
Science teachers who employ technology in the classroom enrich the learning experience drawing in the interest and enthusiasm of students in new and incredible ways.  In the past, students were taught using overheads and the limited ability of the teacher’s drawing skills.   Pictures in books were and sometimes still are little more than drawings.  Notes on the Human Nervous System, for example, depended upon the imagination of the teacher.  I once used Twizzlers and candy rings to represent the human neuron.  Many educators taught without imagination and the best they could do was give notes and show a movie to reinforce information in order to help students internalize concepts.  Now, technology changes all of that.

I have been teaching Regents Biology for four years now.  Recently I volunteered to teach all of the special education students that are expected to take the Living Environment exam.  In the past, the veteran teachers were each given one class of these students so as not to overburden any one of them.  Purely by accident, my first year teaching I inherited one of those classes.  With no idea how to teach such a group I went to the others for advice.  They all seemed to rely on the “assign and tell” method, and if no one caused trouble…


Technology makes teaching all students more pleasant.  It makes teaching Special Education students rewarding.  Completing a learning style inventory on most of the students would reveal several common themes.  Most obviously, that they are visual learners and that their attention spans vary from person to person.  As a whole they cannot be expected to sit still and absorb disjointed information for the time of one complete period.  


PowerPoint attracts, engages and retains the student mind.  All of my lecture type lessons are prepared using Microsoft PowerPoint.  These lectures usually take place two to four times a week based upon a two-day cycle of classes where every alternate day students have a double period of Biology.  The other class times are spent working on reinforcers of one kind or another, labs included.


PowerPoint presentations do more than just impart information.  The notes I give are short and to the point.  Students do not need a glut of information to absorb the concepts and understand the realities of the subject.  But, they do need stimulation.  PowerPoint oozes with excitement when employed to its potential.  Pictures and movies appeal to the student need for visualization especially where abstract scenarios are presented.  There is little today that is not photographed or processed on the internet, one needs only to seek out the possibilities and relay the best to the learner.  Human blood circulation can be explained over and over.  One popular teaching strategy has been to have students walk through a simulation of human organs, this may appeal to the kinesthetic learner, but a movie that shows a live beating heart and real blood flowing, are irreplaceable.  Medical students were the only ones to see these things in the past.  Now we have the potential to bring them into every classroom.  In fact, an anatomy class only works on cadavers, preserved human specimens, when in reality the view is not realistic to the true look and feel of life.  Photographs of living organs tell a much different tale.


There are many sources I use on a regular basis.  Each serves its individual purpose.  The textbook company Holt, Reinhardt and Winston issues a CD with its book Principles and Explorations.  This handy device contains worksheets, tests, lesson plans, labs and the one feature that I use the most, reading comprehension.  I introduce each new topic with a reading.  It is my personal mission to help students understand the necessity of reading comprehensively.  The portions of the Regents Exam that contain reading comprehension are the easiest to answer due to the fact that all the answers are within the text.  Why not do well?  We don’t like to read.  I am working on the “practice makes perfect” concept, giving them reading strategies and graphic organizers as we go along.   As an added bonus, at the click of a mouse button, all of the lessons are available in Spanish.

The internet is the place to go though.  There is a drawback.  It is so easy to get lost.  For that reason, as a unit, the Biology teachers in my school share everything.  Whenever we find a site or a lab that interests us, it gets passed around.  One of my personal favorites is a complete site; The Biology Project.  I was looking for a way for students to see genetic karyotypes and understand the process of producing and understanding them.  A search came up with this site that has an online lab where chromosomes are missing an the student is required to match up chromosomes with their mates.  It has a game feel to it without the childishness that other sites have.  After that completion the students must then evaluate the karyotypes and determine the specific disorders that the individuals have, it’s a simple version of a technologically specific job with printable results.  This site also presents the lessons in Spanish.  See a sample in the Appendix.

Mr. Biology has lots of goodies too.  You can get notes, worksheets, PowerPoints and labs.   Access Excellence and Enchanted Learning also offer worksheets, labs and activities.  These sites however, tend to look more appropriate for the younger grades.  When searching for websites about genetics the possibilities seem almost endless.  Right in our own backyard is the site for Cold Spring Harbor Laboratory.  Historical genetics lessons hit home when text materials discuss a Long Island laboratory.

College sites integrate well into many high school lessons.  Some of them delve into too much detail especially when it comes to labs, nevertheless, many a college professor lists his lessons and links which can be modified, expanded or just exemplified.  http://gslc.genetics.utah.edu/ has links and great activities out of the University of Utah.

Teacher organizations have sites that cover many needs.  They offer articles about trends in curriculum and strategies for teaching that curriculum. http://www.teachersfirst.com/ae.htm has listings of activities as donated by different teachers.  The subject headings make navigation easy and information about the individual contributor is also included.


