AGRICULTURE

This issue of the North Dakota Ag Mag focuses on
agricultural technology. The information and activities
are geared primarily toward the state’s third, fourth
and fifth graders.

Three issues of the Ag Mag are developed each
school year. Subscriptions are free, but if you're
not on the mailing list or if you know someone else
who wants to be added, contact the North Dakota
Department of Agriculture at 1-800-242-7535 or
ndda@nd.gov.

The magazine also is on the N.D. Agriculture in the
Classroom website at www.ndda.nd.gov/aitc.

This magazine is one of the N.D. Agriculture in the
Classroom Council activities that helps K-12 teachers
integrate information and activities about North
Dakota agriculture across the curriculum in science,
math, language arts, social studies and other
classes. It's a supplemental resource rather than a
separate program.
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Answers to

Technology MATF

. If a farmer planted 5 acres per hour with a horse-
drawn planter in 1900, how many acres did he plant
in an 8-hour day? 5 acres per hour X 8 hours =
40 acres

J—

. Today's farmer can plant 50 acres per hour with a

tractor and seeder. How many acres can she plant in
an 8-hour day? 50 acres per hour X 8 hours =
400 acres

How many more acres can a farmer plant in a day
now compared with 19002 400 acres - 40 acres
= 360 acres

Before milking machines were invented in 1894, a
farmer could milk 6 cows per hour by hand. How
long would the milking take if the farmer had 15
cows? 15 cows + 6 cows per hour = 2 2 hours

Farmers now can milk a cow in about 6 minutes
with a milking machine. If a farmer has 12 milking
machines going at once, how many cows can be
milked in one hour? 60 minutes per hour + 6
minutes per cow = 10 cows per hour X 12
milking machines (one for each cow) = 120
cows per hour

If a prize-winning cow produces one calf per year,
how many calves will she have in 5 years?¢ 1 calf
per year X 5 years = 5 calves

If 10 embryos from the cow are transferred to 10
other cows each year, how many calves will there be
in 5 years? 10 transferred embryos that result
in calves X 5 years = 50 calves from the
surrogate mothers
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Idea: Have students research
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Answers to
Technology
Then to Now

Number these tools in order from
earliest (1) to present (6).

4  small fractor planter

vasn

3  horse-drawn plow
7 laser weed-zapping robot
2  \alking culti

—£ wallding cultivator Answers to Name That Tool

5  four-wheel drive tractor
6 drone
1 hoe

lever )

wedge )

Idea: Develop an agricultural technology timeline.
Archeological investigations in North Dakota
document the presence of both hunting and gathering,
and farming people dating back to 2000 B.C. Have
students research what major ag technologies should
be included on the timeline. Include tools, machines,

plants and animals. Also, discuss and include the !

wheel and axle )

forms of farm power in order: people, animal, steam
engine and gasoline engine.

pulley )

i inclined plane )
2

SCrew




Answers to

N

Technology
in Agriculture

1.

10.

11.

. The sick animal can be (

Satellites and drones can take photos or
video of (| | feilds or |X|fields) and
feedlots to help farmers and ranchers
grow crops and livestock more efficiently.

. They also help protect the

(@ environment or D enviroment).

. Global Positioning Systems (GPS)

identify the exact ([X| coordinates
or [ | coordinants) — latitude and
longitude — in the photos.

. Photos can show where some of plants

are more yellow so may need more
([X| nitrogen or | |nitrojen) fertilizer.

. Computers use GPS so the tractor can

plant (|| strait or [X| straight) rows,
avoid placing fertilizer or pesticides where
not needed, and steer and turn itself.

. A drone can fly over a beef cattle feedlot

and identify a steer that has a high
([ |temperture or [X|temperature).

seperated
or |X|separated) from the others.

A (D veternarian or @veierinarian)

can treat the sick animal.

. A drone might find cattle that may be

separated from the rest of the (| X| herd
or D heard) in a pasture.

An autonomous robot is a machine that
can (| | preform or [X|perform) tasks
without direct human control.

The field robot knows what to do by
using (| | artifishal or [X] artificial)

intelligence.

Idea: The following trunks with supplies and teaching
guides are available through your county office of
NDSU Extension. See www.ndsu.edu/agriculture/
extension/county-extension-offices.

Garmin eTrex Legend GPS Trunk includes 10 hand-
held GPS units, leader’s resource binder, GPS Basics
PowerPoint, instruction books, PC interface cables

to connect GPS unit to computer and 10 laminated
instruction sheets on how to facilitate an elementary
scavenger hunt.

