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‘What If Beta Is Not Significant? To answer this question, we'll use an example from a different line
of research: family meals and child academic achievement. When these two variables are studied as a
bivariate relationship, researchers find that children in families that eat many meals together (dinners
and breakfasts) tend to be more academically successful, compared to kids in families that eat only a few
meals together.

Once again, this simple bivariate relationship is not enough to show causation. In many studies,
family meal habits and academic success are measured at the same time, so there is a temporal
precedence problem: Did family meals come first and reinforce key academic skills, leading to higher
achievement? Or did high academic success come first, perhaps making it more pleasant for parents to
have meals with their kids? In addition, there are third variables that present an internal validity
concern. For instance, more involved parents might arrange more family meals, and more involved
parents might also have higher-achieving children.

A multiple-regression analysis could hold parental involvement constant and see if family meal
frequency is still associated with academic success. In one such study, the researchers found that when
parental involvement was held constant (along with other variables), family meal frequency was no
longer a significant predictor of school success (Miller, Waldfogel, & Han, 2012). This pattern of results
means that the only reason family meals correlated with academic success was because of the third-
variable problem of parental involvement (Table 9.3).

In other words, although frequency of family meals and academic success are significantly related in
their bivariate relationship, that relationship goes away when potential third variables, such as parental
involvement, are controlled for. When you hold parental involvement constant, there is no longer a
relationship between frequency of family meals and academic success (Table 9.4).
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TABLE 9.3

Multiple-Regression Results from a Study Predicting Academic
Success from Frequency of Family Meals and Parental Involvement

CRITERION
(DEPENDENT)

VARIABLE:

ACADEMIC SUCCESS ~ BETA siG

Predictor
(independent)
variables:

Frequency of family -0.01 Not significant
meals

Parental involvement 0.09 *

Note: Data are fabricated, but reflect actual research. The study controlled for not only parental involvement, but
also income, family structure, school quality, birth weight, school type, and many other possible third variables.
When controlling for all these in a sample of more than 20,000 children, the researchers found that the beta for
frequency of family meals was not significant.

“p <.001.

Source: Adapted from Miller et al., 2012.
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TABLE 9.4

Describing the Nonsignificant Beta of -0.01 in Table 9.3

EACH OF THESE SENTENCES IS AN APPROPRIATE DESCRIPTION OF THE RELATIONSHIP:

« The relationship between family meal frequency and child academic success is not
significant when controlling for parental involvement.

« The relationship between family meal frequency and child academic success can be
explained by the third variable of parental involvement.

« The relationship between family meal frequency and child academic success goes away
when parental involvement is held constant.

Adding More Predictors to a Regression

Up to now, when considering the relationship between sexual TV content and pregnancy, we've
focused on only one potential internal validity problem—age. But remember there are many other
possible third variables. What about participation in school activities? What about living with one
versus two parents? In fact, the Chandra team measured each of those third variables and even added a
few more, such as parental education, ethnicity, and having a history of problem behaviors (Chandra et
al., 2008). Table 9.5 shows every variable tested, as well as the multiple-regression results for all the

other variables.
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TABLE 9.5

Multiple-Regression Results from a Study Predicting Pregnancy
from Exposure to Sex on TV and Other Variables

CRITERION (DEPENDENT) VARIABLE: PREGNANCY RISK BETA SIG

Predictor (independent) variables:

Exposure to sex on TV 0.44 o
Total television exposure -0.42 *
Age 0.28 *
Lower grades 0.21 ns
Parent education 0.00 ns.
Educational aspirations (highest level of school you plan to finish) -0.14 n.s.
Being Hispanic (vs. other ethnicities) 0.86 n.s.
Being Black (vs. other ethnicities) 120 *
Being female 120 *
Living in a 2-parent household -150 o
History of deviant or problem behavior (e.g., skipping school, stealing, 0.43 *

cheating on a test)

Intention to have children before age 22 0.61 n.s.

“p<.001.
Source: Adapted from Chandra et al., 2008, Table 2.
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Even when there are many more predictor variables in the table, beta still means the same thing. The
beta for the exposure to sex on TV is positive: High levels of sex on TV are associated with higher
pregnancy rate, when the researchers controlled for age, total TV exposure, lower grades, parent
education, educational aspirations, and so on, down to intention to have children before
age 22. Even after controlling for all variables listed in Table 9.5, the researchers found that more
exposure to sex on TV predicts a higher chance of pregnancy.

Adding several predictors to a regression analysis can help answer two kinds of questions. First, it
helps control for several third variables at once. In the Chandra study, even after all other variables
were controlled for, exposure to sex on TV still predicted pregnancy. A result like that gets the
researchers a bit closer to making a causal claim because the relationship between the suspected cause
(sexy TV) and the suspected effect (pregnancy) does not appear to be attributable to any of the other
variables that were measured.

Second, by looking at the betas for all the other predictor variables, we can get a sense of which
factors most strongly predict chance of pregnancy. One strong predictor is gender, which, as you can
see, has a beta of 1.20, even when the other variables are controlled for. This result means girls are
more likely to report becoming pregnant than boys are to report getting a girl pregnant. (Even though
it takes two to cause a pregnancy, presumably boys are sometimes unaware of getting a girl pregnant,
whereas a girl is more certain.) We also notice that teens with a history of deviant behavior also have a
higher risk of pregnancy, controlling for exposure to sex on TV, age, grades, and the other variables in
the table. In fact, the predictive power of history of deviant behavior is about the same magnitude as
that of exposure to sex on TV. Even though the authors of this study were most interested in describing
the potential risk of viewing sexual content on TV, they were also able to evaluate which other
variables are important in predicting pregnancy. (Recall, however, that when a table presents b values,
or unstandardized coefficients, it is not appropriate to compare their relative strength. We can only do
so with beta, and even then, remember that betas change depending on what other predictor variables
are used.)
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CRITERION VARIABLES AND PREDICTOR VARIABLES

