Statistics for Psychology

Introduction

Statistics is the backbone of psychological research, providing methods to organize,
analyze, and interpret data. It allows psychologists to test hypotheses, identify
relationships, and draw meaningful conclusions about human behavior. This essay
explores the key statistical concepts and techniques used in psychology, covering
distributions, inference, correlation, hypothesis testing, ANOVA, non-parametric tests,
regression, and factor analysis.

UNIT I: Distributions and Inference
« Distributions

o Discrete Distributions: Concern variables that take distinct values
(e.g., number of children, test scores). Examples include binomial and
Poisson distributions.

o Continuous Distributions: Concern variables that can take any value
within a range (e.g., reaction time, 1Q scores). Examples include normal
and exponential distributions.

o Jointly Distributed Random Variables: Study of two or more variables
simultaneously, focusing on covariance and correlation.

¢ Inference

o Estimation Theory: Involves point estimation (single value) and interval
estimation (confidence intervals).

o Statistical Hypothesis Testing: Determines whether observed data
support a hypothesis.

o Types of Errors:
= Type | Error: Rejecting a true null hypothesis.
= Type Il Error: Failing to reject a false null hypothesis.
« Normal Probability Curve and Deviations

o The normal curve is central in psychology, representing many natural
phenomena (e.g., intelligence distribution).

o Skewness: Measures asymmetry of distribution.

o Kurtosis: Measures peakedness or flatness of distribution.



UNIT II: Correlation and Inferential Statistics
« Correlation Statistics

o Product Moment Correlation (Pearson’s r). Measures linear
relationship between two continuous variables.

o Rank Order Correlation (Spearman’s rho): Used for ordinal data.

o Biserial Correlation: Between a continuous variable and a dichotomous
variable.

o Point-Biserial Correlation: Between a continuous variable and a true
dichotomy (e.g., gender).

o Phi-Coefficient: Measures association between two dichotomous
variables.

« Inferential Statistics: t-test
o Used to compare means between groups.
o Types:
= Independent samples t-test (between two groups).
= Paired samples t-test (within the same group at two times).

= One-sample t-test (comparing sample mean to population mean).

UNIT lll: ANOVA and Non-Parametric Tests
« ANOVA (Analysis of Variance)

o One-Way ANOVA: Compares means across more than two groups
based on one independent variable.

o Two-Way ANOVA: Examines the effect of two independent variables
and their interaction.

e Chi-Square Test
o Non-parametric test used for categorical data.

o Tests independence or goodness-of-fit between observed and expected
frequencies.

e« Mann-Whitney U-Test

o Non-parametric alternative to the t-test.



o

Compares differences between two independent groups when data are
ordinal or not normally distributed.

UNIT IV: Multiple Regression and Factor Analysis

e Multiple Regression

o

Basic Concepts: Predicts a dependent variable using multiple
independent variables.

Methods: Enter method, stepwise regression, hierarchical regression.

Uses: Identifying predictors of psychological outcomes (e.g., predicting
academic performance from motivation, intelligence, and study habits).

o Factor Analysis

Conclusion

o

Basic Concepts: Identifies underlying dimensions (factors) in a set of
variables.

Methods of Extraction: Principal Component Analysis (PCA), Principal
Axis Factoring.

Methods of Rotation: Varimax (orthogonal rotation), Oblimin (oblique
rotation).

Uses: Commonly applied in test construction and personality research
(e.g., identifying Big Five personality traits).

Statistics for psychology provides essential tools for analyzing data and drawing valid
conclusions about human behavior. From basic distributions and hypothesis testing to
advanced techniques like regression and factor analysis, these methods ensure that
psychological research is rigorous, reliable, and meaningful. By mastering statistical
techniques, psychologists can better understand complex phenomena and contribute
to evidence-based practice.
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