
1 

Title 7:  Education K-12 
 
Part 117:  Agriculture Food and Natural Resources- Career Pathway   
 

2 0 1 4  A g r i c u l t u r a l  T e c h n o l o g y  
a n d  M e c h a n i c a l  S y s t e m s  ( C o r e )  
Miss iss ippi  Depar tment  of  Educat ion  
 
Program CIP: 01.0205 – Agricultural Mechanics and Equipment/Machine Technology Operation 
 
Direct inquiries to 
 

Instructional Design Specialist  Program Coordinator 
Research and Curriculum Unit  Office of Career and Technical Education 
P.O. Drawer DX    Mississippi Department of Education  
Mississippi State, MS 39762   P.O. Box 771 
662.325.2510     Jackson, MS 39205 

601.359.3461 
 

Published by 
 

Office of Career and Technical Education 
Mississippi Department of Education 
Jackson, MS 39205 
 
Research and Curriculum Unit 
Mississippi State University 
Mississippi State, MS 39762 
 
Betsey Smith, Curriculum Manager 
Scott Kolle, Project Manager 
Jolanda Harris, Educational Technologist 
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Standards 
 
Standards are superscripted in each unit and are referenced in the appendices. Standards in the 
Agriculture Technology and Mechanical Systems Curriculum Framework and Supporting 
Materials are based on the following: 
 
 

National Agriculture, Food, and Natural Resources (AFNR) Career Cluster Content 
Standards 
The National AFNR Career Cluster Content Standards were developed by the National 
Council on Agricultural Education to serve as a guide for what students should know or 
be able to do through a study of agriculture in grades 9–12 and 2-year postsecondary 
programs. The standards were extensively researched and reviewed by leaders in the 
agricultural industry, secondary and postsecondary instructors, and university specialists. 
The standards consist of a pathway content standard for each of the eight career 
pathways. For each content standard, performance elements representing major topic 
areas with accompanying performance indicators were developed. Measurements of 
assessment of the performance elements and performance indicators were developed at 
the basic, intermediate, and advanced levels. A complete copy of the standards can be 
accessed at https://aged.learn.com. The National AFNR Career Cluster Content Standards 
are copyrighted to the National Council for Agricultural Education and are used by 
permission. 
 
Common Core State Standards Initiative 
The Common Core State Standards© provide a consistent, clear understanding of what 
students are expected to learn, so teachers and parents know what they need to do to help 
them. The standards are designed to be robust and relevant to the real world, reflecting 
the knowledge and skills that our young people need for success in college and careers. 
With American students fully prepared for the future, our communities will be best 
positioned to compete successfully in the global economy. Copyright 2010. National 
Governors Association Center for Best Practices and Council of Chief State School 
Officers. All rights reserved. States and territories of the United States as well as the 
District of Columbia that have adopted the Common Core State Standards in whole are 
exempt from this provision and no attribution to the National Governors Association 
Center for Best Practices and Council of Chief State School Officers is required. 
Reprinted from http://www.corestandards.org/. 
 
National Educational Technology Standards for Students 
Reprinted with permission from National Educational Technology Standards for 
Students: Connecting Curriculum and Technology, Copyright © 2007, International 
Society for Technology in Education (ISTE), 800.336.5191 (US and Canada) or 
541.302.3777 (International), iste@iste.org, www.iste.org. All rights reserved. 
Permission does not constitute an endorsement by ISTE. 

https://aged.learn.com/
http://www.corestandards.org/
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21st Century Skills and Information and Communication Technologies Literacy 
Standards 
In defining 21st century learning, the  Partnership for 21st Century Skills has embraced 
five content and skill areas that represent the essential knowledge for the 21st century: 
global awareness; civic engagement; financial, economic, and business literacy; learning 
skills that encompass problem-solving, critical-thinking, and self-directional skills; and 
Information and Communication Technology (ICT) literacy.  

  



6 

Preface 
 
Secondary career and technical education programs in Mississippi face many challenges 
resulting from sweeping educational reforms at the national and state levels. Schools and 
teachers are increasingly being held accountable for providing true learning activities to every 
student in the classroom. This accountability is measured through increased requirements for 
mastery and attainment of competency as documented through both formative and summative 
assessments. 
 
The courses in this document reflect the statutory requirements as found in Section 37-3-49, 
Mississippi Code of 1972, as amended (Section 37-3-46). In addition, this curriculum reflects 
guidelines imposed by federal and state mandates (Laws, 1988, ch. 487, §14; Laws, 1991, ch. 
423, §1; Laws, 1992, ch. 519, §4 eff. from and after July 1, 1992; Carl D. Perkins Vocational 
Education Act IV, 2007; and No Child Left Behind Act of 2001).  
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Mississippi Teacher Professional Resources 
 
The following are resources for Mississippi teachers.  
 
Curriculum, Assessment, Professional Learning, and other program resources can be found at 
The Research and Curriculum Unit’s website: http://www.rcu.msstate.edu 
 
Learning Management System: An online resource 

Learning Management System information can be found at the RCU’s website, under 
Professional Learning. 
 

Should you need additional instructions, please call 662.325.2510.  
 
My PLC: An online registration for all professional-development sessions 

To register for any session, teachers will need an account in the registration system, 
MyPLC, https://myplc.rcu.msstate.edu. To create an account, click on the link and 
navigate to the "Request a Guest ID" link. The ID should be the teacher’s first initial and 
last name and the last four (4) digits of the social security number. Teachers should 
complete the entire form, which will then be sent to a secure server. Upon activation of 
the teacher’s account, he or she will receive an e-mail with login instructions. The teacher 
may then browse for the available sessions and register for the desired courses. 

 
Should you need additional instructions, please call 662.325.2510. 

  

http://www.rcu.msstate.edu/
https://myplc.rcu.msstate.edu/
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Executive Summary  
 
Pathway Description 

Agriculture Technology and Mechanical Systems Core is an instructional program designed to 

provide basic skills for students to become employed in the industry of agricultural power 

mechanics or to continue their education in postsecondary institutions. Skills taught in this 

pathway relate to the selection, operation, service, maintenance, and repair of a variety of 

agricultural power units and agricultural machinery and equipment. Students in the pathway will 

participate in active learning exercises including integral activities of the FFA organization and 

supervised experiences.  

Industry Certification 

No national industry-recognized certifications exist at this time. Competencies and suggested 

performance indicators in the ATMS course have been correlated, however, to the National 

Agriculture, Food, and Natural Resources (AFNR) Career Cluster Content Standards that have 

been reviewed and endorsed at the national level by the National Council on Agricultural 

Education. 

Assessment 

The latest assessment blueprint for the curriculum can be found at 

http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx 

If there are questions regarding assessment of this program, please contact the Research and 

Curriculum Unit at 662.325.2510. 

http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx
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Student Prerequisites 

In order for students to be able to experience success in the ATMS program, the following 

student prerequisites are suggested: 

1. C or higher in English (the previous year) 

2. C or higher in Math (last course taken or the instructor can specify the math) 

3. Instructor Approval and TABE Reading Score (eighth grade or higher) 

or 

1. TABE Reading Score (eighth grade or higher) 

2. Instructor Approval 

or 

1. Instructor Approval 

Teacher Licensure 

The latest teacher licensure information can be found at 

http://www.mde.k12.ms.us/educator-licensure. 

Professional Learning 

If you have specific questions about the content of each training session provided, please contact 

the Research and Curriculum Unit at 662.325.2510, and ask for the Professional Learning 

Specialist.  

http://www.mde.k12.ms.us/educator-licensure
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Course Outlines  

Curriculum Framework Sequence 
 
To complete the pathway students must complete 4 Carnegie Credits.  
 
CORE - 2 Carnegie Credits:  
 

Agriculture Technology and Mechanical Systems (Core) 
 
Subsequent Local Specialization - 2 Carnegie credits: 
 

Agriculture Power and Machinery 
 
Or  
 
Agriculture Small Engine Maintenance (under construction) 

 
Should additional options be developed they will be located on the RCU download page. 
www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx  
 
Option 1—Two, One-Carnegie-Unit Courses 
 
This curriculum consists of two one-credit courses, which should be completed in the following  
 
sequence: 
 

1. Introduction to Agriculture Technology and Mechanical Systems—Course Code: 
991302 

 
2. Basic Equipment Systems, Maintenance, and Repair—Course Code: 991303 

 
Course Description: Introduction to Agriculture Technology and Mechanical Systems 

This course focuses on introducing students to safety, measurements, fasteners, and basic cutting 

and welding skills. Students will leave the class with a firm foundation of knowledge in the areas 

of employability skills, safety, and basic tool knowledge. Additionally, students will learn about 

the FFA and SAE. 
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Course Description: Basic Equipment Systems, Maintenance and Repair  

This course introduces students to basic equipment systems. Students will learn skills related to 

maintenance and repair of these systems. 

Introduction to Agricultural Technology and Mechanical Systems —Course Code: 991302 
Unit 

 
Unit Name Hours 

1 Introduction 10 
2 Safety 15 
3 Measurement 15 
4 Fasteners 10 
5 Oxyfuel Cutting 25 
6 Arc Welding (SMAW) 40 
Total  115 
 
Basic Equipment Systems, Maintenance and Repair —Course Code: 991303 

Unit 
 

Unit Name Hours 
7 Mechanics and Power Transmission 15 
8 Compact Engines Service and Repair 50 
9 Equipment/Systems Maintenance 30 
Total  95 
 
Option 2—One Two-Carnegie-Unit Courses 
 
This curriculum consists of the following one, two-Carnegie-unit course: 

Agriculture Technology and Mechanical Systems (Course Code: 991300) 
 

Course Description: Agriculture Technology and Mechanical Systems  

This course focuses on introducing students to safety, measurements, fasteners, and basic cutting 

and welding skills. Students will leave the class with a firm foundation of knowledge in the areas 

of employability skills, safety, and basic tool knowledge. Students will learn about the FFA and 

SAE. Additionally, this course introduces students to basic equipment systems, maintenance, and 

repair. 

Agriculture Technology and Mechanical Systems (Course Code: 991300) 
Unit 

 
Unit Name Hours 

1 Introduction 10 
2 Safety 15 
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3 Measurement 15 
4 Fasteners 10 
5 Oxyfuel Cutting 25 
6 Arc Welding (SMAW) 40 
7 Mechanics and Power Transmission 15 
8 Compact Engines Service and Repair 50 
9 Equipment/Systems Maintenance 30 
Total  210 
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Research Synopsis 
 
By implementing the Agriculture Technology and Mechanical Systems Core, students who 

successfully master the core should have the skills required to enter the second year pathways. 

These skills are based on industry-validated performance indicators. The pathway will include 

applied instruction designed to articulate with programs offered in Mississippi’s community and 

junior colleges.  

