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Course Information
Department: Chemistry
Level: Lower/Upper Undergraduate (select one)
Course type: Lab/Lecture/Both (other, please describe) (select one)
Students: Majors/Non-majors (select one) BOTH (Primarily science majors/ pre-med/ pre-health)
Number of Students: 120

Module Information
Original Module Name: Happy Blue Baby
Link to Original: https://qubeshub.org/publications/1902/1
[Adapted Module Name: (if applicable)
Link to Adapted Module] https://qubeshub.org/publications/1924/1
Modified Module Name:
Files associated: Student Worksheet, Answer Key

Modification Learning Goals:
Following the completion of the module, the students should be able to: 
· Provide a molecular explanation to how a genetic mutation can result in the function of the protein it encodes.
· use RCSB Protein Data Bank to retrieve structural information about proteins whose 3D structure is deposited in the databank 
· explore molecular interactions by visualizing available 3D protein structures with freely available online tools
· compare the structural organization of adult hemoglobin HbA and fetal hemoglobin HbF
Teaching Notes
(Think about what you would like to read about this activity if you came back to it in 2 years)
Suggestions for this section (not all required, and extras always welcome):
· What did you change and why?
This adaptation preserves some of the additions that were introduced by the adaptation by Kassandra Riley (https://qubeshub.org/publications/1924/1) which brought in additional discussion points about the genetic basis for the described case while eliminating some of the deeper genetics discussions for students who might not be familiar with pedigree charts.  The genetic discussion in this adaptation is limited to the students’ understanding of how genetic information coded in the is translated into a functioning protein.
To ensure that the case can be completed within a two-hour class period the focus is limited to understanding the molecular basis of cyanosis in the new born and its transient nature without any discussion on anemia or additional discussions on adult hemoglobin.

The main motivation for this adaptation was to provide a second molecular case study for students who have already completed the oxygen binding part of the Nicolas’s Story Case study focusing on hemoglobin that they would be expected to complete entirely on their own without any pre-class work.  Also it was reworded and revised to be carried out on a synchronous virtual platform where students would be working in groups in zoom breakout rooms and recording their progress on google jamboards to enable course facilitators (undergraduate students who were already well versed in completing and writing molecular case studies) to oversee progress and join breakout rooms when needed to support further discussion or clarify any misunderstanding.  

The final motivation was to have students keep using Mol* and get more comfortable ooking at molecular details while they were already on a PDB protein structure site. (Original case and the adaptations used additional programs that students needed to learn)

· How did the activity go?
. What went well and why?
This adaptation was implemented during the assigned “exam block” for the course which I have used as optional “community study time” for students on the weeks when we had no exam.  Since it was optional not all students attended (but all had access to the activities to complete on their own if they chose to do so), but for the people who attended the format and the adaptation worked really well.  The break out rooms were limited to 4 students and each student was required to actively engage in the discussion and add their ideas and snapshots on the jamboard.  The ability for facilitators to monitor discussions through this jamboard without being physically present in the room had a very positive effect on the students especially in getting the quitter students to participate.  It also gave an opportunity for both the facilitators and the instructor to jump in when the students were struggling or when it was clear that the students were not spending enough time to explore a particular section or question.

. What went wrong and why?
Nothing.
· What was the prep like?
. How much time went into prep?
The main prep was the preparation of a very detailed answer key for and prior discussion with the peer facilitators so that the class time was well mentored.  I found Kassandra Riley’s adaptation as a much better starting skeleton for my adaptation, though I had to combine and streamline many sections to make it suitable for a single class period.  Also I had to re-work the figures with Mol* which I had decided to make use of for all the molecular case studies this year since it was readily available within the PDB website.  

. Did you have to do any prep (i.e. grow cultures, grow seeds, order supplies) ahead of implementation?
No
· Would you do this activity again?
Yes
. What would you change in the future?

If I only have the same amount of time next time I will probably not change anything, but if I have more time I would like to put back some of the additional molecular explorations included in the original case such as mutations in HbA and discussion on anemia.

· What do you wish you’d known before you ran the activity?
Nothing.  
· Is there anything else you would like to make note of?
See above
· How does this activity fit in your overall course curriculum?
I specifically chose this case study as it was centered on the molecule Hb which was a part of the curriculum and complemented very well with the discussions we had on adult vs fetal hemoglobin we covered in the class.  At the same time it was different enough to be interesting for students who chose to spend the extra time and join the discussion, but was not detrimental for students who opted out from completing it.
· In what ways, if any, did you modify your teaching practice with this activity?
[bookmark: _GoBack]I modified the activity to match my teaching style.

