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Organizing Research

Objectives:
At the end of this unit, students will be able to:

Understand the motivations for and arguments for and against the automation of agricultural processes 
in the United States.

Present an effective proposal to a client in order to procure support for future development.

Lesson Overview:
Students will take the role of consultant-developers from an automation company who are investigating whether a
client in the agricultural-supply business should invest in developing automation systems that use robotic devices for
its pesticide-sprayer fleet. Students must research the topic and deliver a presentation and proposal to the client for 
further development.

Students will develop a robot, in four iterations, that will be able to navigate an apple orchard successfully using 
progressively more parts and layers of function.

NATIONAL STANDARDS AND BENCHMARKS

Did you know?

1Automation of agricultural labor has far-reaching societal and economic effects, because it changes the nature
of the work that needs to be done, thus impacting the workforce. As a consequence, there is significant social
pressure built up on both sides of the debate.

2There are environmental and economic benefits to applying pesticides through automated ground spraying 
versus airborne crop dusting or manual application.

3These issues must be clearly presented to those in management or leadership positions in order to justify and
advance work done to improve the process. Modern communication technology should be used to make this
presentation as organized and effective as possible.

STANDARDS ADDRESSED

1.The characteristics and scope 
of technology

4.The cultural, social, economic, and
political effects of technology

5.The effects of technology on 
the environment

6.The role of society in the 
development and use of technology

7.The history of technology

15. Agricultural and related 
biotechnologies

17. Information and communication
technologies

19. Manufacturing technologies

9–12 BENCHMARKS

J. The nature and development of technological knowledge and processes are 
functions of the setting.

K. The rate of technological development and diffusion is increasing rapidly.
L. Inventions and innovations are the results of specific, goal-directed research.
M.Most development of technologies is driven by the profit motive and the market.

I. Making decisions about the use of technology involves weighing the trade-offs between
the positive and negative effects.

K. Humans devise technologies to reduce the negative consequences of other 
technologies.

I. The decision whether to develop a technology is influenced by societal opinions and
demands, in addition to corporate cultures.

G. Most technological development has been evolutionary, the result of a series of 
refinements to a basic invention.

I. Throughout history, technology has been a powerful force in reshaping the social,
cultural, political, and economic landscape.

K. Agriculture includes a combination of businesses that use a wide array of products 
and systems to produce, process, and distribute food, fiber, fuel, chemical, and other 
useful products.

N. Information and communication systems can be used to inform, persuade,
entertain, control, manage, and educate.

P. There are many ways to communicate information, such as graphic and electronic
means.

Q. Technological knowledge and processes are communicated using symbols,
measurement, conventions, icons, graphic images, and languages that 
incorporate a variety of visual, auditory, and tactile stimuli.

R. Marketing involves establishing a product’s identity, conducting research on its 
potential, advertising it, distributing it, and selling it.

UNIT OBJECTIVE
ASSESSMENT CRITERIA

Below Target At Target Above Target

Automation of agricultural
labor has far-reaching societal
and economic effects, because it
changes the nature of the work
that needs to be done, thus
impacting the workforce.

Understands only one side of
the argument well, or has a
very shallow understanding
of both sides. No meaningful
concept of how this debate
relates to similar conflicts in
the past.

Understands the major con-
flict between workers with
skill sets that would become
obsolete, and the desires of
farm owners to improve pro-
ductivity to compete in a
global economy. Is aware
that similar situations were
faced by workers in the past,
and can draw meaningful
parallels to those events and
their outcomes.

Understands the issue 
thoroughly from both points
of view. Demonstrates an
understanding of the histor-
ical context of the debate,
and can draw meaningful
comparisons between this
situation and similar tran-
sitions faced by agricultural,
craft, and factory workers in
the past. Is able to form-
ulate a well-reasoned plan of
action based on an under-
standing of the issue in his-
torical and modern contexts.

There are environmental and
economic benefits to applying
pesticides through automated
ground spraying versus 
airborne crop dusting or 
manual application.

Able to identify the major
advantages of the ground-
based approach over air-
borne, and of automation
over manual.

