting 
the wrapped end of the straw down into the water inside 
the layer of stones (see Image D). Instruct students to 
use the spray nozzle or pump dispenser while holding 
the disposable cup over the outlet to catch the water 
that will squirt out. Ask students to continue simulating 
groundwater pumping while they watch what happens to 
the water level in the aquifer and in the stream.

9.	 Groundwater pumping not only removes water directly 
from the aquifer but also causes water to flow from the 
stream into the aquifer because gravity drives water to 
flow from higher elevation to lower elevation. Thus, the 
water level in both the aquifer and the stream will fall 
due to groundwater pumping. Such connection and 
interaction between streams and aquifers are common in 
Mississippi and around the world. Therefore, surface water 
and groundwater should generally be managed together 
instead of as two separate resources. Check the students’ 
understanding of these concepts before moving on.
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Creating an Aquifer Model

Looking Closer
See Surveying the Landscape and Digging In (page 13) for 
answers to questions 1 and 2. If time permits, invite students to 
check their answers to these two questions by experimenting with 
the aquifer model. Answers to question 3–5 are subjective and may 
vary among students.

1.	 What happened to the stream when water was pumped out 
of the aquifer? What will happen to the aquifer if water is 
pumped out of the stream?

2.	 How is groundwater replenished? What happens to the 
aquifer if water is pumped out faster than it is replenished?

3.	 What will happen to agriculture if freshwater is no longer 
available? In what ways would your life be affected?

4.	 How has this activity changed your view of water resources?
5.	 How would you share with a friend about what you learned 

through this activity?

Probing Deeper
Ask students to gather information online. Then, invite them to 
share their findings with the class visually and/or orally.

•	 We know that precipitation (rain and snow) falls from the 
sky, but how does this water get up there in the first place? 
Learn more about the water cycle.

•	 Find out about several different uses of water in both 
plant and animal agriculture. For each use, identify how 
much water is typically used and determine if the water 
eventually evaporates or eventually returns to lakes, 
rivers, and oceans.

•	 Pick a region within a country of the world. Find out the 
amount of precipitation (rain plus snow) this region 
receives each month in an average year. Then, find out 
how water is obtained for agriculture in this region during 
months with low precipitation.

Image A. Image B.

Image C. Image D.
Adapted from the Science Learning Hub, The University of Waikato.

https://www.sciencelearn.org.nz/resources/805-constructing-an-aquifer-model
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Module 5: Food Science and Agriculture
This curriculum and accompanying materials can be downloaded at https://msuext.ms/p4066.

Surveying the Landscape
This module exposes students to the role of science in the food 
industry, an important component of the agricultural sector.

How and why are food products made?
The food industry transforms what we harvest from plants 
(e.g., fruits and leaves) and animals (e.g., meat and milk) into 
what we eat. These processes include one or more steps of 
removing, adding, and altering the ingredients. For instance, 
popcorn is typically made by removing all harvested materials 
except kernels, adding fats (and whatever else for flavor), and 
raising the temperature until the kernels rupture and their 
contents puff out. The simplest transformations involve just 
one step at one location (e.g., cutting up a watermelon in a 
kitchen), while complex transformations involve many steps 
as the ingredients move through a web of processing and 
manufacturing facilities before becoming the final product 
(e.g., a frozen pizza).

Some transformations are clearly beneficial because the 
resulting food products are safer, more nutritious, more 
convenient, and more resistant to spoilage than the 
original form of the ingredients. One example is making 
canned chicken from raw chicken. However, some other 
transformations prioritize the appeal of food products over 
their potential impact on the well-being of individuals and 
society. This type of food product often induces more cravings 
and tends to contain high amounts of calories from sugars 
and fats relating to the low amounts of other nutrients. While 
enjoying this type of food product occasionally in moderation 
might not trigger any negative effects, eating this type of food 
product excessively or exclusively can significantly increase 
the risk of health problems.

What does science have to do with food products?
There is a lot of science that goes into making food products. 
The modern food industry relies on understanding and 
changing not only the physical, chemical, and biological 
properties of ingredients and resulting food products but also 
the consumers’ sensing, perception, and intake of the food 
products. Thus, knowledge and inquiry in both the natural and 
social sciences are crucial for developing new food products 
as well as continuing and improving existing food products. 
The food industry and the rest of the agricultural sector will 
keep progressing as scientists and other professionals work 
together toward a food system that is productive, sustainable, 
equitable, and healthy.