Geocaching Trunk includes six GPS units, geocaching
instructions and books on geocaching. Groups that
use this trunk need to supply their own prizes and
protective plastic or metal boxes for the cache. Learn
more at www.geocaching.com.

The LEGO Mindstorms Robotics Trunk includes an
intelligent computer-controlled LEGO brick and the
brain of this Mindstorms robot. This trunk includes
four NXT Robotics sets, extra pieces, instructions and
resources to build and program several different
robots. This trunk is designed for ages 12 and older.

The Electronic Snap Kits Trunk contains 8 kits and is
designed for youth ages 8 and older. The instruction
book contains a definition of electrical terms and 100
projects. Youth will learn electrical terms and how to
build circuits utilizing different electrical components.
The project booklet has complete, simple diagrams of
each project, and parts are color-coded.

In addition to the above resources from NDSU
Extension, National 4-H has vetted resources at:

https://4-h.org/microsoftai/

https://4-h.org/clover/activities/cs05-artificial-
intelligence/

https://4-h.org/clover/activities/cs20-artificial-
intelligence-unplugged/

https://4-h.org/programs/stem-challenge/
https://click2computerscience.org/

Idea: Have students search YouTube for videos of
robots that break up grain stuck in a bin, pick fruits
and vegetables, herd sheep, kill weeds and much
more.

Idea: At the National Agriculture in the Classroom
website at hitps://agclassroom.org/ under Free

Lesson Plans, search for “precision ag” for lessons at
different grade levels for Drones in High-Tech Farming,
High-Tech Farming, Increasing Food Production with
Precision Agriculture, Robots in High-Tech Farming and
more.

Idea: Have students play the online game Dr.
Eugene’s Biotech Lab to use gene editing to strengthen
agriculture and conserve environmental resources.
https://www.4hbiotechgames.org/


http://www.ndsu.edu/agriculture/extension/county-extension-offices
http://www.ndsu.edu/agriculture/extension/county-extension-offices
http://www.geocaching.com
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https://4-h.org/clover/activities/cs20-artificial-intelligence-unplugged/
https://4-h.org/programs/stem-challenge/
https://click2computerscience.org/
https://agclassroom.org/
https://www.4hbiotechgames.org/

Answers to Drones in Agriculture

Idea: Students might have heard about drones used in
military strikes, but ask them to brainstorm ways drones
might have positive uses, especially related to agriculture.

Idea: Ask students to brainstorm other possible reasons for
why seeds may not grow in a field or garden.

Idea: Discuss germination. Why do seeds not sprout in
North Dakota in the winter?

John Nowatzki, NDSU

In this photo from an UAVY, how many young cor&
plants are in the 1 meter X 2 meter rectangle? 4

See where it looks like a plant didn't grow in a row.
Check the possible reasons why there is no plant:

D The planter didn't drop a seed.

D The seed didn't germinate.

D The planter planted the seed too deeply.
D Insects ate the small plant.

What two things are needed for most seeds to
germinate?

Moisture and Warm Temperature

Answers to Grand Farm’s
Grand Plan

More than 8 billion people now live on Earth. That's
a lot, but in a few years, there will be nearly 10 billion
people. Write 10 billion in numerals. 10,000,000,000

How many zeroes does the numeral have? 10 zeroes

Idea: Have students go to https://grandfarm.com/ to
learn more about Grand Farm.

Grand Farm’s Grand Plan

Grand Farm:

1.6 Is building a global ecosystem where farmers,

2.D

3.A

6.E

7.€

scientists and businesses share ideas and

solve problems in agriculture together. — A
community of people with similar interests from
across the globe who interact

Helps turn grower challenges into new tools
through collaboration with many different
groups. — Working with other people or groups
to achieve, create or do something

Supports innovation by helping people test
new ideas and tools to improve farming. — The
creation, development and implementation of a
new product, process or service with the aim of
improving efficiency, effectiveness or competitive
advantage

Works with startups to help turn ag tech
prototypes into real tools that farmers can
use. — A new company that is just starting out
with a big idea — A preliminary model to test a
concept from which other forms are developed

Hosted a field trial to test a new tool that works
like a paper puncher to check how healthy
plants are as they grow. — An assessment done
on a farm to carry out research projects, test
experimental technologies and gather together
to create connections

Has many projects and demonstrations that use
autonomous equipment like drones or tractors.
— Operates on its own by learning from its
surroundings and completing tasks without
continuous human input


https://grandfarm.com/

Answers to More Agricultural
Technologies

1.