Bulletin Boards are a great place to vent and ask questions of other professionals when dead ends are all around.  Sometimes outsiders are more objective, and sometimes outsiders are just strange.  Nevertheless, you never know when and where inspiration will strike.  When searching for help on what goes on in teaching Genetics and Ethics in the classroom I came across Boolybooly, the discussion on where the world is headed in this era of the genetic information explosion gave me some interesting avenues of thought to bring into the classroom.


Any attempt to integrate technology into the classroom has its challenges.  First and foremost is the availability of the equipment necessary to perform the task.  Most of us, as teachers have access to the information and the skills to create wonderful lessons, but when the time comes to share our hard work with the students, dollar signs get in the way.  Last year in my high school we had five projectors for presenting PowerPoint presentations.  That translated into one projector per floor of the building.  The one that I had access to was used by Biology, Chemistry, Foreign Language, Business and Technology.  After much complaining the school budgeted for an additional machine for each floor and intends to add more whenever possible.  Believe it or not, last year was not a problem.  New teachers were few and new to the teaching profession, not yet ready to take on the lengthy preparation of PowerPoint lessons.  Now, in Biology alone we have five new teachers and two semi-new who are all anxious to make things interesting.

One alternative lies in making use of the computer room.  This room is designated for math and science, but is basically available to the first person who signs up to use it.  Personally I only use this room for a couple of lesson types, if students need to conduct research on independent topics, a couple of interactive labs, and internet treasure hunts.  Controlling the student stroll along the internet highway is sometimes more than one teacher can manage.  Teaching Special Education classes it is easier for me because I only have to monitor 8 or 10 students at a time, nevertheless it can be tedious to constantly remind them that we are not in the room to listen to music or play games.


One of the things that surprised me the most was the students’ inability to navigate and retrieve pertinent information.  The first time we went to the karyotyping lab, I simply instructed them to type the word into a Google search.  When multiple sites presented themselves, students became easily frustrated with looking for the right one.  It wasted class time and created an atmosphere that carried into their work.  Since then I give them the direct address or place a folder on each desktop with the necessary information.  This brings to mind another problem, time.

It takes a long time to prepare and most of all check anything that employs the internet.  Teachers must be doubly aware of sites and links to which they expose their students.  Even though the school blocks things of a sensitive nature, if there is a will to seek them out, the kids will try and more often than not they succeed.


Time in the classroom must be well spent.  So when we hooked up the wireless internet and as student asked a question that I couldn’t answer I “asked Jeves” which took time away from instruction.  The availability poses so many opportunities but it is important to prioritize those opportunities.  Today, when that happened, we waited until the notes were complete and with spare time we checked for the exact procedure that takes place when males have a vasectomy. 


In the future I plan to continue using PowerPoint for my lectures.  I will bring in some learning type games via the internet.  For example, http://gslc.genetics.utah.edu/ which contains a link to “Space Doctor”  a game in which the students are an alien doctor responsible for choosing the genetic engineering procedure for curing the ills of various space aliens.  Yes, it is cartoonish, but it makes them think.  In my small classes they will have fun laughing and predicting.  The only thing I would like to change is the hardware.  I have downloaded an application for a grant involving the purchase of a smartboard.  The grants typically fund up to 70% of the price.  I plan to do a fundraiser for the remainder of the cost.  This will be a permanent fixture in my classroom so there will be no more hunting for projectors.  

The North Babylon website has “lots of room” and at the first possible moment all of the class work will appear on a link to my name.  Due to the nature of my students, many of them are out of school or in suspension in school.  With the development of the site they will be able to see the class PowerPoints, labs, homework etc.  It appears on the surface to be a great way to cheat, and the students have already said that they will print out the slides and stick them in their notebooks so they don’t have to copy notes.  Too bad for them, it won’t work, I check their notes and grade them upon the completion thereof, the handwritten completion.  So, I’ve told them to go ahead, but that 5 point class work grade will not be allotted unless it is handwritten in their notebooks.  

The Excel spreadsheets that contain their grades will also appear on the site.  The parents will be instructed to look at any time to see their students’ progress.  The information is already coded by school ID number to insure anonymity.  I have also considered a spreadsheet containing a numerical equivalent to daily behavior.  The students can hardly wait!
Here is a small sample of what parents would find.  Of course a legend will be supplied for the terms used.
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Karyotyping Activity 

Patient A's Karyotype 
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Place this chromosome in the partially completed karyotype below by clicking on its homologous chromosome. If you match the chromosome correctly, you will proceed to the next chromosome. If you match incorrectly, a page will explain why the chromosome you chose is not the unknown's pair and you can choose again. 
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