What makes some foods fluffy?
Breads and pancakes owe their fluffiness to ingredients that 
are leavening (rising) agents. In the case of pancake batter, 
buttermilk (an acid) mixes with baking soda (a base). This 
chemical reaction produces carbon dioxide (CO2) gas, creating 
the bubbles that appear as the batter is mixed and as it is 
heated on a skillet. The increase in temperature not only cooks 
the pancakes, but it also speeds up the chemical reaction 
rate in the batter and leads to the formation of more carbon 
dioxide bubbles. The bubbles then expand with heat, which 
helps create air pockets that make the pancake rise and get 
fluffy. Both the formation of carbon dioxide bubbles and the 
creation of air pockets happen during bread production as 
well. However, the carbon dioxide gas in the dough is not 
produced by the chemical reaction between an acid and a base 
but by microorganisms called baker’s yeast. As the yeast eat 
sugars in the dough, carbon dioxide gas is released as a by-
product and makes the dough rise.

What do microorganisms have to do with food?
Microorganisms are living organisms that are too small 
for us to see without a microscope. While we might not 
notice them, microorganisms are almost everywhere in the 
environment, even on our skin and inside our bodies. Unlike 
humans, some microorganisms can thrive in low-oxygen 
conditions where they eat sugars and release molecules such 
as acids, alcohols, and gases. This conversion process is called 
fermentation, and humans have harnessed the fermentation 
activities of microorganisms in food production for thousands 
of years. Because different microorganisms prefer different 
living environments and carry out different variations 
of the fermentation process, the most suitable strains of 
microorganisms are carefully chosen and managed to produce 
each fermented food. For example, strains of lactic acid 
bacteria are used for cheese, buttermilk, yogurt, sour cream, 
pepperoni, and pickled vegetables. Strains of acetic acid 
bacteria are used for vinegars, while strains of yeast are used 
for breads and alcoholic beverages. Meanwhile, all three types 
of microorganisms participate in the chain of fermentation 
processes for producing chocolate from the seeds of the cacao 
tree. Fermentation can improve the smell, taste, texture, and 
nutritional availability of foods.

Additionally, fermentation by beneficial microorganisms can 
help suppress the growth of harmful microorganisms that 
are also present in foods. Without fermentation or other 
preservation methods, harmful microorganisms can multiply 
quickly under moist, warm, and oxygenated conditions, which 

https://msuext.ms/p4066
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would accelerate food spoilage and cause foodborne illnesses 
(sometimes called food poisoning). According to the U.S. 
Centers for Disease Control and Prevention (CDC), as much as 
48 million cases of foodborne illnesses occur in the U.S. each 
year, with norovirus, Salmonella bacteria, and Campylobacter 
bacteria being some of the most common culprits. Although 
most cases are minor, foodborne illnesses can be very 
dangerous especially for young children, pregnant women, 
older adults, and people with weakened immune systems. 
Ways to reduce the likelihood of foodborne diseases include 
cleaning hands and surfaces adequately, separating raw 
animal products from other foods, cooking to sufficiently high 
temperatures, and storing spoil-prone foods at sufficiently 
low temperatures.

Scratching the Surface
See Surveying the Landscape (page 16) for answers.

•	 Is science involved in producing food products? If so, how? 
•	 What are microorganisms? Are microorganisms used or 

found in food? Are they good? Are they bad?
•	 What makes foods like bread and pancakes rise 

and become fluffy?

Digging In
Estimated prep time: 10 minutes
Estimated activity time: 20 minutes

Image A (page 18) shows the activity materials, and Images B–D 
(page 18) illustrate key steps.

Materials 
•	 PowerPoint presentation for Module 5 (pages 37–38) and 

presentation equipment

•	 baking soda, enough for 1 tablespoon per student or team
•	 balloons, enough for one per student or team
•	 vinegar, enough for ½ cup per student or team
•	 small (e.g., 10-ounce) plastic bottles with caps, enough for 

one per student or team
•	 measuring cups and spoons
•	 funnel

Prepare
Must be completed prior to the class activity.

•	 Measure out the baking soda and use a funnel to pour it 
into each balloon.

•	 Measure out the vinegar and pour it into each plastic bottle.

Activity
1.	 Show the PowerPoint presentation for this module.
2.	 Students may be instructed to work individually or in 

groups for this activity of producing carbon dioxide gas 
from common food ingredients. Distribute materials 
accordingly (see Image B). 

3.	 Ask students to take the cap off the plastic bottle 
containing the vinegar. Then, instruct students to fit the 
opening of the balloon containing baking soda securely 
over the mouth of the bottle without inverting the 
balloon (see Image C).