The Research Synopsis is located in the appropriate local district option chosen for Year 2. 
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Professional Organizations 
 
American Association for Agricultural Education. May be found at http://aaaeonline.org/ 
 
P.A.C.E. - Mississippi Agriculture Education. May be found at http://rcu.blackboard.com 
 
Mississippi ACTE. May be found at http://www.mississippiacte.com/ 
 
Mississippi FFA/ Mississippi Association of Vocational Agriculture Teachers (MAVAT). May 
be found at www.mississippiffa.org 
 
National FFA Organization 
P.O. Box 68960, 6060 FFA Drive 
Indianapolis, IN 46268 
317-802-6060 
http://www.ffa.org 
 
National Association of Agricultural Educators 
300 Garrigus Building- University of Kentucky 
Lexington, KY 40546 
800 - 509 - 0204 
http://www.naae.org/ 
  

http://aaaeonline.org/
http://rcu.blackboard.com/
http://www.mississippiacte.com/
http://www.mississippiffa.org/
http://www.naae.org/
http://www.naae.org/
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Using this Document 
 
Suggested Time on Task 
An estimated number of clock hours of instruction that should be required to teach the 
competencies and objectives of the unit. A minimum of 140 hours of instruction is required for 
each Carnegie unit credit. The curriculum framework should account for approximately 75–80% 
of the time in the course. 
 
Competencies and Suggested Objectives 
A competency represents a general concept or performance that students are expected to master 
as a requirement for satisfactorily completing a unit. Students will be expected to receive 
instruction on all competencies. The suggested objectives represent the enabling and supporting 
knowledge and performances that will indicate mastery of the competency at the course level. 
 
Integrated Academic Topics, 21st Century Skills and Information and Communication 
Technology Literacy Standards, ACT College Readiness Standards, and Technology 
Standards for Students 
This section identifies related academic topics as required in the Subject Area Testing Program 
(SATP) in Algebra I, Biology I, English II, and U.S. History from 1877, which are integrated 
into the content of the unit. Research-based teaching strategies also incorporate ACT College 
Readiness standards. This section also identifies the 21st Century Skills and Information and 
Communication Technology Literacy skills. In addition, national technology standards for 
students associated with the competencies and suggested objectives for the unit are also 
identified. 
 
References  
A list of suggested references is provided for each unit. The list includes some of the primary 
instructional resources that may be used to teach the competencies and suggested objectives. 
Again, these resources are suggested, and the list may be modified or enhanced based on needs 
and abilities of students and on available resources. 
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Agriculture Technology and Mechanical Systems  
Unit 1: Introduction 
 

Competencies and Suggested Objectives 
1. Explain the requirements and working conditions for employment in the Agriculture 

Technology and Mechanical Systems industry. DOK1, AT 

a. Describe employment opportunities in the Agriculture Technology and Mechanical 
Systems industry.  

b. Describe education and experience requirements for employment in the Agriculture 
Technology and Mechanical Systems industry. 

c. Describe earning and working conditions in the Agriculture Technology and 
Mechanical Systems industry. 

d. Describe employability skills necessary for employment in the Agriculture Technology 
and Mechanical Systems industry. 

e. Complete a job application. 

f. Complete a personal résumé. 

g. Conduct a job interview. 
2. Explain the local school rules and regulations. DOK1 

a. Describe local school rules found in the student handbook. 
b. Describe attendance policies. 
c. Describe laboratory and facilities associated with the program. 
d. Compare and contrast school and industry expectations. 

3. Identify FFA activities pertaining to Agriculture Technology and Mechanical Systems. 
DOK1 

a. Describe the purposes of the FFA organization. 
b. Participate in the leadership and personal development activities and competitive 

events of FFA. 
4. Identify the purposes, requirements, and types of the Supervised Agricultural Experience 

(SAE) programs. DOK1, AB 

a. Explain the purposes of the SAE program. 
b. Identify the requirements of the SAE. 

c. Compare the types of SAE programs. 
d. Plan SAE activities for the coming year. 

5. Maintain agriculture record keeping for the SAE. DOK2, AB 

a. Maintain income and expense records. 
b. Prepare inventory records. 

c. Compute a net worth statement. 
d. Maintain records of supplementary and improvement activities and leadership 

development activities. 
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Scenario 
 
Agriculture Power Careers 

Unit 1 

The instructor will select several career opportunities within Agriculture Technology and 
Mechanical Systems. Using the career provided, students will research the following topics: 
salary, working conditions, hours, physical and mental requirements, geographic areas where 
these careers are common, education requirements, and career outlook. After research is finished, 
students will type a report documenting their findings and make a presentation to the class. 
 
Attachments for Performance Task 

Rubrics can be found in the teacher resources document found on the RCU Curriculum 
Download page: www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx 

http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx
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Unit 2: Safety 
 

Competencies and Suggested Objectives 
1. Explain the general laboratory safety requirements for Agriculture Technology and 

Mechanical Systems. DOK1, AT 

a. Describe personal safety rules for working in the laboratory and/or Agriculture 
Technology and Mechanical Systems industry, including the eye safety law. 

b. Describe general workplace safety rules per OSHA and/or other safety organizations 
standards. 

c. Identify standard industry Safety Color Code. 

d. Describe procedures for safely handling heavy objects. 

e. Identify safety precautions and devices associated with the use of electricity per 
National Electric Code (NEC). 

f. Describe accident reporting procedures. 

2. Identify hazardous materials that may be found in the laboratory or on a job site and 
describe procedures for handling/avoidance or removal of materials. DOK2, AT 

a. Explain the purpose and use of MSDS sheets. 
b. Review an MSDS form to identify safe handling and disposal procedures for hazardous 

materials.  

c. Demonstrate procedures for posting and filing MSDS forms. 
d. Describe the approved storage procedures for flammable materials found in the 

Agriculture Technology and Mechanical Systems laboratory. 
e. Describe approved procedures for disposal of hazardous materials. 
f. Demonstrate safe procedures for the use and storage of batteries. 

3. Explain procedures for applying fire safety in the Agriculture Technology and Mechanical 
Systems shop. DOK1, AT 
a. Identify location of firefighting equipment.  
b. Identify classes of fires and associated equipment for each class.  
c. Identify exit locations in case of emergency.  

4. Demonstrate the proper use of hand tools used in Agriculture Technology and Mechanical 
Systems. DOK2,  AT 

a. Identify basic hand tools used in Agriculture Technology and Mechanical Systems 
(wrenches, sockets and accessories, screwdrivers, pliers, hammers, punches, and 
chisels, etc.). 

b. Demonstrate use of hand tools used in Agriculture Technology and Mechanical 
Systems. 

5. Demonstrate the proper use of portable power tools found in the Agriculture Technology 
and Mechanical Systems laboratory. DOK2, AT 

a. Identify types of portable power tools used in Agriculture Technology and Mechanical 
Systems (grinders, drills or drivers, impact wrenches, saws, and presses, etc.). 

b. Demonstrate safety procedures for use of portable power tools used in Agriculture 
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Technology and Mechanical Systems. 
c. Demonstrate the use of portable power tools used in the Agriculture Technology and 

Mechanical Systems laboratory. 
6. Demonstrate the proper use of stationary tools used in Agriculture Technology and 

Mechanical Systems. DOK2, AT 

a. Identify stationary tools used in the Agriculture Technology and Mechanical Systems 
laboratory (band saws, drill presses, hydraulic shears, pedestal or bench grinders, 
abrasive cut-off saws, etc.  

b. Describe the functions of stationary power tools used in Agriculture Technology and 
Mechanical Systems. 

c. Describe safety rules of stationary power tools used in Agriculture Technology and 
Mechanical Systems. 

d. Demonstrate use of each stationary power tool used in Agriculture Technology and 
Mechanical Systems. 

e. Perform maintenance procedures on each stationary power tool used in Agriculture 
Technology and Mechanical Systems. 

7. Demonstrate the proper use of lifting, hoisting, and supporting equipment used in 
Agriculture Technology and Mechanical Systems. DOK1, AT 
a. Identify lifting, hoisting, and supporting equipment used in Agriculture Technology 

and Mechanical Systems (jacks, jack stands, hoists, floor cranes, overhead cranes, 
chains and slings, etc.).  

b. Demonstrate safety rules for using lifting, hoisting, and supporting equipment in 
Agriculture Technology and Mechanical Systems. 

c. Demonstrate use of lifting, hoisting, and supporting equipment in Agriculture 
Technology and Mechanical Systems. 
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Scenario 
 
How Safe is Your Shop? 

Unit 2 

Using the information you learned about shop safety, color coding, and so forth. evaluate your 
shop’s safety practices. Pretend you are an OSHA safety inspector.  Begin by measuring the shop 
and creating a drawing of the shop.  Accurately mark all equipment locations, hazard zones using 
the OSHA color coding system and any other pertinent safety information. After you have 
completed your drawing, develop a list of potential hazards or violations discovered. In your list, 
include ways to correct the issues found. 
 
Attachments for Performance Task 

Rubrics can be found in the teacher resources document found on the RCU Curriculum 
Download page: www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx 
 
 
Read Between the Lines 

Unit 2 

Provide students with various MSDS sheets. Have the students read the sheet and present the 
information found to the class. Reported information should include hazards, any poison control 
measures to use, chemical type, and so forth.    
 
Attachments for Performance Task  

None   

http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx
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Unit 3: Measurement 
 

Competencies and Suggested Objectives 
1. Identify types of measuring devices used in Agriculture Technology and Mechanical 

Systems. DOK1, AT 

a. Identify types of measuring devices used in Agriculture Technology and Mechanical 
Systems, including tape measures, rules, micrometers, calipers, dial indicators, torque 
wrenches, and thickness gauges. 

b. Demonstrate ability to use types of measuring devices used in Agriculture Technology 
and Mechanical Systems, including tape measures, rules, micrometers, calipers, dial 
indicators, torque wrenches, and thickness gauges. 

2. Apply English and metric systems of measurement. DOK2, AT 

a. Describe English and metric units for measuring distance, area, weight, and volume.  
b. Convert measurements from metric to English units and vice versa. 

 
 
Scenario 
 
Measuring Distance 

Unit 3 

Discuss the importance of accurate measurement. Have students work in groups to determine the 
following measurements: 

• Distance from your classroom to the principal’s office 
• Distance from your school to the nearest grocery store 
• Distance from your town to another town in Mississippi 
• Distance from your town to another town in the US 
• Distance from your town to another town in another country (e.g., Paris, France, etc.) 

 
Note: Students may need to use Map Quest (http://www.mapquest.com/directions/) for those in 
the US and the Distance Calculator (http://www.indo.com/cgi-bin/dist) for international 
distances. 
 
Attachments for Performance Task  

None 
  

http://www.mapquest.com/directions/
http://www.indo.com/cgi-bin/dist
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Unit 4: Fasteners 
 

Competencies and Suggested Objectives 
1. Select typical fasteners used in Agriculture Technology and Mechanical Systems including 

bolts, nuts, washers, keys, snap rings, screws, pins, and studs. DOK1, AT 

a. Identify common fasteners used in Agriculture Technology and Mechanical Systems 
including screws, bolts, nuts, washers, keys, snap rings, pins, and studs. 

b. Identify bolt types, grades, and thread measuring terms. 
c. Measure bolt and nut length, diameter, and thread type using a screw pitch gauge. 
d. Discuss tools and procedures for extracting broken bolts and restoring internal and 

external threads. 

e. Identify tools and equipment used to create internal and external threads. 
f. Create internal and external threads using specified tools. 

 
 
Scenario 
 
The Tapper! 

Unit 4 

Have each student or group of students take a random bolt and measure the threads to determine 
drill size. Students will select the appropriate size drill bit to use and drill a hole in a metal plate.  
Students will then tap the hole to accommodate the bolt they were given. A successful 
completion of this task will result in the bolt fitting properly in the newly tapped hole. 
 
