
1. Research farming in your state (or nearby states). What types of crops are most common and why?
2. Fill small containers with different soils (sandy, clay, etc.) and plant seeds in the different containers. As they
    grow, catalogue the height, width, number of leaves, how fast the plants grow, number of flowers, or yield of
    seeds, or fruits. Do the same experiment with varying degrees of sunlight and water.
3. Define agriculture and discuss how it affects our daily lives. Discuss how technology is playing an increasing role.

CRITICAL THINKING EXERCISES 

NEXT GENERATION SCIENCE STANDARDS: www.nextgenscience.org

LS1.C: Organization for Matter and Energy Flow in Organisms
All animals need food in order to live and grow. They obtain their 
food from plants or from other animals. Plants need water and 
light to live and grow.

ESS2.E: Biogeology
Plants and animals can change their environment.

ESS3.A: Natural Resources
Living things need water, air, and resources from the land, and 
they live in places that have the things they need. Humans use 
natural resources for everything they do.

ESS3.C: Human Impacts on Earth Systems
Things that people do to live comfortably can affect the world 
around them. But they can make choices that reduce their 
impacts on the land, water, air, and other living things.

Grades K - 4, 5 - 8
Science & Technology
Abilites of Technological design
Understandings about science and technology

Grades 5 - 8
Personal and Social Perspectives
Populations, Resources, and Environments
Science and Technology in Society

NEXT GENERATION SCIENCE STANDARDS & NATIONAL SCIENCE EDUCATION STANDARDS 

Ŷ  BIOLOGIST
Ŷ  ENVIRONMENTALIST
Ŷ  ENGINEER
Ŷ  FARMER
Ŷ  GENETICIST

CAREER POSSIBILITIES
Ŷ  AGRICULTURE
Ŷ  BIOLOGY
Ŷ  BIOTECHNOLOGY
Ŷ  ECOLOGY
Ŷ  ENVIRONMENTAL SCIENCE

CURRICULUM UNITS 

Today’s farms use a variety of advanced technologies, mechanized equipment, science based data, and fertilizers 
and pesticides to ensure a profitable harvest. Farmers also rely on crop rotation, cover crops, and soil enrichment 
to enhance their yields. 

Sustainable agriculture as defined by the USDA “should over the long term, satisfy human needs, enhance environ-
mental quality and natural resource base, make the most efficient use of nonrenewable resources and integrate 
natural biological processes, sustain economic viability, and enhance quality of life.” These practices will help us 
produce healthy food while preserving the environment for future generations. 

SYNOPSIS

AGRICULTURE: Sustainable Farming
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Ŷ  PLANT PATHOLOGIST
Ŷ  SOIL SCIENTIST
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Science Brought To Life In The Classroom Since 1970

Ŷ  The United States Department of Agriculture - Agricultural Research Service: JVVR���YYY�CTU�WUFC�IQX�KU�MKFU�HCKT�UVQT[�JVO

Ŷ  United States Department of Agriculture: www.usda.gov

Ŷ  Union of Concerned Scientists – Food and Agriculture: JVVR���YYY�WEUWUC�QTI�HQQFACPFACITKEWNVWTG�

Ŷ  Sustainable Agriculture Research and Education: www.sare.org

Ŷ  U.S. Food and Drug Admin. - Genetic Engineering: The Future of Foods? JVVR���YYY�HFC�IQX�HFCE�HGCVWTGU���������AHQQF�JVON
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VOCABULARY

ADVANCED ORGANIZERS 

BACKGROUND

9JKNG�UWUVCKPCDNG�CITKEWNVWTG�JCU�DGEQOG�C�OCLQT�HQEWU�KP�RTGUGPV�FC[�HCTOKPI��WPHQTVWPCVGN[��OQUV�HQQF�RTQFWEGF�KP�VJG�7PKVGF�
5VCVGU�KU�PQV�ITQYP�QT�TCKUGF�QP�UWUVCKPCDNG�HCTOU��+P�VJG�OKF�����U��HCTOU�DGICP�VQ�KPFWUVTKCNK\G��DGEQOKPI�KPETGCUKPIN[�OGEJCPK\GF�
CPF�FGRGPFCPV�WRQP�TGUQWTEG�KPVGPUKXG�RTCEVKEGU�KPXQNXKPI�U[PVJGVKE�HGTVKNK\GTU�CPF�EJGOKECN�RGUVKEKFGU��(CTOU�DGECOG�NCTIGT��OQTG�
URGEKCNK\GF��CPF�EGPVTCNK\GF��ETGCVKPI�RTQEGUUGU�QH�GZVTGOG�EQPUQNKFCVKQP�VJCV�FTQXG�OCP[�UOCNN�HCTOU�QWV�QH�DWUKPGUU��9KVJ�ITQYKPI�
populations, demand will only continue to increase—that is why healthy, sustainable agricultural practices are so important for our 
future.

