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Introduction 

           When you walk in to a middle school science classroom across Seminole County Florida, you will see a room with an area of desk for textbook assignments and test.  You will also see an area with lab stations set up with lab equipment such as microscopes, Bunsen burners, safety items such as goggles and aprons.  If you were there when the students were there you would observe the students possibly taking notes, doing seatwork, or observing the teacher doing a procedure introduction to a lab, then moving on to mini labs from the textbooks or doing more involved labs.  Students would be using the scales and the Bunsen burners, and wearing the safety gear and working in cooperative lab groups.
          When you walk in to a self-contained classroom for students with special needs in the same school district, you will see a classroom with desk and a few tables.  If it was science time, you may see the students working out of a textbook, hopefully the same one their grade age peers are using. Or working in themed packets put together by their special education teacher, designed more to teach reading comprehension than to teach science.  They might possibly do a group activity for science that the teacher found in a magazine or online.  
          If you were to come back and speak to the teachers after school and ask about the class and how that teacher was trained to teach science you would also discover a big difference.  The teacher in the typical science classroom with the lab stations and lab equipment would say, the students are all in one grade and are all learning the same science.  This teacher would also say he/ she is certified either in middle grades science or a science area such as Biology, Physics, or Chemistry. When you walk back into the self-contained middle school classroom the teacher will explain that her students are in different grades learning the same science because he/she is unable to teach three sciences at one time.  This teacher will explain that he/she has been trained to be special education teachers, which is what his/her certification is in.   The science experience that he/she may have came just from the required classes in high school and college when he/she went to be a teacher.  You will also find out that he/she may also teach reading, language arts, history to those same students all day in that same room.  That teacher may be lucky to leave the students for lunch so he/she can get a few minutes to plan, (C, Loyd,  personal communication,  November 17, 2010).
           When I came to teach at my school, a self contained school for students with special needs for grade 8th through age 22, the students changed classes throughout the day.  When the students came to their science class, it was one grade in the correct science curriculum as the rest of their same grade peers in our district and the same book.  But because they were at a special education school, they had obtained lab waivers for their science classes, (D, James, personal communication,  April 14, 2010).
           Students are considered for placement in the self-contained school that I teach at, if they are found eligible based on need that has been demonstrated at their zoned school.  Students must display a need for a lower staff-to-student ratio than what is offered in other Exceptional Student Education (ESE) service delivery models.  Through progress monitoring data the student must exhibit a need for a highly structured academic and affective curriculum to help them with their learning gains both academic and emotional.  Students also must show a need for an extensive support service that includes counseling after prior interventions in the student’s school have been tried and shown not to be successful.  During the Individual Education Plan (IEP) meeting the team also must determine that services cannot be provided in a less restrictive environment, (Seminole County Public Schools Exceptional Students and Support Services, 2008).
            When students are placed in my school either from promoting to the 8th grade from our self-contained feeder school that has Kindergarten through seventh grade or from their zoned school because the IEP team determined that the student met the requirements for our program and that it was the least restricted environment, I have found that many of the students have not had an opportunity to learn much about science.  These students often have little to no knowledge about the other two middle school science classes or have already taken my class because the teacher has not been required to keep the students on the correct science instruction for the grade.  Those students who come to me that have already had physical science, discover quickly that it is much different than what they were taught.
             Education for students with special needs is guided and regulated by federal laws such as the Individual with Disabilities Education Act (IDEA) or PL 105-17 Reauthorization Action of 1997, (Roy, 2006).  In Florida, the state and school districts then review the law and determine the best way to effectively serve the students with special needs. Our district has made a new change for the school year 2011-2012 teachers who teach in a self contained ESE classroom in middle schools in addition to being certified in teaching ESE, must also obtain certification for the subject are they teach, (C, Loyd,  personal communication,  November 17, 2010).   Since these students are responsible for taking the same FCAT that their grade level peers take then they too must be taught by teachers certified to teach reading, math, and science.   
Literature Review
           Science is a subject that all students can and want to learn.  Some students have just been left out because they were pulled out for ESE programs such as speech and extra help in reading or because their behavior has placed them out of the class at that time.  But if we find ways to focus on the student’s abilities when we are teaching our students we may be able to catch that student’s attention who may be getting frustrated because the assignment has too much reading, by showing the concept in a power point presentation or cover some of the background noise such as the whirl of the fan that can be distracting to a student, to sounds or props in the presentation to keep him/her looking at you while you are speaking or giving an important job during the lesson to an excitable student will help keep them learning, (Costello, 2006).  We should also be looking for ways to encourage our students to explore science located within their state and region that they may not even realize exists.  It is important to help open the doors for our students to learn about different careers so they are not just limited to local jobs, (Moore, 2006.)

