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Abstract

A challenge for all physics teachers is to make a classroom full of meaningful, purposeful learning moments. This can be magnified for a beginning teacher while trying to establish a respectful learning community (Lederman, 1998).In this paper I will discuss how beginning physics teachers can utilize modeling discourse in classroom management, and show examples of how I use modeling to expand learning and understanding of physics in a high school physics classroom.   Many first year teachers plan lessons where the objectives are more centered towards managing student behaviors, and completion of tasks, rather than focusing on meaningful instruction (Lederman, 1998).  The goal of this manuscript is to discuss how a teacher can design lessons, based on student to student interactions, and set up a classroom culture that is open to discussion and collaboration to support their students’ formation of their own understandings of physics phenomena.

Classroom Management and Modeling Discourse in a High School Physics Classroom

Introduction


Educational researchers have looked at the task of classroom management in a broad spectrum in secondary education (Levin & Nolan 2003).  Many different strategies have been suggested to help pre service, and in-service teachers successfully manage a classroom environment (Wong & Wong, 98).  The purpose of the paper is to expand on these practices, and look at these practices specifically in a modeling physics classroom, based upon the current Physics Education Research (Desbien, 2002).  In a physics classroom, students will have a need to move around and work together, both in the lab setting and on problems.  The set up of the classroom, both as a physical environment, and as a nurturing learning environment is a necessity to promote student success (Desbien, 2002).  In this manuscript, I will discuss two main areas of classroom management: the classroom environment, which includes the physical environment, and the classroom culture, and lesson design. 

The Classroom Environment


  Both the physical environment and the learning environment must be taken into account by the beginning physics teacher.  In the physical environment we will look at the arrangement of the classroom. In the arrangement of the classroom the seating arrangements for classroom activities, labs and demonstrations, and classroom discussions, circle whiteboarding, will be focused on.  Circle whiteboarding is a method of student led discourse that is used for students to present and discuss their ideas in class. (Yost, Groeshel, Hutto, 2002)  The setup of the physical environment will help with lesson design, discourse between students, and allow students to know what the teacher’s expectations are for the year.   


The learning environment includes discussion/discourse in a classroom, student led discussions about problem solving tasks, and student motivation; how the teacher can get students excited about the learning process in physics, and classroom procedures and expectations.  The teacher will play an important role in setting up a classroom culture that will foster collaboration, and positive discourse within the classroom (Desbien, 2002).  

The Classroom Environment


The Physical Environment


The arrangement of the students in the classroom needs to foster discussion within the entire class.  If possible students should be seated in a circle, or there should be room in the class for students to gather in a circle for discussions.  Students are more likely to participate in classroom discussions when they are seated in a manner where all can be seen and heard (Desbien, 2002). The physical arrangement of the classroom can have an impact on your students’ success in physics.  The class should be arranged in a manner that allows students to talk to each other about physics.  The seating should be so to allow discourse between student to student, and students to teacher.  The classroom setup should allow students to talk to each other about physics, which helps with the learning atmosphere (Court, 1993). Allowing students to sit in an arrangement that allows them to talk to one another will help them with problem solving tasks, and facilitates socialization between students that may not normally interact.  Socialization has been shown to help students to be more successful in the classroom. Student success in school, and stress levels can be affected by making secondary school learning more exciting and more enjoyable (Court, 1993).



In a smaller classroom where lab activities and classroom discussions must both occur, grouping the students in small clusters around the edges of the classroom, and leaving the middle of the room open will allow for an area for the class to meet for discussions.  Students should face all of their classmates, sitting in a circle.  This arrangement also helps keep students on task, with their peers facing them (Desbien, 2002).  An example of a modeling lesson can be seen at http://physicsed.buffalostate.edu/rtop/videos/RTOP4/.  