4.	 Ask students to observe what happens as they empty the 
balloon contents into the bottle (see Image D).

5.	 The balloon will inflate because carbon dioxide gas is 
produced by a chemical reaction between an acid and a base. 
In this activity, the acid was vinegar while the base was 
baking soda. Check the students’ understanding of these 
concepts before proceeding further.
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Looking Closer
See Surveying the Landscape (pages 16–17) for answers to 
questions 1–3. Answers to questions 4 and 5 are subjective and 
may vary among students.

•	 Buttermilk and baking soda are often used to make biscuits 
and pancakes. As buttermilk is acidic, does a chemical 
reaction like the one in the activity occur when making 
biscuits and pancakes? Why do we want this reaction when 
making those foods? How would biscuits and pancakes 
taste different without this reaction?

•	 Thinking back to the activity, how would increasing the 
temperature affect the bubbling in the bottle and the 
expansion of the balloon?

•	 Temperature does not only affect the rate of chemical 
reaction and the volume of gases. What happens when milk 
is purchased from the refrigerated section of the grocery 
store and is then opened and left at room temperature for 
a week? Do you know anyone who was diagnosed with food 
poisoning or was feeling sick after eating something that 
had been improperly stored?

•	 How has this activity changed your view of food science?
•	 In a few sentences, how would you share with a friend 

about what you learned through this activity?

Probing Deeper
Ask students to gather information online. Then, invite them to 
share their findings with the class visually and/or orally.

•	 Pick one food processing technique from the following 
list: pasteurization, canning, dehydration, carbonation, 
milling, extrusion, centrifugation, and homogenization. 
Find out how it works, and give examples of foods made 
with this process.

•	 Why are many foods cooked before we eat them? What are 
the purposes of heat in food preparation?

•	 How can harmful bacteria (such as botulism) and mold 
grow on food that has been kept inside containers? How 
did these harmful microorganisms even get in there? 
How can we minimize the threat of these harmful 
microorganisms?

Image A. Image B.

Image C. Image D.
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Module 6: Agricultural Careers
This curriculum and accompanying materials can be downloaded at https://msuext.ms/p4066.

Surveying the Landscape
In this module, students will learn about the diversity of 
careers in the modern agricultural sector.

Against popular beliefs, the agricultural workforce is 
not comprised solely of older men driving tractors and 
impoverished laborers using hand tools outdoors. Instead, 
the modern agricultural sector employs people from all 
backgrounds in a wide range of careers that vary greatly by 
necessary qualifications and skills, expected duties and tasks, 
working environment, and financial compensation. Given 
this diversity, at least one type of agricultural career might be 
a good fit for each person who is interested in entering the 
agricultural workforce.

The career cards for this module highlight 36 agricultural 
careers that are not “farmer”. Some of these careers do 
not require formal education beyond high school, some 
others require nearly a decade of postsecondary education 
culminating in a terminal degree such as Doctor of Philosophy 
(PhD), and the rest require some level in between. Some of 
these careers involve the heavy use of science, technology, 
engineering, and mathematics (STEM), while some others 
would be rarely considered as STEM occupations. Most 
modern agricultural careers can be classified into “pathways” 
or “focus areas” as proposed by the National FFA Organization. 
Despite the vast differences among agricultural careers, all 
these careers need to work together so that agriculture will 
thrive for the benefit of society, as illustrated by the activity 
for this module.

Scratching the Surface
See Surveying the Landscape (page 19) for answers.

•	 What agricultural careers do you know about?
•	 What type of degree (if any) do you need to have an 

agricultural career?
•	 Do you think agricultural jobs are considered part 

of STEM fields?

Digging In
Estimated prep time: 5 minutes
Estimated activity time: 30 minutes

Materials 
•	 PowerPoint presentation for Module 6 (pages 39–43) and 

presentation equipment
•	 career cards (pages 47–65), at least one set per student 

or student group
•	 career card worksheet (page 44), at least one per 

student or group
•	 pencils or pens, at least one per student or group

Activity
1.	 Show the first five slides of the PowerPoint presentation 

for this module.
2.	 Students may be instructed to work individually or in 

groups for a more interactive experience that fosters 
teamwork and discussion. Distribute materials accordingly.

3.	 The career card worksheet describes six situations that can 
occur in the agricultural sector. From the 36 agricultural 
careers on the career cards, ask students to identify the 
careers that could help tackle each situation. The number of 
blanks that are provided under each situation description 
specifies the number of careers that should be listed for 
this situation. Although some of the 36 careers may fit 
more than one situation, each of the 36 careers should only 
be written in exactly one of the 36 blanks on the worksheet. 
Students will need to use their best judgment to assign 
each career to its most suitable situation given all the 
considerations.

