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Project Research Question

Can an online learning module for 
the education of sputum cultures 
be developed for use within the 

MLS program at the University of 
Minnesota? 
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Literature Review / Background
• Understanding the presentation of pathogenic 

bacteria is an important aspect in microbiology
• MLS educators prepare students through mock 

specimens
• Sputum specimens can be costly to replicate, 

may provide inaccurate results, and pose a 
health hazard

• An online learning module may improve 
education

Renstrom 3



Materials & Methods
• Scenario Based Learning Environment (SaBLE)
• One module with multiple levels
• Incorporation of learning theories 

– Behavioral
– Constructive
– Cognitive

• Acquisition of authentic sputum sample 
images
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Results - Module Level 1
• Determination of sputum specimen 

acceptability
– Greater than 25 polymorphonuclear leukocytes 

(PMNS) and fewer than 10 squamous epithelial 
cells

• Morphology and quantitation of bacterial 
organisms on high powered microscopic field
– 1+, 2+, 3+, 4+
– GNR, GNC, GPR, GPC, Yeast, No organisms seen
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Sputum Specimen Acceptability
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Possible Responses
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In-Depth Explanation
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Morphology and Quantity 



Results - Module Level 2
• Case study created based off patient sample

– Quantity and morphology under microscope
– Presumptive identification (growth challenge and 

colony morphology)
– Correlation of results with possible identification
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Module Slides
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Possible Feedback
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Discussion /  Conclusion
• Inclusion of learning theories

– Cognitive: Knowledge checks, second chances 
when answering questions, stimulating visuals, 
randomized sections

– Constructive: Highlighting the importance of 
learning materials, case study

– Behavioral: Immediate feedback with praise or 
suggestions
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Study Limitations
• Replating of samples to incorporate 

MacConkey agar
• Image clarity and size
• Presentation of samples
• Randomization with fill in the blank
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Module Node Graphs
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Level 1 Level 2



Gram-Negative Selective Agars
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Next Steps
• Incorporation of learning module into MLSP 

5112 course
• Comparison study of student performance
• Addition of new module levels

– Matching culture images to final identification
– Inclusion of identification test results
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Questions or Comments?
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