 
In my classroom I have arranged my seating area into groups of four students working at tables together.  These tables are arranged around the center of my classroom.  This allows for small groups of students to discuss the lab activity, or problem solving activity in small groups.  The center of the room is free, which allows room for demonstrations, and allows us to come together in a circle for large group discussions.  The openness of the classroom allows me to move around the classroom using formative assessment to gain an understanding of my students’ progress, and allows me to ask questions to promote their thinking.  A diagram of my classroom is included in Figure 1. 
I feel that in a physics classroom it is important for students to have the ability to work together in small peer groups where they feel comfortable expressing new ideas as they come up with an understanding of physics.  This grouping of students allows me to move around the classroom seeding questions, asking questions that will direct their development of ideas, to the small groups (Desbien, 2002).  At the beginning of the year I allow students to select their groups for both labs and discussions of homework review.  I feel this takes some of the anxiety away from the students as they begin to familiarize themselves with circle whiteboarding.  As my classes become more familiar with class discussions, I then begin to group students so they will work with different classmates throughout the remainder of the school year.  I also make sure that throughout each whiteboarding session, group members take on the roles of group leader/manager, scribe, and reporter.  I feel it is important for each group member to present ideas to the class.

The Classroom Environment


The Classroom Culture

The Classroom Culture includes the classroom expectations, discussion/discourse in a classroom, student led discussions about problem solving tasks, a feeling of comfort allowing students to take risks, allowing for socialization, and how the teacher can get students excited about the learning process in physics (Sawada, Piburn, Turley, Falconer, Benford, Bloom, & Judson, 2000)  



It is important to begin the year with set rules and expectations.  These can be decided on by you, or done as a group discussion at the beginning of the year.  It is imperative as a teacher to stick to these rules, and show students that they are the same for everyone.  Your students must know you make the decisions, and that it is either their choice to follow the class expectations, or serve the consequences (Blanton, 2003).  It is important for your students to see you as the decision maker in the classroom.  This gives you your authority, and students will respect you for decisiveness.  Being consistent with your decisions is important, you can lose control by allowing students’ to get away with something (Blanton, 2003). Consistency is one of the most important parts of classroom discipline.  A teacher must not show any inkling of favoritism in the classroom, or allow a chance for this to be seen by the students.  Showing equality amongst all students will help establish a climate of fairness (Blanton, 2002).  If your students feel that you are operating on favorites, they will begin to lose respect for you.  The loss of respect from your students will increase the difficulty of classroom management, which is built on respect based on how you prepare for class, and treat your students (Blanton, 2002).


Allowing students to work together is the first step in setting up a learning community in a physics classroom.  Allowing students to discuss their ideas within a small group of peers will give students a chance to begin forming their ideas in a less threatening environment, while receiving feedback on their thoughts. Setting up a classroom atmosphere that is conducive to participation requires an environment that is supportive and empathetic rather than competitive (Desbien, 2002).  When setting up groups for small group work, or in circle whiteboarding sessions the teacher must watch group composition.  Groups should be no larger than three with mixed ability levels, and students should rotate member’s roles as facilitator, scribe, or critic.  Retrieved from http://physicsed.buffalostate.edu/AZTEC/BP_WB/index.html
 
The teacher must set up this learning community at the beginning of the school year.  It is beneficial to build this learning community before the introduction to physics content.  This will take away the pressure students feel to learn the material, and allow them to focus on the method of learning, rather than understanding curriculum they will be assessed on allowing the greatest number of students to be involved in discourse, and become contributing members of the class (Beane, 1995). 


The role of the teacher in this classroom should be to facilitate the discussion amongst these groups, allowing for the classroom community to build upon their ideas.  It is the teacher’s role to help instill a belief that discussion is purposeful, and allow the students to carry their discussion to a consensus.  Your students must understand the need for an open and supportive classroom climate to make progress towards a consensus (Desbien, 2002). A consensus does not need to be reached by the end of every lesson; it is the teacher’s role to allow students the necessary time to reach this group understanding through their discussions. Extended discussions will often require more time than is allotted in traditional 45 minute periods. Block scheduling, or back to back scheduled labs and classes, allows more time for discussions and make the management of the classroom discourse easier(Desbien, 2002).  In the event that the class cannot reach a consensus by the end of the lesson, it is the teacher’s role to facilitate the continuation of the discussion the next class.  This will be more evident when block scheduling is not used.   

It has been shown that a classroom where modeling discourse is used that student understanding has been increased versus traditional lecture-style lessons.  In comparison to traditional classroom management styles, modeling discourse classes were shown to have a better understanding of problem solving skills, forces, and improved student views of science (Desbien, 2002).