4.	 One way to conduct this activity is to give students enough 
time to complete the entire worksheet and then discuss all 
the answers at the end. Another way is to give students just 
enough time to complete one situation, discuss the answers 
for this situation, and repeat the process for each of the 
other situations.

5.	 Either way, the discussion can be more interesting and 
memorable if students are asked to offer their responses 
first. Whenever a student names a correct answer, use 
the sixth slide to instruct the student to explain a) the 
general duties of this career, b) the role of this career in 
tackling the situation, and c) the required degree for this 
career. If time does not permit, the full answer key can 
be displayed using the seventh and eighth slides so that 
students can check their responses against the key (also 
available on page 45).

6.	 Conclude the activity using the last two slides of the 
PowerPoint presentation for this module.

https://msuext.ms/p4066
https://agexplorer.ffa.org/
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Looking Closer
Refer to the career cards (pages 47–65) for answers to questions 
1 and 2. Answers to questions 3–5 are subjective and may vary 
among students.

1.	 From the career cards, find two careers each that deal 
with a) numbers, b) machines, c) food, d) plants, and e) 
animals. Give examples of where they work or where you 
might find them.

2.	 Mention three careers you just learned from this activity 
that do not require bachelor’s or advanced degrees.

3.	 Share what careers you found most interesting or 
most surprising.

4.	 How has this activity changed your view of 
agricultural careers?

5.	 In a few sentences, how would you share with a friend 
about what you learned through this activity?

Probing Deeper
Ask students to gather information online. Then, invite them 
to share their findings with the class visually and/or orally.

•	 Reflect on what you are looking for in a job. What tasks 
would you enjoy? What environment would you want to 
work in? How much more school do you wish to complete? 
Based on these characteristics, what are some agriculture-
related careers that might fit you?

•	 Interview one professional from each of two 
different careers. Find out how they got there, what 
they do currently, their likes/dislikes, and salary/
benefits/promotion?

•	 Pick a career/job in agriculture. Research related programs 
at three different colleges you might consider. Identify what 
high school subjects and extracurricular activities would 
prepare you well for those programs.
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Appendix A: Participant Questionnaires
This curriculum and accompanying materials can be downloaded at https://msuext.ms/p4066.

Survey Questions
Introduction
The following survey questions are to be administered to students before beginning the curriculum and 
at the end of all the modules. The pre-test is done to help determine students’ prior knowledge about 
agriculture, while the post-test helps to evaluate students’ grasp of the material and changed perspectives.

Estimated activity time: 10 minutes

Materials 

•	 pre-test questionnaire (page 22), one per student
•	 post-test questionnaire (page 23), one per student
•	 pencil or pen, one per student

https://msuext.ms/p4066
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Pre-Test Questions

Name: 

Check the box that best describes you.

Gender:  Male   Female   I prefer not to answer

Race/Ethnicity:  Asian   Black/African American   Hispanic/Latino   Multiracial/Biracial   White   Other

Have you participated in or are you involved in any agriculture-related classes or activities (for example, gardening, 
FFA or 4-H, job at a farm store)?

  Never   Yes, but only a little bit   Yes, a lot

Is anyone in your family (for example, a parent or guardian, grandparent, brother/sister, aunt/uncle, or cousin) 
involved in agriculture?

  No   Yes, just one   Yes, multiple

Question Absolutely 
Yes! Yes Maybe No Absolutely 

Not!

Do you think agriculture is related to STEM 
(science, technology, engineering, and math)?

Do you have any interest in agriculture 
and its careers?

Do you think people with a similar 
background as you are working 
in agriculture?

Do you think there are diverse job 
opportunities in agriculture?

What is groundwater?

 Water inside underground oceans	  Water inside underground pipes 
 Water inside the holes of underground rocks	  Water above the ground 

Which foods require the use of microorganisms (e.g., bacteria or yeast) to be produced? Pick all that apply.

 Bread   Coke   Yogurt   Cheese

Which risks increase when soil aggregates (clumps) break down? Pick all that apply.

 Flooding   Drought   Leaching   Erosion

What educational level do you need to have to start a career in agriculture?

 High school diploma   Associate degree   Bachelor’s degree 
 Graduate (master’s/PhD) degree   All of these levels of education can lead to agricultural careers
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Post-Test Questions

Name: 

Give your best answer to the following questions.

What part(s) of the presentations or modules did you enjoy most?

Compared to before the presentations: Absolutely 
Yes! Yes Maybe No Absolutely 

Not!