Attachments for Performance Task  

Rubrics can be found in the teacher resources document found on the RCU Curriculum 
Download page: www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx 
  

http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx
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Unit 5: Oxyfuel Cutting 
 

Competencies and Suggested Objectives 
1. Assemble and handle oxyfuel cutting equipment. DOK2, AT 

a. Discuss safety procedures for set up of oxyfuel cutting equipment. 
b. Identify parts of the oxyfuel cutting equipment including regulators, hoses, fittings, 

torch body, cutting tips, and accessories. 
c. Assemble oxyfuel cutting equipment including purging of lines and testing for leaks.  

d. Demonstrate procedures for safe handling and storing of oxyfuel cylinders and 
equipment.  

2. Operate oxyfuel cutting equipment. DOK2, AT 

a. Demonstrate safety procedures for operating oxyfuel cutting equipment 
b. Demonstrate procedures for lighting oxyfuel torch and adjusting an oxyfuel cutting 

torch. 
c. Adjust the flame to produce oxidizing, carburizing, and neutral flames. 
d. Demonstrate procedures to make a cut in mild steel. 

 
 
Scenario 
 
Light the Fire! 

Unit 5 

Have students practice the procedures for properly setting up, lighting, adjusting the Oxyfuel 
torch, and making a cut in mild steel. Then, have students work individually to set up the torch, 
light and adjust it, and make a cut according to the rubric listed below.  
 
Attachments for Performance Task  

Rubrics can be found in the teacher resources document found on the RCU Curriculum 
Download page: www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx 
  

http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx
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Unit 6: Arc Welding (SMAW) 
 

Competencies and Suggested Objectives 
1. Set up SMAW welding equipment. DOK2, AT 

a. Identify equipment and tools used in arc welding. 
b. Describe safety procedures used in arc welding. 
c. Identify different electrodes and the meanings of the numbers in the electrode 

classification system. 
d. Identify the types of weld joints and weld positions. 

2. Demonstrate procedures for SMAW arc welding. DOK2, AT 

a. Demonstrate safety procedures for arc welding. 
b. Demonstrate the process for initiating an arc weld (striking an arc). 
c. Demonstrate procedures to lay a stringer bead and develop a pad. 
d. Demonstrate procedures to construct a butt weld in the flat position. 

e. Demonstrate procedures to construct a fillet weld in the flat position. 

 
 
Scenario 
 
Will That Idea Hold Water? 

Unit 6 

Imagine you have been selected to create a container that will hold water for a horse stall.  
Construct this container per instructor’s design using SMAW techniques. This container will 
have multiple welds and must pass a water leak test. Completion of this task will result in a water 
tight welded container.   
 
Attachments for Performance Task  

Rubrics can be found in the teacher resources document found on the RCU Curriculum 
Download page: www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx 
  

http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx


25 

Unit 7: Mechanics and Power Transmission 
 

Competencies and Suggested Objectives 
1. Demonstrate machines used for transmitting power in agricultural equipment. DOK1, AT  

a. Demonstrate mechanical advantage and applications of the lever.  
b. Demonstrate mechanical advantage and applications of the wheel and axle.  
c. Demonstrate mechanical advantage and applications of the pulley and belts.  
d. Demonstrate mechanical advantage and applications of the inclined plane.  
e. Demonstrate mechanical advantage and applications of the screw.  
f. Demonstrate mechanical advantage and applications of the wedge.  

2. Explain the concepts of power including work, force, and torque, and the elements of 
power including power take off (PTO) horsepower, drawbar horsepower, and brake 
horsepower. DOK2, AT 

a. Describe the terms of power including work, force, and torque. 
b. Explain the differences in PTO, drawbar, and brake horsepower. 

3. Explain methods of power transmission and braking. DOK2, AT 

a. Describe the transmission of power through direct drive. 
b. Describe the transmission of power through pulleys and belts. 
c. Describe the transmission of power through chains and sprockets. 
d. Describe the transmission of power through gears and shafts.  
e. Identify the different types and uses of clutches (centrifugal, mechanical, and 

hydraulic). 
f. Identify parts associated with differential and axle systems. 

 
 
Scenario 
 
The Domino Effect 

Unit 7 

To demonstrate the six simple machines, students will use scrap building materials to design a 
Rube Goldberg Machine. This Rube Goldberg machine must accomplish a task, such as ringing a 
bell or releasing a switch. The entire machine must demonstrate the six simple machines for full 
credit. For examples of Rube Goldberg Machines use Google Search. 
 
Attachments for Performance Task  

Rubrics can be found in the teacher resources document found on the RCU Curriculum 
Download page: www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx 
 
  

http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx
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Unit 8: Compact Engines Service and Repair 
 

Competencies and Suggested Objectives 
1. Describe the operation of the four cycle engine. DOK1, AT 

a. Identify the major components of a four cycle engine. 
b. Describe the events occurring in each stroke of a four cycle engine (intake, 

compression, power, and exhaust). 
2. Describe the operation of the two cycle engine. DOK1, AT 

a. Identify the components of a two cycle engine. 
b. Describe the events occurring in each stroke of a two cycle engine. 
c. Calculate ratios of oil and gasoline and mix fuel for a two cycle engine. 

3. Describe the basic operation and service of electrical systems. DOK2, AT 

a. Understand the basic concept of Ohm’s Law. 
b. Define common terms used in the electrical system (AC, DC, volts, watts, amps, ohms, 

etc.). 

c. Identify the common sources of electricity (battery, magneto, generator, and alternator).  
d. Identify the parts of a basic circuit. 
e. Identify the instruments used in checking electrical circuits. 
f. Measure voltage, amperage, and resistance of the electrical circuits. 
g. Service the ignition circuit on a compact gas engine. 

4. Perform compact gasoline engine service. DOK2, AT 

a. Demonstrate how to find and use information in operator’s manuals and manufacturer’s 
specifications. 

b. Describe the functions of engine oil. 
c. Describe the Society of Automotive Engineers (SAE) viscosity rating system. 
d. Describe the American Petroleum Institute (API) classifications. 
e. Select compact engine oil viscosity according to seasonal temperature. 
f. Identify the components of the cooling system of an air cooled engine. 
g. Identify the components of a gasoline fuel system on a compact engine. 
h. Identify the types of carburetors and fuel systems on a compact engine. 
i. Identify the types of air filters on compact engines. 
j. Identify the types of governor systems used on compact engines. 
k. Perform preventative maintenance on compact engines. 
l. Identify the model, serial, type and code numbers found on compact engines. 
m. Describe the uses of the various codes and numbers found on compact engines. 

5. Read and interpret operator's manual to determine daily maintenance on compact gasoline 
engines. DOK1, AT 

a. Select correct manuals to determine daily maintenance required on equipment. 
b. Obtain manufacturer’s specifications for daily maintenance requirements on 

equipment. 
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6. Disassemble, inspect, and reassemble a compact gasoline engine. DOK2, AT 

a. Disassemble, clean, and inspect the parts of a compact engine for wear or damage.  
b. Assemble a compact engine to manufacturer's specifications. 

c. Performance test and adjust a compact engine. 
 
 
Scenario 
 
Engine Disassembly and Assembly 

Unit 8 

Provide the students with specific instructions and steps and have them disassemble and inspect a 
compact gasoline engine for wear and damage. Have students record their findings and make 
recommendations on parts to be replaced. Have students compile a work order to estimate the 
cost of rebuilding the engine to include parts and labor. Have students create a checklist or 
flowchart explaining the steps to disassembling and inspecting a compact gasoline engine. 
Have students reassemble the engine and test for proper operation.  
 
Attachments for Performance Task  

Rubrics can be found in the teacher resources document found on the RCU Curriculum 
Download page: www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx 
  

http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx
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Unit 9: Equipment/Systems Maintenance 
 

Competencies and Suggested Objectives 
1. Read and interpret operator's manual to determine daily maintenance on equipment. DOK1, 

AT 

a. Select correct manuals to determine daily maintenance required on equipment. 
b. Obtain manufacturer’s specifications for daily maintenance requirements on 

equipment. 
2. Perform daily maintenance on tractors and equipment. DOK1, AT 

a. Check tires for air pressure. 
b. Check fluid levels (engine oil, coolant, and hydraulic system). 
c. Lubricate the chassis and steering linkage. 
d. Inspect brakes for correct adjustment. 
e. Check safety equipment and gauges. 

3. Identify the different types of equipment used in agricultural operations and describe their 
operation and key maintenance procedures. DOK1, AT 

a. Identify types of planting and tillage equipment and describe their operation and key 
maintenance procedures. 

b. Identify types of lawn turf equipment and describe their operation and key maintenance 
procedures. 

c. Identify types of harvesting equipment and describe their operation and key 
maintenance procedures. 

d. Identify types of forage equipment and describe their operation and key maintenance 
procedures. 

e. Identify types of irrigation equipment and describe their operation and key maintenance 
procedures. 

f. Identify types of poultry equipment and describe their operation and key maintenance 
procedures. 

g. Identify types of forestry equipment and describe their operation and key maintenance 
procedures. 
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Scenario 
 
Systems Check 

 
You are an employee on a local farm. You have been assigned the task of spraying pesticides on 
one of the farm’s crops. Before you can begin, you must examine the tractor. Using an owner’s 
manual and a checklist, have students perform daily maintenance on a given piece of equipment 
to include checking fluid levels, tire pressure, brakes, and safety equipment. 
 
Attachments for Performance Task  

Rubrics can be found in the teacher resources document found on the RCU Curriculum 
Download page: www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx 
 
N a me  th a t  Eq u ip me n t  
 
Unit 9 

Using the internet, have students research one of the areas of equipment covered in class.  The 
student will use their research to develop a PowerPoint presentation about the different varieties, 
styles, and uses of their equipment choice.  Presentations will be evaluated using the provided 
rubric provided. 
 
Attachments for Performance Task  

Rubrics can be found in the teacher resources document found on the RCU Curriculum 
Download page: www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx 
 
 
  

http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx
http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx


30 

Student Competency Profile  
 
Student’s Name: ___________________________________________ 
 
This record is intended to serve as a method of noting student achievement of the competencies 
in each unit. It can be duplicated for each student, and it can serve as a cumulative record of 
competencies achieved in the course. 
 
In the blank before each competency, place the date on which the student mastered the 
competency. 
 
Unit 1: Introduction 
 1. Explain the requirements and working conditions for employment in the 

Agriculture Technology and Mechanical Systems industry.  
 2. Explain the local school rules and regulations.  
 3. Identify FFA activities pertaining to Agriculture Technology and Mechanical 

Systems.  
 4. Identify the purposes, requirements, and types of the Supervised Agricultural 

Experience (SAE) programs.  
 5. Maintain agriculture record keeping for the SAE.  

Unit 2: Safety 
 1. Explain the general laboratory safety requirements for Agriculture Technology 

and Mechanical Systems.  
 2. Identify hazardous materials that may be found in the laboratory or on a job site 

and describe procedures for handling or avoidance or removal of materials 
 3. Explain procedures for applying fire safety in the Agriculture Technology and 

Mechanical Systems shop.  
 4. Demonstrate the proper use of hand tools used in Agriculture Technology and 

Mechanical Systems.  
 5. Demonstrate the proper use of portable power tools found in the Agriculture 

Technology and Mechanical Systems laboratory.  
 6. Demonstrate the proper use of stationary tools used in Agriculture Technology 

and Mechanical Systems.  
 7. Demonstrate the proper use of lifting, hoisting, and supporting equipment used in 

Agriculture Technology and Mechanical Systems.  
Unit 3: Measurement 
 1. Identify types of measuring devices used in Agriculture Technology and 

Mechanical Systems.  
 2. Apply English and metric systems of measurement.  
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Unit 4: Fasteners 
 1. Select typical fasteners used in Agriculture Technology and Mechanical Systems 

including bolts, nuts, washers, keys, snap rings, screws, pins, and studs.  
Unit 5: Oxyfuel Cutting 
 1. Assemble and handle oxyfuel cutting equipment.  
 2. Operate oxyfuel cutting equipment.  

