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When conducting surveys, research studies, or statistical analyses involving population
proportions, determining the appropriate sample size is crucial for achieving reliable and
valid results. A common scenario arises when the planning value for the population
proportion (p) is known or estimated—in this case, p = 0.35. The question then becomes:
how large should the sample be to estimate this proportion with a desired level of
confidence and margin of error? This article provides a comprehensive guide to
calculating the required sample size in such situations, exploring key concepts, formulas,
and practical considerations.

Understanding the Importance of Sample Size in
Population Proportion Surveys

Sample size determination is a fundamental step in designing surveys that seek to
estimate a population proportion accurately. An inadequate sample size can lead to
unreliable results, while an excessively large sample might waste resources. Striking the
right balance ensures efficiency and precision.

Why is sample size important?

- Accuracy: Larger samples tend to produce estimates closer to the true population
parameter.

- Confidence: Proper sample sizing ensures that the estimated proportion falls within a
specified margin of error with a certain confidence level.

- Resource management: Optimizing sample size helps allocate resources effectively
without unnecessary expenditure.

Key Concepts in Sample Size Calculation for
Population Proportions

Before diving into the formulas, it is essential to understand the primary components
involved:



1. Population Proportion (p)

The estimated or known proportion of the population exhibiting a particular characteristic.
In our case, p = 0.35.

2. Confidence Level (Z)

The probability that the true population proportion lies within the calculated margin of
error. Common confidence levels are 90%, 95%, and 99%, corresponding to Z-values of
approximately 1.645, 1.96, and 2.576, respectively.

3. Margin of Error (E)

The maximum acceptable difference between the sample proportion and the true
population proportion, often expressed as a decimal (e.g., 0.05 for 5%).

4. Variability of the Proportion

The variability is maximized when p = 0.5; however, with known p, the sample size
calculation adjusts accordingly.

Calculating the Sample Size for Population
Proportion with a Known Planning Value

The standard formula to determine the sample size (n) for estimating a population
proportion with a specified confidence level and margin of error is:

\[

n = \frac{Z”2 \times p \times (1 - p)}{E™2}
\]

Where:

- n = required sample size

- Z = Z-value corresponding to the desired confidence level
- p = estimated population proportion (planning value)

- E = desired margin of error



Step-by-Step Calculation Example: p = 0.35

Let's apply this formula with concrete values to understand how to determine the
necessary sample size.

Suppose:

- Planning value for population proportion, p = 0.35
- Confidence level = 95% (Z = 1.96)
- Margin of error, E = 0.05 (5%)

Calculation:

\[
n = \frac{(1.96)"2 \times 0.35 \times (1 - 0.35)}{0.05"2}

\]

\[
n = \frac{3.8416 \times 0.35 \times 0.65}{0.0025}

\]

\[
n = \frac{3.8416 \times 0.2275}{0.0025}

\]

\[
n = \frac{0.8744}{0.0025}

\]

\[
n \approx 349.76

\]

Result: Approximately 350 respondents are needed to estimate the population proportion
with a 95% confidence level and a 5% margin of error.

Factors to Consider When Determining Sample
Size

While the above calculation provides a baseline, several practical factors may influence
the final sample size:



1. Adjusting for Finite Population

If the total population size (N) is small, a correction factor (Finite Population Correction)
may be applied:

\[
n {adj} = \frac{n}{1 + \frac{n - 1}{N}}
\]

2. Anticipated Response Rate

Expected non-responses or dropouts should be factored in by increasing the initial sample
size.

3. Design Effect

Complex survey designs (cluster sampling, stratified sampling) often require multiplying
the sample size by a design effect (DEFF) > 1.

4. Precision Needs

Tighter margins of error (e.g., 3%) demand larger sample sizes.

Practical Tips for Sample Size Determination

To ensure effective survey planning, consider the following strategies:
Key points to remember:

- Use the known or estimated population proportion (p) for more accurate calculations.

- Select a confidence level based on the study's purpose; higher confidence levels require
larger samples.

- Decide on a margin of error that balances precision with resource constraints.

- Incorporate adjustments for finite populations, non-responses, and survey design.

Additional Resources and Tools for Sample Size
Calculation

Several online calculators and statistical software packages can simplify the process:



- Sample Size Calculators: Many websites offer free tools where you input p, confidence
level, and margin of error.

- Statistical Software: Programs like R, SAS, SPSS, and STATA include functions for
sample size estimation.

- Guidelines and Textbooks: Consult standard statistical references for detailed
methodologies.

Conclusion: How Large a Sample Should Be
Taken for p = 0.35

Determining the appropriate sample size hinges on your specific study parameters. For a
population proportion of 0.35, with a desired 95% confidence level and a 5% margin of
error, approximately 350 respondents are necessary. Adjustments for finite populations,
survey design, and response rates can modify this number, so it's essential to tailor your
calculation to your context.

