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Welcome!
•Introductions (me: former farm kid, former ag 
teacher, current researcher, an author of 
AFNR).

•Overview of Today
�1. Theoretical Views of Education
�2. The Standards - AFNR, The 3-Circle 
Model, & NGSS (3-D Learning) 
�3. Sample Curriculum
�4. Future Work on Curric. & Instruction
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Rules of Engagement
•1. Assume best intentions. 
•2. Back all claims with evidence. 
•3. It is ok to question and challenge, as 
long the intent is to clarify. 
•4. It is ok to be unsure about something. 
•5. If I go too quickly, slow me down! 
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Purposes of 
Education
Why do we do what we do? 



Why do we teach? 
•Who is education for? 
�Is it primarily for the personal advancement of the 
individual student? 
�Is it primarily for developing skilled workers to 
benefit employers? 
�Is it primarily for the good of society and the nation 
at large?

•Which of these has the greatest 
importance? Why?  
�Discuss in small groups. 



Why do we teach? 
•Who is education for if the primary 
emphasis is on….
�…memorization and grades (regardless of the value 
of what is learned)?
�…overly-specific career skills and/or ensuring 
uncritical industry support? 
�…developing scientifically literate students? 

•What do you want to be the 
primary focus in your class? Why?  
�Discuss in small groups. 



Academic Standards
What we’re expected to do. 



Overview of 
- Next Generation Science Standards
- AFNR National Academic Standards
- 3-Circle Model
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Who is 
familiar with 

all three of 
these? 



NGSS Overview
•NGSS is composed of three dimensions of 
learning:
�1. Disciplinary Core Ideas
�2. Crosscutting Concepts
�3. Scientific/Engineering Practices 

•A curriculum is NOT aligned to 
NGSS unless it uses all three of these 
dimensions of learning in a coherent, 
continuous manner.
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Next Generation Science Standards
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What scientists know. 

What scientists do. 

How scientists think.



Next Generation Science Standards
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• NGSS is a move develop scientific literacy by advancing 
students’ conceptual ideas and scientific practices.
� Science Literacy: ability to understand, judge, and use science in 

productive and scientifically aligned ways 
• NGSS is about shifting classes from “What are you 

studying?” to “What are you trying to figure out?”
� We want students to achieve proficiency in “sense-making”, or the 

ability to use evidence, logic, and argumentation to reach sound, valid 
conclusions. 

• If we want to minimize the likelihood of a student forming 
unscientific, unsubstantiated conclusions about the world 
around them, we need to change how we teach them 
science. 
� NGSS is meant to reflect how these changes should occur.



The goals of NGSS vs. “Flat-Earthers”
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The goals of NGSS vs. PETA
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AFNR Structure & Format
• AFNR 3-Level Structure 
• 1. CCTC Standards – CTE Common 

Core
• 2. Performance Indicators – The 

‘Actual Standards’
• 3. Sample Measurements –

Hypothetical means to achieving the 
Performance Indicators. 
� The sample measurements are divided into 

three progression levels: 
1. Awareness: comprehension of content
2. Intermediate/Interaction: use of content for 

problem solving
3. Mastery: use of content in novel, real-world 

situations
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CCTC’s à P.I.’s à S.M.’s (A.I.M.)
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The 3-Circle Model
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3-Circle Model
• Classroom & Lab Instruction
� Standards-backed, inquiry-based instruction that is reflective of 

real-world scenarios and situations. 
� Curriculum that begins with agricultural literacy* and proceeds 

to career proficiency in upper-level courses.
� Ag Literacy – systems-based learning of universal core concepts, not facts & trivia about the industry.

• Career Experiential Learning (aka SAEs)
� Firsthand career experiences (shadowing, service, paid labor, 

research, entrepreneurship, etc.) outside of a regular class.
� Assessed as part of a course grade. 

• Personal Development (usually FFA in our 
programs)
� Opportunities for students to engage in communities of practice 

in which they can apply academic, career, and social knowledge 
to student-led situations. 

� Key to integrating academic content into personal identities. 17



Questions & Discussion 
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Model-based 
Learning
Helping students to become more adept at analyzing data, identifying 
patterns and trends, and forming explanatory models. 



Enabling Sensemaking
• 4 Guiding Questions for Sensemaking
�What are we trying to figure out? 
�Asking questions

�How will we figure it out? 
�Planning and carrying out investigations

�How do we keep track of what we are figuring out?
�Analyzing data, using math/comp thinking, developing & 
using models, constructing explanations, 
obtaining/evaluating/communicating info. 

�How does it all fit together? What does it mean? 
�Developing/using models, constructing explanations, and 
designing solutions. 
(Schwarz, et al. 2016). 



Modeling, in a nutshell
•Overall, the practice of modeling should 
involve students in…
�Developing a model that embodies aspects of a 
theory and evidence.
�Evaluating that model against empirical evidence 
and theory.
�Revising that model to better meet 
the goals of explaining and predicting.
(Schwarz, et al. 2016). 



Modeling-based Instruction
• As you plan your modeling instruction, be sure to do 
the following:
1. Focus on phenomena and data from those phenomena.
2. Include the opportunity to develop a driving question based on 

the phenomenon that addresses a big and important idea and 
provides coherence in the unit.

3. Engage students in repeated cycles of model evaluation and 
revision, and emphasize that models are based on empirical data 
and evidence.

4. Ask students to use models to explain specific phenomena in the 
world around them.

5. Engage students in the social nature of modeling—
argumentation is involved in evaluation and consensus in 
building and applying models.

(Schwarz, et al. 2016). 



Sociocultural Models 
of Learning
Helping students to become more adept at analyzing data, identifying 
patterns and trends, and forming explanatory models. 



Discussion Questions
•What were the most meaningful learning 
experiences in your lifetime? 
�What made these experiences memorable and 
impactful? 
�Did they generally happen in school or out of school? 
�Did they happen alone or with others? 

•Is school-based learning enough to fully 
prepare a student for life? 
�Why or why not? 



Communities of Practice 
• Lave and Wenger (1991) suggested that learning

happens mostly in authentic informal interactions.
� These interactions serve as a means for the improvement of 

specific practices. 

• Lave & Wenger define learning as a change in identity 
as a student moves from being a novice to increasingly 
acquiring expertise in a specific community of practice.
� When student identity is privileged during instruction, students are likely 

have “constructive, persistent, focused interactions”(Nasir & Hand, 2008) 
resulting in more robust learning outcomes. 

• The situated career learning opportunities inherent in 
agricultural education may prove to be a valuable means 
for increasing the adoption of sustainable knowledge and 
practice among rural students.
� Little data exists in regards to the use of this model for this purpose 

(Barrick, 2015).

Expert

Novice
Learning = 
increased 
expertise 
due to an 
authentic 
learning 
envi’t



The BIG Picture
•Agricultural education has the potential to 
be a ‘Howitzer’ for education. 
�By combining NGSS-aligned model-based instruction 
with the relevant topics and authentic situated 
learning environments common to the 3-Circle 
Model of Agricultural Education, the end result 
could be an extensively impactful form of learning 
that could change how we view and 
understand the process of educating 
students and preparing them for the 
rest of their lives. 



Questions & Discussion 
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Sample Activity: 
Ecosystems & 
Biodiversity, Natural 
Resources. 
Model-based, NGSS-aligned instruction for agriscience. 


