
Probability in Medical Testing Discussion 
 

Probability plays a crucial role in healthcare settings, especially in interpreting medical 
test results and treatment outcomes. Understanding how to calculate probabilities helps 
healthcare professionals communicate risks and make informed decisions about patient 
care. 

How to Proceed 

Find and analyze a medical test: Select a common medical screening or diagnostic test 
used in healthcare (examples include mammograms, COVID-19 tests, PSA tests, genetic 
screening tests, etc.). Research the test's sensitivity, specificity, and prevalence of the 
condition it tests for. This information is often available in medical journals or from 
organizations like the CDC, NIH, or medical professional associations. 

Apply probability concepts: For your chosen medical test, address the following 
questions: 

1.​ Identify and explain the following probabilities for your chosen test: 
○​ Sensitivity (true positive rate) - The probability of a positive test result given 

that the person has the condition 
○​ Specificity (true negative rate) - The probability of a negative test result 

given that the person does not have the condition 
○​ Prevalence - The probability that a randomly selected person from the 

population has the condition 
2.​ Using the concepts from this module: 

○​ Calculate the probability of a false positive (testing positive when the 
person doesn't have the condition) 

○​ Calculate the probability of a false negative (testing negative when the 
person does have the condition) 

○​ Calculate the positive predictive value (the probability that a person with a 
positive test result actually has the condition) 

○​ Show all counting and probability principles you applied 
3.​ Apply the complement rule to find the probability that at least one of the following 

occurs: 
○​ The test gives a correct result (either true positive or true negative) 
○​ A person receives a positive test result (either true positive or false positive) 

Present your analysis: Write a 2-3 paragraph post that includes: 
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1.​ A brief description of the medical test you selected and its purpose 
2.​ Your calculations of the requested probabilities 
3.​ An explanation of how these probability concepts impact medical decision-making 

Engage with your classmates: After posting your analysis, review your classmates' posts 
and respond to at least two of them. In your responses, consider: 

●​ Connections between their test and yours 
●​ Questions about aspects of their probability calculations 
●​ Suggestions for how these concepts could be applied to other medical scenarios 
●​ Thoughts on how these probabilities might change if the prevalence of the 

condition changes 

Your responses should be thoughtful and engage with both the mathematical and 
real-world aspects of your classmates' posts, helping to deepen everyone's 
understanding of how probability applies in medical testing. 

 

 

Ensure your posts are submitted by [insert due date here]. 

This assignment is required and worth up to 20 points. See the grading rubric below. 
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Rubric:  
Criteria Proficient Developing Not Evident Points 

Selection of 
Medical Test 

Selects an appropriate 
medical test with clearly 

provided information about 
sensitivity, specificity, and 

prevalence. Provides 
reliable sources for this 
information. Thoroughly 

explains the purpose and 
context of the test in 
healthcare settings. 

Selects a reasonable 
medical test but 

provides incomplete 
information about test 
parameters. Sources 
may be present but 

limited. Basic 
explanation of test 
purpose provided. 

Selects an 
inappropriate test or 

fails to provide 
necessary 

information about 
test parameters. No 

reliable sources 
cited. Minimal or 

incorrect explanation 
of test purpose. 

___/6 

Mathematical 
Analysis 

Accurately calculates all 
requested probabilities 

(false positive, false 
negative, positive 

predictive value). Correctly 
applies probability 
concepts including 

complement rule. Shows 
complete mathematical 

work with clear 
explanations of reasoning. 

Calculates most 
probabilities with 

minor errors. Shows 
partial understanding 

of probability concepts 
with some calculation 
errors. Work shown 
but with some steps 
missing or unclear. 

Major errors in 
probability 

calculations. 
Demonstrates poor 
understanding of 
basic probability 

concepts. 
Mathematical work 
missing or mostly 

incorrect. 

___/5 

Presentation 

Post is exceptionally 
well-organized, clearly 

written, and free of errors. 
Thoroughly explains 

probability concepts in 
relation to medical 

decision-making with 
specific, insightful 

connections. Effectively 
communicates the 

real-world significance of 
the calculations. 

Post is generally 
organized with minor 

clarity issues. Explains 
basic connections 

between probability 
and medical 

applications but lacks 
some depth or 

specificity. 
Communication is 

adequate but could be 
more precise. 

Post is poorly 
organized or 

unclear. Limited or 
incorrect 

explanations of how 
probability connects 

to medical 
applications. 

Communication of 
concepts is 
confusing or 
inadequate. 

___/5 
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Responses to 
Classmates 

Provides at least two 
thoughtful, substantive 
responses that deeply 
engage with both the 

mathematical and medical 
aspects of classmates' 
posts. Responses add 

significant value through 
insightful questions, 

meaningful connections, or 
well-reasoned extensions 

of the analysis. 

Provides two 
responses that show 
basic engagement 

with classmates' posts 
but lack depth in either 

mathematical or 
medical 

understanding. 
Responses add some 

value but may be 
somewhat superficial. 

Provides fewer than 
two responses, or 
responses that are 

perfunctory, 
off-topic, or show 
little engagement 

with the content of 
classmates' posts. 

Responses add 
minimal or no value 
to the discussion. 

___/4 

Total    ___/20 
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