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Abstract
As part of the Emory-Tibet Science Initiative (ETSI) [1], 
faculty from the US collaborate with Tibetan Buddhist 
Universities in India to offer short science courses for 
monks and nuns training for their Buddhist philosophy 
degrees. The physics course is split into six modules, one 
of which focuses on Newtonian mechanics. Based on 
interviews with students in the course, and a mechanics 
diagnostic survey [2], we report on some common 
challenges students face when learning Newtonian 
physics.
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Introduction
Buddhist monks at three sites in Karnataka, India, participate in the 
ETSI program for six consecutive years in the summer. Each year they 
follow three, 6-10 day modules in physics, life science, and 
neuroscience. Over the course of the six years they complete 
curriculum equivalent to an introductory level university course, and 
in the physics case that of conceptual physics; Paul Hewett’s book (in 
Tibetan translation) is used [3].

The students
• Mostly between 25 and 35 in age
• Skilled in philosophy and philosophical debates. Study toward 

Buddhist philosophy degrees
• Some have gone to Indian schools, where they took basic science 

classes including physics
• Many monks escaped from Tibet and immediately joined the 

monastery. The older monks would not have followed the Indian 
school curriculum and only have a minimal exposure to science. 

The physics modules focus on the following topics
• Year 1: Overview
• Year 2: Mechanics
• Year 3: Atoms, Fluids, Thermodynamics
• Year 4: Electricity and Magnetism
• Year 5: Light, Optics, Quantum Mechanics
• Year 6: Astronomy and Astrophysics

Mechanics module (Year 2)
• Corresponds to the first 10 chapters of the textbook:
• Kinematics, dynamics, linear and rotational motion, work and 

energy, Newtonian gravity and satellite motion
• Three 90-minute sessions per day
• Demonstrations and group activities integrated throughout
• The instructor speaks in English, which is translated into the 

Tibetan by monks who have a high-school level competence in 
physics and a good command of both languages

Force Concept Inventory
• 2018 (N=73) and 2019 (N=84) 
• Minimal gains over the duration of the short course
• Many students believe that impetus is needed for 

motion
• Misconception analysis is mostly inconclusive
• Little consistency between the two years when FCI 

was administered
• About a third of the class does not regularly attend all 

the sessions
• Possible translation issues with the Inventory [4]:
• Formal language rather than colloquial
• Western sports likely unfamiliar to the monks. In 

particular the ice hockey question is generally 
interpreted as field hockey, where the ball’s 
behavior is different from a puck’s on ice

• Outer space with the assumption of vacuum and no 
external forces may be unfamiliar to many monks

Fig. 1. Sera Mey Temple and debate courtyard, Bylakuppe, Karnataka, 
India, as seen from the Science Center where the classes were held.

Free response survey (June 2019, N=27) 
Interview (June 2019, 7 participants)
When you kick a ball off the ground, why does the ball continue 
to move after it left your foot? 
• Impetus: 
• “…because of successive force of the kick. If that is not so, 

then it has to move without a cause”
• “I am still not satisfied with the explanation that the force is 

there at the time of contact and no longer there when the 
ball is disconnected from the hand.”

• “In Tibetan language it is understood that the object moves 
because there is force acting on it.”

Is there difference between force and energy? 
• Energy and force are used somewhat interchangeably in 

Tibetan and in Buddhist teachings:
• “According to Buddhist doctrine, energy, imprint and seed 

are synonyms. Force is specific and energy is more general.“ 
• “Generally, when we have to push a table we would say, 

‘apply force’ and we don’t say ‘apply energy’. Likewise, we 
would say, ‘put force to study’ not ‘put energy to study.’ 
That is force and energy has different context in usage. But 
we do say that put force you have energy.”

Lessons learned
• Clearly define scientific terms, as they take on different 

meaning in the colloquial language and/or in Buddhist 
teachings. Focus on:
• Force vs. Energy
• Speed vs. velocity

• Emphasize that science doesn’t alter the meaning of force, 
energy, etc. in the Buddhist teachings

• Spend more time convincing students that velocity is not an 
action in physics. This may require introducing relative motion 
early on in the course

• Train translators to be cognizant of potential challenges 
students face

Fig. 2. Year 2 - Mechanics  students with MK in front of the Sera Mey
Temple, at the end of the short course.