When researchers use multiple regression, they are studying three or more variables. The first step is to
choose the variable they are most interested in understanding or predicting; this is known as the
criterion variable, or dependent variable. The Chandra team were primarily interested in predicting
pregnancy, so they chose that as their criterion variable. The criterion (dependent) variable is almost
always specified in either the top row or the title of a regression table, like Table 9.1.

|
TABLE 9.1

Multiple-Regression Results from a Study Predicting Pregnancy
from Sexual Content on TV and Age

CRITERION (DEPENDENT)
VARIABLE: PREGNANCY RISK BETA siG

Predictor (independent)

variables:
Exposure to sex on TV 0.25 *
Age 0.33 *

Note: Data are fabricated, based on imagined results if the researchers had used only two predictor variables.
“p<.001.

The rest of the variables measured in a regression analysis are called predictor variables, or
independent variables. In the sexy TV/pregnancy study, the predictor variables are the amount of sexual
content teenagers reported viewing on TV and the age of each teen. In Table 9.1, the two predictor
variables are listed below the criterion variable.
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USING BETA TO TEST FOR THIRD VARIABLES

The point of the multiple-regression results in Table 9.1 is to see whether the relationship between
exposure to sex on TV and pregnancy might be explained by a third variable—age. Does the association
remain, even within each age group (as in Figure 9.6 )? Or does the relationship between sexy TV and
pregnancy go away within each age group (as in Figure 9.7 )? The betas in Table 9.1 help answer this
central question.

Beta Basics. In a regression table like Table 9.1, there is often a column labeled beta (or B, or even
standardized beta). There will be one beta value for each predictor variable. Beta is similar to r, but it
reveals more than r does. A positive beta, like a positive , indicates a positive relationship between that
predictor variable and the criterion variable, when the other predictor variables are statistically
controlled for. A negative beta, like a negative r, indicates a negative relationship between two variables
(when the other predictors are controlled for). A beta that is zero, or not significantly different from
zero, represents no relationship (when the other predictors are controlled for). Therefore, betas are
similar to correlations in that they denote the direction and strength of a relationship. The higher beta
is, the stronger the relationship is between that predictor variable and the criterion variable. The
smaller beta is, the weaker the relationship.

‘Within a single-regression table, we can usually compare predictor variables that show larger betas
to predictor variables with smaller betas—the larger the beta, the stronger the relationship. For
example, in Table 9.1 we can say that the beta for the age predictor is stronger than the beta for the
exposure to sex on TV predictor. (However, it is not appropriate to compare the strengths of betas
from one regression table to the strengths of betas from another one.)

Unlike r, there are no quick guidelines for beta to indicate effect sizes that are weak, moderate, or
strong. The reason is that betas change, depending on what other predictor variables are being used—
being controlled for—in the regression.

Sometimes a regression table will include the symbol b instead of beta. The coefficient b represents an
unstandardized coefficient. A b is similar to beta in that the sign of b—positive or negative—denotes a
positive or negative association (when the other predictors are controlled for). But unlike two betas, we
cannot compare two b values within the same table to each other. The reason is that b values are
computed from the original measurements of the predictor variables (such as dollars, centimeters, or
inches), whereas betas are computed from predictor variables that have been changed to standardized
units. A predictor variable that shows a large b may not actually denote a stronger relationship to the

criterion variable than a predictor variable with a smaller b.
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Interpreting Beta. In Table 9.1, notice that the predictor variable “exposure to sex on TV” has a beta
of 0.25. This positive beta, like a positive r, means higher levels of sex on TV go with higher pregnancy
risk (and lower levels of sex on TV go with lower pregnancy risk), even when we statistically control for the
other predictor on this table—age. In other words, even when we hold age constant statistically, the
relationship between exposure to TV sex and pregnancy is still there. This result is consistent with the
relationship depicted in Figure 9.6 , not the one in Figure 9.7 .

The other beta in Table 9.1, the one associated with the age predictor variable, is also positive. This
beta means that older age is associated with higher pregnancy rates, when exposure to sex on TV is
controlled for. In other words, when we hold exposure to sex on TV constant, age predicts pregnancy,
too. In sum, the beta that is associated with a predictor variable represents the relationship between
that predictor variable and the criterion variable, when the other predictor variables in the table are
controlled for.

Statistical Significance of Beta. The regression tables in empirical journal articles often have a
column labeled sig or p, or an asterisked footnote giving the p value for each beta. Such data indicate
whether each beta is statistically significantly different from zero. As introduced in Chapter 8, the p
value gives the probability that the beta came from a population in which the relationship is zero.
When p is less than .05, the beta (i.e., the relationship between that predictor variable and the criterion
variable, when the other predictor variables are controlled for) is considered statistically significant.
When p is greater than .05, the beta is considered not significant, meaning we cannot conclude beta is
different from zero.

In Table 9.1, both of the betas reported are statistically significant. Table 9.2 gives several appropriate

ways to explain what the significant beta for the TV variable means.
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TABLE 9.2

Describing the Significant Beta of 0.25 in Table 9.1

EACH OF THESE SENTENCES IS AN APPROPRIATE DESCRIPTION OF THE RELATIONSHIP:

« The relationship between exposure to sex on TV and pregnancy is positive (high levels of
sex on TV are associated with higher levels of pregnancy risk), even when age is
controlled for.

« The relationship between exposure to sex on TV and pregnancy is positive even when
age is controlled for.

« The relationship between exposure to sex on TV and pregnancy is positive (high levels of
sex on TV are associated with higher pregnancy risk), and is not attributable to the third
variable of age because it holds even when age is held constant.




