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We have often heard that "food cooked in a solar cooker tastes different from food cooked in the conventional way."  Is this claim valid or merely a mistaken impression?  I know of no scientifically designed test of this claim.   To fill this gap in knowledge, following is a rough outline of a method for conducting a randomized, double-blind taste test using two common foods: a chicken stew and a cake.  (If in a vegetarian culture, a vegetable stew may be substituted).

Facility:
These arrangements can be done well in advance of the testing day.   
The test will require a large room with an adjoining back room with a back door.  (For example, a church with a kitchen and assembly hall.)
The large room should be set up with tables and chairs for about 40 people.  
The project manager makes a list of 64 unique 5-digit random numbers. 

Supplies: 
At least 64 identical 8-ounce (0.25 liter) paper cups.
At least 32 bottles of water, spoons, napkins, pencils, and numbered stickers 1 - 32.   
Each tester will also receive an attractive and practical gift for their participation.  (To be specified.)

Preparation:
Label the sides of cups with the random numbers.
Print 64 blank forms for the testers to use.  The forms have fields on which to put their tester number, age and gender, and columns for the cup numbers and the response.   
The testing event should be publicized in the community well in advance, to ensure that at least 32 people from the community are assembled, including women, men and children over age 12.  All testers must be literate.   

Test day
The test must be done on a day that is forecast to be cloudless all day.  The test requires a Manager, an Evaluator, and at least 32 testers.  The test also requires four Cooks, two solar and two with experience in the conventional cooking methods.  The solar cookers must be of sufficient power to allow the food to be fully cooked in less than 4 hours.

Starting around 10 am:
Using the same recipe, cook by solar:
- 2 cookers with chicken stew
- 2 cookers with cake

Also, at the same time, cook by conventional method:
- 2 cookers with chicken stew
- 2 cookers with cake



Around 2 pm, when the cooking is done:

Gather the group of at least 32 testers.  The testers are to be seated at tables.   Provide bottled water, spoons and napkins for each tester.  They are given blank forms for their responses, a pencil and a sticker with a number 1 through 32.   They are given instructions by the Evaluator.  The Evaluator also reminds testers that they should stay untill all of the testing is completed and they will receive a prize as a gift for participating.  

Chicken stew test:
When all are seated, the Cooks enter the back door and give the pots of cooked food to the Manager who is in the adjoining room.  The Manager places food samples in the appropriate  numbered cups as specified by the numbered list (the key).  

The Manager hands the cups to the Evaluator, who distributes them to the testing group in pairs, 2 cups for each tester.   Each tester is asked to write down the cup number, and which tastes better, or are they the same.   They hand the forms to the evaluator without telling anyone else their preferences until the tasting session is over.  This process should be done quickly.  (Note: some of the testers will receive samples from the same cooking method, some from different methods.  This allows a measurement of the reliability of test reports.)

The testing can include as many people as are available, including children, men and women.  All of the food can be consumed.  

Cake test:
The Manager uses a new list of 32 unique random numbers.
Prepare a new set of labeled cups for this test.  

This test is done in the same way as the stew test, but the Manager must cut the cake into small samples prior to giving the cups to the evaluator for distribution.   

All of the cakes can be consumed.  The Evaluator should remind the testers to stay after the testing in order to receive their prizes. 

While the testers are finishing, the Evaluator gathers all of the forms and compiles the results.  (At this time, the Evaluator does not know which number corresponds to which cooking method, and the testers do not know either.  Only the Manager has the test plan with the identification of cooking method.  This is not a perfectly double-blind test, because the Manager needs to arrange the food into the appropriately numbered cups.  However, if the Manager is not present during the taste testing, there is no possibility of communication with the testers.  So it would be hard to argue that the Manager, the one person who knows the key, would influence the results.)

Establishing the result:

A laptop computer can be used to compile the data.  The Manager uses a prepared Excel spreadsheet to enter the tester's responses and run calculations.  This should be done while most of the testers are still present and waiting to receive their prizes.


The null hypothesis in these tests is that there is no significant difference between the foods cooked in the solar cooker and those cooked in the conventional way.  This hypothesis may be tested using conventional statistical methods, e.g. a pairwise t-test to determine confidence limits on the difference in two sample means.   The number of false positives shall also be determined.  

If the null hypothesis is validated at the 95% confidence level, then the testers shall be given their prizes and dismissed with gratitude.  

If a significant difference at the 95% confidence level is determined, then the Evaluator and the Manager shall ask the testers a series of prepared questions to learn why a difference was perceived by the testers.  Then the testers shall be given their prizes and dismissed with gratitude for their time.  

In either case the results should be published and shared with the cookstove community.  


References

The laboratories of Consumers Union (publisher of Consumer Reports) are probably the "gold standard" in taste testing in the US.  But there are many other companies that conduct taste tests for product evaluation and flavor optimization.  A Google search on taste testing will yield a list of helpful guidance documents.  