10.

11.

Lettuce grows well in hydroponic systems,
which have a water-based nutrient solution for
the plants rather than soil.

. Indoor vertical farming reduces land

requirements, water usage and pesticide use
by controlling the environment.

. Plant identification apps use artificial

intelligence to compare a photo to a known
plant in a large, searchable database.

. Al-powered robots can provide feed to

livestock.

. Individual cattle that are to receive a specific

amount of feed wear ear tags to trigger a
gate that releases that much feed to them.

. precision livestock farming or ranching

means using sensors and smart tools to track
each animal’s health, feed and behavior.

. A sheep farmer can use a virtual fence to

easily move them to a new grazing area.

. Ranchers can use drones to check fences and

gates.

. A remote camera allows a turkey farmer to

watch the flock for signs of stress.

sensors throughout barns can automatically
adjust temperatures for livestock and poultry.

The North Dakota Agricultural Weather
Network (NDAWN) has more than 200
stations across North Dakota and border
regions of surrounding states that measure
rainfall, air and soil temperatures, wind
speed and direction, and more.

Why Technology in
Agriculture is Important

U.S. Farm Productivity

Number of
People Each

Year Ag Technology Farmer Feeds

Steam tractor

Horse-drawn plow

1986 Combine

2026 Artificial intelligence
and drones

4
7

Idea: Talk to students about the technology in agriculture
they see around them and how people use technology to
produce, process and market food. Ask students if they
recognize some of the machines and tools in agriculture —
tractors, planters, computers — and if they know what they
are used for.

Idea: When people first started farming, they did all the
work by hand. Talk to students about what this might have
been like. Have you planted a garden? Imagine doing this
all day every day. What tools would you invent to make
planting and tending a garden easier?

Idea: Visit a farm, implement dealership or food
processing plant to look at technology. Attend a farm
show or ask a farmer, implement dealer, elevator
manager or food processor to visit the class.

Idea: Discuss world population trends and the need to

be able to produce more food. The world now has more
than 8 billion people. By 2100, the population is expected
to grow to 10 billion. Ask students to imagine what

their classroom would be like if the number of students

in the class increased at the same rate the population

is growing. Rather than 25 students in the room, there
would be almost 40. Where would they all sit2

In the past, the demand for more food has been met
through technology. Will we be able to do so in the
future? Ask students what kind of inventions we might
need in the future to produce all the food the world needs.

Ask students if they can think of some negative side effects
of technology. There are several. Technology, for instance,
is partly responsible for the reduction in the number

of farmers needed to produce food. Technology also
introduces man-made substances into nature. It raises
ethical questions about whether people should create new
plants from non-related species or clone animals. How
would your students solve these problems?



Ag Technology Ag Mag Standards

English Language Arts

4.F10 Determine the meaning of unknown and multiple-meaning words
and phrases, choosing from a range of strategies with varying texts (e.g.,
synonyms, antonyms, homophones, and homographs).

4.F.12 Read accurately and automatically a variety of fourth-grade texts
using expression, phrasing, purpose, and understanding.

4.R.5 Determine the meaning of unknown and multiple-meaning words
and phrases within a fext.

4.F.8 Decode words using the combined knowledge of syllabication
patterns and morphology in context and out of context: a. multisyllabic
word construction and division that includes: * open syllables ¢ closed
syllables * complex closed syllables * long vowel: VCe ¢ vowel-r syl-
lables ¢ vowel team syllables * consonant -le syllables * syllable division
principles (VC/CV, V/CV, etc.)

Math

3.AR.OA.1 Using mental strategies, multiply and divide basic facts within
100. Automatically multiply and divide up to 5 x 5 and 10s facts.

4 NO.NBT.1 Understand that in a multi-digit whole number, a digit in
one place represents ten times what it represents in the place to its right.

4 .NO.NBT.5 Multiply a whole number of up to four digits by a one-digit
whole number and multiply two two-digit numbers. Show and justify the
calculation using equations, rectangular arrays, and models.

4.AR.OA.1 Automatically multiply and divide through 10 x 10.

4.AR.OA.3 Solve multi-step authentic word problems using the four
operations, including problems with interpreted remainders. Represent
problems using equations, including a symbol as an unknown.

Science

Performance Standard 5-ET1-1 Define a simple design problem reflect-
ing a need or a want that includes specified criteria for success and
constraints on materials, time, or cost.