I am more aware of how agriculture is 
related to STEM (science, technology, 
engineering, and math)

I understand more about the importance of 
protecting our soil and water

I am more aware of the diverse job 
opportunities in agriculture

I am more interested in agriculture 
and its careers

I am more likely to take classes 
related to agriculture

I am more likely to join extracurricular 
activities related to agriculture

I would tell others about what I learned from 
the presentations

What is groundwater?

 Water inside underground oceans	  Water inside underground pipes 
 Water inside the holes of underground rocks	  Water above the ground

Which foods require the use of microorganisms (e.g., bacteria or yeast) to be produced? Pick all that apply.

 Bread   Coke   Yogurt   Cheese

Which risks increase when soil aggregates (clumps) break down? Pick all that apply.

 Flooding   Drought   Leaching   Erosion

What educational level do you need to have to start a career in agriculture?

 High school diploma   Associate degree   Bachelor’s degree 
 Graduate (master’s/PhD) degree   All of these levels of education can lead to agricultural careers
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Appendix B: Slides and Worksheets
This curriculum and accompanying materials can be downloaded at https://msuext.ms/p4066.

Slides from an Instructional Presentation to Use with Module 1

https://msuext.ms/p4066
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Slides from an Instructional Presentation to Use with Module 2
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Plant Cards

1.

2.

3.

4.

5.

6.

7.

8.
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A. Peanut butter

B. Ethanol fuel

C. Furniture

D. Jeans

E. Pasta

F. Veggie patties

G. Sugar

H. Tires
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Animal Cards

1.

2.

3.

4.

5.

6.

7.

8.
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A. Ice cream

B. Cashmere

C. Blood thinners

D. Roasted turkey

E. Leather

F. Flu vaccines

G. Silk

H. Body care products



30  |  Agricultural Science and Careers: An Interactive Curriculum for Youth Educators

Worksheet: Match the Product with the Plant

Product Plant Source for the Product

A. Peanut butter

B. Ethanol fuel

C. Furniture

D. Jeans

E. Pasta

F. Veggie patties

G. Sugar

H. Tires
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Worksheet: Match the Product with the Animal

Product Animal Source for the Product

A. Ice cream

B. Cashmere

C. Blood thinners

D. Roasted turkey

E. Leather

F. Flu vaccines

G. Silk

H. Body care  
products
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Worksheet Answer Key: Match the Product with the Plant

Product Plant Source for the Product

A. Peanut butter (Peanut) 3

B. Ethanol fuel (Corn) 5

C. Furniture (Pine tree) 7

D. Jeans (Cotton) 1

E. Pasta (Wheat) 8

F. Veggie patties (Soybean) 2

G. Sugar (Sugarcane) 6

H. Tires (Rubber Tree) 4
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Worksheet Answer Key: Match the Product with the Animal

Product Animal Source for the Product

A. Ice cream (Dairy cows) 7

B. Cashmere (Goats) 8

C. Blood thinners (Pigs) 3

D. Roasted turkey (Turkeys) 6 

E. Leather (Cattle) 2

F. Flu vaccines (Chickens) 1

G. Silk (Silkworms) 5

H. Body care  
products (Sheep) 4
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Slides from an Instructional Presentation to Use with Module 3
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Slides from an Instructional Presentation to Use with Module 4
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Slides from an Instructional Presentation to Use with Module 4 (Cont.)
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Slides from an Instructional Presentation to Use with Module 5
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Slides from an Instructional Presentation to Use with Module 5 (Cont.)
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Slides from an Instructional Presentation to Use with Module 6 
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Slides from an Instructional Presentation to Use with Module 6 (Cont.)
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Activity
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Career Card Questions
For each situation, which careers may be involved and how might they?

A.	Your company is trying to create and sell a 
new chocolate bar.

1.	

2.	

3.	

4.	

5.	

6.	

7.	

8.	

B.	Your catfish farm is trying to expand and make 
money after a natural disaster.

1.	

2.	

3.	

4.	

5.	

C.	Your company invents, manufactures, and repairs 
agricultural robots.

1.	

2.	

3.	

4.	

5.	

6.	

D.	Your cotton crop is looking unhealthy and 
growing poorly.

1.	  

2.	

3.	

4.	

5.	

E.	You are in charge of creating a new national park and 
increasing its number of visitors.

1.	

2.	

3.	

4.	

5.	

6.	

7.	

8.	

F.	You are the principal of a high school, and you want 
to start a beautiful school garden full of herbs, 
vegetables, and ornamental flowers.

1.	

2.	

3.	

4.	



 Mississippi State University Extension Service |  45

Career Card Answer Key
For each situation, which careers may be involved, and how might they help?

