By Dave Doucette: 

2-h Workshop Session “ Martial Arts Can Give You the H.O.T.S.” 

                                         (higher-order thinking skills)

        
 The activities in today’s session are original and still under development. They are intended to be engaging cognitively and emotionally - to be fun! That is the easy part. Physics has the inherent advantage of being an integral part of music, sports, dance, and technology. By taking advantage of the current popularity of martial arts – mixed martial arts fighters are today’s ‘rock stars’ – I organized an engaging set of activities intended to: 

i) serve as a diagnostic activity for the SPH3U units of ‘forces and motion’ and ‘energy, work and power’,

ii) to set the stage for launching a ‘culminating presentation’ for the aforementioned units, entitled ‘Physics in Sports’ [see handout attachment].  


After an introduction and overview of Physics Education Research (PER) implications, workshop participants were assigned to one of three groups:

 a) punching pads,

 b) kicking pads, and,  

 c) breaking boards (commercial rebreakable plastic boards).. 

They were divided into subgroups:

 i) applying Newton’s Laws, or

 ii) applying the concepts of work, energy and power .

Participants were given 15-20 minutes to interact with the equipment  They punched, chopped, elbowed,  kneed and kicked the various pads and smashed their way through  a succession of ‘boards’. 


They were then provided with whiteboards, markers and erasers and asked to prepare an interactive presentation for the other two groups. This required 10-15 minutes of preparation and another 30 minutes to present. Students require a much briefer period to present but participants paused often to reflect and discuss the pedagogical insights and implications of the activities. Rather than push ahead with subsequent planned activities, we remained with this ‘rich learning activity’. Indeed, one of the caveats of constructivist teaching is to have a flexible lesson structure to take full advantage of extended ‘teaching moments’.


On the next framing activity, participants were then provided with pieces of a puzzle to connect. ‘America’s Lab Report, 2006’1, a report released by the NSF and chaired by Carl Wieman* (Physics Nobel Prize, 2001). The puzzle consisted of a set of four recommendations to create a classroom learning culture [How Students Learn]  plus four more guidelines to constructing Effective Lab Experiences.  The pieces of the puzzle challenged them to match the guidelines tiles with descriptors.   

Once again they took longer than students groups and remained highly engaged. This was an example of an Instructional Intelligence (I.I.) technique [Beyond Monet2] illustrating how puzzles can provide cognitive engagement, encouraging students to attend more deeply to what would normally be a passive transmission learning experience.  It was also intended to familiarize participants with a big-picture framework for creating a learning classroom community and a small-picture view towards designing effective lab experiences. The Martial Arts activity was discussed as an example which addressed both aspects of the learning paradigm.


The balance of the workshop was used to introduce “Physics in Sports’, the importance of PCK (pedagogical content knowledge) to effective teaching practices and to introduce guided-inquiry worksheets. Time did not allow for the guided inquiry worksheets to be examined and critiqued. This was intended to complement the ‘Martial Arts’ theme by focusing on one activity  - board breaking - and  completing a guided inquiry worksheet. These worksheets integrate activities and scaffolded questions intended to focus attention on the salient features of an event and connect them to the related physics principles (or ‘models’).  A key strategy in implementing this method is to use whiteboards with small group cooperative activities to promote student discourse4. 


This inquiry activity was linked to the Modelling3 method of instruction (David Hestenes, University of Arizona).  This method springs from appreciating that various elements of physics instruction: graphical analysis, mathematical formulation, concept development, pictorial representations, are all models of  an event. Each modality activates a separate area of the brain and are not automatically integrated. It requires carefully sequenced kinesthetic experience and scaffolded questions to lead students to gradually link the modalities into a coherent framework of understanding – a gestalt. As there was insufficient time to attend to this aspect of the workshop, it will be a focus for the November STAO conference when Dave Doucette presents another workshop on the martial arts theme. 


The session ended too soon – as always – but left participants with much to consider. And some interesting experiences to relate to their friends and colleagues! After all, when was the last time you got to karate-strike and break a board? Haiyah!

* note: Nobel-prize winner, Carl Wieman, joined the University of British Columbia (UBC) physics faculty in January 2007. Dr. Wieman is devoting a major portion of his time to leading the cause for science education reform. His presence in the Canadian science education landscape bodes well for the future of Canadian science education reforms.
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Note: Dave Doucette chose martial arts to frame this workshop as he is an expert in martial arts and martial arts instruction (6th degree black belt), with 4 decades of experience. As such he is keenly aware of potential injury hazards and has ready access to equipment. It is not recommended to use martial arts as a focus activity unless certified expert instructors are available to monitor the activities. But any activity – dance, gymnastics, track *& field etc – could be substituted. If a teacher has an expertise beyond the classroom, as in the case of Dave Doucette, then it is an opportunity for the students to see a teacher outside the narrow dimensions of ‘classroom teacher’. Alternately, a community member with expertise could likely be easily convinced to a focus session on their area of expertise. 

