Given some of the questions on Sunday, I did some Googling to find out just how glue works. There are a lot of answers that address different aspects of how glue works (e.g. the physics of adhesion, microscopic nature of surfaces, etc.), but I have pasted the answer that seemed the most appropriate to our demo below. 
 
Basically, in the case of Elmers glue, the hardening of the glue is just a function of evaporation of the solvent (water). Once the solvent is gone, the polyvinylacetate molecules cannot move around anymore and the glue gets hard. (The explanation below implies that evaporation of the solvent CAUSES polymerization, but I am certain that detail is wrong, as the monomer of vinyl acetate is a carcinogen and would not be in glue marketed to kids! Also, there are plenty of reputable sources saying that the glue contains an emulsion of the already formed polymer. But I liked the rest of the explanation and so pasted it in its entirety below.)
 
Cheers,
Katherine
 
----------------------------------------------------------------------------------------------------------------------------------
Different glues work differently, but are generally substances which polymerize in place. The long polymer chains which form turn the glue solid. The glue, when it polymerizes, forms large linked molecules which intertwine, making the glue solid and fixing it in place. The large molecules adhere well to the glue substrate via van der Waal's forces. (These are the same forces which cause geckos' feet to be so sticky.) 

Different glues polymerize in different ways. Superglue, (cyanoacrylate) for instance, is made up of many small molecules which polymerize in the presence of water molecules (hydroxyl ions, really, which are present in water). Since water is present in the air as well as in trace amounts in or on many substances on Earth, this generally occurs quite rapidly. 

As mentioned before, several types of glue (most notable polyvinyl acetate - also referred to as PVA glue, white glue, or Elmer's glue in the US) consist of a polymerizing compound dissolved in a solvent. In air, the solvent evaporates and the remaining compound polymerizes causing it to become solid and adhere. These types of glue generally won't set underwater. 

Epoxies use a third method: they consist of two parts - a polymerizing compound and a catalyzing agent or "hardener", and when mixed a chemical reaction takes and the polymers again form. Since the chemical reaction only needs the two parts to be mixed, epoxies will generally set underwater, and they also tend to be much stronger than solvent glues. 

Someone also mentioned plastic glues that don't contain a polymerizing compound, such as polystyrene cement. This works because it is used on plastic, which is a polymer already. It is a solvent which dissolves the plastic, and then evaporates, and the plastic repolymerizes, but this time it is in one piece instead of two.