A.	Your company is trying to create and sell a new chocolate bar.

•	 Product Development Technologist
•	 Sensory Scientist 
•	 Food Processing Technician 
•	 Food Safety Specialist 

•	 Packaging Designer 
•	 Marketer
•	 Procurement/Merchandising Agent
•	 Dietitian

B.	Your catfish farm wants to expand and make money after a 
natural disaster.

•	 Accountant 
•	 Agricultural Loan Officer 
•	 Agricultural Insurance Adjuster

•	 Data Analyst 
•	 Aquaculturist 

C.	Your company invents, manufactures, and repairs agricultural robots.

•	 Agricultural Engineer
•	 Mechanic 
•	 Machinist 
•	 Welder

•	 Electrician
•	 Information Technology (IT) 

Programmer/Developer

D.	Your cotton crop is looking unhealthy and growing poorly.

•	 Agricultural Pilot
•	 Agricultural Researcher
•	 Cooperative Extension Agent

•	 Crop Adviser
•	 Agricultural Input Salesperson

E.	You are in charge of creating a new national park and maximizing its 
number of visitors.

•	 Hydrologist
•	 Geologist 
•	 Wildlife Biologist/Ecologist 
•	 Veterinarian 	

•	 Forester 
•	 Environmental Technician
•	 Agritourism Educator
•	 Agricultural Journalist

F.	You are the principal of a high school, and you want to start a beautiful 
school garden full of herbs, vegetables, and ornamental flowers.

•	 Agricultural Instructor
•	 Landscape Architect 

•	 Greenhouse Manager
•	 Landscape Technician
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Career Cards: 36 
Agricultural Jobs 
Other Than “Farmer”
This curriculum and accompanying materials can be downloaded at https://msuext.ms/p4066.

https://msuext.ms/p4066


Accountants

They prepare and examine 
financial records. They also help 

with taxes and budgeting.

They work indoors at banks, 
accounting firms, agricultural/
food companies, and business 

consulting firms.

They need a bachelor’s degree and 
often an accounting license.

Agricultural Engineers

They design objects and processes to 
improve the equipment, buildings, 

and environment of agriculture.

They work indoors and outdoors at 
engineering firms, government 

agencies, and agricultural 
equipment companies.

They need a bachelor’s degree and 
sometimes an engineering license.



Agricultural Instructors

They teach students about 
agriculture, natural resources, 

and STEM-related subjects.

They work indoors and outdoors 
at high schools, career-

technical centers, community 
colleges, and universities.

They need a bachelor’s degree and a 
teaching license or graduate degree.

Agricultural Insurance 
Adjusters

They help with insurance claims 
by inspecting farm damage 

from weather and pests, then 
estimating the losses.

They work outdoors, travel often, 
and are self-employed or a 

part of an insurance company 
or government agency.

They need a high school 
diploma and often an adjuster 

certificate or license.



Agricultural Journalists

They gather and report agricultural 
news and communicate with the 
public about agricultural topics.

They are self-employed or part of a 
trade organization/media company. 

Work settings vary by job.

They need a bachelor’s degree.

Agricultural 
Loan Officers

They lend money to farmers 
who are likely to maintain or 
expand the business and pay 
back the loan with interest.

They work indoors at banks 
and government agencies.

They need a bachelor’s degree.



Agricultural Marketers

They promote their company and 
its products and services to 

increase awareness and sales.

They work indoors at 
agricultural/food companies 

and marketing firms.

They need a bachelor’s degree.

Agricultural Pilots

They fly planes to take photos 
of farmland and apply seeds 

or chemicals from the air.

They are part of cooperatives or 
agricultural aviation companies. 

They fly from sunrise to 
sunset during busy times.

They need a high school 
diploma, multiple licenses, 

and extensive training.



Agricultural Researchers

They conduct experiments on 
the genetics and management 

of plants and animals for 
faster and better growth.

They work indoors and outdoors at 
universities, government agencies, 
and agricultural input companies.

They need a graduate degree 
in their area of expertise.

Agricultural Input 
Salespeople

They explain and sell products 
for raising plants and animals, 
such as seeds, feed, chemicals, 

and farm equipment.

They are a part of manufacturers 
and retailers of agricultural inputs. 

Work settings vary by job.

They need a bachelor’s degree.



Agrotourism Educators

They teach visitors about agriculture 
and natural resources through 

recreational activities.

They work outdoors at farms, parks, 
museums, tour/outfitting agencies, 

and conservation organizations.

They need a high school diploma 
and sometimes a college degree.

Aquaculturists

They lead the care of farmed/captured 
aquatic animals to breed, grow, and 
harvest these animals as intended.

They are a part of fish/shellfish 
farms, aquariums, and 
government agencies.

