
Statistical  Significance:
Here Are Some Examples, Types
and More

Statistical  significance  is  a  critical  concept  in  data
analysis and research. In essence, it’s a measure that allows
researchers to assess whether the results of an experiment or
study are due to random chance or whether they indicate a real
effect or correlation.

When a result is statistically significant, the likelihood of
the observed outcome happening purely due to chance is very
low — below a predetermined threshold, usually represented as
the p-value.

Statistical significance in research and data analysis cannot
be overstated. It forms the backbone of decision-making in
numerous fields, from clinical trials in healthcare to market
research in business.

Related: The Best Ways to Do Market Research for Your Business
Plan | Entrepreneur

Determining  statistical  significance  helps  to  differentiate
between genuine patterns in data from those that may have
appeared by coincidence.

In doing so, it minimizes the risk of false conclusions and
ensures the validity and reliability of the research findings.

What is statistical significance?
At the heart of statistical significance lies the process of
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statistical hypothesis testing.

Statistical hypothesis testing is a structured method used by
statisticians to decide if a body of data supports a specific
claim or hypothesis about a population.

It involves formulating two contrasting hypotheses: the null
hypothesis and the alternative hypothesis. The null hypothesis
is a statement that assumes no effect or relationship between
variables.  Conversely,  the  alternative  hypothesis  proposes
that there is an effect or relationship.

A key concept associated with hypothesis testing is the p-
value.

The  p-value  quantifies  the  probability  of  obtaining  the
observed data (or data more extreme) if the null hypothesis is
true. It serves as a tool for deciding whether to reject the
null hypothesis.

A small p-value (typically ≤ 0.05) indicates strong evidence
against  the  null  hypothesis,  and  you  reject  the  null
hypothesis  in  favor  of  the  alternative  hypothesis.

Another  crucial  element  is  the  significance  level,  often
denoted by alpha (α). This is a threshold chosen to determine
when you reject the null hypothesis.

Commonly set at 0.05, the results are deemed statistically
significant  if  the  p-value  is  less  than  the  significance
level.

What  are  the  different  types  of
statistical significance testing?
There are several statistical significance tests, including
one-tailed and two-tailed tests.

A one-tailed test examines the likelihood of an outcome being
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higher (or lower) than a specific value. In contrast, a two-
tailed test considers both possibilities — that the outcome
could be higher or lower. The choice between the two depends
on the specifics of the study or experiment.

T tests are another common type of significance testing. T
tests  are  used  to  compare  the  means  of  two  groups  and
determine if they are significantly different from each other.

They are instrumental in situations where the sample sizes are
small, and the population variance is unknown.

In hypothesis testing, you must also be wary of type I and
type II errors. A type I error (false positive) occurs when
you reject a true null hypothesis incorrectly. At the same
time, a type II error (false negative) happens when you fail
to reject a false null hypothesis.

Understanding  these  errors  is  vital  in  interpreting  the
results of statistical significance testing.

What is the role of sample size and
sampling  error  in  statistical
significance?
In  statistical  analysis,  sample  size  —  the  number  of
observations  in  a  sample  —  is  pivotal  in  obtaining
statistically  significant  results.

A larger sample tends to give more accurate results because
it’s more likely to be representative of the population. In
other words, with a larger sample size, the statistical power
—  the  probability  of  correctly  rejecting  a  false  null
hypothesis  —  increases.

This lessens the likelihood of committing a type II error
(failing to reject a false null hypothesis).
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However, increasing the sample size isn’t always practical or
cost-effective,  and  it  can  sometimes  lead  to  an  overly
sensitive  test  that  detects  statistically  significant
differences even when they have little practical relevance.

In conjunction with sample size, understanding the concept of
sampling error is vital in interpreting statistical results.

Sampling error is the difference between a sample statistic
that  is  used  to  estimate  a  population  parameter  and  the
actual, but unknown, value.

It arises from the randomness inherent in selecting a sample
from a population, and its magnitude tends to decrease as the
sample size increases.

What are some real-world examples
of  statistical  significance  at
work?
Statistical  significance  is  a  cornerstone  concept  in  many
professional fields.

For  instance,  researchers  use  statistical  significance  in
clinical trials to determine whether a medication or treatment
is effective.

Suppose  a  drug  trial  results  in  a  lower  average  illness
duration than a placebo. In that case, researchers would use
statistical significance testing to discern if the difference
is due to the drug’s effectiveness or merely a result of
random variation.

Statistical significance plays a significant role in business,
particularly in pricing and market research.

For instance, if a company changes its product pricing and
subsequently  observes  a  change  in  sales,  statistical
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significance can help determine if the observed difference is
a real effect of the new pricing strategy or merely a random
fluctuation.

Related: 10 Pricing Strategies That Can Drastically Improve
Sales | Entrepreneur

In another scenario, consider a large tech company trying to
understand the behavior of its users. With vast data sets,
statistical significance helps data analysts sift through the
noise and identify meaningful trends and patterns that could
inform decision-making processes.

What  is  the  importance  of  effect
size and confidence interval?
While  statistical  significance  indicates  whether  an  effect
exists, the effect size provides a measure of the magnitude of
that effect. Effect size is critical when considering the
practical significance of a result.