Secondary students in science classrooms can be engaged by doing activities that allow them to be actively involved working with their peers.  By allowing students to work on activities such as laboratory experiments with a group you can increase the interest and motivation of your students.  Students are motivated by hands on activities that are open to social situations (Palmer, 2009).  By allowing them to be active, and work in social situations you can address one of the social needs of secondary students.  High school students have a need to belong to a group of peers that accept them.  By giving students a chance to work in groups, this need for belonging and acceptance can be nurtured by the physics teacher (Levin, 2003).  


I have found in my classrooms that most students are familiar with the expectations in a science classroom from the beginning of the year.  Students understand that they are in a science classroom, and need to follow safety precautions in laboratory settings, and understand the typical behavioral expectations of a classroom. The area that my students are not as familiar with is within an atmosphere of group discussions.  I explain to my students that they will all be responsible for our class learning, and understanding physics.  We have a discussion at the beginning of the year about how we will be using small group, and large group discussions to learn about physics.  I expect my students to treat each other with respect while we are in group discussions.  The area of my class that most students struggle with is presenting their work to the rest of the class.  It is in this area that we have a discussion about what types of comments and questions are appropriate when a peer group is presenting their work and ideas about a new concept.  This discussion at the beginning of the year helps set the two forms of classroom culture, the communicative interactions, and the student-teacher relationships (MacIsaac & Falconer, 2002).


In my classroom I encourage my students to have discussions with each other on both a small scale, and as a class.  The large group discussions are the most difficult to facilitate.  At the beginning of the year students are very much afraid to be wrong in front of their peers.  I begin the year by modeling to my class the types of questions that I would ask to help me understand the topics, and gain an understanding of the curriculum.  It is awkward at the beginning, as most students I have had in class are not comfortable admitting they do not understand, and knowing what type of questions to ask to help them gain understanding.  I have found that by beginning the year with a building exercise around a topic not wholly related to physics it helps my students with the building of the skills needed in group discussions.  


In the first few days of class, I have my students work in groups of 3-4 to make instructions on how to build something out of Legos.  I see many questions about the parameters of their instructions, and I simply restate that I want them to make a set of instructions on how to build their chosen shape.  I then redistribute these amongst the groups, and have them complete the directions.  The results typically result in shapes that in no way correspond to what the groups originally designed.  As a class we discuss what was missing from the directions.  This is a fun way that allows the students to discuss how they can better describe a procedure, and allow them to begin class discussions in a non threatening way.  

Student Motivation


Students are less likely to stray off subject, and become a disruption to the classroom climate if they are motivated to be active members of the classroom.  Levin and Nolan (2003) address student interest, student needs, and novelty and variety as key points to keep students motivated in the classroom.  Students need to have interest in the topic.  This can be done by relating the material to content outside of school.  It is important for the teacher to explore and value interdisciplinary contexts and real world phenomena in their lessons (MacIsaac, 2002).


High school students also need to see some form of success to keep them involved and motivated in the lesson.  By succeeding at somewhat challenging tasks, student motivation increases for future learning (Levin, 2003).  


 Teacher feedback is a strong motivator of student learning.  Students must receive comments, written or oral from their teacher to show if they understand the topic, or if they need to continue working on a particular topic.   Encouragement from the teacher shows the student they are behaving in the proper manner, showing good effort, making progress towards mastery of the topic, and gives the student a feeling that their teacher believes in them.  The teacher should also point out the negative aspects in students work so they know where they can improve (Levin, 2003).  Lastly, some tension in the classroom increases learning in students (Levin, 2003).  All students should know that they may be asked to demonstrate their learning.  This will help to keep students on track, and focused on the lesson.  This can be achieved by randomly asking students to answer questions, or to make it known that you will expect all students to take an active roll in classroom discussions.  The use of whiteboards for mini presentations of problem solving tasks is a great way to keep students active, and to give them a moderate amount of tension to increase their focus on the lesson. 


I have found that through the use of whiteboarding sessions in class, students maintain more focus, and motivation to be actively involved with class.  When my students know that they will be expected to share their ideas they are more likely to stay involved with the class discussion. 


When I have a student, or a group of students who are struggling to understand a topic, I will often ask them to present on part of the topic that they understand.  This allows for them to be correct, and show the class that they are doing well.  It also allows for me to give them some positive feedback.  When my students succeed they are more likely to take risks.  I find this to be particularly true at the beginning of the year when we are first starting to do presentations in class.