Unit 6: Arc Welding (SMAW) 
 1. Set up SMAW welding equipment.  
 2. Demonstrate procedures for SMAW arc welding.  

Unit 7: Mechanics and Power Transmission 
 1. Demonstrate machines used for transmitting power in agricultural equipment.  
 2. Explain the concepts of power including work, force, and torque, and the elements 

of power including PTO (power take off) horsepower, drawbar horsepower, and 
brake horsepower.  

 3. Explain methods of power transmission and braking.  

Unit 8: Compact Engines Service and Repair 
 1. Describe the operation of the four cycle engine.  
 2. Describe the operation of the two cycle engine.  
 3. Describe the basic operation and service of electrical systems.  
 4. Perform compact gasoline engine service.  
 5. Read and interpret operator's manual to determine daily maintenance on compact 

gasoline engines.  
 6. Disassemble, inspect, and reassemble a compact gasoline engine.  

Unit 9: Equipment/Systems Maintenance 
 1. Read and interpret operator's manual to determine daily maintenance on 

equipment.  
 2. Perform daily maintenance on tractors and equipment.  
 3. Identify the different types of equipment used in agricultural operations and 

describe their operation and key maintenance procedures.  
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Appendix A: Unit References 
 
All of the resources list below are common to each unit in the Agriculture Technology and 
Mechanical Systems curriculum.. You will find suggested resources for each unit following the 
common list. 

Ag Engineering Lesson Library. (n.d.). Retrieved February 6, 2013, from 
http://agednet.com/lessons.shtml 

Georgia Agriculture Education (GA). (n.d.) Retrieved February 6, 2013, from 
http://www.gaaged.org 

Glen Rose High School Agricultural Education Department, Glen Rose FFA (n.d.). Ag Lessons 
in Power Point Format (n.d.). Retrieved February 6, 2013, from 
http://www.glenrosearkansasffa.com/lesson%20plans.htm 

Herren, R. (2006). Agriculture mechanics: Fundamentals and applications (5th ed.). Albany, 
NY: Delmar  

How Stuff Works. (n.d.). Retrieved February 6, 2013, from http://www.howstuffworks.com 

Agricultural Power and Machinery I 
Unit 1 

Bridges.com Inc. (2006). Choices [Computer software]. Ogdensburg, NY: Author. 
 
 
Mississippi Department of Employment Security. Retrieved February 6, 2013, from 

http://mdes.ms.gov/National FFA Organization. (2013). Career development events 
handbook 2013. Retrieved January 24, 2013 from 
https://www.ffa.org/programs/awards/cde/Pages/default.aspx 

National Association of the FFA. (2013). FFA manual. Indianapolis, IN: Author. 
 
National Association of the FFA. (2013). Preparing for Agriculture Career Exploration and 

Success [Computer software]. Indianapolis, IN: Author. 
 
National Association of the FFA. (2013). FFA student handbook. Indianapolis, IN: Author. 
 
National Association of the FFA. (2013) 2013 SAE Handbook. Indianapolis, IN: Author. 
 
Roth, A. (2009). Small Gas Engines. Tinley Park, Illinois: The Goodheart-Willcox Company, 

Inc. 
 
United States Department of Labor. Retrieved from http://www.dol.gov/ 

http://mdes.ms.gov/
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Occupation Employment Statistics. (2013). U.S. Bureau of Labor Statistics. Retrieved from 
http://www.bls.gov/oes/current/oes_ms.htm 

Unit 2 

American Association for Vocational Instructional Materials. (2002). Developing safety skills for 
the home and shop. Winterville, GA: Author. 

 
P.A.C.E. - Mississippi Agriculture Education. MS FFA Career and Development Events 

Handbook. Retrieved from http://rcu.blackboard.com 
 
Roth, A. (2009). Small Gas Engines. Tinley Park, Illinois: The Goodheart-Willcox Company, 

Inc. 
 
Unit 3 

 
Jeffus, L. (2004). Welding: Principles and applications (5th ed.). Clifton Park, NY: Delmar. 
 
International system of units. (2005). Funk & Wagnalls® New Encyclopedia. Retrieved October 

20, 2006, from Unitedstreaming Web site: http://www.unitedstreaming.com/  
 
Measurement [Videotape]. (1989). Retrieved October 20, 2006, from Unitedstreaming Web site: 

http://www.unitedstreaming.com/  
 
Metric system. Funk & Wagnalls® New Encyclopedia. (2005). Retrieved October 20, 2006, from 

Unitedstreaming Web site: http://www.unitedstreaming.com/  
 
Roth, A. (2009). Small Gas Engines. Tinley Park, Illinois: The Goodheart-Willcox Company, 

Inc. 
 
Sommerlatte, S. (n.d.). Reading measuring tools [PowerPoint]. Retrieved April 11, 2013, from 

http://www.glenrosearkansasffa.com/measurei.ppt. 
 
Zidon, M. (n.d.). Reading a micrometer [PowerPoint]. Retrieved October 16, 2006, from 

http://www.glenrosearkansasffa.com/lesson%20plans.htm 
 
Unit 4 

John Deere Publishing. (1999). Fundamentals of service: Fasteners. Moline, IL: Author. 
 
Norman, A. (2007) Diesel Technology: Fundamentals of Service Repair. Tinley Park, Illinois: 

The Goodheart-Willcox Company, Inc. 

Roth, A. (2009). Small Gas Engines. Tinley Park, Illinois: Goodheart-Willcox Company, Inc. 
 
Schuster, W. (1999). Small engine technology. Clifton Park, NY: Delmar. 
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Unit 5 

Bowditch, W., Bowditch, K., & Bowditch, M. (2010). Welding Technology Fundamentals. 
Tinley Park, Illinois: The Goodheart-Willcox Company, Inc. 

Jeffus, L. (2004). Welding: Principles and applications (5th ed.). Clifton Park, NY: Delmar. 
 
John Deere Publishing. (2000). Fundamentals of service: Welding. Moline, IL: Author. 
 
Junkyard wars: Wind machines [Videotape]. (2004). Retrieved October 20, 2006, from 

Discovery Channel School Unitedstreaming: http://www.unitedstreaming.com 
 
MAVCC. (2002). Oxyacetylene welding and cutting. Stillwater, OK: Author. 
 
Strickland, Chet. (2002, January 10). Practicing safe oxyfuel cutting: Tips for proper equipment 

use. Practical Welding Today. Retrieved October 20, 2006, from FMA Communications, 
Inc. Web site: 
http://www.thefabricator.com/OxyfuelCutting/OxyfuelCutting_Article.cfm?ID=107  

 
Unit 6 

American Welding Society. (2006). Retrieved January 24, 2013, from http://www.aws.org. 
 
Bowditch, W, Bowditch, K, Bowditch, M (2010). Welding Technology Fundamentals. Tinley 

Park, Illinois: The Goodheart-Willcox Company, Inc. 
 
 
Jeffus, L. (2004). Welding: Principles and applications (5th ed.). Clifton Park, NY: Delmar. 
 
John Deere Publishing. (2000). Fundamentals of service: Welding. Moline, IL: Author. 
 
Junkyard wars: Wind machines [Videotape]. (2004). Retrieved October 20, 2006, from 

Discovery Channel School Unitedstreaming: http://www.unitedstreaming.com 
 
Lansdale, J., & Harrell, B. (2002). Shielded “stick” metal arc welding II [Videotape]. Lubbock, 

TX: CEV Multimedia. 
 
Unit 7 

John Deere Publishing. (2003). Fundamentals of service: Belts and chains. Moline, IL: Author. 
 
John Deere Publishing. (2005). Fundamentals of service: Power trains. Moline, IL: Author. 
 
 
Roth, A. (2009). Small Gas Engines. Tinley Park, Illinois: The Goodheart-Willcox Company, 

Inc. 
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Unit 8 

Briggs and Stratton. (1997). Repair manual for single cylinder 4-cycle engines. Milwaukee, WI: 
Author. 

 
Brown, S., Barley, M., & Lawver, D. (2003). Small gas engine disassembly [Videotape]. 

Lubbock, TX: CEV Multimedia. 
 
John Deere Publishing. (1991). Compact equipment: Power trains. Moline, IL: Author. 
 
John Deere Publishing. (1994). Compact equipment: Electrical systems. Moline, IL: Author 
 
John Deere Publishing. (1994). Compact equipment: Hydraulics. Moline, IL: Author. 
 
John Deere Publishing. (2004). Compact equipment: Engines. Moline, IL: Author. 
 
Martinez, R., & Lawver, D. (2001). Small gas engine: Routine maintenance [Videotape]. 

Lubbock, TX: CEV Multimedia. 
 
Roth, A. C. (2009). Small gas engines: Fundamentals, service, troubleshooting, and repair. 

South Holland, IL: The Goodheart-Willcox Company, Inc. 
 
Schuster, W. A. (1998). Small engine technology. Clifton Park, NY: Delmar. 
 
Unit 9 

Case/International Harvester. (2006) Operator manuals/repair manuals/parts catalogs. 
Retrieved September 29, 2006, from 
http://www.caseih.com/parts/parts.aspx?navid=123&RL=ENNA&partid=449&typeid=14
3 

 
Herren, R. (2006). Agriculture mechanics: Fundamentals and applications (5th ed.). Clifton Park, 

NY: Delmar. 
 
John Deere Publishing. (1991). Machinery maintenance. Moline, IL: Author. 
 
John Deere Publishing. (1994). Tractors. Moline, IL: Author. 
 
John Deere Publishing. (2000). Fuels, lubricants, coolants, and filters. Moline, IL: Author. 
 
Roth, A. C. (2009). Small gas engines: Fundamentals, service, troubleshooting, and repair. 

South Holland, IL: The Goodheart-Willcox Company, Inc. 
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Appendix B: Industry Standards 
  

 
AGRICULTURE, FOOD, AND NATURAL RESOURCES (AFNR) PATHWAY  

CONTENT STANDARDS AND PERFORMANCE ELEMENTS 
 

 
Units Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6 Unit 7 Unit 8 Unit 9  

ATMS I           
AB -AGRIBUSINESS 

SYSTEMS 
 X         

AS -ANIMAL 
SYSTEMS 

          

AO -
BIOTECHNOLOGY 

          

AE -
ENVIRONMENT
AL SERVICE 
SYSTEMS 

 

       

  

AF -FOOD 
PRODUCTS AND 
PROCESSING 
SYSTEMS 

 

       

  

AN -NATURAL 
RESOURCE 
SYSTEMS 

 
       

  

AP -PLANT 
SYSTEMS 

          

AT -POWER, 
STRUCTURAL, 
AND 
TECHNICAL 
SYSTEMS 

 

X X X X X X X X 
 

X 
 

           

 
AT - POWER, STRUCTURAL, AND TECHNICAL SYSTEMS 
AP - PLANT SYSTEMS 
AN - NATURAL RESOURCE SYSTEMS 
AF - FOOD PRODUCTS AND PROCESSING SYSTEMS 
AE - ENVIRONMENTAL SERVICE SYSTEMS 
AO - BIOTECHNOLOGY 
AS - ANIMAL SYSTEMS 
AB - AGRIBUSINESS SYSTEMS 
 
The AFNR Pathway Content Standards and Performance Elements are adapted from National 
Agriculture, Food, and Natural Resources (AFNR) Career Cluster Content Standards. Reprinted 
with permission from the National Council for Agricultural Education, 1410 King Street, Suite 
400, Alexandria, VA  22314, 800.772.0939. Copyright © 2009. A complete copy of the National 
Standards can be downloaded from the Team Ag Ed Learning Center at https://aged.learn.com. 
 
