
GENE GALA

Conducted by Team IISER Tirupati in collaboration
with iGEM Team IISER Kolkata

Across the globe, science, technology, engineering and math (STEM) fields are highly
dominated by males, with women making only a small fraction of the workforce in STEM.
Society often conditions women to believe that they have lower aptitude in subjects related to
science and technology, steering them away from the STEM field. We, therefore, planned to
launch a programme to promote STEM education amongst the girl students in Highschool, to
encourage them to pursue higher education in the STEM field. Our team, in collaboration with
Team IISER Kolkata and Directorate of Education, GNCT Delhi conducted Gene Gala: A Mini
Summer School for Highschool Girls over the course of 5 days and saw the participation of over
90 girl students. The Mini-summer school was conducted as part of the programme “STEM
Power for DoE Girls” conducted by the Directorate of Education, GNCT Delhi.

The initiative was launched to promote STEM subjects and encourage the students to cultivate
a creative and problem-solving mindset. The workshop was designed so that the students can
appreciate the concepts of synthetic biology and learn about the opportunities it holds. Through
the workshop, we discussed biomolecules, bacterial genetics, how they can be manipulated and
genetically engineered and ethics associated with synthetic biology. Over the course of the
workshop, they were equipped with the tools to understand the basics of synthetic biology and
use their understanding to come up with solutions for local/global problems.

Designing the curriculum
The curriculum was designed such that the first four days were used to discuss the core
concepts of synthetic biology and develop a conceptual understanding of the subject and the
final day was reserved for brainstorming to design creative solutions to challenges using
synthetic biology. Keeping in mind the short time frame of the curriculum, we were faced with
the unique challenge of designing a lesson plan with high information density while ensuring
that the students could master the concepts. We came up with an effective break up of the
course contents to communicate the concepts and engage in meaningful discussion with the
students.

Day 1: The code of life and how to read it
On the first day, we discussed the biomolecules which are the building blocks of a cell. We
discussed amino acids, proteins, the structure of DNA, nucleic acids, central dogma, and
codons.
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Day 2:  Genetics of the micro-world
On the second day, we discussed bacterial genetics, the concept of operon and the logic and
mechanism of the lac operon.

Day 3: Editing the Code of Life
On the third day, the students were introduced to the concepts of synthetic biology. Through the
discussion, they were taught about plasmid designing, and the introduction of plasmids by host
cells, and the molecular experiments associated with it.

Day 4: Ethics of Synthetic Biology
On the fourth day, we discussed the applications of synthetic biology and the ethics in synthetic
biology. The discussion encouraged the participants to look at synthetic biology as an
interdisciplinary field. We also introduced the students to iGEM and the potential of synthetic
biology in impacting our life.

Day 5: Mini Ideathon
On the fifth day, we conducted a brainstorming session where we encouraged the students to
use their understanding of synthetic biology to design innovative solutions to different
challenges.

Communicating the concepts
After designing the lesson plan, the second challenge we faced was to ensure that the contents
are communicated properly to encourage discussion, which was challenging considering the
size of the class. To ensure effective communication we decided to divide each class into two
parts. In the first part, the instructors would discuss the core concepts with all the students
together. This was followed by the second part, where the participants were divided into smaller
groups of 15 students and assigned to different breakout rooms with 2 mentors each ( a
member from Team IISER Tirupati and Team IISER Kolkata each). This break-up of the
classroom allowed the concepts to be communicated in a short time while facilitating discussion
and interaction between the participants. During the breakout session, the students would
interact with the mentors and clear the doubts regarding the concepts taught in the class and
would participate in quizzes and interesting activities. The small size of the students in the
breakout rooms allowed the mentors to pay attention to every single student and encourage
them to discuss, interact and solve the puzzles and problems. Both the teams took special care
while designing the course material to keep the contents engaging and visually appealing. We
also incorporated animations, videos, and songs into the lecture to keep the students engaged.
The students and the instructors were provided with the Class materials and a Handbook
summarising the core concepts covered over the course of the summer school.
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Promoting STEM
The summer school conducted provided the students with a platform to engage with
undergraduates pursuing STEM and grasp the basic concepts of synthetic biology. The class
activities and ice-breaking sessions encouraged them to interact with other students and
communicate and discuss their ideas. The problems and quizzes conducted allowed the
students to test their understanding of the concepts and develop a problem-solving mindset.
The ideathon conducted on the final day provided them with an opportunity to push their
boundaries and design innovative solutions to real-world problems encouraging the participants
to develop a scientific temperament and take a creative approach. To further encourage the
students to pursue STEM subjects for their higher education we provided them with details on
opportunities of Higher education in STEM in India, relevant scholarships and the Career
pathways in STEM through the Handbook which was provided to the students. We received
positive feedback from the participants for inspiring them and giving them a sneak-peak into the
world of synbio and its opportunities.

Resources and Educational Tools
1. Lesson Plan: The Lesson plan was carefully crafted to cover the core concepts of

synthetic biology which can be used by the instructors to design their curriculum.
2. Class material: Special effort was taken by the teams in designing an engaging class

material that provided information through easy to understand illustrations while also
taking care of the aesthetic appeal of the material. This can serve as a valuable
educational tool for both instructors and students.

3. Handbook: The Handbook summarises the concepts covered in the class material. The
handbook also provides information about opportunities for Higher Education in STEM in
India, Relevant Scholarships and Career pathways in Research. This can be a valuable
tool to students interested in Synbio and STEM.
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