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This article presents a systematic approach to sample size determination for known (finite)
populations in quantitative research. Using Nassiuma’s (2000) formula, researchers can calculate the
overall sample size based on population size, coefficient of variation, and standard error. The second
step involves applying a proportional allocation formula to determine the sample sizes for individual
subgroups within the population. The article uses a study of government ministries as an example to

illustrate how to accurately determine sample size for a finite population.
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1. Introduction

In quantitative research, determining an appropriate sample size is a fundamental step that
influences the validity, reliability, and generalizability of findings. For finite populations, where
the total number of elements is known and countable, it is necessary to use formulas that account
for the size of the population to avoid overestimation or underestimation of the required sample.
The process generally involves two stages: determining the overall sample size using a finite
population formula and then allocating that sample proportionately to subgroups within the
population. This ensures precision, efficiency, and equitable representation across the study

population (Nassiuma, 2000).
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Step 1: Overall Sample Size Determination for a Known Population

When the total population size (N) is known, the overall sample size (n) can be calculated using

Nassiuma’s (2000) finite population formula:

i b
C?2+ (N -1) x ée?

n=

Where:

n = required overall sample size

N = total population size

C = coefficient of variation (commonly 21%-30%)

e = standard error (acceptable sampling error, often 2% - 5%)
The coefficient of variation (C) accounts for variability in the population, while the standard error
(e) sets the allowable margin of error for estimates. This formula incorporates the finite

population correction, which reduces the sample size requirement when the population is not

large.

Example
In a study of staff in government ministries, the total population was N=158,680. Using C=0.3, and

e=0.02, Nassiuma'’s formula gives:

158,680 x (0.3)?
(0.3)2 + (158,680 — 1) x (0.02)2

. 158,680 = 0.09
0.09 + 158,679 x 0.0004

n=

T

14, 281.2
n—
0.09 + 63.4716
14,281.2
n =~ ———— & 224.6 (rounded to 225)

63.5616

Thus, the total sample size required was 225 respondents.
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Step 2: Individual Sample Size Determination

Once the overall sample size is known, it must be distributed among subgroups (strata) within the
population in proportion to their size. This ensures that each subgroup is fairly represented in the
sample. The proportional allocation formula is used:

T

flo =" X _.!“"\'T.E'
N

Where:
ni = sample size for subgroup i
n = overall sample size
N = total population size
Ni = population size of subgroup i

This method ensures that larger subgroups contribute more respondents to the sample than

smaller subgroups, maintaining proportionality and representativeness (Frankel & Wallen, 2000).

Example

The proportional allocation formula was applied to distribute the 225 respondents across the

ministries according to their population sizes. For example:

s Ministry of Interior and Co-ordination (IV; — 111, 724):

W .. 111,724 ~ 158
S T ke S

* Ministry of Education, Science and Technology (IV; — 14, 176):

295
S N N
TN T R

* Ministry of Culture and Sports (IN; — 8, 599):

225
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Repeating this calculation for each ministry resulted in sample sizes that added up to the total

sample of 225 respondents, ensuring proportional representation.
3. Conclusion

Sample size determination for a known population requires a structured, two-step approach: first,
the computation of the overall sample size using a finite population formula, and second,
proportional allocation of that sample to subgroups within the population. This method ensures
statistical precision, cost efficiency, and fair representation of all subgroups. As demonstrated in
the government ministries study, using Nassiuma'’s (2000) formula alongside proportional
allocation provides a robust framework for designing representative and efficient samples in

social science research.
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