Work settings vary by job.

They need a bachelor’s degree.



Cooperative 
Extension Agents

They connect people and share 
information to help the local 
community with agricultural 

and other needs.

They are based in county 
offices but may travel often 

to meet with clients and lead 
educational programs.

They need a bachelor’s degree and 
sometimes a graduate degree.

Crop Advisers

They check plants, soils, and pests 
regularly and advise farmers on 
how to best manage the crops.

They travel often and work outdoors 
at agricultural consulting firms 

and agricultural input companies.

They need a bachelor’s degree and 
often professional certification.



Data Analysts

They gather numbers, look 
for patterns, and make 

recommendations based 
on what they find.

They work indoors at government 
agencies, business consulting 
firms, and agriculture/food 

and financial companies.

They need a bachelor’s degree.

Dietitians

They give eating advice and create 
meal plans that best fit the 

health condition and nutritional 
needs of their clients.

They work indoors at healthcare 
facilities, government agencies, and 
food processing/service companies.

They need a graduate degree 
and extensive supervised 

practice in dietetics.



Electricians

They install and repair electrical 
systems so that these systems 

function properly, remain 
safe, and meet regulations.

They work indoors and outdoors 
at agricultural/food companies 
and electrical contracting firms.

They need a high school diploma and 
often an apprenticeship and license.

Environmental 
Technicians

They measure environmental 
quality and help make changes 

to protect or improve it.

They work indoors and 
outdoors at engineering firms, 

conservation organizations, 
and government agencies.

They need an associate degree.



Food Processing 
Technicians

They perform various tasks 
necessary to turn plant and animal 

ingredients into food products.

They work indoors at food 
processing companies.

They need a high school diploma.

Food Safety Specialists

They ensure that a food product is 
safe to eat and that all company 

standards and government 
rules have been followed.

They work indoors at food processing 
companies and government agencies.

They need a bachelor’s degree and 
sometimes a graduate degree.



Foresters

They manage forests by assessing 
trees, advising landowners, 

and directing the replanting, 
harvesting, and burning of trees.

They work outdoors at 
forestry companies and 
government agencies.

They need a bachelor’s degree and 
sometimes a certification or license.

Geologists

They study the properties of rocks 
and the oil, gas, water, and 

minerals that rocks can contain.

They work indoors and outdoors at oil 
and gas, mining, and drilling firms 

as well as government agencies.

They need a bachelor’s degree and 
sometimes a graduate degree.



Greenhouse Managers

They lead the care of greenhouse 
plants and facilities so that 

plants are grown, harvested, 
and multiplied as intended.

They work at vegetable/fruit farms, 
plant nurseries, seed companies, 
and agricultural research centers.

They need a high school diploma.

Hydrologists

They study the movement and 
properties of water and the 
related causes and effects.

They work indoors and outdoors 
at government agencies, 
engineering firms, and 

conservation organizations.

They need a bachelor’s degree and 
sometimes a graduate degree.



IT Programmers/
Developers

They design, build, maintain, and 
improve websites and software 

for people and businesses to use.

They work indoors at public or 
private employers that own 

the websites and software or 
at IT contracting firms.

They need a bachelor’s degree.

Landscape Architects

They plan and design beautiful and 
functional landscapes for various 

public and private spaces.

They work indoors and outdoors 
at landscape architecture firms 

and engineering firms.

They need an accredited degree and 
license in landscape architecture.



Landscape Technicians

They install and maintain plants, 
hard features, and irrigation 
systems to create beautiful 
and functional landscapes.

They work outdoors at landscaping 
contracting firms and sports/

recreation facilities.

They need a high school 
diploma and sometimes 

landscaping certifications.

Machinists

They cut metals to make precise 
custom parts and tools by drilling, 

turning, milling, and grinding.

They work indoors at agricultural 
equipment, food processing, 

oil and gas, mining, and 
construction companies.

They need a high school diploma and 
sometimes machinist credentials.



Mechanics

They inspect, repair, and maintain 
vehicles and heavy machinery.

They work indoors and outdoors at 
repair shops and at agricultural 

equipment, food processing, 
and construction companies.

They need a high school diploma and 
sometimes mechanic certifications.

Packaging Designers

They design food packaging that is 
attractive to customers, effective 

for storage, and reasonable in cost.

They work indoors at food processing 
companies and design agencies.

They need a bachelor’s degree.



Procurement/
Merchandising Agents

They help with the buying and 
selling of agricultural/food 

products each step of the way 
from farms to customers.

They work indoors at cooperatives, 
trading companies, food 
processing companies, 

distributors, and retailers.