In summary:

- Understand your confidence level and precision requirements.

- Use the standard formula with your known p value.

- Consider practical factors like non-responses and survey design.

- Leverage available tools and resources to streamline calculations.

By carefully planning and calculating your sample size, you ensure that your survey
results are both reliable and resource-efficient, ultimately leading to more accurate
insights into the population proportion you're studying.
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Frequently Asked Questions

What is the formula to determine the sample size when
estimating a population proportion with a specified
planning value?

The sample size n = (Z”~2 p (1 - p)) / E~2, where Z is the z-score for the confidence level, p
is the planning value, and E is the margin of error.

Given a planning value p = 0.35, a confidence level of
95%, and a margin of error of 0.05, what is the required
sample size?

Using Z = 1.96 for 95% confidence, n = (1.9672 0.35 0.65) / 0.05"2 = 351.68, so
approximately 352 samples are needed.

How does increasing the margin of error affect the
required sample size when planning for a population
proportion?

Increasing the margin of error decreases the required sample size, making the survey less
precise but easier to conduct.

If the population proportion is unknown, why is the
planning value p = 0.35 used in sample size calculation?

The planning value p = 0.35 is used as an estimate to determine a conservative sample
size; choosing p = 0.5 maximizes the required sample size for maximum variability.

Can the sample size be smaller than the population size
when planning a survey?

Yes, the sample size should be less than or equal to the population size; if the calculated
size exceeds the population, a census might be considered instead.

What effect does the confidence level have on the
sample size when the planning value is 0.35?

Higher confidence levels (e.g., 99%) require larger Z-scores, increasing the sample size
needed to achieve the desired confidence.

Is the sample size calculation affected if the population



is very small?

Yes, for small populations, a finite population correction factor should be applied to adjust
the sample size downward.

How does the choice of the planning value p = 0.35
influence the robustness of the survey results?

Using p = 0.35 provides a balanced estimate; however, if the true proportion differs
significantly, the sample size may need adjustment to maintain accuracy.

What are typical practical considerations when selecting
the sample size based on the planning value 0.35?

Consider resource constraints, desired precision, confidence level, and the variability of
the population when deciding on the final sample size.

If the initial sample size calculation yields a non-
integer, what should be the final sample size?

Always round up to the next whole number to ensure the sample size is sufficient for the
desired confidence and margin of error.

Additional Resources

In a survey, the planning value for the population proportion is 0.35. How large a sample
should be taken? This fundamental question in statistical sampling is central to designing
efficient and reliable surveys. Determining the appropriate sample size ensures that the
results are both accurate and economical, avoiding unnecessary resource expenditure
while maintaining statistical validity. When planning a survey where the estimated
population proportion (p) is 0.35, it becomes essential to understand the factors
influencing sample size calculations and the methods used to arrive at an optimal number
of respondents. This article explores the underlying principles, formulas, considerations,
and practical implications involved in determining the correct sample size for such a
survey.

Understanding the Importance of Sample Size
Determination

Sample size calculation is a critical step in survey design because it directly affects the
accuracy, reliability, and cost of the research. An undersized sample may lead to
unreliable estimates with high margins of error, while an excessively large sample can



result in unnecessary expenditure of time, effort, and resources.

Key reasons for accurate sample size estimation include:

- Ensuring representativeness: Proper sample size guarantees that the sample accurately
reflects the population, minimizing bias.

- Controlling margin of error: A suitable sample size achieves the desired precision in
estimating the population proportion.

- Optimizing resources: Balancing the need for precision with available resources avoids
waste and inefficiency.

- Statistical validity: Proper sample size underpins credible hypothesis testing and
confidence interval construction.

Fundamental Concepts in Sample Size Calculation

Before diving into specific calculations, it is essential to understand the core concepts:

Population proportion (p): The estimated proportion of the population possessing a certain
attribute; in this case, p = 0.35.

Complement of the proportion (q): q =1 -p = 0.65.

Confidence level (1 - «): The probability that the true population proportion lies within the
confidence interval; commonly 95% (a = 0.05).

Margin of error (E): The maximum acceptable difference between the sample estimate and
the true population proportion.

Standard normal deviate (z): The z-score corresponding to the chosen confidence level
(e.g., z = 1.96 for 95%).

Sample Size Formula for Estimating a Population
Proportion

The standard formula used for calculating the required sample size when estimating a
population proportion with a specified confidence level and margin of error is:

\[ n = \frac{z”"2 \times p \times q}{E"2} \]
Where:

- n = required sample size



- z = z-score corresponding to the desired confidence level
- p = estimated population proportion (here, 0.35)

-g =1 -p (here, 0.65)

- E = desired margin of error

This formula assumes an infinitely large population or that the population size is

considerably larger than the sample size. If the population is finite and small, a finite
population correction (FPC) factor should be applied.

