American Association for Agricultural Education		National Supply and Demand Project
Research Project – Using AI for Analysis
[bookmark: _Hlk194829475]The National Supply and Demand Study collects data annually on agriculture teachers and agricultural education programs.   The data set is available online from 2014 to present.  In this exercise you will practice extracting data from a database, manipulating the data to enhance your understanding of the data, and displaying the data for presentation.  
Research Questions:
What is the trend in teachers and programs?   
Are there differences between states? 
What effect do the trends have on the demand for teachers?

Data and Analysis: 
Artificial Intelligence models such as ChatGPT and Gemini can be useful for data analysis.   This activity explores AI analysis in the context of SBAE Teachers and Programs.  
Select the Query Interpolated Teachers and Programs.  Select all states and the most recent 5 years.  Output to a CSV file.
Review the raw data in Excel.  
Using ChatGPT, Gemini or similar AI tool attach the data file and use the prompt: 
“Using the attached data what is the national trend of I_total_teachers? What states show the most growth and what states show the least growth? How many teachers can be predicted for the next three years?”
Evaluate the results.   Are they clear and reasonable?  
Using the same data set develop your own prompt to explore the trend in teachers per program.  
Are the results what you expected?   Do you need to refine the prompt?
Ask the AI evaluate the effect of the trend in teachers and programs on the demand for teachers.  Evaluate the results.
Develop a prompt to explore FFA regional differences. Evaluate the results.
Use the prompt: Using the attached data for secondary agricultural programs compare growth and trends to national growth and trends in secondary CTE programs.
Evaluate the output.  Is this useful for research?  
Discussion:
1. How well did the AI perform the analysis?  
1. Compare your results with other students.   How do different prompts affect the output?
1. Review the raw data. 
1. Do you agree with the analysis?


Sample Gemini Results
Prompt:  Using the attached data what is the national trend of I_total_teachers? What states show the most growth and what states show the least growth? How many teachers can be predicted for the next three years?
Output:
[image: A graph with a line and a dotted line

AI-generated content may be incorrect.]
The national trend for I_Total_Teachers shows a consistent increase from 2020 to 2024.
National Teacher Trend
The total number of teachers across all states and territories has steadily grown over the four-year period:
	Year
	Total_Teachers

	2020
	14116.5

	2021
	14438.0

	2022
	14878.0

	2023
	15219.0

	2024
	15634.0



States with Most and Least Teacher Growth (2020 to 2024)
Growth is calculated as the change in the number of teachers from 2020 to 2024.
States with the Most Growth
The states showing the greatest increase in the number of teachers are:
	State
	Teacher_Growth

	Ohio
	145

	Washington
	134

	Illinois
	110

	New York
	87

	Georgia
	72


States with the Least Growth
The states showing the smallest or negative growth in the number of teachers are:
	State
	Teacher_Growth

	Hawaii
	-3.0

	New Hampshire
	-3.5

	Utah
	-6.0

	Mississippi
	-7.0

	Maine
	-60.0



Predicted Total Teachers
Based on a linear regression model of the historical data, the predicted total number of teachers for the next three years is:
	Year
	Total_Teachers

	2025
	16001.9

	2026
	16383.5

	2027
	16765.1


This prediction shows the overall upward national trend is expected to continue.


Prompt: Using the same data what trend do you see in teachers per program?
Output:
[image: A graph showing the growth of teachers

AI-generated content may be incorrect.]
The national trend for Teachers per Program shows a steady, albeit slow, increase from 2020 to 2024. This indicates that the national average of teachers associated with each program has been growing over this period.
National Trend of Teachers per Program
	Year
	Teachers_Per_Program

	2020
	1.551

	2021
	1.578

	2022
	1.600

	2023
	1.601

	2024
	1.620


The ratio increased from approximately 1.551 teachers per program in 2020 to 1.620 teachers per program in 2024. This suggests that, on average, programs are slightly larger or have a higher staffing level than they did four years ago.

Prompt: What effect does this trend have on the demand for teachers?
Output: 
The trend of increasing Teachers per Program suggests a heightened demand for teachers for two main reasons, reflecting growth both in the number of programs and in the staffing intensity of those programs.
The demand for teachers is affected by the combination of two underlying trends:
1. Growth in the Total Number of Teachers
The total number of teachers has steadily increased each year (from 14,116.5 in 2020 to 15,634 in 2024), which is a direct indication of high demand for new teaching staff to fill these additional positions.
2. Growth in the Teachers Per Program Ratio
The Teachers per Program ratio has also increased (from 1.551 in 2020 to 1.620 in 2024). This increase means that:
· Programs are getting larger: New programs are being created, increasing the overall need for teachers (as seen by the rise in I_Total_Programs from 9,102 to 9,653).
· Programs are becoming more staff-intensive: On average, existing or new programs are adding more teachers. This could be driven by factors such as:
· Decreased Class Sizes: Policies aimed at reducing the number of students per teacher.
· Increased Course Offerings: Expanding the variety of classes, requiring more specialized teachers.
· Greater Program Complexity: Needing more staff for specialized instruction, student support, or expanded career pathways.
In summary, the upward trend in the Teachers per Program ratio means that not only are more programs being established, but each program is also requiring more teachers on average, resulting in compounded demand for new teachers.