For instance, a study might find a statistically significant
difference  in  test  scores  between  two  groups  of  students
taught  using  different  methods.  However,  if  the  score
difference is only marginal, it may not have much practical
significance, despite its statistical significance.

A confidence interval, on the other hand, gives an estimated
range  of  values  that  is  likely  to  include  an  unknown
population parameter. It provides a measure of uncertainty
around the estimate of effect size.

For example, a 95% confidence interval indicates that were the
study  repeated  numerous  times,  we’d  expect  the  confidence
interval to contain the true population parameter 95% of the
time.

Confidence intervals and effect size provide a more holistic
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view  of  research  results  beyond  whether  an  effect  is
statistically  significant.

What  is  the  role  of  statistical
power in statistical significance?
In hypothesis testing, statistical power is defined as the
probability that a test correctly rejects the null hypothesis
when the alternative hypothesis is true. Simply put, it is the
likelihood of finding a statistically significant result when
there truly is an effect or difference.

Statistical power is influenced by several factors, including
the  sample  size,  the  effect  size  (the  magnitude  of  the
difference  or  relationship  you’re  testing),  the  number  of
variables,  and  the  significance  level  (the  probability  of
rejecting the null hypothesis when it is true).

By increasing the sample size or effect size or using a higher
significance level, the power of the test will increase. This
means  there’s  a  greater  chance  of  detecting  an  effect  or
difference when it truly exists, reducing the risk of a type
II error.

In practical terms, a study with low power might fail to
detect a genuine effect or difference, leading to a false
negative result.

Conversely, a study with high power has a better chance of
detecting an effect when it exists, providing more reliable
results and making the research findings more meaningful.

Common  misinterpretations  and
misuse of statistical significance
While statistical significance is a valuable tool in research,
it can often be misunderstood and misused.



One  common  pitfall  is  the  confusion  between  statistical
significance and clinical or practical significance.

Statistical significance refers to the likelihood that the
results  are  due  to  chance,  whereas  clinical  significance
refers to whether the results have a meaningful, real-world
impact.

A  study  may  find  a  statistically  significant  result  with
little to no real-world relevance; thus, it’s essential to
consider both types of significance in interpretation.

Another common issue is the misinterpretation of p-values. A
p-value  is  a  probability,  not  a  measure  of  the  size  or
importance of an effect.

A small p-value does not necessarily mean that the effect is
large or important; conversely, a large p-value does not mean
the effect is small or unimportant.

Finally, the occurrence of false positives, or type I errors,
is a major challenge in statistical testing. A false positive
occurs  when  the  null  hypothesis  is  rejected  when  true,
implying an effect or difference when there isn’t one.

This  could  lead  to  faulty  conclusions  and  misinformed
decisions.  Multiple  testing  corrections  and  a  thorough
understanding of the statistical concepts can help avoid these
standard  errors,  lending  credibility  and  reliability  to
research findings.

How to use statistical significance
in Excel
Microsoft Excel, though primarily a spreadsheet tool, is also
frequently used for statistical analysis.

For those who are statisticians or aspiring to be, here’s a
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simple  step-by-step  guide  to  conduct  tests  of  statistical
significance using Excel:

Enter  your  data:  Begin  by  inputting  your  data  into1.
Excel. For example, say you have two sets of data that
you want to compare.
Use Excel’s built-in functions: Excel provides a set of2.
functions that can be used to perform statistical tests.
For example, to perform a t-test, you could use the
function “T.TEST.”
Interpret  the  results:  The  result  of  the  “T.TEST”3.
function in Excel is the p-value. You can reject the
null  hypothesis  if  this  value  is  less  than  the
significance  level  (typically  0.05).

Related: This Comprehensive Microsoft Excel Course Can Turn
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Here are some tips for statisticians using Excel:

Always double-check your data and formulas to ensure
accuracy.
Use Excel’s built-in functions as much as possible. They
are optimized for accuracy and can save you time.
Familiarize yourself with the data analysis toolpak in
Excel.  It’s  a  powerful  resource  for  conducting
statistical  analysis.

Why  statistical  significance
matters to you
Statistical significance is crucial in various fields — from
scientific  research  to  business  analytics,  healthcare  and
marketing.

It is a fundamental concept that assists in the decision-
making process by providing a means to determine if a result
is likely due to chance or represents a real effect.
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Related: 9 Best Business Analytic Tools in 2023 | Entrepreneur
Guide

Understanding  the  theory  and  practical  application  of
statistical significance enables researchers and professionals
to make informed decisions based on data.

It contributes to enhancing research credibility, provides a
solid  foundation  for  evidence-based  practices  and  aids  in
drawing meaningful conclusions from data sets.

Whether  you’re  a  researcher  unveiling  new  scientific
discoveries, a business analyst spotting market trends or a
health  professional  interpreting  clinical  trial  results,
statistical significance is an indispensable tool.

By  responsibly  interpreting  statistical  significance  and
combining it with practical significance, you can continue to
make impactful strides in your respective fields.

To learn more about statistical significance and how it could
benefit your business, check out Entrepreneur’s other articles
for additional information.
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