
Minimize Measurement 
Uncertainty

In the lab, all measurements have a 
component of uncertainty. Routinely 
maintaining and servicing equipment 
is critical to minimize uncertainty and 
maximize accuracy.

• Clean and calibrate all 
measurement devices regularly

• Keep cuvettes and other 
sample vessels used for 
analytical measurements free 
of contaminants and damage

• Create standards for 
washing and storage

• Keep digital records of 
maintenance and calibration

Eliminate Bias in 
Experimental Design

Poor research practices and 
experimental design can lead 
to biases and misinterpretation 
of results.

• Conduct a thorough review 
of existing evidence and 
design testable hypotheses

• Be certain instruments are 
serviced, consumables are 
stocked, and all workflows 
are in place prior to starting 
experimentation

• Record clear and detailed 
methods and results

• Repeat experiments and 
work with collaborating labs 
to ensure reproducibility

Employ Statistical 
Significance

Significance helps confirm the 
data is representative of a real 
relationship, and is measured using 
statistical tests.

• Before starting a set of 
experiments, the statistical 
significance should be 
considered and set 

• Perform appropriate statistical 
tests to determine whether preset 
significance thresholds were met

• Consider the power of the 
hypothesis test and increase 
the sample size of the 
experiment if necessary

Practice Laboratory 
Documentation

Detailed documentation helps 
ensure that work can be interpreted 
and repeated.

• Keep detailed records on reagents 
used in experiments, including the 
lot number and date of purchase

• Clearly note concentrations, 
instrument models and 
settings, and other important 
parameters used

• Implement a rigorous 
and accessible system 
for data recording

• Consider using tools such 
as laboratory information 
management systems (LIMS) 
and digital lab notebooks 
to organize information

Standardize Traceability

For reproducibility, it is important 
to be able to trace reagents and 
biological materials to their original 
source. This is a particular concern 
for research using cell lines that 
have passed through many divisions 
without quality checks.

• Record chain of custody for 
biological materials to be sure they 
have been properly maintained 
and kept free from contamination

• Keep detailed storage records and 
freezer logs to prevent samples 
from being misidentified or lost

• Be sure cell lines are authentic 
and limited to no more than 10 
passages. Adhere to guidelines 
published for the use of cell 
lines in biomedical research 
(Geraghty et al. 2014)

Automate and Train

Automating workflows minimizes 
human error. Proper training helps 
ensure instrument users are well-
versed in operations.

• Determine whether any workflows 
or data analysis processes can be 
performed by automated solutions

• Investigate whether training 
programs or online tutorials are 
available for lab personnel

• Practice periodic training 
updates to be sure the 
lab remains proficient
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Six simple rules to ensure efficiency and data integrity
In 2016, a major survey found that over 70% of life science researchers were unable to reproduce 
findings of other scientists and approximately 60% of researchers could not reproduce their own results 
(Baker 2016). Lack of reproducibility in research is a growing problem that threatens data integrity and the 
credibility of the scientific community in general. In the lab, it results in lower scientific output, reduced 
efficiency, and wasted time and resources.

Adopting best practices can help maximize reproducibility and efficiency in the lab. Here are 6 tips to 
follow to improve lab performance and scientific quality:

Tips for Improving Reproducibility 
and Efficiency in the Lab
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