             When teaching in an ESE classroom, one will quickly discover that the students have a wide range skills and behaviors. “Deficits in memory, low-level reading, and writing skills, language difficulties, organizational problems and social emotional issues are just a few of the characteristics that can impede science achievement and standardized test performance” , (Steele, 2007, p. 48).  How to teach one concept, especially in science, to students in this population  so that each student can either develop the prior knowledge that they need, or to build a stronger foundation on what they know and at the same time to modify each behavioral situation, becomes the greatest challenge to teachers, (Peters, 2006).  If we remember that, “one of the basic goals in science education is encourage the students to think and reason at increasingly higher levels”, (Bittel, 2006, p. 49), then we as teachers need to continue to make the commitment to our special needs students by investigating how we can teach them in a manner that will help them reach that and demonstrate it independently.   If the teachers can determine what the most important part of the concept is while either scaffolding information or differentiating the instruction, so that students who need to develop prior knowledge and learn the concept at the same time, while other students need only to access their prior knowledge and continue to develop more advanced skill for that concept and help to balance both sides so that all students feel comfortable and confident with their learning and begin to be successful, (Peters, 2006).  Basing lessons on themes can help students with special needs focus on fewer ideas at a time and prevent them from getting lost in numerous details, (Steele, 2007).  
             It is in the nature of all teachers to want their students to be successful and not fear learning.  When teaching students with special needs it is crucial not get confused about accommodating and modifying curriculum.  These students are held to the same learning expectations as their general education peers when learning the required standards and benchmarks and taking the state assessment test.   Accommodations are designed to help students compensate for a student’s disability not to give them an advantage, (Liftig, 2006).   Some examples of accommodations are, “to the curriculum removing difficult to understand jargon on a task, rewriting directions for a lab, offer different options for homework”, (Costello, 2006, p. 52).  
  Modifications are adjustments to the student’s academic lesson that alters what he/she is suppose to learn that is different from their peers are responsible to learn.  This also does not mean that the student has an excuse not to do work or not participate in learning.  The student should be taught the same concept as their peers, but at a level of how they can best cognitively understand and be held responsible to participate and respond their knowledge, (Liftig, 2006). Modification to learning also means in our state that they are not learning the same standards and bench marks as their same grade peers and they are not responsible to take the state assessment for general education.  They do however have special standards and benchmarks that they are expected to be taught and display their learning on a state assessment based on these standards and benchmarks.  Currently at this time the test is an Alternative Assessment for Special Diploma.   It is also something that students must meet the criteria for and be agreed upon in their IEP meetings. 
               Hands-on activities and science labs are also another way for students to apply their newly learned concepts.  Incorporate sensory activities to every lesson to help develop the motor memory and to make connections with the way something felt, sound, looked or smelled to help develop triggers for the memory to use to help recall the concept, (Costello, 2006).  Structure the activity/lab so that the students have a task to focus on so that it helps them to pay attention.  The goal to a hands-on activities or labs should be that the student gain the understanding of science concepts during the experience and are able to explain what occurred and why, (Roberts, 2006). First and foremost, because scientific equipment if not used in the manner it was designed for, can become weapons of mass destruction.  Normally science is taught as an inquiry, that builds upon what the learner knows and either changes what they believed was true or builds on what they were confident in understanding.  Because students with special needs may not have the same experiences as their peers in the general education classrooms they need more explicit instruction and modeling when using scientific equipment and materials, (Steele, 2007).  One way of structuring the activity/lab is by using the concept of Coupled Inquiry.  Start by using a teacher directed investigation that gives the students a guided experience before they start their own student activity/lab.  This is a good way to differentiate the learning because the student can choose the activity/lab that they are interested in and able to investigate, (Sweeny, Martin-Hansen, Verma, and Dunkhase, 2009).Through the activity or lab the student can practice the concept and demonstrate their understanding by explaining to the teacher what happen in the lab.  This also gives the teacher an opportunity as he/she moves about the class to reinforce or to enrich students learning by re-teaching a concept through the materials in the lab/activity or by adding a higher level challenge to the concept, (Peters, 2006). Depending on the type of lab/activity sometimes even using assigned cooperative groups can help students that need a little more help in understanding the concept learn from a peer that understands the concept and is excited by what they are able to do.  It is also important to model the behaviors and strategies you want the students to follow.  Science is a natural place to incorporate teamwork.  It is important to teach teamwork skills to all students because many students have difficulty relating to others.  Teamwork skills are important not just in the students’ current learning but will be how students will be evaluated on the future jobs, (Costello, 2006).  When developing teamwork skills it is important to identify what it looks like, sounds, like and feels like.  “Important lessons for them to learn is how to respect others idea’s, listen to all members, be quiet while someone is talking,  share ideas, take turns, share materials, work together,  and to stay on task ”, ( Anderson, 2006, p. 46 ).   How a student learns to cooperate with others and speak to others in a team setting will help them to learn how to follow others directions, pull their weight when others are counting on them and be encouraging to team members that may need some extra help can only make them more prepared for real life.  
Method
The idea for this action research started to come together after I went to Space Camp Teacher’s Academy and started to see students who were retained in my grade for poor attendance start to put forth more of an effort in class to participate during hands on activities that I had brought back from Space Camp.
Every October it works out that my students are in our third chapter which focuses on all three of Newton’s Laws, air resistance, Centripetal force/acceleration and gravity.  So during the month of October, I would teach the unit the same way and have the same six labs(Newton’s First Law, Egg drop lab; Newton’s Second Law, Colliding objects; Newton’s Third Law, Bottle rocket; Air Resistance, Lunar Landers; Centripetal acceleration/force, waffle ball spin, Ball in a pail).  Student would still have the requirement that labs followed the completion of certain assignments by deadline and no referrals out of my class to participate.