AB - AGRIBUSINESS SYSTEMS 
Pathway Content Standard:  The student will demonstrate competence in the application of 

principles and techniques for the development and management of 
agribusiness systems. 

 

https://aged.learn.com/
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ABS.01. Utilize economic principles to establish and manage an AFNR enterprise. 
ABS.01.01. Apply principles of capitalism in the business environment. 
ABS.01.02. Apply principles of entrepreneurship in businesses. 

ABS.02. Utilize appropriate management planning principles in AFNR business 
enterprises. 
ABS.02.01. Compose and analyze a business plan for an enterprise. 
ABS.02.02. Read, interpret, evaluate, and write a mission statement to guide business 

goals, objectives, and resource allocation. 
ABS.02.03. Apply appropriate management skills to organize a business. 
ABS.02.04. Recruit, train, and retain appropriate and productive human resources for 

business. 
ABS.03. Utilize record keeping to accomplish AFNR business objectives while complying 

with laws and regulations. 
ABS.03.01. Prepare and maintain all files needed to accomplish effective record 

keeping. 
ABS.03.02 Implement appropriate inventory management practices. 

ABS.04. Apply generally accepted accounting principles and skills to manage cash 
budgets, credit budgets, and credit for AFNR businesses. 
ABS.04.01. Use accounting fundamentals to accomplish dependable bookkeeping and 

fiscal management. 
ABS.05. Assess accomplishment of goals and objectives by an AFNR business. 

ABS.05.01. Maintain and interpret financial information (income statements, balance 
sheets, inventory, purchase orders, accounts receivable, and cash-flow 
analyses) for businesses. 

ABS.06. Use industry-accepted marketing practices to accomplish AFNR business 
objectives. 
ABS.06.01. Conduct appropriate market and marketing research. 
ABS.06.02. Develop a marketing plan. 
ABS.06.03. Develop strategies for marketing plan implementation. 
ABS.06.04. Develop specific tactics to market AFNR products and services. 

ABS.07. Create a production system plan. 
ABS.07.01. Prepare a step-by-step production plan that identifies needed resources. 
ABS.07.02. Develop a production and operational plan. 
ABS.07.03. Utilize appropriate techniques to determine the most likely strengths, 

weaknesses, and inconsistencies in a business plan, and relate these to risk 
management strategies. 

ABS.07.04. Manage risk and uncertainty. 
 
AS - ANIMAL SYSTEMS 
Pathway Content Standard:  The student will demonstrate competence in the application of 

scientific principles and practices to the production and 
management of animals. 

 
AS.01. Examine the components, historical development, global implications, and future 

trends of the animal systems industry. 
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AS.01.01. Evaluate the development and implications of animal origin, 
domestication, and distribution. 

AS.02. Classify, evaluate, select, and manage animals based on anatomical and 
physiological characteristics. 
AS.02.01. Classify animals according to hierarchical taxonomy and agricultural use. 
AS.02.02. Apply principles of comparative anatomy and physiology to uses within 

various animal systems. 
AS.02.03. Select animals for specific purposes and maximum performance based on 

anatomy and physiology. 
AS.03. Provide for the proper health care of animals. 

AS.03.01. Prescribe and implement a prevention and treatment program for animal 
diseases, parasites, and other disorders. 

AS.03.02. Provide for the biosecurity of agricultural animals and production 
facilities. 

AS.04. Apply principles of animal nutrition to ensure the proper growth, development, 
reproduction, and economic production of animals. 
AS.04.01. Formulate feed rations to provide for the nutritional needs of animals. 
AS.04.02. Prescribe and administer animal feed additives and growth promotants in 

animal production. 
AS.05. Evaluate and select animals based on scientific principles of animal production. 

AS.05.01. Evaluate the male and female reproductive systems in selecting animals. 
AS.05.02. Evaluate animals for breeding readiness and soundness. 
AS.05.03. Apply scientific principles in the selection and breeding of animals. 

AS.06. Prepare and implement animal handling procedures for the safety of animals and 
producers and consumers of animal products. 
AS.06.01. Demonstrate safe animal handling and management techniques. 
AS.06.02. Implement procedures to ensure that animal products are safe. 

AS.07. Select animal facilities and equipment that provide for the safe and efficient 
production, housing, and handling of animals. 
AS.07.01. Design animal housing, equipment, and handling facilities for the major 

systems of animal production. 
AS.07.02. Comply with government regulations and safety standards for facilities 

used in animal production. 
AS.08. Analyze environmental factors associated with animal production. 

AS.08.01. Reduce the effects of animal production on the environment. 
AS.08.02. Evaluate the effects of environmental conditions on animals. 
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AO - BIOTECHNOLOGY 
Pathway Content Standard:  The student will demonstrate competence in the application of 

scientific principles and techniques to biotechnology in agriculture. 
 
BS.01. Recognize the historical, social, cultural, and potential applications of 

biotechnology. 
BS.01.01. Distinguish major innovators, historical developments, and potential 

applications of biotechnology in agriculture. 
BS.01.02. Determine regulatory issues, and identify agencies associated with 

biotechnology. 
BS.01.03. Analyze the ethical, legal, social, and cultural issues relating to 

biotechnology. 
BS.02 Demonstrate laboratory skills as applied to biotechnology. 

BS.02.01.  Maintain and interpret biotechnology laboratory records. 
BS.02.02. Operate biotechnology laboratory equipment according to standard 

procedures. 
BS.02.03.  Demonstrate proper laboratory procedures using biological materials. 
BS.02.04. Safely manage biological materials, chemicals, and wastes used in the 

laboratory. 
BS.02.05. Perform microbiology, molecular biology, enzymology, and immunology 

procedures. 
BS.03. Demonstrate the application of biotechnology to Agriculture, Food, and Natural 

Resources (AFNR). 
BS.03.01. Evaluate the application of genetic engineering to improve products of 

AFNR systems. 
BS.03.02. Perform biotechnology processes used in AFNR systems. 
BS.03.03. Use biotechnology to monitor and evaluate procedures performed in 

AFNR systems. 
 
AE - ENVIRONMENTAL SERVICE SYSTEMS 
Pathway Content Standard:  The student will demonstrate competence in the application of 

scientific principles and techniques to the management of 
environmental service systems. 

 
ESS.01. Use analytical procedures to plan and evaluate environmental service systems. 

ESS.01.01. Analyze and interpret samples. 
ESS.02. Assess the impact of policies and regulations on environmental service systems. 

ESS.02.01. Interpret laws affecting environmental service systems. 
ESS.03. Apply scientific principles to environmental service systems. 

ESS.03.01. Apply meteorology principles to environmental service systems. 
ESS.03.02. Apply soil science principles to environmental service systems. 
ESS.03.03. Apply hydrology principles to environmental service systems. 
ESS.03.04. Apply best management techniques associated with the properties, 

classifications, and functions of wetlands. 
ESS.03.05. Apply chemistry principles to environmental service systems. 
ESS.03.06. Apply microbiology principles to environmental service systems. 
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ESS.04. Operate environmental service systems to manage a facility environment. 
ESS.04.01. Use pollution control measures to maintain a safe facility environment. 
ESS.04.02. Manage safe disposal of all categories of solid waste. 
ESS.04.03. Apply the principles of public drinking water treatment operations to 

ensure safe water at a facility. 
ESS.04.04. Apply principles of wastewater treatment to manage wastewater disposal 

in keeping with rules and regulations. 
ESS.04.05. Manage hazardous materials to assure a safe facility and to comply with 

applicable regulations. 
ESS.05. Examine the relationships between energy sources and environmental service 

systems. 
ESS.05.01. Compare and contrast the impact of conventional and alternative energy 

sources on the environment. 
ESS.06. Use tools, equipment, machinery, and technology to accomplish tasks in 

environmental service systems. 
ESS.06.01. Use technological and mathematical tools to map land, facilities, and 

infrastructure. 
ESS.06.02. Maintain tools, equipment, and machinery in safe working order for tasks 

in environmental service systems. 
 
AF - FOOD PRODUCTS AND PROCESSING SYSTEMS 
Pathway Content Standard:  The student will demonstrate competence in the application of 

scientific principles, practices, and techniques in the processing, 
storage, and development of food products. 

 
FPP.01. Examine components of the food industry and historical development of food 

products and processing. 
FPP.01.01. Evaluate the significance and implications of changes and trends in the 

food products and processing industry. 
FPP.01.02. Work effectively with industry organizations, groups, and regulatory 

agencies affecting the food products and processing industry. 
FPP.02. Apply safety principles, recommended equipment, and facility management 

techniques to the food products and processing industry. 
FPP.02.01. Manage operational procedures, and create equipment and facility 

maintenance plans. 
FPP.02.02. Implement Hazard Analysis and Critical Control Point (HACCP) 

procedures to establish operating parameters. 
FPP.02.03. Apply safety and sanitation procedures in the handling, processing, and 

storing of food products. 
FPP.02.04. Demonstrate worker safety procedures with food product and processing 

equipment and facilities. 
FPP.03. Apply principles of science to the food products and processing industry. 

FPP.03.01. Apply principles of science to food processing to provide a safe, 
wholesome, and nutritious food supply. 

FPP.04. Select and process food products for storage, distribution, and consumption. 
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FPP.04.01. Utilize harvesting, selection, and inspection techniques to obtain quality 
food products for processing. 

FPP.04.02. Evaluate, grade, and classify processed food products. 
FPP.04.03. Process, preserve, package, and present food and food products for sale 

and distribution. 
 
AN - NATURAL RESOURCE SYSTEMS 
Pathway Content Standard:  The student will demonstrate competence in the application of 

scientific principles and techniques to the management of natural 
resources. 

 
NRS.01. Explain interrelationships between natural resources and humans necessary to 

conduct management activities in natural environments. 
NRS.01.01. Apply knowledge of natural resource components to the management of 

natural resource systems. 
NRS01.02. Classify natural resources. 

NRS.02. Apply scientific principles to natural resource management activities. 
NRS.02.01. Develop a safety plan for work with natural resources. 
NRS.02.02. Demonstrate cartographic skills to aid in developing, implementing, and 

evaluating natural resource management plans. 
NRS.02.03. Measure and survey natural resource status to obtain planning data. 
NRS.02.04. Demonstrate natural resource enhancement techniques. 
NRS.02.05. Interpret laws related to natural resource management and protection. 
NRS.02.06. Apply ecological concepts and principles to natural resource systems. 

NRS.03. Apply knowledge of natural resources to production and processing industries. 
NRS.03.01. Produce, harvest, process, and use natural resource products. 

