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[ Abstract ] Observation and experiment and their related connotations and concepts
remain vague, which affects the correct understanding of research design and the judgment of the
validity of causal inference. This article borrows the concept of phase transition in physics, combines
causal thinking and causal diagrams, firstly establishes the relationships among the attribute, state,
event, and phenomenon, and then identifies two ways with the opposite causal structures to acquire
phenomena—human observations and human manipulated experiments. In causal inference, the
ways mentioned above, intervention and assignment of exposure are affected by their own causal
mechanisms. Finally, intervention is a causal concept, a core link among known phenomena,
unknown phenomena available for measurement, and natural causality. Based on this, the two
strategies in classifying research design are analyzed, and intervention method and non-intervention
method are proposed, as is comprehensive and concise. Observations and experiments provide the
basis for all scientific knowledge and should be viewed as concepts with a unified connotation. The
accurate classification of research designs based on the law of causality and measurement process

DOI: 10.3760/cma.j.cn112338-20201224-01437
Wi EE 2020-12-24 R wEE TR

S| AR B oA, XM, U6, 55 WA 5908 R A [T]. T AR IR AT 2 4k A, 2021, 42(10):
1863-1870. DOIL: 10.3760/cma.j.cn112338-20201224-01437.




- 1864 - FPAERA TR A ZR R 2021 4E 10 A58 42 55 10 ] Chin J Epidemiol, October 2021, Vol. 42, No. 10

may be one of the best options worthy of in-depth study.

[ Key words ] Causal thinking; Observation; Experiment
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