To receive a referral to our Therapy Center from my classroom the students are given one warning for the following behaviors before a referral is filled out by myself or my class assistant, disrespect,  class disruption, inappropriate/obscene act, open defiance, insubordination.  A referral is filled out immediately for the following behaviors, fighting, unsafe act, vandalism, physical threat to staff or peer, unauthorized area, and shoulder bumping/pushing/horseplay.  Each of the causes for a referral to the Therapy Center held different amount of periods that had to be served before coming to class.  So for example a student that was referred to the Therapy Center for an unsafe act during second period may possibly not go back to their class schedule until 5 or 6th period.  Class work would be sent to the Therapy Center to be completed but only seat work that could be accomplished without a lot of instruction.
Once a referral is filled out the Therapy Center teacher then adds the information to a data system for how many referrals a student has received.  Prior to October the students have been taught classroom rules, procedures and expectations for performance.  They also participated in hands on training for materials, measurements and equipment use and safety.  As new students enter our class the class as a whole reviews the rule, procedures and expectations for performance and prior to the next lab a lab review in also conducted to ensure safety in the lab setting.  During Octobers 2008 and 2009, my students and assistant were told the rules for lab participation, and reminded how of my procedures for referrals to the Therapy Center.  They were not informed that I would be looking at the referrals for research.   In December, the Therapy Center teacher was asked to send me a report of all of my science class referrals for the month of October.  Only referrals that were filled out during my class time that removed a student from the room were counted and not that of other teachers during other classes that kept the students from attending my class.  
Findings
            In October 2008, I had a total of16 students enrolled in my 8th grade Physical Science classes.  My largest class at that time was my fifth period class with 7 students and my smallest class was my sixth period class with 4 students.  At one point during that month I had 2 students that were temporarily not enrolled in our school for a small portion of time.  One student out of the 16 was permanently withdrawn by the second week of that month.  Of the 16 students, five students had 5 or greater referrals, six students had none and the remainder had 3 or less.
           The students in the October 2008 group had a total of 40 referrals to the Therapy Center at our school.  The highest number of referrals was for class disruption, insubordination and open defiance.  
           In October 2009, I had a total of 17 students enrolled in enrolled in my 8th grade Physical Science classes.  My largest classes at that time were my second and fifth period 7 students each and my smallest class was my sixth period class with 4 students.  I had one student at that time mainstreaming for 1 day a week at their zoned middle school.  Of the 17 students, three students had 2 referrals, three students had one and the remainder had 3 no referrals.

         The students in the October 2009 group had a total of 9 referrals to the Therapy Center at our school.  The highest number of referrals was for class disruption.  

Discussion

     After careful reflection of both groups and discussion with my class assistant we both felt that the students in the October 2009 group were more prepared emotionally to have labs and hands-on activities than the October 2008 group.  We both felt that the student combination also played more into some of the behaviors seen in the October 2008 group.  For example, on our sixth period class we had two male students who were very close friends and also very hyper at that time of the day.  Our second semester we both noticed that one of the 2 boys stopping his behavior and not receiving as many referrals.  The other boy continued trying to gain his approval and attention from his friend not realizing that his friend grew tired of him (per conversation with peer in March 2009) and continued to disrupt class, be defiant in re-direction and would be over the top disrespectful to seek attention of his peer.  This student missed 2 of the six activities in October 2008.  
           What we did see in the October 2009 group, was that students that craved that hands-on activity thrive on that form of learning and was able to take several of the labs to an advanced level and redesign the concepts and present to peers.  Students in this group who couldn’t read the chapter due to low reading levels or write and explanation to what had occurred in the activity/lab were able to hold the item and explain the concept with correctly with confidence.
Conclusion
            Students with special needs can show decreased behavior during hands-on activities/labs.  But it is not just the students’ behavior but how they are prepared to do the lab.  Even though the 2008 group had more referrals in all it was not all of the students that were being sent out.  Those students combined with the 2009 group have showed me that hands-on activities are important to learning.  But doing labs for the sake of doing hands-on inquiry without support for students with special needs like teaching lab skills and teamwork first and just letting them play with the equipment does not teach them the concept.
              Unfortunately, students like mine on an overall look at the state assessment and those who it matters to with support from home take the test like it is the most important thing in the world, other who have no family support or who won’t use the built in accommodations just guess to get done quickly and to get to sleep during the rest of the testing time.  If this group as a whole would be better motivated to take the test then the 8th grade Science FCAT would also be a great tool to measure how much, the hands-on activities and labs helped them be prepared for the test.  One student in the 2009 group also in my homeroom, which meant I proctored his exam, asked for his accommodations since his test are normally read to him in science and he scored a 2 which was an improvement from his 5th grade FCAT where he score a 1 and a low level 1 at that.  
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