To keep their soil productive, farmers must adhere to specific plans regarding crop rotation. This is a natural way to limit colonies of 
pests by interrupting their reproductive cycles. Crop rotation reduces the need for chemical fertilizers while replenishing soil nutrients 
and deterring weeds. Cover crops can also help in this process as they are able to increase organic matter levels with biomass over 
time. The use of leguminous cover crops between crop seasons adds nitrogen to soil, which is a very important plant nutrient. They 
ECP�CNUQ�RTGXGPV�YKPF�CPF�YCVGT�GTQUKQP��5QKN�GPTKEJOGPV�VGEJPKSWGU�UWEJ�CU�QTICPKE�HGTVKNK\GTU�KORTQXG�UQKN�SWCNKV[��#PKOCN�YCUVG��
living plants, and compost can improve soil quality by adding important nutrients like nitrogen and phosphorus. These techniques also 
increase the water retention capabilities of the soil.

2TKQT�VQ�XKGYKPI�VJKU�XKFGQ��UVWFGPVU�UJQWNF�JCXG�UQOG�WPFGTUVCPFKPI�QH�VJG�HQNNQYKPI�$GPEJOCTMU�HQT�5EKGPEG�.KVGTCE[��1ZHQTF�7PKXGTUKV[�2TGUU��
which are excerpted and, in some cases, abbreviated below. Refer to the Benchmarks for more information.

Benchmark 3.  THE NATURE OF TECHNOLOGY
Section C: Issues in Technology, Grades 3-5
Ŷ (CEVQTU�UWEJ�CU�EQUV��UCHGV[��CRRGCTCPEG��GPXKTQPOGPVCN�KORCEV��CPF�YJCV�YKNN�JCRRGP�KH�VJG�UQNWVKQP�HCKNU�OWUV�DG�EQPUKFGTGF�KP�
  technological design.

Grades 6-8
Ŷ Technology is largely responsible for the great revolutions in agriculture, manufacturing, sanitation and medicine, warfare, 
  transportation, information processing, and communications that have radically changed how people live and work.
Ŷ 5QEKGVKGU�KPHNWGPEG�YJCV�CURGEVU�QH�VGEJPQNQI[�CTG�FGXGNQRGF�CPF�JQY�VJGUG�CTG�WUGF��2GQRNG�EQPVTQN�VGEJPQNQI[�
CU�YGNN�CU�
  science) and are responsible for its effects.
Ŷ 5EKGPVKHKE�NCYU��GPIKPGGTKPI�RTKPEKRNGU��RTQRGTVKGU�QH�OCVGTKCNU��CPF�EQPUVTWEVKQP�VGEJPKSWGU�OWUV�DG�VCMGP�KPVQ�CEEQWPV�KP
  designing engineering solutions to problems.

Benchmark 5.  THE LIVING ENVIRONMENT
Section D: Interdependence of Life, Grades 3-5
Ŷ (QT�CP[�RCTVKEWNCT�GPXKTQPOGPV��UQOG�MKPFU�QH�RNCPVU�CPF�CPKOCNU�VJTKXG��UQOG�FQ�PQV�NKXG�CU�YGNN��CPF�UQOG�FQ�PQV�UWTXKXG�CV�CNN��
Ŷ 1TICPKUOU�KPVGTCEV�YKVJ�QPG�CPQVJGT�KP�XCTKQWU�YC[U�DGUKFGU�RTQXKFKPI�HQQF��
Ŷ /CP[�RNCPVU�FGRGPF�QP�CPKOCNU�HQT�ECTT[KPI�VJGKT�RQNNGP�VQ�QVJGT�RNCPVU�QT�HQT�FKURGTUKPI�VJGKT�UGGFU��
Ŷ Changes in an organism's habitat are sometimes beneficial to it and sometimes harmful.
Ŷ /QUV�OKETQQTICPKUOU�FQ�PQV�ECWUG�FKUGCUG��CPF�OCP[�CTG�DGPGHKEKCN�

*Benchmarks can be found at www.project2061.org/tools/benchol/bolintro.htm 

Crop Rotation: A system of alternating successive crops in a specific order on the same ground, especially to avoid depleting the soil 

and to control weeds, diseases, and pests.

(GTVKNK\GT: #�OKZVWTG�QH�PCVWTCN�CPF�QT�U[PVJGVKE�OCVGTKCNU��KPENWFKPI�OCPWTG�CPF�EQORQWPFU�EQPVCKPKPI�PKVTQIGP��RJQURJQTWU��CPF�

potassium, worked into soil to increase its capacity to support plant growth.

Neolithic:�1H��RGTVCKPKPI�VQ��QT�EJCTCEVGTKUVKE�QH�VJG�NCUV�RJCUG�QH�VJG�5VQPG�#IG��OCTMGF�D[�VJG�FQOGUVKECVKQP�QH�CPKOCNU��VJG�FGXGNQR�

OGPV�QH�CITKEWNVWTG��CPF�VJG�OCPWHCEVWTG�QH�RQVVGT[�CPF�VGZVKNGU��VJQWIJV�VQ�JCXG�DGIWP�E����ņ�����D�E��KP�VJG�/KFFNG�'CUV�

Pesticide: A chemical used to kill harmful animals or plants. Pesticides are used especially in agriculture and around areas where 

humans live.

Trap Crops:�2NCPVU�VJCV�CVVTCEV�CPF�NWTG�CITKEWNVWTCN�RGUVU�CYC[�HTQO�PGCTD[�ETQRU��6JKU�VGEJPKSWGaECP�UCXG�VJG�OCKP�ETQR�HTQO�

decimation by pests without the use of pesticides.


