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NALIntegrated Project-based Learning: Combining PTE Standards and 
Academic Standards 

Use this template for planning and sharing ideas for projects. This template is based on the 6 A’s: 

Authenticity* Academic Rigor* Applied Learning* Active Exploration* Adult Connections* Assessment 

Project 
Title of Project Irrigation Calculations   
Project Developed by West Side High School All Stars (Tyler 

Telford, Amanda Hansen, John Abbott, 
Joseph Grimm, and Spencer Barzee) 

E-mail Address ttelford@wssd.k12.id.us 
ahansen@wssd.k12.id.us 
abbott@wssd.k12.id.us 
jgrimm@wssd.k12.id.us 
sbarzee@wssd.k12.id.us 

School West Side High School 
Pathway / Small Learning 
Community/Academy 

Math and PTE Agriculture  

Course Title(s) Geometry and Agriculture 2 
Time Frame 2 weeks 

 

Authenticity 
Briefly describe your project. Include the key question and provide an overview of what students do and learn. 
Tell why the question is meaningful to the students and where one might see a similar question tackled by an 
adult in the workplace. 
Key Question What size and type of nozzles and spacing should be used and so that there is equal 

water distribution throughout the field? 
 

Overview 

Design and selection of sprinkler designs affect the irrigation uniformity 
and efficiency of center pivot systems. Several factors determine 
irrigation efficiency including spacing, sprinkler device, and application 
mode combine to form the sprinkler package. 

   

Vocabulary/Key Terms 
List vocabulary words and key terms essential to student understanding. 
       

 

Central angle, arc, sector, gallons per minute, flow, rate, circumference, radius, 
diameter, water pressure, hydrology, civil engineer, hydrologist. 
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Active Exploration * Applied Learning * Adult Connections 
What classroom-based, community-based, and career-based activities does the project involve? Include a 
description of the active exploration, applied learning, and adult connections in the project (as needed). 
Active Exploration How does the project engage students in real investigations using a variety of methods, 
media and sources?  What field-based work will students perform?  How does student learning and service 
support active career exploration? Students will travel to the proposed site and  calculate the circumference of 
the field to determine water needs.  

Applied Learning How do students apply what they have learned and researched to a complex problem  
(e.g. designing a product, improving a system, creating an exhibit, organizing an event)? Students will take 
calculated circumference of the field to determine the type and spacing of nozzles. 

Adult Connections Who from the community, workplace, postsecondary and/or industry partnership works with 
students on the project? Invite local water engineers and crop specialists to instruct students on the need for 
proper irrigation. 
Classroom Activities  Community Activities Career Activities 
Research existing center pivot to 
determine which style is the most 
efficient. 

Investigate if certain style of 
nozzles are better for varying soil 
types and crop varieties. 

Field trip to measure 
circumstance of field  

Visit local store that sells 
irrigation supplies  

 

Expert Guest Speakers including 
civil engineer and hydrology 
technician  

Research careers in hydrology, 
agriculture, irrigation 
technicians 

 

 

Academic/PTE Rigor 
Standards Use the space below to list the state content standards and PTE industry standards addressed by the 
project. (A list of the content standards is available at http://www.sde.idaho.gov/ContentStandards/default.asp.  
This page, which includes selected high school level standards, is designed to let you easily create a list of 
standards you are addressing. You may then copy and paste the list into this template.) 
Common Core Standards G-C 1-5,  G-MG 1-3,     

9-12. ICT.1.1.1  

 

School to Career Competencies Please check (x) the competencies addressed by the project 
[x ] Communicate and understand ideas and information  
[x ] Collect, analyze and organize information 
[x ] Identify and solve problems 
[x ] Use technology 
[x] Initiate and complete entire activities 
[ x ] Act professionally 
[xx ] Interact with others 
[  ] Understand all aspects of an industry 
[  ] Take responsibility for career and life choices 

Student Goal(s) Once the project begins, ask students to generate one or two personal goals. 
-Be able to calculate radius, circumference, diameter, and area of central pivot 
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Academic/PTE Rigor 
- Understand careers related to agriculture irrigation 

 
Assessment 
How do you and the students know the project is a success? What are your criteria for measuring students' 
achievement of the disciplinary knowledge and applied learning goals of the project? What evidence do they use 
to demonstrate their progress? What deliverables do they need to complete prior to the final exhibition? How 
will students self-assess? 
Students will receive end of project assessment that will determine knowledge retained after completing the 
project.  Students will work in groups to construct scale model of center pivot with labels showing sizes of 
nozzles needed. All group models should be the same size; if a group’s model does not match other groups, they 
will know they are not completing project correctly.  

 

 

Recommended Resources / Sample Products 

Software or Materials Needed 
(Examples) 

Tape measure, paper, writing utensil, word processor, 
popsicle sticks, glue. 

Teacher-Developed Materials 
(Examples of materials that can be shared with 
other classes. Please attach samples.) 

Picture of center pivot, model of center pivot. 

Student-Developed Materials 
(Examples of products that can be shared with 
other classes. Please attach samples.) 

 

Finished scale model to be graded by teacher rubric. 

Websites Used 
(Examples) 

Valleyirrigation.com, http://www.scc.idaho.gov/ , 
http://www.envirothon.org/the-competition/199-2011-
current-environmental-issue.html, Thepivotman.com 

Final Words 
(In a sentence or two, highlight your project’s 
overall value.) 

Use geometry to calculate size of pivot needed and nozzle 
varying nozzle sizes to be used in pivot main line. 

Teacher Tips/Extensions  
(Use the first person to share a useful idea that 
helps with implementation and ensures success. 
Make it chatty, informal.) 

Take class to field  where center pivot could be placed or 
currently sits, and explain project on site so students can 
grasp overall concept before delving into calculation 

Extensions 
(List any ideas for students who may want to 
go deeper into the learning standards.) 

 

Calculate required gallons per minute required to feed the 
pivot. What pounds per square inch is required and what 
size of pipe required to meet the needed gallons per minute.  

 

 

 

Timeline 
What sequence of teaching and learning experiences will equip students to develop and demonstrate the PTE 
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Timeline 
standards and the Academic standards?   
Day One: Ag lecture on crop watering 

Day Two: Presentation from local farmer 

Day Three: Model Building 

Day Four: Number Crunching 

Day Five: Graphing/Number Crunching 

Day Six: Presentation from local farmer 

Day Seven: Graphing/Number Crunching 

Day Eight: Preparing Presentations 

Day Nine: Preparing Presentations 

Day Ten: Group Presentation 

(Adapted from the Boston Public Schools Signature Projects.) 

 

 

 

 

 

 

 

 

 


	Applied Learning How do students apply what they have learned and researched to a complex problem (e.g. designing a product, improving a system, creating an exhibit, organizing an event)? Students will take calculated circumference of the field to determine the type and spacing of nozzles.

