Summary of questions and answers 
From the Research Methods Seminar on Statistical Analysis for Agroecology 27/04/2023

For the intercropping case, should we have a large sample size or keep a reasonable sample size by considering many explanatory covariates?
If you include many explanatory covariates (and their interactions) then you need more 'degrees of freedom' which means you also need a larger sample size. But it's true that the more information we have about the 'other factors' the better.
How do we analyse the feedback loops type of interactions in the influence diagram? e.g., soil quality influencing yield of legume crop, and yield of legumes (biomass) influencing soil quality.
We might have multiple models and sometimes we may be looking at the relationship of X on Y and sometimes it could be the other way around. Sometimes we have to use the influence diagram to decide if X and Y are both influencing Z or really X is influencing Y which is then influencing Z and build the models in this way (i.e. in the latter case you might model X on Y and then Y on Z).
Multiple models, and maybe multiple research components will help here. The Best Bets project actually did a really nice job of this. They tracked Soil Carbon and organic matter changes over a long period of time on the same plots to see if different treatments were having different effects. So, we could make a model looking at these changes within farms over time. But they are also able to look at comparing results between farms within the same seasons, and seeing if crop performance is different for those with better soil quality. 
What are key differences between Agroecology Research methods and other research methods?
It can be summarized as: “Understanding complexity rather than controlling complexity"
I frequently heard the term "observational study" to engage with AE systems at farm level. Could you provide a reference or a link to an article describing observational studies?
There was some discussion on whether generic meaning of ‘observational study’, which is where we don’t look to change the system (or apply an intervention) but instead are observing the system either through a cross-sectional or perhaps repeating over time to look at changes. 
See more: https://www.youtube.com/watch?v=akco-dy3dSA
This question may also relate to ‘participant observations’.

What’s the minimum number of tests needed in AE research?
There is no fixed answer to this! The bigger and more complex the system we are trying to understand, the more variability there is likely to be, and the more variability there is then the larger the sample size we need to be able to understand it well. But the trade-off is that we don’t need to micro-manage trials in the same way as on a research station; working through FRNs to recruit farmers, we can more easily have studies involving hundreds or even thousands of farmers. 
What kind of diversity are we talking about?
Any sort of diversity that exists in the real-world system that we are trying to analyse is potentially relevant to AE research. Those with the first-hand experiences of the contexts are likely to know exactly what is going to be most interesting and important to capture in the design and analysis. This is a key reason behind thinking of those influence diagrams and refining them within a group – to try to understand what the most important aspects to capture are based on the existing scientific theory and the knowledge of the local context and environments.

Agroecology analyses are very different things. Are there good arguments for doing agroecological research? With all this variability, what are we comparing/what can we compare?
Of course! The variability is a good thing – our objective is the understand the system as a whole – if we can do this then the results should be far more informative and generalisable than those achieved from a tightly controlled traditional agricultural approach. An agroecological approach will help us to understand better what works where, and why it works.
However, it is important to make sure we are trying to compare like-with-like (e.g. with comparing different farmers growing different crops, we need to be careful about exactly what terms we compare them on. 1kg of Maize is not the same as 1kg of Coffee) – again this needs to be considered in the research design.
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