They need a bachelor’s degree.

Product Development 
Technologists

They apply knowledge of food 
processing and customer 

preferences to create a new 
or improved food product.

They work indoors at food 
processing companies.

They need a bachelor’s degree and 
sometimes a graduate degree.



Sensory Scientists

They find out what makes a 
food delicious or not and 

why—in terms of taste, smell, 
sight, touch, and sound.

They work indoors at food 
processing companies and 

government agencies.

They need a bachelor’s degree and 
sometimes a graduate degree.

Veterinarians

They prevent, identify, and treat 
diseases, disorders, and injuries 
of pet, farm, and wild animals.

They work indoors and outdoors 
at farms, zoos, animal health 

companies, animal clinics, 
and government agencies.

They need an accredited graduate 
degree in veterinary medicine.



Welders

They join metal parts together using 
high heat to build and repair 
equipment and structures.

They work indoors and outdoors 
at agricultural equipment, 

food processing, mining, and 
oil and gas companies.

They need a high school diploma 
and often a welding certification.

Wildlife Biologists/
Ecologists

They study wild animals and habitats 
to improve the protection and 
management of these animals.

They work indoors and outdoors 
at government agencies, 

conservation organizations, 
and engineering firms.

They need a bachelor’s degree 
and often a graduate degree.
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Dataset for P4066, Agricultural 
Science and Careers: An Interactive 


Curriculum for Youth Educators


Table 1. Pre-survey question results.


Question Prompt
Answers


Yes Maybe No
Participated in Ag Activities 52% 0% 48%


Aware of Ag professionals with similar 
background 35% 49% 16%


Aware of Ag-STEM relationship 65% 30% 5%


Aware of diverse Ag jobs 68% 27% 5%


Interested in Ag and its careers 24% 43% 33%


Table 2. Post-survey question results.


Question Prompt
Answers


Yes Maybe No
More likely to join Ag activities 40% 41% 19%


More likely to take Ag classes 42% 41% 17%


More aware of Ag-STEM relationship 89% 9% 2%


More aware of diverse Ag jobs 79% 17% 4%


More interested in Ag & its careers 48% 36% 16%





	gender1: Off
	raceEthnicity1: Off
	ag-relatedClasses1: Off
	familyAg1: Off
	stem1: Off
	interest1: Off
	similarBkg1: Off
	diverseOpps1: Off
	groundwater1: Off
	microorganisims2: Off
	microorganisims3: Off
	microorganisims4: Off
	microorganisims5: Off
	risksAggregatedSoil1: Off
	risksAggregatedSoil2: Off
	risksAggregatedSoil3: Off
	risksAggregatedSoil4: Off
	education1: Off
	name: 
	stem2: Off
	importanceProtecting1: Off
	oppAwareness1: Off
	interest2: Off
	classes1: Off
	joinExtra1: Off
	diverseOpps2: Off
	microorganisims9: Off
	microorganisims8: Off
	microorganisims7: Off
	microorganisims6: Off
	risksAggregatedSoil8: Off
	risksAggregatedSoil7: Off
	risksAggregatedSoil6: Off
	risksAggregatedSoil5: Off
	education2: Off
	name 2: 
	presentationEnjoyment: 
	Plant source1: 
	Plant source 2: 
	Plant source 3: 
	Plant source 4: 
	Plant source 5: 
	Plant source 6: 
	Plant source 7: 
	Plant source 8: 
	Animal source 1: 
	Animal source 2: 
	Animal source 3: 
	Animal source 4: 
	Animal source 5: 
	Animal source 6: 
	Animal source 7: 
	Animal source 8: 
	ChocolateBar1: 
	ChocolateBar2: 
	ChocolateBar3: 
	ChocolateBar4: 
	ChocolateBar5: 
	ChocolateBar6: 
	ChocolateBar7: 
	ChocolateBar8: 
	CatfishFarm: 
	CatfishFarm 2: 
	CatfishFarm 3: 
	CatfishFarm 4: 
	CatfishFarm 5: 
	AgroRobots: 
	AgroRobots 2: 
	AgroRobots 3: 
	AgroRobots 4: 
	AgroRobots 5: 
	AgroRobots 6: 
	CottonCrop: 
	CottonCrop 2: 
	CottonCrop 3: 
	CottonCrop 4: 
	CottonCrop 5: 
	NatPark: 
	NatPark 2: 
	NatPark 3: 
	NatPark 4: 
	NatPark 5: 
	NatPark 6: 
	NatPark 7: 
	NatPark 8: 
	HSGarden: 
	HSGarden 2: 
	HSGarden 3: 
	HSGarden 4: 