Performance Standard 5-ET1-2 Generate and compare multiple pos-
sible solutions to a problem based on how well each is likely to meet the
criteria and constraints of the problem.

Resources

Farm Machinery and Technology — Agriculture and Farm Innovations
http://inventors.about.com/library/inventors/blfarm.htm

U.S. and World Population Clock — www.census.gov/popclock
(Site ticks off world and U.S. population)



http://inventors.about.com/library/inventors/blfarm.htm
http://www.census.gov/popclock

North Dakota Agriculture in the Classroom Activities

This Ag Mag is just one of the North Dakota Agriculture
in the Classroom Council projects. Each issue of the
Ag Mag focuses on an agricultural commodity or topic
and includes fun activities, bold graphics, interesting
information and challenging problems. Send feedback
and suggestions for future Ag Mag issues to:

Becky Koch

NDSU Agriculture Communication
701-866-6162
becky.koch@ndsu.edu

Another council teacher resource is Project Food,
Land & People (FLP). Using the national FLP
curriculum, N.D. Ag in the Classroom provides
600-level credit workshops for teachers to instruct
them in integrating hands-on lessons that promote
the development of critical thinking skills so students
can better understand the interrelationships among
the environment, agriculture and people of the world.
Teachers are encouraged to adapt their lessons to
include North Dakota products and resources.

For information, contact:

Jill Vigesaa

N.D. Farm Bureau Foundation
701-799-5488
jill.vigesaa@gmail.com

Feeding and Fueling the World is a two-day
immersive professional learning event for high school
and middle grade science teachers. This farmer-funded
program in Fargo in June 2026 teaches science through
agriculture with curriculum materials on plant science,
animal science, water/soil quality and more. The
program features the hands-on workshop, field trip and
dinner with industry experts. Free registration includes
meals, hotel stay and hundreds of dollars’ worth of
classroom supplies. Visit www.nourishthefuture.org

this spring to register or send an email to connect@
nourishthefuture.org.

For information, contact:

Zack Bateson

National Agricultural Genotyping Center
701-239-1452
zack.bateson @ genotypingcenter.com

The N.D. Geographic Alliance conducts a two-day
Agricultural Tour for Teachers. The tour includes farm
and field visits, tours of agricultural processing plants
to see what happens to products following the farm
production cycle, and discussions with people involved
in the global marketing of North Dakota farm products.

For information, contact:

Jeffrey Beck

North Dakota Geographic Alliance
701-240-9231
jeff.beck@minot.k12.nd.us

Educators may apply for mini-grants for up to $500 for use in
programs that promote agricultural literacy. The Agriculture in
the Classroom Council, working with the N.D. FFA Foundation,
offers these funds for agriculture-related projects, units and
lessons used for school-age children. The mini-grants fund
hands-on activities that develop and enrich understanding

of agriculture as the source of food and/or fiber in our

society. Individuals or groups such as teachers, 4-H leaders,
commodity groups and others interested in teaching young
people about the importance of North Dakota agriculture are
welcome to apply.

Examples of programs that may be funded: farm safety
programs, agricultural festivals, an elementary classroom
visiting a nearby farm and ag career awareness day. Grant
funds can be used for printing, curriculum, guest speakers,
materials, food, supplies, etc. More ideas and an application
are at www.ndaginclassroom.org.

For information, contact:
Beth Allen
N.D. FFA Foundation
701-224-8390
ballen @ ndffa.org

North Dakota Agriculture in the
Classroom Council

Nancy Jo Bateman

Nikki Fideldy-Doll — N.D. Dept. of Career and Technical
Education

Jackie Buckley — Morton County Commission

Don Antram — North Dakota Farm Bureau

Suzanne Wolf — North Dakota Soybean Council

Karla Meikle — NDSU Extension 4-H Youth Development

Statutory Member: Superintendent of Public Instruction
Levi Bachmeier (represented by Amanda Olson)

N.D. Department of Agriculture Contact
for Ag in the Classroom Council

Heather Lang

N.D. Department of Agriculture

600 E. Boulevard Avenue, Dept. 602
Bismarck, ND 58505-0020
701-328-2308 or 800-242-7535
ndda@nd.gov

Agriculture Commissioner
Doug Goehring

www.ndda.nd.gov/aitc
www.facebook.com/ndaginclassroom

Ag Mag Production by North
Dakota State University
Agriculture Communication:
Tennille Altepeter, Teacher
Adviser; Becky Koch, Editor;
David Haasser, Graphic Designer
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