Prompt: Are there FFA Regional differences? If so, why?
Output:
Yes, there are significant differences in the growth and size of secondary agricultural programs across the FFA Regions from 2020 to 2024.
The data reveals that while all four FFA Regions experienced growth in both programs and teachers, the East Region had the highest growth rates, while the Western Region had the lowest.

FFA Regional Growth and Trend Comparison (2020–2024)
The table below summarizes the total number of programs and teachers in 2020 and 2024, along with the growth rates for each FFA Region.
	FFA Region
	Programs (2020)
	Teachers (2020)
	Programs (2024)
	Teachers (2024)
	Program Growth Rate
	Teacher Growth Rate

	East
	2,193
	3,297
	2,373
	3,802
	8.21%
	15.32%

	Central
	2,328
	2,922
	2,470
	3,265
	6.10%
	11.74%

	Southern
	2,392
	3,273
	2,516
	3,564
	5.18%
	8.89%

	Western
	2,189
	4,624
	2,294
	5,003
	4.80%
	8.20%


Key Differences and Observations
1. Highest Growth: East Region
· The East Region showed the most aggressive expansion, leading all regions with an $8.21\%$ growth in programs and a remarkable $15.32\%$ growth in teachers. This suggests a strong commitment to establishing new programs and/or rapidly adding teaching positions to existing programs in this area.
2. Largest Program Base: Southern Region
· In both 2020 and 2024, the Southern Region maintained the highest number of agricultural programs, though its growth rate was mid-to-lower range ($5.18\%$).
3. Lowest Growth: Western Region
· The Western Region had the lowest growth rate in both programs ($4.80\%$) and teachers ($8.20\%$). However, it maintains a significantly higher teacher-to-program ratio (5,003 teachers for 2,294 programs in 2024, or roughly 2.18 teachers per program) compared to other regions, indicating that its programs are generally larger in size or structure.

Reasons for Regional Differences
The differences in size and growth are typically attributable to a combination of historical, economic, and political factors:
1. Economic Dependency and Tradition
· Southern and Central Regions: These regions have a deep, long-standing agricultural tradition and a high economic dependency on production agriculture (row crops, livestock). This history often translates into higher numbers of total programs and strong, well-established local support, leading to the largest overall program base.
· Western Region: While encompassing large agricultural states, it also includes states with vast, sparsely populated areas or economies heavily driven by non-agricultural sectors. Its larger program size (higher teacher-to-program ratio) is often necessary to serve large geographic service areas, common in Western states.
2. State-Level Policy and Funding
· Growth Rates (e.g., East Region): Rapid growth is often a direct result of recent favorable state legislation or dedicated state funding streams to support the expansion of Career and Technical Education (CTE) programs, including agriculture. A state might mandate a push to expand CTE access, leading to a quick establishment of new programs.
· Regional Investment: State funding decisions based on local industry needs (e.g., expanding programs in food science or natural resources management) can spur localized, high-rate growth that contributes to the regional trend.
3. Urbanization and Program Focus
· In regions experiencing rapid urbanization, agricultural education programs often shift their focus from traditional production agriculture to fields more relevant to urban economies, such as:
· Horticulture and Landscape Design
· Agribusiness and Marketing
· Food Science and Technology
· Natural Resources and Environmental Science
This shift in focus can create opportunities for program growth in non-traditional settings (urban and suburban schools), contributing to overall higher growth rates in regions like the East.
File generated for the data analysis:
The regional comparison data has been saved to a CSV file.
· FFA_Regional_Growth_Comparison_2020_2024.csv


Prompt: Using the attached data for secondary agricultural programs compare growth and trends to national growth and trends in secondary CTE programs.
Output:
The analysis below compares the national growth and trends in secondary agricultural programs with the broader secondary Career and Technical Education (CTE) landscape from 2020 to 2024.

