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 The most frequent issue that the researcher faces while conducting 

any research is to decide the sample size. How much sample size 

to take? How many respondents are enough to understand the 

problem being addressed in the research? It is a dilemma that 

everyone goes through. This research was conducted with the sole 

purpose of helping future researchers navigate the complexities of 

sample size determination for robust and reliable results. Although 

there are several research articles available on understanding the 

sample size. This paper adds to the literature by providing the 

principles and laws, and online calculators for sample size 

justification. 

 

1.INTRODUCTION 

In survey research, figuring out a sufficiently large sample size that is representative of the 

population is essential to guaranteeing that results fall within the range of random error 

(Bartlett et al., 2001). However, mishandling sample size determination tables and 

algorithms can result in errors. Typical missteps include failing to account for sample 

variance, sampling error, and nonresponse bias (Tejada & Punzalan, 2021; Wunsch, 1986). 
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Determining an adequate sample size that is representative of the population under study is 

one of the major issues faced by social science researchers doing survey research. This is 

done to guarantee that conclusions extrapolated from the sample and applied to the 

population are within the bounds of random error (Bartlett, et al. 2001). 

 

2. Definition of Sampling 

The practice of choosing a few individual participants or a subset of the population to draw 

statistical conclusions and estimate the characteristics of the entire population is known as 

sampling. It is essentially the process of gaining knowledge about the population from a 

sample that has been taken from it. 

3. Population 

The population needs to be precisely characterised for the survey to achieve its goals. In other 

words, the population from which the sample units are to be drawn must be specified precisely 

and unambiguously. Defining the population to whom study results are to be generalised is the 

first step in sample selection. the intended audience, etc. 

4.  Sample 

A sample is a portion of the target population that reflects the people or things being studied 

and is selected from a sampling frame. 

5. Universal Population vs Target Population 

All individuals or entities that have a common property or quality are referred to as the 

universal population. It stands for the larger group that an investigation or analysis is 

cantered on. All people or things from which a sample is taken to draw inferences or 

generalizations about a specific phenomenon are included in the universal population in 

research.  

The target population definition needs to have four essential components. Primarily, the 

element denotes the thing or entity (respondents, products, companies) from which 

information is sought. Second, the smallest observation unit with the attributes under study is 

the sampling unit, which is the fundamental unit made up of these components. (An 
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individual, A firm, a livestock, etc). Third, the population's geographical bounds and the 

Fourth Important component is the Time component which denotes the time frame taken into 

consideration.  

 

6. Meaning of sample size 

One of the most important parts of research using sampling techniques is figuring out the 

sample size. It describes the quantity of observations used to estimate a population's 

characteristics. To conclude the complete reference population, a subset of the population is 

investigated, and this subset is represented by the sample size that is taken from the 

population. A suitable sample size is necessary to correctly represent the population. 

Furthermore, to guarantee validity and reliability in study findings, the size that is chosen must 

be ideal and acquired using scientific techniques. 

7. Optimum sample size 

A sample that satisfies the needs of efficiency, representativeness, dependability, and 

adaptability is considered ideal for a study.  
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8. Large sample theory vs small sample theory 

A large sample is defined as one with a sample size of at least thirty (n>30). The sampling 

distribution of statistics for a large sample is normal (distribution). Large sample theory is the 

study of the sampling distribution of statistics for a large sample. It is possible to use the value 

of statistics from large samples to estimate population parameters.  

A sample is considered tiny if its size is fewer than thirty (n<30). The sampling distribution 

for a small sample is t, F, and . 

9. Factors affecting sample size 

(a) Character of the Population: Fewer cases will be sufficient if the population is 

homogeneous. It can also be necessary to use a large number of examples if the population is 

diverse.  

(b) Resource availability: Before choosing the sample size, one should take into account 

the time and financial resources that are accessible. If there is ample time and funding, a 

large sample can be taken. 

(c) Type of Sampling Method: A small sample will suffice if restricted random sampling is 

used. To guarantee that every number is represented, additional numbers may be chosen in a 

basic random sampling. In comparison to stratified sampling, the cluster sampling approach 

requires a larger sample size. 

(d) Required degree of precision: A large sample size is necessary if the maximum degree 

of accuracy is needed. 
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(e) Nature of Analysis: The statistical instruments and tests a researcher intended to employ 

for analysis may have an impact on sample size. Larger samples are necessary for complex 

multivariate statistics. 