NRS.04. Demonstrate techniques used to protect natural resources. 
NRS.04.01. Manage fires in natural resource systems. 
NRS.04.02. Diagnose plant and wildlife diseases, and follow protocol to prevent their 

spread. 
NRS.04.03. Manage insect infestations of natural resources. 

NRS.05. Use effective methods and venues to communicate natural resource processes to 
the public. 
NRS.05.01. Communicate natural resource information to the public. 

 
AP - PLANT SYSTEMS 
Pathway Content Standard:  The student will demonstrate competence in the application of 

scientific principles and techniques to the production and 
management of plants. 

 
PS.01. Apply knowledge of plant classification, plant anatomy, and plant physiology to 

the production and management of plants. 
PS.01.01. Classify agricultural plants according to taxonomy systems. 
PS.01.02. Apply knowledge of plant anatomy and the functions of plant structures to 

activities associated with plant systems. 
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PS.01.03. Apply knowledge of plant physiology and energy conversion to plant 
systems. 

PS.02. Prepare and implement a plant management plan that addresses the influence of 
environmental factors, nutrients, and soil on plant growth. 
PS.02.01. Determine the influence of environmental factors on plant growth. 
PS.02.02. Prepare growing media for use in plant systems. 
PS.02.03. Develop and implement a fertilization plan for specific plants or crops. 

PS.03. Propagate, culture, and harvest plants. 
PS.03.01 Demonstrate plant propagation techniques. 
PS.03.02. Develop and implement a plant management plan for crop production. 
PS.03.03. Develop and implement a plan for integrated pest management. 
PS.03.04. Apply principles and practices of sustainable agriculture to plant 

production. 
PS.03.05 Harvest, handle, and store crops. 

PS.04. Employ elements of design to enhance an environment. 
PS.04.01. Create designs using plants. 

 
AT - POWER, STRUCTURAL, AND TECHNICAL SYSTEMS 
Pathway Content Standard:  The student will demonstrate competence in the application of 

principles and techniques for the development and management of 
power, structural, and technical systems. 

 
PST.01. Use physical science principles and engineering applications with power, 

structural, and technical systems to solve problems and improve performance. 
PST.01.01. Select energy sources in power generation appropriate to the situation. 
PST.01.02. Apply physical science laws and principles to identify, classify, and use 

lubricants. 
PST.01.03. Identify and use hand and power tools and equipment for service, 

construction, and fabrication. 
PST.02. Design, operate, and maintain mechanical equipment, structures, biological 

systems, land treatment, power, and technology. 
PST.02.01. Perform service routines to maintain power units and equipment. 
PST.02.02. Operate, service, and diagnose the condition of power units and 

equipment. 
PST.03. Service and repair mechanical equipment and power systems. 

PST.03.01. Troubleshoot and repair internal combustion engines. 
PST.03.02. Utilize manufacturers’ guidelines to service and repair the power 

transmission systems of equipment. 
PST.03.03. Service and repair hydraulic and pneumatic systems. 
PST.03.04. Troubleshoot and service electrical systems. 
PST.03.05. Service vehicle heating and air-conditioning systems. 
PST.03.06. Service and repair steering, suspension, traction, and vehicle performance 

systems. 
PST.04. Plan, build, and maintain agricultural structures. 

PST.04.01. Create sketches and plans of agricultural structures. 
PST.04.02. Apply structural plans, specifications, and building codes. 
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PST.04.03. Examine structural requirements for materials and procedures, and 
estimate construction cost. 

PST.04.05. Follow architectural and mechanical plans to construct and/or repair 
equipment, buildings, and facilities. 

PST.05. Apply technology principles in the use of agricultural technical systems. 
PST.05.01. Use instruments and meters to test and monitor electrical and electronic 

processes. 
PST.05.02. Prepare and/or use electrical drawings to design, install, and troubleshoot 

control systems. 
PST.05.03. Use geospatial technologies in agricultural applications.  
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Appendix C: 21st Century Skills 1 
 
 
AMP I Units Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6 Unit 7 Unit 8 Unit 9  

21st Century Standards           
CS1           
CS2            
CS3           
CS4   X        
CS5   X        
CS6    X X X X X X X 
CS7   X X X X X X X X 
CS8  X X X X X X X X X 
CS9           
CS10           
CS11           
CS12  X X X X X X X X X 
CS13  X X X X X X X X X 
CS14  X X X X X X X X X 
CS15  X X X X X X X X X 
CS16  X X X X X X X X X 
           
 
CSS1-21st Century Themes 

CS1 Global Awareness 
1. Using 21st century skills to understand and address global issues 
2. Learning from and working collaboratively with individuals representing diverse 

cultures, religions, and lifestyles in a spirit of mutual respect and open dialogue in 
personal, work, and community contexts  

3. Understanding other nations and cultures, including the use of non-English 
languages 

CS2 Financial, Economic, Business, and Entrepreneurial Literacy 
1. Knowing how to make appropriate personal economic choices 
2. Understanding the role of the economy in society 
3. Using entrepreneurial skills to enhance workplace productivity and career options 

CS3 Civic Literacy 
1. Participating effectively in civic life through knowing how to stay informed and 

understanding governmental processes 
2. Exercising the rights and obligations of citizenship at local, state, national, and 

global levels 
3. Understanding the local and global implications of civic decisions 

CS4 Health Literacy 
1. Obtaining, interpreting, and understanding basic health information and services 

and using such information and services in ways that enhance health 
2. Understanding preventive physical and mental health measures, including proper 

diet, nutrition, exercise, risk avoidance, and stress reduction 
3. Using available information to make appropriate health-related decisions 
4. Establishing and monitoring personal and family health goals 
5. Understanding national and international public health and safety issues 

                                                 
1 21st century skills. (n.d.). Washington, DC: Partnership for 21st Century Skills.  
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CS5 Environmental Literacy 
1. Demonstrate knowledge and understanding of the environment and the 

circumstances and conditions affecting it, particularly as relates to air, climate, 
land, food, energy, water, and ecosystems.  

2. Demonstrate knowledge and understanding of society’s impact on the natural 
world (e.g., population growth, population development, resource consumption 
rate, etc.). 

3. Investigate and analyze environmental issues, and make accurate conclusions 
about effective solutions.  

4. Take individual and collective action toward addressing environmental challenges 
(e.g., participating in global actions, designing solutions that inspire action on 
environmental issues).  
 

CSS2-Learning and Innovation Skills 
CS6 Creativity and Innovation 

1. Think Creatively 
2. Work Creatively with Others 
3. Implement Innovations 

CS7 Critical Thinking and Problem Solving 
1. Reason Effectively 
2. Use Systems Thinking 
3. Make Judgments and Decisions 
4. Solve Problems 

CS8 Communication and Collaboration 
1. Communicate Clearly 
2. Collaborate with Others 

 
CSS3-Information, Media and Technology Skills 

CS9 Information Literacy 
1. Access and Evaluate Information 
2. Use and Manage Information 

CS10 Media Literacy 
1. Analyze Media 
2. Create Media Products 

CS11 ICT Literacy 
1. Apply Technology Effectively 

 
CSS4-Life and Career Skills 

CS12 Flexibility and Adaptability 
1. Adapt to change 
2. Be Flexible 

CS13 Initiative and Self-Direction 
1. Manage Goals and Time 
2. Work Independently 
3. Be Self-directed Learners 
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CS14 Social and Cross-Cultural Skills 
1. Interact Effectively with others 
2. Work Effectively in Diverse Teams 

CS15 Productivity and Accountability 
1. Manage Projects 
2. Produce Results 

CS16 Leadership and Responsibility 
1. Guide and Lead Others 
2. Be Responsible to Others 
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Appendix D: Common Core Standards 

ATMS  Units Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6 Unit 7 Unit 8 Unit 9 

Common Core 
Standards           
RL.11.1.           
RL.11.2.           
RL.11.3.           
RL.11.4.           
RL.11.5.           
RL.11.6.           
RL.11.7.           
RL.11.8.           
RL.11.9.           
RL.11.10.           
RI.11.1.           
RI.11.2.           
RI.11.3.   X X X X X X X X 
RI.11.4.   X X X X X X X X 
RI.11.5.   X X X X X X X X 
RI.11.6.           
RI.11.7.  X X X X X X X X X 
RI.11.8.           
RI.11.9.           
RI.11.10.           
W.11.1.  X         
W.11.2.           
W.11.3.           
W.11.4.  X         
W.11.5.  X         
W.11.6.  X         
W.11.7.  X         
W.11.8.  X         
W.11.9.  X         
W.11.10.           
SL.11.1.  X         
SL.11.2.  X         
SL.11.3.  X         
SL.11.4.  X         
SL.11.5.  X         
SL.11.6.  X         
L.11.1.  X         
L.11.2.  X         
L.11.3.  X         
L.11.4.  X         
L.11.5.  X         
L.11.6.           
RH.11.1.           
RH.11.2.           
RH.11.3.           
RH.11.4.           
RH.11.5.           
RH.11.6.           
RH.11.7.           
RH.11.8.           
RH.11.9.           
RH.11.10.           
RST.11.1.  X         
RST.11.2.  X         
RST.11.3.  X         
RST.11.4.  X         
RST.11.5.  X         
RST.11.6.  X         
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Reading Standards for Literature (11-12) 

College and Career Readiness Anchor Standards for Reading Literature 

Key Ideas and Details 

RL.11.1. Cite strong and thorough textual evidence to support analysis of what the text 
says explicitly as well as inferences drawn from the text, including determining where the 
text leaves matters uncertain. 

 
RL.11.2. Determine two or more themes or central ideas of a text and analyze their 
development over the course of the text, including how they interact and build on one 
another to produce a complex account; provide an objective summary of the text. 
 
RL.11.3. Analyze the impact of the author’s choices regarding how to develop and relate 
elements of a story or drama (e.g., where a story is set, how the action is ordered, how the 
characters are introduced and developed). 

Craft and Structure 

RL.11.4. Determine the meaning of words and phrases as they are used in the text, 
including figurative and connotative meanings; analyze the impact of specific word 
choices on meaning and tone, including words with multiple meanings or language that is 
particularly fresh, engaging, or beautiful. (Include Shakespeare as well as other authors.) 
 
RL.11.5. Analyze how an author’s choices concerning how to structure specific parts of a 
text (e.g., the choice of where to begin or end a story, the choice to provide a comedic or 

RST.11.7.  X         
RST.11.8.  X         
RST.11.9.  X         
RST.11.10.  X         
WHST.11.1.           
WHST.11.2.           
WHST.11.3.           
WHST.11.4.  X         
WHST.11.5.  X         
WHST.11.6.           
WHST.11.7.  X         
WHST.11.8.  X         
WHST.11.9.           
WHST.11.10.           
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tragic resolution) contribute to its overall structure and meaning as well as its aesthetic 
impact. 
 
RL.11.6. Analyze a case in which grasping point of view requires distinguishing what is 
directly stated in a text from what is really meant (e.g., satire, sarcasm, irony, or 
understatement). 

Integration of Knowledge and Ideas 

RL.11.7. Analyze multiple interpretations of a story, drama, or poem (e.g., recorded or 
live production of a play or recorded novel or poetry), evaluating how each version 
interprets the source text. (Include at least one play by Shakespeare and one play by an 
American dramatist.) 
 
RL.11.8. (Not applicable to literature) 
 
RL.11.9. Demonstrate knowledge of eighteenth-, nineteenth- and early-twentieth-century 
foundational works of American literature, including how two or more texts from the 
same period treat similar themes or topics. 
 