National Secondary Agricultural Program Trends (2020–2024)
The data you provided for secondary agricultural education shows consistent national growth in both the number of programs and the number of teachers between 2020 and 2024.
	Year
	National Ag Programs
	National Ag Teachers
	Program Growth Rate
	Teacher Growth Rate

	2020
	9,102
	14,116
	N/A
	N/A

	2021
	9,151
	14,438
	0.54%
	2.28%

	2022
	9,297
	14,878
	1.60%
	3.05%

	2023
	9,507
	15,219
	2.26%
	2.29%

	2024
	9,653
	15,634
	$1.54\%$
	$2.73\%$


· Total Growth (2020–2024):
· Programs: Increased by 551 (a total growth of approximately $6.05\%$).
· Teachers: Increased by 1,518 (a total growth of approximately $10.75\%$).
· Key Trend: The growth rate for teachers has been consistently higher than the growth rate for programs, suggesting an increase in the number of teachers per program or the establishment of larger programs over the four-year period.
· Peak Growth: The largest single-year percentage growth for both programs and teachers occurred between 2022 and 2023, with programs increasing by $2.26\%$ and teachers by $2.29\%$.

Comparison to National Secondary CTE Trends
The data for secondary agricultural programs aligns with and contributes to the general resurgence and growth seen across the broader national secondary CTE landscape during this period.
1. Overall Growth and Popularity
· Agricultural Programs: Experienced clear, consistent growth in both programs and teachers annually from 2020 to 2024.
· General CTE: National trends indicate a sharp rise in student interest and enrollment in CTE courses, with an overwhelming majority (85% in 2019) of high school graduates having earned at least one CTE credit. The growth in agricultural programs is part of this larger trend of increasing student engagement with career pathways.
2. Policy and Funding Support
· Agricultural Programs: The consistent growth in programs and teachers suggests successful state-level and local support, which is critical since agricultural education, like all CTE, is heavily reliant on federal funding via the Carl D. Perkins Career and Technical Education Act (Perkins V).
· General CTE: Policy activity supporting CTE has seen a resurgence, with 40 states enacting 152 CTE-related policies in a recent year (2024), reflecting a return to pre-pandemic commitment. The policy lever most enacted was funding, which likely provides the resources needed for both agricultural and other CTE programs to expand and hire new staff.
3. Teacher Recruitment Challenges
· Agricultural Teachers: The high annual growth rate in teachers ($2.28\%$ to $3.05\%$) shows that the field has been successful in adding staff to meet demand. However, the slightly faster growth of teachers compared to programs suggests an effort to staff existing programs better or a potential recognition of the need for smaller class sizes/more specialized instruction.
· General CTE: Despite the growth in programs, a major national challenge for all CTE fields has been a severe teacher shortage. In 2020–2021, 31% of public schools had difficulty filling CTE teaching positions. The national challenge lies in competing with industry employers for skilled professionals who can teach, a hurdle that agricultural education likely also faces but appears to be navigating well based on its positive teacher growth rates.
In summary, the growth in secondary agricultural education programs and teachers from 2020 to 2024 is robust and positive, mirroring the rising popularity and policy prioritization of Career and Technical Education at the national level.
File generated for the data analysis:
The calculated national totals and growth rates for secondary agricultural programs have been saved to a CSV file.
· National_Ag_Programs_and_Teachers_Trends_2020_2024.csv



ChatGPT 
Prompt: Using the attached data what is the national trend of total_teachers? What states show the most growth and what states show the least growth? How many teachers can be predicted for 2025, 2026, and 2027?
Output:
Here’s what the data show about total teachers nationally and by state:

📈 National Trend (Total Teachers)
	Year
	Total Teachers

	2020
	13,254

	2021
	13,349

	2022
	14,409

	2023
	14,741

	2024
	14,990


Trend: steady national growth since 2020 — roughly a 13% increase over four years.

🏆 States with the Most Growth (2020–2024)
	State
	Growth in Total Teachers

	Ohio
	+145

	Washington
	+134

	Illinois
	+110

	New York
	+87

	Georgia
	+72


These states are leading the national increase, suggesting expansion of agricultural or CTE programs.

⚠️ States with the Least (or Negative) Growth
	State
	Growth in Total Teachers

	Maine
	−60

	Louisiana
	−10

	Mississippi
	−7

	Utah
	−6

	New Hampshire
	−4


Maine shows the sharpest decline in teacher numbers.

🔮 Forecast: Predicted National Totals
(Using linear regression based on 2020–2024 data)
	Year
	Predicted Total Teachers

	2025
	15,608

	2026
	16,094

	2027
	16,581


Projected trend: continuing growth of about 500–600 teachers per year nationally.

Would you like me to create a line chart visualizing this national trend and the forecast to 2027?
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