(f) Population Size: For finite, infinite, known, and unknown populations, different sample 

sizes are computed. 

(g) Sampling Framework and Study Objective 

Three important criteria to be specified to determine the appropriate sample size 

(a) Margin of Error (e)  

      Difference between sampling estimates and population parameter is called sampling error. 

Statistical expression of sampling error is called margin of error. It is expressed in terms of    

percentage points. 

 

 

Figure 1: Sampling Error 

 

It gives us a range in which true population values lie. It is also known as precision rate. 

 e = confidence interval * ½. There is inverse relation between e and sample size. 
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Figure 2: Margin of error 

 

(b) Level of Confidence (Level of Certainty) 

                                  

 

Figure 3: Level of Confidence 
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Probability that population estimates will lie within the given confidence interval. If 95% 

confidence level is selected ,95 out of 100 samples will have true population values within the 

range of precision and 5 % is level of significance represents that the obtained sample does not 

represent the true population value. There is direct relationship between level of confidence 

and sample size. 

 

(c) Degree of Variability (Sampling Variability) 

When we extract random sample from the given population again and again the sample      

statistics will vary from sample to sample. The more heterogeneous population larger sample 

is required and less variable (More homogeneous) population smaller sample is required. 

I. Formulae method for sample size Justification 

1. Cochran’s infinite population (population proportion is known) 

 

2. Cochran’s infinite population (population proportion is Unknown) 

 

3. Cochran’s finite population 
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4. Yamane’s finite population 

 

II. Principles and Laws for sample size Justification 

Table No. 1 Principles and Laws for sample size Justification 

Principles/Laws Explanation for justification of sample size 

Nunnally principle To build a structural equation model there must be 10 

respondents for each item. 

Bentler and chou 

Criteria 

When the data is Normally distributed and if the data 

collection is complex from Senior managers, CEO, Proprietors 

minimum required sample size to build structural equation 

model is in the ratio 1:5 (5 cases for each item) 

Kaiser Meyer Olkin 

(KMO) 

To apply Exploratory factor analysis (EFA) if value of KMO 

>0.7 we can conclude that sample is adequate. 

Representative sample As per Business Research method by William Zikmund 

(1983) minimum required sample is as suggested by the 

experts. 

Qualitative Study As per Malhotra et al (2018) and Cresswell (2021) the 

minimum required sample size is 30 

Phenomenology research (n=30) 

Ethnography research (n=30) 

Grounded theory (n=30) 

Narratives (n=1) 
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Experimental study In case of experimental research minimum required sample 

is 30 in Treatment group and 30 in control group as per 

previous literature 

SEM model using partial 

least square method 

The minimum required sample is 10 times of construct with 

maximum items. 

Multiple Linear 

Regression model 

As per green (1991) minimum required sample is n=50 +8 * 

predictors 

 

III. Published Tables for sample size Justification 

Table No. 2 Bartletts sample Size 
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As per Research Advisor (2006) and as per Bartlett’s sample size table Up to 300 million (30 

crores) Target population the minimum required sample size is 384 at 95% level of confidence 

and 5 % precision rate. 

Table No: 3 Yamane’s Table 

 

As per Yamane (1967) if Target population is more than 1 Lakhs the minimum required 

sample size is 400 at 95% level of confidence and 5 % precision rate. 
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IV. Online Calculator for sample size Justification 

 

Figure 5: Daniel Soper online calculator 

As per Soper, D.S. (2024) Minimum required sample size for SEM, Multiple regression, 

Hierarchical multiple regression & Student t test can be calculated by entering the effect size, 

Level of significance and Statistical power. 
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Figure 6: G-Power Online Calculator 

As per Faul et al (2007) Minimum required sample size for parametric and Non-Parametric 

Test can be calculated by applying effect size, Alpha, and power of Test. 

10. Implications of the Study 

This paper provides helpful advice for researchers who are having trouble figuring out sample 

sizes, which is a typical problem in research. Offering guidelines for justifying sample sizes 

gives researchers a methodical way to guarantee accurate results. Furthermore, it contributes 

to the literature on research methods, boosting comprehension and raising the calibre of 

research outputs in all fields. 
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