Range of Reading and Level of Text Complexity 

RL.11.10. By the end of grade 11, read and comprehend literature, including stories, 
dramas, and poems, in the grades 11–CCR text complexity band proficiently, with 
scaffolding as needed at the high end of the range. 
By the end of grade 12, read and comprehend literature, including stories, dramas, and 
poems, at the high end of the grades 11–CCR text complexity band independently and 
proficiently. 

 

Reading Standards for Informational Text (11-12) 

College and Career Readiness Anchor Standards for Informational Text 

Key Ideas and Details 

RI.11.1. Cite strong and thorough textual evidence to support analysis of what the text 
says explicitly as well as inferences drawn from the text, including determining where the 
text leaves matters uncertain. 
 
RI.11.2. Determine two or more central ideas of a text and analyze their development 
over the course of the text, including how they interact and build on one another to 
provide a complex analysis; provide an objective summary of the text. 
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RI.11.3. Analyze a complex set of ideas or sequence of events and explain how specific 
individuals, ideas, or events interact and develop over the course of the text. 

 
Craft and Structure 
 

RI.11.4. Determine the meaning of words and phrases as they are used in a text, including 
figurative, connotative, and technical meanings; analyze how an author uses and refines 
the meaning of a key term or terms over the course of a text (e.g., how Madison defines 
faction in Federalist No. 10). 
 
RI.11.5. Analyze and evaluate the effectiveness of the structure an author uses in his or 
her exposition or argument, including whether the structure makes points clear, 
convincing, and engaging. 
 
RI.11.6. Determine an author’s point of view or purpose in a text in which the rhetoric is 
particularly effective, analyzing how style and content contribute to the power, 
persuasiveness, or beauty of the text.  

Integration of Knowledge and Ideas 

RI.11.7. Integrate and evaluate multiple sources of information presented in different 
media or formats (e.g., visually, quantitatively) as well as in words in order to address a 
question or solve a problem.  
 
RI.11.8. Delineate and evaluate the reasoning in seminal U.S. texts, including the 
application of constitutional principles and use of legal reasoning (e.g., in U.S. Supreme 
Court majority opinions and dissents) and the premises, purposes, and arguments in 
works of public advocacy (e.g., The Federalist, presidential addresses). 
 
RI.11.9. Analyze seventeenth-, eighteenth-, and nineteenth-century foundational U.S. 
documents of historical and literary significance (including The Declaration of 
Independence, the Preamble to the Constitution, the Bill of Rights, and Lincoln’s Second 
Inaugural Address) for their themes, purposes, and rhetorical features. 

Range of Reading and Level of Text Complexity 

RI.11.10. By the end of grade 11, read and comprehend literary nonfiction in the grades 
11–CCR text complexity band proficiently, with scaffolding as needed at the high end of 
the range. 
By the end of grade 12, read and comprehend literary nonfiction at the high end of the 
grades 11–CCR text complexity band independently and proficiently. 
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College and Career Readiness Anchor Standards for Writing 

Text Types and Purposes 

W.11.1. Write arguments to support claims in an analysis of substantive topics or texts, 
using valid reasoning and relevant and sufficient evidence. 

 
a. Introduce precise, knowledgeable claim(s), establish the significance of the 
claim(s), distinguish the claim(s) from alternate or opposing claims, and create an 
organization that logically sequences claim(s), counterclaims, reasons, and 
evidence. 
 
b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most 
relevant evidence for each while pointing out the strengths and limitations of both 
in a manner that anticipates the audience’s knowledge level, concerns, values, and 
possible biases. 
 
c. Use words, phrases, and clauses as well as varied syntax to link the major 
sections of the text, create cohesion, and clarify the relationships between claim(s) 
and reasons, between reasons and evidence, and between claim(s) and 
counterclaims. 
 
d. Establish and maintain a formal style and objective tone while attending to the 
norms and conventions of the discipline in which they are writing. 
 
e. Provide a concluding statement or section that follows from and supports the 
argument presented. 

 
W.11.2. Write informative/explanatory texts to examine and convey complex ideas, 
concepts, and information clearly and accurately through the effective selection, 
organization, and analysis of content. 

 
a. Introduce a topic; organize complex ideas, concepts, and information so that 
each new element builds on that which precedes it to create a unified whole; 
include formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia 
when useful to aiding comprehension. 
 
b. Develop the topic thoroughly by selecting the most significant and relevant 
facts, extended definitions, concrete details, quotations, or other information and 
examples appropriate to the audience’s knowledge of the topic. 
 
c. Use appropriate and varied transitions and syntax to link the major sections of 
the text, create cohesion, and clarify the relationships among complex ideas and 
concepts. 
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d. Use precise language, domain-specific vocabulary, and techniques such as 
metaphor, simile, and analogy to manage the complexity of the topic. 
 
e. Establish and maintain a formal style and objective tone while attending to the 
norms and conventions of the discipline in which they are writing. 
 
f. Provide a concluding statement or section that follows from and supports the 
information or explanation presented (e.g., articulating implications or the 
significance of the topic). 
 

W.11.3. Write narratives to develop real or imagined experiences or events using 
effective technique, well-chosen details, and well-structured event sequences. 

 
a. Engage and orient the reader by setting out a problem, situation, or observation 
and its significance, establishing one or multiple point(s) of view, and introducing 
a narrator and/or characters; create a smooth progression of experiences or events. 
 
b. Use narrative techniques, such as dialogue, pacing, description, reflection, and 
multiple plot lines, to develop experiences, events, and/or characters 
 
c. Use a variety of techniques to sequence events so that they build on one another 
to create a coherent whole and build toward a particular tone and outcome (e.g., a 
sense of mystery, suspense, growth, or resolution). 
 
d. Use precise words and phrases, telling details, and sensory language to convey 
a vivid picture of the experiences, events, setting, and/or characters. 
e. Provide a conclusion that follows from and reflects on what is experienced, 
observed, or resolved over the course of the narrative. 

Production and Distribution of Writing 

W.11.4. Produce clear and coherent writing in which the development, organization, and 
style are appropriate to task, purpose, and audience. (Grade-specific expectations for 
writing types are defined in standards 1–3 above.) 
 
W.11.5. Develop and strengthen writing as needed by planning, revising, editing, 
rewriting, or trying a new approach, focusing on addressing what is most significant for a 
specific purpose and audience. (Editing for conventions should demonstrate command of 
Language standards 1–3 up to and including grades 11–12 on page 54.) 
 
W.11.6. Use technology, including the Internet, to produce, publish, and update 
individual or shared writing products in response to ongoing feedback, including new 
arguments or information. 

  



53 

Research to Build and Present Knowledge 

W.11.7. Conduct short as well as more sustained research projects to answer a question 
(including a self-generated question) or solve a problem; narrow or broaden the inquiry 
when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation. 
 
W.11.8. Gather relevant information from multiple authoritative print and digital sources, 
using advanced searches effectively; assess the strengths and limitations of each source in 
terms of the task, purpose, and audience; integrate information into the text selectively to 
maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and 
following a standard format for citation. 
 
W.11.9. Draw evidence from literary or informational texts to support analysis, 
reflection, and research. 
 

a. Apply grades 11–12 Reading standards to literature (e.g., “Demonstrate 
knowledge of eighteenth-, nineteenth- and early-twentieth-century foundational 
works of American literature, including how two or more texts from the same 
period treat similar themes or topics”). 
 
b. Apply grades 11–12 Reading standards to literary nonfiction (e.g., “Delineate 
and evaluate the reasoning in seminal U.S. texts, including the application of 
constitutional principles and use of legal reasoning [e.g., in U.S. Supreme Court 
Case majority opinions and dissents] and the premises, purposes, and arguments 
in works of public advocacy [e.g., The Federalist, presidential addresses]”). 

Range of Writing 

W.11.10. Write routinely over extended time frames (time for research, reflection, and 
revision) and shorter time frames (a single sitting or a day or two) for a range of tasks, 
purposes, and audiences. 

College and Career Readiness Anchor Standards for Speaking and Listening 

Comprehension and Collaboration 

SL.11.1. Initiate and participate effectively in a range of collaborative discussions (one-
on-one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, 
and issues, building on others’ ideas and expressing their own clearly and persuasively. 

a. Come to discussions prepared, having read and researched material under 
study; explicitly draw on that preparation by referring to evidence from texts and 
other research on the topic or issue to stimulate a thoughtful, well-reasoned 
exchange of ideas. 
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b. Work with peers to promote civil, democratic discussions and decision-making, 
set clear goals and deadlines, and establish individual roles as needed. 
 
c. Propel conversations by posing and responding to questions that probe 
reasoning and evidence; ensure a hearing for a full range of positions on a topic or 
issue; clarify, verify, or challenge ideas and conclusions; and promote divergent 
and creative perspectives. 
 
d. Respond thoughtfully to diverse perspectives; synthesize comments, claims, 
and evidence made on all sides of an issue; resolve contradictions when possible; 
and determine what additional information or research is required to deepen the 
investigation or complete the task. 

 
SL.11.2. Integrate multiple sources of information presented in diverse formats and 
media (e.g., visually, quantitatively, orally) in order to make informed decisions and 
solve problems, evaluating the credibility and accuracy of each source and noting any 
discrepancies among the data. 
 
SL.11.3. Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, 
assessing the stance, premises, links among ideas, word choice, points of emphasis, and 
tone used. 

Presentation of Knowledge and Ideas 

SL.11.4. Present information, findings, and supporting evidence, conveying a clear and 
distinct perspective, such that listeners can follow the line of reasoning, alternative or 
opposing perspectives are addressed, and the organization, development, substance, and 
style are appropriate to purpose, audience, and a range of formal and informal tasks. 
 
SL.11.5. Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 
interactive elements) in presentations to enhance understanding of findings, reasoning, 
and evidence and to add interest. 
 
SL.11.6. Adapt speech to a variety of contexts and tasks, demonstrating a command of 
formal English when indicated or appropriate. (See grades 11–12 Language standards 1 
and 3 on page 54 for specific expectations.) 

College and Career Readiness Anchor Standards for Language  

Conventions of Standard English 

L.11.1. Demonstrate command of the conventions of standard English grammar and 
usage when writing or speaking. 

 
a. Apply the understanding that usage is a matter of convention, can change over 
time, and is sometimes contested. 
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b. Resolve issues of complex or contested usage, consulting references (e.g., 
Merriam-Webster’s Dictionary of English Usage, Garner’s Modern American 
Usage) as needed. 
 

L.11.2. Demonstrate command of the conventions of standard English capitalization, 
punctuation, and spelling when writing. 
 

a. Observe hyphenation conventions. 
 
b. Spell correctly. 

 
Knowledge of Language 
 

L.11.3. Apply knowledge of language to understand how language functions in different 
contexts, to make effective choices for meaning or style, and to comprehend more fully 
when reading or listening. 

 
a. Vary syntax for effect, consulting references (e.g., Tufte’s Artful Sentences) for 
guidance as needed; apply an understanding of syntax to the study of complex 
texts when reading. 