Applying the Formula with p = 0.35

Suppose we want to estimate the population proportion with a 95% confidence level and a
margin of error of 0.05 (which is common in many surveys). The corresponding z-score is
approximately 1.96.

Step-by-step calculation:

-p=0.35
-q=0.65
-z =1.96
-E =0.05

Plugging into the formula:

\[ n = \frac{(1.96)"2 \times 0.35 \times 0.65}{(0.05)"2} \]

Calculating numerator:

\[ (1.96)"2 = 3.8416\]

\[ 3.8416 \times 0.35 \times 0.65 = 3.8416 \times 0.2275 \approx 0.874 \]
Calculating denominator:

\[ (0.05)~2 = 0.0025\]

Final sample size:

\[ n = \frac{0.874}{0.0025} \approx 349.6 \]

Therefore, approximately 350 respondents are needed to estimate the population
proportion with a margin of error of 5% at 95% confidence when p = 0.35.



Adjusting for Finite Population Size

If the population size (N) is small, applying the finite population correction (FPC) factor
becomes necessary:

\[ n_{adj} = \frac{n}{1 + \frac{n - 1}{N}} \]
Where n is the initial sample size calculated above, and N is the total population size.
Implications:

- For large populations (N > 10,000), the correction is negligible.
- For small populations, ignoring the FPC can lead to an unnecessarily large sample.

Factors Influencing Sample Size Decisions

While the above calculations provide a baseline, several other considerations influence the
final decision on sample size:

1. Desired Precision (Margin of Error)

- A smaller E (e.g., 0.03) increases the required sample size.
- Larger E (e.g., 0.07) reduces the sample size but decreases precision.

2. Confidence Level

- Higher confidence levels (e.g., 99%) require larger samples.
- Lower levels (e.g., 90%) reduce sample size but also decrease certainty.

3. Variability in the Population

- The more diverse the population (variance), the larger the sample needed.
- Since p is estimated as 0.35, which indicates moderate variability, the calculations are
straightforward.

4. Cost and Resources

- Budget constraints might limit feasible sample sizes.
- A trade-off between statistical accuracy and practical feasibility must be balanced.



5. Non-Response and Data Quality

- Anticipate non-responses and inflate the sample size accordingly.
- For example, if a 10% non-response rate is expected:

\[ n_{final} = \frac{n}{(1-0.10)} \]
- For n = 350, the adjusted sample size:

\[ n_{final} = \frac{350}{0.9} \approx 389 \]

Practical Example: Planning the Sample Size for a
Real Survey

Suppose a researcher is conducting a survey to estimate the proportion of a certain trait in
a population of 20,000 individuals. They desire:

- 95% confidence level

- Margin of error of 0.04

- An estimated population proportion p = 0.35

Step 1: Calculate initial n:

\[ n = \frac{(1.96)" 2 \times 0.35 \times 0.65}{0.04"2} \]
\[ n = \frac{3.8416 \times 0.2275}{0.0016} \]

\[ n = \frac{0.874}{0.0016} \approx 546.25 \]

Step 2: Adjust for finite population (N=20,000):

\[ n {adj} = \frac{546.25}{1 + \frac{546.25 - 1} {20000} } = \frac{546.25}{1 + 0.0273}
\approx \frac{546.25}{1.0273} \approx 531.9\]

Step 3: Adjust for non-response (10% anticipated):
\[ n_{final} = \frac{531.9}{0.9} \approx 591 \]

Thus, approximately 591 respondents should be sampled to meet the desired precision and
confidence levels.



Features, Pros, and Cons of the Sample Size
Calculation Method

Features:

- Based on well-established statistical principles.
- Incorporates confidence level, variability, and precision.
- Easily adaptable for different survey parameters.

Pros:

- Provides a clear, quantitative basis for sample size.
- Flexible to accommodate different confidence levels and margins of error.
- Adjusts for finite populations and non-response rates.

Cons:

- Relies on accurate initial estimates of p; if p is misestimated, sample size may be
insufficient or excessive.

- Assumes simple random sampling; complex survey designs may require adjustments.

- Does not account for clustering effects or stratification unless specifically incorporated.

Limitations and Considerations in Practice

While the formula provides a solid starting point, real-world situations often require
nuanced considerations:

- Estimating p: If no prior estimate exists, p = 0.5 is used to maximize sample size,
ensuring sufficient precision.

- Survey Design Complexity: Stratified, cluster, or multi-stage sampling may alter variance
estimates and thus sample size requirements.

- Cost and Time Constraints: Practical limitations might necessitate compromises on
precision.

- Ethical and Logistical Factors: Some populations may be difficult to survey, affecting
sample size feasibility.

Conclusion

Determining the appropriate sample size for estimating a population proportion where the
planning value is 0.35 involves a careful balance of statistical principles and practical
considerations. Using the fundamental formula:



\[ n = \frac{z"2 \times
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