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Effects of Classroom Lighting Type upon Students Concentration and Focus
	I became interested in the relationship between lighting type and attention by chance and curiosity. My former school is located in the top of a hill and all rooms are provided with windows walls to walls. Even dough the natural clarity, it was a costume in the school to supplement it with fluorescent lights. 
	At the middle of year 2006, one of the science teachers moved to other school and I was assigned one of her groups, well known by their overall lack of focus and concentration.  In order to do some intervention and get the group more involved with the class, I tried several strategies including increasing the audiovisual components and increasing the hands on activities and labs. These changes were positive for some students but not all.  Being an adept of the  Brain Based Learning Theory,  described by Bransford, Brown and  Cocking in 1999  as a biologically driven instructional framework  that considers how the process of learning changes both the structure and functional organization of the brain, at one point I  considered request the required institutional and parental  consent to use brainwave entrainment to increase the focused attention of the students.  This particular method of audio entrainment has become popular in the form of music and audio cd and several researchers have found to effectively induce desired effects. One of the studies, conducted at the University of North Texas, demonstrated significant changes  in the attainment of desired brainwaves such as theta frequency and delta frequency after five minutes of subaural stimuli ( Kennerly, 2004). In further studies conducted in Canada, an entrainment of 20 Hz was proven to produce significant reduction in depression and anxiety  in subjects after two weeks ( Berg and Siever, 2009).
	Just when I was preparing the forms, an interesting observation made me reconsider the implementation plan.  Since one particular month the electricity bills of the school started to increase considerably and in order to save energy, the president himself started to do walks thought the buildings turning lights off in unoccupied classrooms.  At the start of one of my classes (not the target group),  when I was administering a questionnaire to the group, the president passed by the classroom and thought the room was empty and turned  the lights off.  After a while I went to the switch to turn them back on and almost all students at unison requested to leave them off. They verbalized that they were feeling better  and more motivated during the time when the lights went off. 
	Intrigued and out of curiosity I left the light off the next  class period with my unfocused group and  to my surprise, I perceived most of the students as been more concentrated and focused. They specifically were able to finish the assigned work load for the day and there were less disruptive behavior and lesson unrelated comments.  For this time on I just used natural daylight as my lighting option for my classroom and I could see how grades and class participation improved. I shared my observation with other colleagues at a school meeting and they started depending less of the artificial lighting. By the end of the semester I inquired about their experiences so far and all of them had noticed an improve in focus, behavior and overall grades.  
	Nevertheless the parents were skeptical  specially due to a few of them arguing that behind the more daylight/less artificial light propaganda in the school  there were the sole economic interest of the administrators reducing the electricity bill. 
	In this context I was given the task for the summer vacations to document  my findings with evidence from research  and just when I started, I moved to occupy a non teaching  position at another school.  Although I offered to follow up with the assignment, since the complaining parents have their children graduated, the administrator decided that they just continue with the recommendations based on my experience.
	After a few years I returned as a classroom teacher and have the opportunity to retake my initial observation regarding lighting type and concentration and test it under a more challenging scenario.  In this time, the school building was a rehabilitated manufacture facility turned into a school. As a consequence, none of the classrooms have windows and all lighting depended on fluorescent light.  This dependency on artificial lights was to the point that when electricity fail and the emergency power generator also fail, classes had to be suspended because of the darkness. In this particular scenario, the students, all males and sports oriented, exhibit lack of focus and concentration as well as several degrees of hyperactivity.  When I started meeting  my colleagues and school officials, everyone accepted as a fact that the overall lack of focus was the result of having students more interested in the sport curriculum that the academic.  Perhaps this is true for some students but as I met my groups and started interacting with the students I was able to see several patterns resembling the target group at my former school.  Could teaching under artificial light conditions contribute to lack of concentration in the classes resulting in lower performance?
	Several studies suggest a direct relationship between day lighting and school performance.  One of the studies was conducted with elementary students, fifth graders, from California, Washington and Colorado.  By controlling other factors such as teacher experience and demographic profiles of each of the school part of the study, the researchers found a statistically significant connection between the presence of daylight and performance as measured by their scores in standardized tests in math and reading (Heschong, Wright and Okura, 2002). Similar results were obtained in a study with 16 elementary and 8 middle schools in California, graded by their daylit – non daylit characteristics. The researchers in this case reported an average improvement of 4.7 % in standardized test performance associated with daylit schools (Nicklas and Bailey, 2009).
	However there are several strong limitations of these investigations as applied to understand my reality in the classroom. The first limitation is that none of the schools in either study has a situation of no windows at all like the school I am working.  The range of environmental characteristics had ranged from one to two windows to an open space in green buildings. Another important limitation of the above research is that they had focused in performance as measured by scores. The performance of my students are within the average curve, what I am interested to address is change in behavior, a more qualitative attribute. Finally,  as stated in the fifth graders study, the kind of statistical analysis conducted as part of these research just demonstrated that correlation between student performance and lighting conditions exists without addressing the underlying reasons or mechanisms involved (Heschong, Wright and Okura, 2002).
	Recent studies could shed some light regarding the connection at the brain level.  In a single blind study, subjects were randomly exposed to either incandescent  lights or compact fluorescent lights.  After the long term exposure it was found that those subjects exposed to compact fluorescent lights exhibit higher prevalence of alterations in their electrical activity of the brain, mostly altered alpha waves, suggesting irritating effects (Arefjev, Cbalkovskaja and Mameniskiene, 2011). Although none of these lighting conditions are the ones prevalent in the classrooms at my school, irritability due to electrical brain activity alterations could explain the difficulty in concentration exhibited by the students. 
	Further studies in the area, again using incandescent and compact fluorescent lights, concluded that compact fluorescent lights induced melatonin suppression in experimental human subjects.  The authors suggest that this melatonin suppression could significantly affect the circardian rhythm physiology, impairing cognitive performance ( Chellappa, Steiner, Blattner, Oelhafen  and  Gotz T, 2011).
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