   Lesson Design


A well planned lesson can be one of the stronger tools a teacher has in effective classroom management.  By effectively planning a lesson fewer opportunities for misbehavior are allotted to the students (Blanton, 2002).  In designing a lesson a lesson MacIsaac and Falconer (2002) show that the teacher should respect students preconceptions, foster learning communities, explore new topics before formally addressing them, and include student ideas in classroom direction.


 A lesson should be designed based upon student-centered activities; inquiry based labs, and should allow for students to discuss their findings towards a development of a model (Blanton, 2002).  Studies have indicated that lecture based instruction is not effective in transmitting knowledge in mechanics to introductory physics students (Wells, 1987). Instruction can be improved upon in a physics classroom if the lesson focuses on the building of models, and student discourse, rather than specific content.  Instruction should focus on the development of modeling techniques rather than the acquisition of physics content (Desbien, 2002).

  
The lesson should include group learning, where students will begin by exploring, making observations, and using their skills and knowledge of physics with support from their classmates and teacher (Sawada, 2000).  This can be done by working in small groups on problem solving or lab activities, while the teacher uses formative assessment to gauge students’ understandings/misconceptions, and elicit students’ prior knowledge (Henry & Henry, 2006).  A great way to facilitate discussion during group work is through the use of circle whiteboarding (Henry, 2006).     


After the students have had the chance to work in small groups’ closure should be provided.  This can be accomplished through the use of whole class discussions based upon how small groups of students have solved the particular problem.  The use of whiteboards will allow students to share their thinking and come to a group consensus about an idea (Henry, 2006).  By reaching a consensus that the students agree upon, closure can be reached by the students.  By giving the answer to the class, the teacher takes away the students ability to develop a model.  Allowing students to discuss the topic until a consensus is reached will allow a stronger understanding of the information.  As a teacher you should encourage your students to use the resources their classmates possess, instead of providing them to your students (Megowan, 2007).  


Following group led closure students should be given the opportunity to practice the problem solving skills that they have built upon.  Giving homework or individual seat work will give them the opportunity to hone these skills.  This individual work can then be used to expand into small group discussions, and then large groups’ discussions reviewing the skills they have gained, reinforcing the new skill set (Levin, 2003).


In a typical lesson, I will introduce a topic to my class through demonstrations, laboratory experiments, or through discussion.  After the initial introduction I have my students work on this topic in small groups using whiteboards to begin to formulate their own definition of the problem.  After working in small groups I have my students’ give whiteboard presentations of their models, a description of their understandings/questions, of the topic.  We then discuss each group’s understandings and questions together as a class.  The important part of the class discussions is to allow the students to work together to come upon some consensus about the topic. I expect my students to lead in board meetings. I hand over the floor to them so that they can take turns as leader and interlocutor.  Encourage them to talk to their classmates-not you (Megowan, 2007).


When beginning a new topic I first begin with a demonstration that allows my class to see some new phenomenon in physics.  From the demonstration I am looking for my class to make observations.  From their observations I guide their thoughts towards the formation of an experiment to test their ideas.  An example of this is my introduction into motion.  I begin the first class on motion asking my students to make observations on a toy car traveling in a straight line across the classroom floor.  I guide them through questions to measurable quantities such as distance and time.  We then go into our first lab on constant motion.  The groups are then able to collect data and come up with some conclusion about the motion of the toy car.  

Summary


The use of modeling discourse to facilitate classroom management can help a new teacher develop lessons that will support meaningful learning opportunities for their students.  By creating a classroom environment that facilitates learning of physics will help the new teacher be successful in physics education.   Both the physical environment and the classroom culture play roles in developing a successful learning environment. The creation of a classroom culture that uses student discourse to explore physics content will enrich the understanding, and learning of physics in the classroom.  The use of circle whiteboarding will help the teacher facilitate student motivation, group learning, and help create a classroom culture where students can learn physics together in a safe learning environment where the teacher acts as a Sheppard rather than a director.  By planning lessons around students’ interactions and discourse, rather than direct lecture, students will be able to form their own understandings of physics phenomena.
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Area for whole class whiteboard discussions.  





Students sit facing each other.
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