Able to identify the major
advantages of the ground-
based approach over air-
borne, and of automation
over manual. Able to con-
nect these advantages to
environmental or economic
benefits.

Able to identify the major
advantages of the ground-
based approach over air-
borne, and of automation
over manual. Able to con-
nect these advantages to
environmental and economic
benefits on an extended
level: global environmental
effects, and the economic
impact of automation on the
agricultural production chain
and international market.
Understands the relationship
between this development
and previous advances made
in the field of pesticide
spraying.

These issues must be clearly
presented to those in manage-
ment or leadership positions in
order to justify and advance
work done to improve the
process. Modern communication
technology should be used to
make this presentation as
organized and effective 
as possible.

Makes a presentation that
includes the major factual
points involving ground
automation of spraying.
Weak preparation, poor or
no use of communication
technology in research or
presentation.

Makes a practiced presenta-
tion that includes the major
factual points and argu-
ments for the client to 
support development of the
automation technology, as
well as some mention and
consideration of the negative
issues that would arise from
such development. Makes
good use of posters,
PowerPoint, Web sites, or
other communication tech-
nology to improve the 
presentation.

Makes a polished presenta-
tion that includes a well-
integrated discussion of the
factual points and the pros
and cons of the decision to
develop automation technol-
ogy. Proposal should include
a comprehensive plan to
minimize the negative impact
of the development, as well
as a timeline and plan for
the development itself.
Makes highly effective use of
communication technology in
both research and presenta-
tion.

Although inspiration is sometimes 99 percent perspiration, when you write there are ways you can painlessly bring
your creative thoughts to a well-written conclusion. Use the steps below to guide you from your first moment of
inspiration to your research summary.

STEP 1: Brainstorm effectively. Write your initial ideas into the space marked “Ideas” below, connecting each idea to
others with arrows or lines to indicate how one flows into the next.

STEP 2: Research these ideas and record your notes. General: Begin at an Internet search engine, typing in broad key-
words you came up with during your brainstorm. Specific: Look at finished robots and think of things you could add to
make them better.

STEP 3: In the “Research Summary” column, write down your thoughts in a paragraph that explains, in layperson’s
terms, your research and product goals. Include project details about design and function for your reader.

Name:

SCENARIO: Your company (give yourselves a name!) develops automation
technology to improve production efficiency for your clients. Sweet Apple
Agricultural Suppliers, Inc., is interested in finding out whether automation
technology can improve the effectiveness of its pesticide-sprayer vehicle fleet.

TASK: Present a cost-benefit analysis for an automated robotic ground-
based vehicle for pesticide application.The vehicle will be designed to 
navigate between rows of trees in an orchard and spray pesticides. A single
operator, working from a remote location, could oversee the operation of the
vehicle, or even multiple vehicles. Your analysis must weigh the pros and cons
of this approach and make them clear to the client. Be sure to consider 
environmental, financial, and social factors.

TIME FRAME: A draft of your proposal will be due one week from today,
when you will present it in class.Two weeks from today, you will present your
team’s final proposal to an executive from your client company.

WRITE: Use the Organizing Research reproducible to organize your research
and outline your ideas.

STRUCTURE: You will select one partner from your company to work with
you on your presentation. You may use any combination of the 
following formats:

PowerPoint     Poster     Video

RESOURCES: Use a variety of resources to research content for your 
proposal. Remember to cite all sources on a separate sheet of paper.

Source: ITEA (International Technology Education Association)

Review the chart above and check that you included details about form, function, and final steps.
• FORM: shape and design of robotic device

• FUNCTION: purpose of device

• FINAL STEPS: how you plan to execute your ideas with appropriate materials

Ideas Notes Research Summary

Check Yourself:
A successful presentation will
include the following elements:

Explanation of the problem

Benefits to society and the
company

Drawbacks to society and 
the company

Specific functions and tasks
the robot would accomplish

Cost and labor force impact

Proposed solution

Initial set of plans

Timeline for proposed work

Citations for all sources


