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QUICK ANSWER

Quantitative research measures scale, frequency, and statistical
relationships using numerical data — surveys, experiments, and
analysis of existing datasets — to answer questions about how much,
how many, or whether a relationship between variables is statistically
meaningful. Its credibility depends on sampling validity, appropriate
statistical method, and honest disclosure of what the data can and
cannot establish, particularly the difference between correlation and
causation.
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Numbers carry an authority that qualitative findings often don't get, which makes quantitative research
both powerful and easy to misuse. A statistically significant result from a poorly designed survey is not
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more trustworthy than a well-conducted qualitative study — it is simply wrong with more apparent
precision. Quantitative rigor is about the design decisions made before a single number is calculated, not
about the sophistication of the statistics applied afterward.

1. What Quantitative Research Actually Measures

Quantitative research answers questions about scale (how many, how much), frequency (how often), and
relationship (is there a statistically meaningful association or effect between variables). It is well suited to
testing a specific, pre-defined hypothesis and to measuring the size of a phenomenon already understood
well enough to define and count.

2. Common Quantitative Methods

Method What It Measures Typical Use

Structured surveys Attitudes, behaviors, or Measuring prevalence or preference
characteristics across a sample at scale

Experiments / A/B Causal effect of a specific, controlled | Isolating cause and effect under

testing change controlled conditions

Secondary data analysis | Patterns in existing datasets (sales, Trend analysis, benchmarking,
government statistics) retrospective study

Regression analysis Statistical relationship between Testing whether a relationship holds
variables, controlling for others after accounting for confounds

3. The Quantitative Research Process, Step by Step

1. Define a specific, testable hypothesis. Rather than an open-ended question better suited to
qualitative exploration.

2. Determine the required sample size. Based on the desired confidence level and expected effect
size, not an arbitrary round number.

3. Design and pilot the instrument. Testing for ambiguous or leading questions before full
deployment.

4. Collect data from a representative sample. Using a sampling method appropriate to the
population studied.

5. Analyse using an appropriate statistical method. Matched to the data type and research
question, not the most familiar one.

6. Report findings with confidence intervals or significance levels disclosed. Not just point
estimates presented as certainties.

4. Sampling and Statistical Power

A sample must be representative of the population the research concerns, and large enough to detect the
effect size being tested with adequate statistical power — otherwise a genuine effect may be missed (a
false negative) or a spurious pattern may appear significant by chance. Convenience sampling (surveying
whoever is easiest to reach) is a common shortcut that frequently undermines the generalizability of
otherwise sound analysis.
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5. Correlation vs. Causation

A statistical association between two variables does not establish that one causes the other — a third,
unmeasured variable may explain both, or the direction of causation may run the opposite way from what's
assumed. Establishing causation generally requires a controlled experiment or a specifically designed
causal-inference method; observational correlation alone should be reported as exactly that, not overstated
as a causal finding.

6. Common Statistical Pitfalls

+ P-hacking: running many tests until one produces a "significant" result by chance, then reporting only
that one.

« Confusing statistical significance with practical significance — a tiny, meaningless effect can still be
statistically significant with a large enough sample.

* Non-response bias: the people who don't respond to a survey may differ systematically from those
who do.

« Overgeneralizing findings beyond the population the sample actually represents.

7. Al in Quantitative Research

Al tools can accelerate data cleaning, exploratory analysis, and even suggest appropriate statistical tests
for a given dataset. They should not be trusted to select or interpret statistical significance without expert
oversight, and any Al-generated statistic or figure must be independently verified against the underlying
dataset before being reported — Al-generated statistical claims have a documented tendency to misstate
confidence levels or invent figures that sound plausible but don't trace back to real data.

8. Common Mistakes

+ Using a convenience sample and generalizing findings to the broader population.

+ Reporting a statistically significant result without disclosing its practical significance or effect size.
+ Presenting correlation as though it establishes causation.

« Skipping a pilot test of the survey instrument, producing ambiguous or biased responses.

+ Relying on an Al-generated statistic without verifying it against the actual dataset.

9. Best Practices

« Calculate the required sample size before data collection, based on the expected effect size.
+ Pilot-test instruments to catch ambiguous or leading questions early.

+ Report confidence intervals and effect sizes, not just significance levels.

+ Distinguish correlation from causation explicitly in every finding.

+ Verify every Al-assisted statistic against the underlying dataset.

10. Frequently Asked Questions

What does "statistically significant" actually mean?

OASIS Research Writing - Page 3



It means the observed result is unlikely to have occurred by chance alone, at a pre-defined threshold — it
does not by itself mean the effect is large, important, or causal.

How large should a sample be?
It depends on the population size, the expected effect size, and the desired confidence level — calculated
in advance using a power analysis, not chosen arbitrarily.

Can quantitative research prove causation?
Only through a properly controlled experiment or a specifically designed causal-inference method —
observational quantitative data alone typically establishes correlation, not causation.

11. Key Takeaways

+ Quantitative rigor depends on sampling design and appropriate statistical method, not on the
sophistication of the analysis alone.

+ Statistical significance is not the same as practical significance or causation.

+ Al can accelerate analysis but every generated statistic requires independent verification against the
actual data.

12. Working With OASIS Research Writing

OASIS Research Writing designs and conducts quantitative research and statistical analysis, with sampling and

significance disclosed transparently in every report.
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