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Abstract Causality is frequently examined in empirical studies in psychology and other social and behavioral sciences. In this paper the following
three popular opinions are questioned: (1) A variable is not a cause if it cannot be manipulated in an experiment; (2) A cause and effect conclusion
cannot be made from a non-experimental study; and (3) Longitudinal data is necessary for supporting causal inference, especially in a mediation
model. The focus is on how researchers can identify causal relations among psychological and social phenomena.

According to David Hume, when we say that “X causes Y”, we mean that (i) Contiguity: X and Y must be contiguous in time and space; (ii)
Succession: X must be prior to Y; and (iii) Constant conjunction: there must be a constant union between X and Y.

‘Contiguity’ is clear in most empirical studies because the research variables are observed from the same individuals of a sample. For
experimental and longitudinal data, ‘succession’ is obvious. For a cross-sectional design of study, however, it may be a thorny issue how to find out
one variable is prior to another. It is summarized that X is much more likely to act as a cause than Y if X is more essential (or more stable, or more
objective, or more long-standing, etc.). In psychological studies, variable categories are ranked by stability as follows: traits, traits-like variables,
states-like variables, and states, whereas gender and age precede all the other variables.

According to John Stuart Mill’s methods of investigating causes, ‘Constant conjunction’ leads to two requirements in statistical analysis as a
component of causal inference. One of the requirements is concomitant variation between cause X and effect Y with correlation as the most frequently
used numerical character for reflecting concomitant variation. The other is variable control for eliminating the spurious effect when there exists a
variable which is a common cause of X and Y, or removing the unanalyzed effect when there exists a covariate with which X influences Y. Causal
relationship is identified if the direct effect of X on Y is significant and substantial after eliminating the possible spurious effect and unanalyzed effect.

An existing variable (e.g., gender, age) cannot be manipulated, but by subject selection, it can become a factor in an experiment. If a research
variable (e.g., achievement in language learning) is correlated with gender significantly and substantially, gender is a cause due to: (1) Gender is prior
to the research variable; (2) Gender is the appositive of sex chromosomes such that no third variable is known. There are lots of examples showing
that a non-manipulated variable could be a cause. For instance, children with Attention Deficit Hyperactivity Disorder would have lower academic
achievement, and red-green color blind people would be much more dangerous than normal people when driving a car.

Participant’s height and weight are two existing variables that can be measured in a non-experiment study. It is well known that height and
weight are highly correlated. Height is more stable than weight since the weights of adults are more likely to change than their height. Conceptually,
height is a component of a volume, so height precedes volume which is equivalent to weight. After all known possible third variables are controlled,
height and weight are still highly correlated. As a conclusion, height is a cause of weight. There are lots of examples indicating that causation can
be analyzed in a non-experiment study. For instance, income may affect subject well-being, and academic achievement may influence academic self
concept.

There are three causal arrows in a simple mediation model for analyzing a system of causality. If there is at least one causal arrow where the
effect arises sometime after the cause, a longitudinal design will be necessary for effectively observing the causation. When all variables being
considered have existing relationship or change promptly one after another within a short time, a cross-sectional design is valid enough for observing
the causation if the sequence of the variables is predetermined, otherwise a cross-lagged design is proper for determining the sequence of the variables.

It is important for researchers in psychology and other social sciences to detect or infer causation from common sense, prior experience and
academic knowledge. Our confidence about a causal explanation can be enhanced after the causation is examined. Any established causality, however,
should be tested in practice.

Key words causality, succession, constant conjunction, experiment, questionnaire, variable control



