
10 simple rules for developing the best experimental design
in biology

These 10 simple rules were designed to help researchers develop an effective

experimental design in ecology that will help yield meaningful results. These rules were

based off of four articles which presented distinctive views on the expectations of

experimental design along with common mistakes which are often overseen. These rules

will act as a guide for researchers to determine whether or not different factors were

considered in the construction of their experimental design. It will also help editors and

readers deduce whether the experimental design used in an experiment was well designed

or not and how it could be improved.
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1. Clearly identifying objectives of an experiment and response variables 

Well-defined objectives and response variables are important to identify and list in order to 

focus research in a specific direction and to avoid external errors. This includes developing a 

relevant and testable hypothesis that can be either accepted or rejected according to 

collected results.  

2. Less flexibility in design including definition, outcomes and analytical modes 

Ioannidis stated in his article that if there was more flexibility in the design of the experiment, 

the research findings were less likely to be true (Ioannidis, 2005). The parameters within 

which research is to be done should be within distinct limits to avoid having a study that is 

too broad which could lead to inaccuracies (Ioannidis, 2005).  

3. Decreased amount of bias towards research findings   

Ioannidis explained how researcher bias towards findings, could affect the way results are 

interpreted (Ioannidis, 2005). In order to limit this, the paper suggested obtaining measures 

of the net bias in order to quantify how researcher bias could alter the synthesis of the results.  

4. Clearly identifying scope of inference  

The scope of inference focuses the research towards a certain region/area of study. This 

allows for researchers to focus their research to a specific area and generalize it accordingly.  

5. Define a sample unit as independent 

Hulbert explained how samples were being mixed up with sample units. To alleviate this, 

defining a sample unit as independent prevents mixing up samples with sample units 

(Hurlbert, 1984).  
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6. Having an appropriate amount of samples and sample units  

Hulbert explained how some researchers were not taking enough samples and sample units 

of what they were studying. Due to this, results were skewed as there were insufficient 

amount of samples for comparison (Hurlbert, 1984). An adequate amount of samples and 

sample units allows for external errors to be minimized and better represents the population 

being studied.  

7. Avoid pseudoreplication in experiment 

Hulbert stated that researchers were not conducting pseudoreplication correctly as they were 

incorrectly identifying the lowest possible sample (Hurlbert, 1984). He suggested that it 

should therefore be avoided.  

8. Researchers should not limit themselves to only analyzing p value 

The paper indicated how scientists “would chase” the p value in order to determine if results 

were significant or due to chance (Sterne&Smith, 2001). Although measuring p value is 

important, it does not quantify the interactions which occur that affects the results. 

Identifying biological and ecological interactions is therefore important and can be done 

through the calculation of the ecological significant number (Sterne&Smith, 2001).  

9. Resource availability  

Many researchers find lack of resources a major limitation when developing a study. In order 

to create a well-developed experimental design, resource availability and limitations must 

also be considered.  

10. Look into previous research done for the topic of study and whether any scientists are 

exploring for the same answers to the same questions you have 
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Looking at previous research done on similar topics can help build a foundation towards 

creating a well-developed research design. If there are no constraints, researchers can even 

collaborate with each other and work together to answer questions both may have.  
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