 
Vocabulary Acquisition and Use 
 

L.11.4. Determine or clarify the meaning of unknown and multiple-meaning words and 
phrases based on grades 11–12 reading and content, choosing flexibly from a range of 
strategies. 
 

a. Use context (e.g., the overall meaning of a sentence, paragraph, or text; a 
word’s position or function in a sentence) as a clue to the meaning of a word or 
phrase. 
 
b. Identify and correctly use patterns of word changes that indicate different 
meanings or parts of speech (e.g., conceive, conception, conceivable). 
 
c. Consult general and specialized reference materials (e.g., dictionaries, 
glossaries, thesauruses), both print and digital, to find the pronunciation of a word 
or determine or clarify its precise meaning, its part of speech, its etymology, or its 
standard usage. 
 
d. Verify the preliminary determination of the meaning of a word or phrase (e.g., 
by checking the inferred meaning in context or in a dictionary). 

 
L.11.5. Demonstrate understanding of figurative language, word relationships, and 
nuances in word meanings. 
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a. Interpret figures of speech (e.g., hyperbole, paradox) in context and analyze 
their role in the text. 
b. Analyze nuances in the meaning of words with similar denotations. 

 
L.11.6. Acquire and use accurately general academic and domain-specific words and 
phrases, sufficient for reading, writing, speaking, and listening at the college and career 
readiness level; demonstrate independence in gathering vocabulary knowledge when 
considering a word or phrase important to comprehension or expression. 

 
Reading Standards for Literacy in History/Social Studies (11-12) 
 
Key Ideas and Details 
 

RH.11.1 Cite specific textual evidence to support analysis of primary and secondary 
sources, connecting insights gained from specific details to an understanding of the text 
as a whole. 

 
RH.11.2. Determine the central ideas or information of a primary or secondary source; 
provide an accurate summary that makes clear the relationships among the key details 
and ideas 

 
RH.11.3. Evaluate various explanations for actions or events and determine which 
explanation best accords with textual evidence, acknowledging where the text leaves 
matters uncertain 

 
Craft and Structure 
 

RH.11.4. Determine the meaning of words and phrases as they are used in a text, 
including analyzing how an author uses and refines the meaning of a key term over the 
course of a text (e.g., how Madison defines faction in Federalist No. 10). 

 
RH.11.5. Analyze in detail how a complex primary source is structured, including how 
key sentences, paragraphs, and larger portions of the text contribute to the whole. 
 
RH.11.6. Evaluate authors’ differing points of view on the same historical event or issue 
by assessing the authors’ claims, reasoning, and evidence. 

 
Integration of Knowledge and Ideas 
 

RH.11.7. Integrate and evaluate multiple sources of information presented in diverse 
formats and media (e.g., visually, quantitatively, as well as in words) in order to address a 
question or solve a problem. 
 
RH.11.8. Evaluate an author’s premises, claims, and evidence by corroborating or 
challenging them with other information. 
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RH.11.9. Integrate information from diverse sources, both primary and secondary, into a 
coherent understanding of an idea or event, noting discrepancies among sources. 

 
Range of Reading and Level of Text Complexity 
 

RH.11.10. By the end of grade 12, read and comprehend history/social studies texts in the 
grades 11–CCR text complexity band independently and proficiently. 

 
Reading Standards for Literacy in Science and Technical Subjects (11-12) 
 
Key Ideas and Details 
 

RST.11.1. Cite specific textual evidence to support analysis of science and technical 
texts, attending to important distinctions the author makes and to any gaps or 
inconsistencies in the account. 
 
RST.11.2. Determine the central ideas or conclusions of a text; summarize complex 
concepts, processes, or information presented in a text by paraphrasing them in simpler 
but still accurate terms. 
 
RST.11.3. Follow precisely a complex multistep procedure when carrying out 
experiments, taking measurements, or performing technical tasks; analyze the specific 
results based on explanations in the text. 

 
Craft and Structure 
 

RST.11.4. Determine the meaning of symbols, key terms, and other domain-specific 
words and phrases as they are used in a specific scientific or technical context relevant to 
grades 11–12 texts and topics. 
 
RST.11.5. Analyze how the text structures information or ideas into categories or 
hierarchies, demonstrating understanding of the information or ideas. 
 
RST.11.6. Analyze the author’s purpose in providing an explanation, describing a 
procedure, or discussing an experiment in a text, identifying important issues that remain 
unresolved. 

 
Integration of Knowledge and Ideas 
 

RST.11.7. Integrate and evaluate multiple sources of information presented in diverse 
formats and media (e.g., quantitative data, video, multimedia) in order to address a 
question or solve a problem. 
 
RST.11.8. Evaluate the hypotheses, data, analysis, and conclusions in a science or 
technical text, verifying the data when possible and corroborating or challenging 
conclusions with other sources of information. 
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RST.11.9. Synthesize information from a range of sources (e.g., texts, experiments, 
simulations) into a coherent understanding of a process, phenomenon, or concept, 
resolving conflicting information when possible. 

 
Range of Reading and Level of Text Complexity 
 

RST.11.10. By the end of grade 12, read and comprehend science/technical texts in the 
grades 11–CCR text complexity band independently and proficiently. 

 
Writing Standards for Literacy in History/Social Studies, Science, and Technical Subjects 
(11-12)  
 
Text Types and Purposes 

 
WHST.11.1. Write arguments focused on discipline-specific content. 

 
a. Introduce precise, knowledgeable claim(s), establish the significance of the 
claim(s), distinguish the claim(s) from alternate or opposing claims, and create an 
organization that logically sequences the claim(s), counterclaims, reasons, and 
evidence. 
 
b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most 
relevant data and evidence for each while pointing out the strengths and 
limitations of both claim(s) and counterclaims in a discipline-appropriate form 
that anticipates the audience’s knowledge level, concerns, values, and possible 
biases. 
 
c. Use words, phrases, and clauses as well as varied syntax to link the major 
sections of the text, create cohesion, and clarify the relationships between claim(s) 
and reasons, between reasons and evidence, and between claim(s) and 
counterclaims.  
 
d. Establish and maintain a formal style and objective tone while attending to the 
norms and conventions of the discipline in which they are writing. 
 
e. Provide a concluding statement or section that follows from or supports the 
argument presented. 

 
WHST.11.2. Write informative/explanatory texts, including the narration of historical 
events, scientific procedures/ experiments, or technical processes. 

a. Introduce a topic and organize complex ideas, concepts, and information so that 
each new element builds on that which precedes it to create a unified whole; 
include formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia 
when useful to aiding comprehension. 
 



59 

b. Develop the topic thoroughly by selecting the most significant and relevant 
facts, extended definitions, concrete details, quotations, or other information and 
examples appropriate to the audience’s knowledge of the topic. 
 
c. Use varied transitions and sentence structures to link the major sections of the 
text, create cohesion, and clarify the relationships among complex ideas and 
concepts. 
 
d. Use precise language, domain-specific vocabulary and techniques such as 
metaphor, simile, and analogy to manage the complexity of the topic; convey a 
knowledgeable stance in a style that responds to the discipline and context as well 
as to the expertise of likely readers. 
 
e. Provide a concluding statement or section that follows from and supports the 
information or explanation provided (e.g., articulating implications or the 
significance of the topic). 

 
WHST.11.3. (Not applicable as a separate requirement) 

 
Production and Distribution of Writing 
 

WHST.11.4. Produce clear and coherent writing in which the development, organization, 
and style are appropriate to task, purpose, and audience. Produce clear and coherent 
writing in which the development, organization, and style are appropriate to task, 
purpose, and audience. 
 
WHST.11.5. Develop and strengthen writing as needed by planning, revising, editing, 
rewriting, or trying a new approach, focusing on addressing what is most significant for a 
specific purpose and audience. 
 
WHST.11.6. Use technology, including the Internet, to produce, publish, and update 
individual or shared writing products in response to ongoing feedback, including new 
arguments or information. 

 
Research to Build and Present Knowledge 
 

WHST.11.7. Conduct short as well as more sustained research projects to answer a 
question (including a self-generated question) or solve a problem; narrow or broaden the 
inquiry when appropriate; synthesize multiple sources on the subject, demonstrating 
understanding of the subject under investigation. 

 
WHST.11.8. Gather relevant information from multiple authoritative print and digital 
sources, using advanced searches effectively; assess the strengths and limitations of each 
source in terms of the specific task, purpose, and audience; integrate information into the 
text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on 
any one source and following a standard format for citation. 
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WHST.11.9. Draw evidence from informational texts to support analysis, reflection, and 
research. 

 
Range of Writing 
 

WHST.11.10. Write routinely over extended time frames (time for reflection and 
revision) and shorter time frames (a single sitting or a day or two) for a range of 
discipline-specific tasks, purposes, and audiences.  
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Appendix F: National Educational Technology 
Standards for Students (NETS-S) 

 

 

 

 

 

 
T1 Creativity and Innovation  
T2 Communication and Collaboration  
T3 Research and Information Fluency  
T4 Critical Thinking, Problem Solving, and Decision Making  
T5 Digital Citizenship  
T6 Technology Operations and Concepts  
 
T1 Creativity and Innovation  

Students demonstrate creative thinking, construct knowledge, and develop innovative 
products and processes using technology. Students do the following: 
a. Apply existing knowledge to generate new ideas, products, or processes. 
b. Create original works as a means of personal or group expression. 
c. Use models and simulations to explore complex systems and issues. 
d. Identify trends and forecast possibilities. 

 
T2 Communication and Collaboration  

Students use digital media and environments to communicate and work collaboratively, 
including at a distance, to support individual learning and contribute to the learning of 
others. Students do the following: 
a. Interact, collaborate, and publish with peers, experts, or others employing a variety of 

digital environments and media. 
b. Communicate information and ideas effectively to multiple audiences using a variety 

of media and formats. 
c. Develop cultural understanding and global awareness by engaging with learners of 

other cultures. 
d. Contribute to project teams to produce original works or solve problems. 

 
T3 Research and Information Fluency  

Students apply digital tools to gather, evaluate, and use information. Students do the 
following: 
a. Plan strategies to guide inquiry.  

AMP I Course Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6 Unit 7 Unit 8 Unit 9 

NETS 
Standards 

          

T1  X      X   
T2  X      X   
T3  X         
T4  X X X X X X X X X 
T5  X X X X X X X X X 
T6  X X X X X X X X X 
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b. Locate, organize, analyze, evaluate, synthesize, and ethically use information from a 
variety of sources and media. 

c. Evaluate and select information sources and digital tools based on the appropriateness 
to specific tasks.  

d. Process data and report results. 
 
T4 Critical Thinking, Problem Solving, and Decision Making  

Students use critical-thinking skills to plan and conduct research, manage projects, solve 
problems, and make informed decisions using appropriate digital tools and resources. 
Students do the following: 
a. Identify and define authentic problems and significant questions for investigation. 
b. Plan and manage activities to develop a solution or complete a project. 
c. Collect and analyze data to identify solutions and/or make informed decisions. 
d. Use multiple processes and diverse perspectives to explore alternative solutions. 

 
T5 Digital Citizenship  

Students understand human, cultural, and societal issues related to technology and practice 
legal and ethical behavior. Students do the following: 
a. Advocate and practice safe, legal, and responsible use of information and technology. 
b. Exhibit a positive attitude toward using technology that supports collaboration, 

learning, and productivity. 
c. Demonstrate personal responsibility for lifelong learning. 
d. Exhibit leadership for digital citizenship. 

 
T6 Technology Operations and Concepts  

Students demonstrate a sound understanding of technology concepts, systems, and 
operations. Students do the following: 
a. Understand and use technology systems. 
b. Select and use applications effectively and productively.  
c. Troubleshoot systems and applications. 
d. Transfer current knowledge to learning of new technologies. 
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