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In order to integrate basic and clinical sciences around 

micronutrient nutrition in a session that requires students to 

use deeper processing (active learning), we have used the 

following design principles:

● Collaboration between a basic and clinical educator to 

negotiate learning objectives, design clinical scenarios, 

write exam questions and prepare presentation material.

● Organization of students into teams to facilitate social 

constructivism and manage high student to faculty 

ratios.

● Utilization of a team-centered concept map activity 

which centers on B12 digestion, absorption and transport 

to facilitate team-based decisions around complex 

cases.

Introduction ResultsExample Micronutrient Nutrition: Vitamin B12

39 students participated in the pre-test for which the mean 

score was 26%±15 and 13 students participated in the post-

test for which the mean score was 80%±11.

Student comments on the session included:

“Very fun and effective way @@ to teach Vitamin B12

metabolism in conjunction with ECM and Schilling’s 

tests! I feel like I have B12 digestion, absorption and 

Schillings test well organized in my brain”

“ @.I will NEVER forgot [forget] Schilling’s test!”

“@discussion scenarios [cases] were also 

complicated enough that group work was needed to 

solve them (but not so difficult that they couldn’t be 

figured out)@”

Example of Case:

A 50 year-old man presents with complaints of fatigue, weight loss 

and diarrhea. The diarrhea has been going on daily for 2 years, and 

has slowly progressed. His fatigue has been worsening over six 

months. He has lost 30 lbs over the last 6 months. For the previous 

5 years, he served as a bartender at a lounge on the island of 

Barbados. His only medical issue while he was on the island was 4 

admissions for “liver and pancreas” inflammation, for which he 

would spend 3-14 days in the hospital. The island physicians told 

him that he was suffering effects from alcohol binges, due to his free 

access to alcohol from his job. On testing, his values were:

Hemoglobin (Hb): 12.5 g/dL (normal 13-16 ) 

Hematocrit (Hct): 32% (normal 40-52%)

Mean Corpuscular Volume (MCV): 105 fL (normal 80-100)

Serum B12 level:  234 pg/mL (normal 200 - 900)

Folate level: 6.8 ng/mL (normal 2.7 - 17.0)

Methylmalonic Acid (MMA): 520 nmol/L (normal 73 to 271)

Figure 1.

Example of two concept maps 

generated by the teams.cases.

A basic science and a clinical educator exchanged 

resources electronically and met several times to design a 

micronutrient nutrition session with the following format:

● Pre-Class Reading Assignment (UpToDate: Physiology 

of vitamin B12 and folic acid deficiency)

● In-Class

� 20 minutes Teams created concept map

� 10 minutes Reviewed and Revised

� 50 minutes Case presentation, team discussion to 

reach decision(s), clarification by educator as 

needed, repeat

A pretest which occurred 3 days prior to the session and 

posttest which occurred 6 weeks after the session were 

administered to the students. The tests were identical and 

consisted of 10 multiple choice questions.

Student comments related to the session were collected 

from the module evaluation.

Methods

Conclusions

Discussion

Example of pre-test/post-test question:

A 43-year-old man with a history of a small bowel revision with a blind loop 

presents with fatigue and diarrhea. His complete blood count shows anemia 

with large RBC forms (macroovalocytes) and megaloblastic changes. He 

has signs of neuropathy on exam. His blood chemistries are presented 

below. His Stage 1 and 2 Schilling’s is abnormal, but the Stage 3 Schilling’s 

shows normal B12 absorption. Which of the following diagnoses best 

explains the cause of his anemia?

Serum B12 level:  105pg/mL (normal 200 - 900)

Folate level: 10.6 ng/mL (normal 2.7 - 17.0)

Methylmalonic Acid (MMA): 545 nmol/L (normal 73 to 271)

Homocysteine Level: 24 µmol/l (normal 2.5 to 13.2)

a.  B12 deficiency due to pancreatic insufficiency

b.  B12 deficiency due to bacterial overgrowth

c.  Failure of transport of B12 to transcobalamin 2

d.  Folate deficiency due to intrinsic factor deficiency

e. Loss of B12 and folate due to small bowel mucosal 

disease

● Pre and post-test data suggest this method is an effective 

way to teach micronutrient nutrition.

● Student comments confirm test results and suggest that 

students enjoyed the session and were engaged.

● Level of complexity was appropriate for first year 

students working in teams.

● Case design is critical to maximize learning opportunities.

● Clarifying information presented by educators can add 

considerable depth to the subject material.

● Applicable to many basic and clinical science concepts, 

for example Newborn Screening: Inborn Errors in 

metabolism.

● Additional assessment of methodology needed with more 

teams and additional content.

Methylmalonic Acid (MMA): 520 nmol/L (normal 73 to 271)

Homocysteine Level: 28  µmol/l (normal 2.5 to 13.2) 

What is your leading diagnostic hypothesis?

Are there any active alternatives?

generated by the teams.

Figure 2. 

Example of presentation 

material used by educators to 

discuss the sample case.

Source: https://www.mededportal.org/icollaborative/resource/322
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