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Unit 6: Research in Education

C) Types of Measurement Scale (Nominal, Ordinal, Interval and Ratio), Quantitative Data Analysis - Descriptive data
analysis (Measures of central tendency, variability, fiduciary limits and graphical presentation of data), Testing of
Hypothesis (Type | and Type Il Errors), Levels of Significance, Power of a statistical test and effect size, Parametric
Techniques, Non- Parametric Techniques , Conditions to be satisfied for using parametric techniques, Inferential data
analysis, Use and Interpretation of statistical techniques: Correlation, t-test, z-test, ANOVA, chi-square (Equal
Probability and Normal Probability Hypothesis). Qualitative Data Analysis - Data Reduction and Classification,
Analytical Induction and Constant Comparison, Concept of Triangulation

Types of Measurement Scale

Introduction
The scale of measurement is the way variables are classified and analyzed based on the
nature of data. Choosing the right scale is crucial for selecting the appropriate statistical
techniques for analysis.
Importance of Measurement Scales

e Helps in organizing and categorizing data.

e Determines what statistical operations can be performed.

¢ Influences how data is interpreted and compared.
General Characteristics of Measurement Scales

Characteristic Description
Identification Each value has detailed information for classification.
Ordering Some scales arrange values in a meaningful sequence.
Equal Intervals In some scales, the difference between values is consistent.
. Ratio scales have a true zero, indicating a complete absence of the
True Zero Point variable.

Nominal Scale
The Nominal Scale is the simplest form of measurement, used for classification without a
specific order or numerical value.

Feature Description
— Categorizes data into different groups without numerical
Definition .
meaning.
Nature of Data Qualitative (Categorical)
Mathematical

Operations Only counting and frequency analysis (Mode, Percentage)

Statistical Techniques | Frequency tables, Mode

Gender (Male/Female), Blood Group (A, B, O), Nationality

Examples (Indian, American)

Characteristics of Nominal Scale
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Data is classified into distinct groups.
No ranking or order is associated with the values.
The only statistical operation allowed is counting frequency and mode.
Numbers are arbitrary (e.g., 1 for Male, 2 for Female).
Real-Life Applications
e Survey Data — Customer satisfaction (Satisfied/Unsatisfied).
e Medical Field — Blood groups (A, B, AB, O).
o Political Preferences — Party affiliation (Democrat, Republican).

Ordinal Scale

The Ordinal Scale ranks data in a meaningful order but does not specify the exact difference
between values.

Feature Description
Definition Assigns values based on rank or order but without equal intervals.
Nature of Data Qualitative (Ranking)
Mathematical

Operations Ranking, Median, Percentile

Statistical Techniques | Median, Percentiles, Quartiles

Education Levels (Primary, Secondary, Higher), Race Rankings

Examples (1st, 2nd, 3rd), Star Ratings (1%, 2%, 3%)

Characteristics of Ordinal Scale

¢ Values have a meaningful order (higher/lower).

e Differences between values are not uniform.

e Can calculate median and percentile ranks, but not mean.
Real-Life Applications

e Education — Letter grades (A, B, C, D, F).

e Sports — Race rankings (Gold, Silver, Bronze).

Customer Reviews — Satisfaction ratings (1% - 5¥).

Interval Scale
An Interval Scale measures differences between values, but it lacks a true zero.

Feature Description
Definition Measures variables with equal intervals but no true zero.
Nature of Data Quantitative
Mathematical Operations | Addition, Subtraction, Mean, Standard Deviation
Statistical Techniques Mean, Standard Deviation, Correlation
Examples Temperature (°C or °F), 1Q Scores, SAT Scores, Year of Birth
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Characteristics of Interval Scale

e Equal intervals between values.

e No absolute zero (e.g., 0°C # no temperature).

e Supports addition and subtraction, but not ratios (e.g., 20°C is not twice as hot as

10°C).

Real-Life Applications

e Temperature Measurement — Fahrenheit & Celsius scales.

e Psychological Testing — 1Q scores (e.g., 110 vs. 120 1Q).

e Calendar Years — 2000, 2020 (no true zero year).

Ratio Scale
A Ratio Scale is the most advanced measurement scale, containing equal intervals and a true
zero, allowing for all mathematical operations.

Feature Description

Definition Measures ordered variables with equal differences and a true zero.

Nature of Data Quantitative

Mathematical All mathematical operations (Addition, Subtraction, Multiplication,

Operations Division)

Statlst!cal Mean, Standard Deviation, Regression, ANOVA
Techniques

Examples Weight, Height, Distance, Age, Salary, Test Scores (0-100)

Characteristics of Ratio Scale

e Contains all features of Nominal, Ordinal, and Interval scales.

e Has atrue zero point (e.g., 0 kg means "no weight").

e Allows for all mathematical calculations, including ratios and percentages.
Real-Life Applications

¢ Finance — Salary, Revenue, Profit.

e Health & Fitness — Weight, Height.

e Physics & Engineering — Distance, Speed, Time.

Comparison of the Four Measurement Scales

Feature Nominal Ordinal Interval Ratio
Definition Categorization Rank ordering | Equal intervals Equal intervals
only + true zero
Type of Data Qualitative Qualitative Quantitative Quantitative
Order Exists? > No Yes Yes Yes
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Equal Intervals? | > No > No Yes Yes
True Zero? > No X No X No Yes
All operations
Mathematical Counting onl Ranking, Add/Subtract, (Add, Subtract,
Operations gOnY | Median Mean Multiply,
Divide)
Gender, Race R_anklngs, Temperature, 1Q | Weight, Height,
Examples . Education
Nationality Score Salary
Levels
Key Takeaways

+ Nominal — Only for labeling and categorization (e.g., Gender, Nationality).

+ Ordinal — Rank ordering without equal differences (e.g., Grades, Satisfaction levels).
* Interval — Equal spacing but no true zero (e.g., Temperature, 1Q).

+ Ratio — Most informative, equal spacing & true zero (e.g., Weight, Height, Salary).
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