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Abstract

The focus of this study was to investigate the effectiveness of the team approach to teaching science at the secondary level.  The first step in this process was to examine the social dynamics of formulating student teams.  Next, a comprehensive reflection of my professional collaborations helped me to understand and probe reported published research.  Alignment with the National Science standards was useful in developing my study.  Integration of pertinent research provided the reader with an interesting range of linked studies and their corresponding sources to evaluate.  This study remained open to new knowledge that became apparent during its course.  The section for further inquiry extended the utilization of the collaborative process in science instruction to the performance of Action Research aimed at developing well-managed student teams.   

Rationale

     The Action Research that will be accomplished through this study developed from an observable need shared among several high school students.  Specifically, the focus of this study is to address the social dynamics of managing effective academic science teams.  The team unit allows for academically relevant interaction among its team members and inclusion of diverse viewpoints.  What was the problem that was observed?  It has been observed by science instructors that 10th grade Earth Science laboratory students move in and out of contributing participation in small group activities.  Often, their individual focus seems to drift as personal dilemmas interfere with student processing of scientific concepts and the acquisition of lab skills.  Well-managed teams guide scientific inquiry and diminish instances of indulgence in personal obsessions and teen topics. 
SOCIAL DYNAMICS OF STUDENT TEAMS                                                              3

Connections

     The Endeavor Science Teaching Certificate Project sponsored by NASA provides encouragement for professional development.  Coursework in Methods of Applied Science (STEM) Education provided insight into national priorities associated with upgrades in each of the following disciplines:  science, technology, engineering, and mathematics.  Integration of academic content into lesson plans required teamwork.  One special teaching point was the realization gained through reflection on the significance of working together as a team.  Discussion threads nurtured effective communication among Endeavor colleagues.  Collaborative learning influenced my teaching by making me more aware of the development of positive interactions among student team members.  Ideas gained through collaborative learning continue to be shared with my students.  My goal is for science laboratory students to develop a deep comprehension of scientific information.  The team approach to learning is the catalyst that I will use in my Action Research to move science students toward a comprehensive understanding of secondary Earth Science.  
     What are the national priorities in science education?  A major science goal for all U.S.A. students is that each student achieves scientific literacy.  This goal is achieved through science standards. “These national standards include:  inquiry-based planning, facilitating student learning, development of instructional science environments, and active participation in the ongoing planning and development of the school science program” (National Committee on Science Education Standards and Assessment; 
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National Research Council, 1996, p. 4).  Teacher and student collaboration is essential to the development of the stated ideas.  As a result, it can be assumed that the team                                                              
approach to scientific inquiry can be useful in actively constructing scientific understanding in students.  In order to focus in on the depth and breadth of research that is available for study, I would like to conduct a comprehensive review of the literature.
Discussion

     An invitation creates a welcoming atmosphere.  In this Action Research Project, the reader is invited to examine the effectiveness of the team approach to learning science information.  This idea while certainly not a new idea, it is a resounding approach used in classrooms and laboratories where excellence in education is prevalent.  In his book, Control Theory in The Classroom (Glasser, 1986, p. 76), William Glasser, M.D. presented an argument for the “team model” of instruction in contrast to the “traditional approach” to learning.  As a result, the reader receives a glimpse of the benefits associated with the win-win strategy of collaboration.  
Integration of Research
     Structuring a team approach in learning stimulates a resonant pattern of group dynamics. In an article entitled, “Making Science Teams Work” (Miller, 2004) Roxanne Greitz Miller established teaching strategies with a set of practical applications.  She closed with a whimsical story in an anecdotal format.  The reader was invited to share in her teaching strategies, such as:  planning, communication, classroom arrangement, motivational strategies, and suggestions for troubleshooting.  In addition to her teaching 
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strategies, she offered ideas for assessment, for instance:  integrated process skills assessment, and attitude assessment.  She emphasized the importance of developing                                                       
science teams that work.  Effective collaboration is a key point that was reinforced throughout this article.
     Ronald J. Abate reported about a collaborative project between Cleveland, Ohio State University engineering faculty and junior high and secondary teachers.  In his collaborative project entitled, “The Math, Science, and Manufacturing Collaborative”
(Abate, 1998) he focused on cooperative problem-solving strategies that engineers shared with teachers through a team grouping during a summer engineering experience.  The purpose of the project work experience was to help teachers to use their engineering experience to develop curriculum materials with an emphasis on problem-solving.  Questionnaires were used to evaluate the efficacy of the project.  Several teachers showed a strong interest in the project.  They offered suggestions for a remedial use of the project.  Interviews were planned as a means to evaluate essential communication that would result in a reality based understanding of transitioning from math and science classrooms to engineering workplaces.
     What is involved in the formation of contemporary guided inquiry teams?  Carol C. Kuhlthau, Ed.D and Leslie Maniotes, Ph.D. reported their research in an article entitled, 
“Building Guided Inquiry Teams for 21st Century Learners” (2010).  The researchers asked a question that framed the importance of guiding student inquiry and developing lifelong learners who use higher order thinking.  Their focus was 
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to utilize a well composed instructional team in guiding students through an inquiry process that included the following: 
1. understanding curriculum                                                

2.  influencing information literacy

3. learning through essential steps that culminate with reflection
4. developing literacy competence, and

5. improving social skills that include collaboration.

     The facilitation of student collaboration through the use of flexible instructional teams in guided inquiry leads me to another question.  What is the best approach for grouping high school students into science teams?  Let me invite you to use your imagination.  Imagine a high school science laboratory or classroom where the students are ready to break up into teams.  Who will determine which students to assign to each particular team?  In a study entitled, “Friendship and Choosing Groupmates:  Preferences for Teacher-Selected vs. Student-Selected Groupings in High School Science Classes”  
(Mitchell, Reilly, Bramwell, Lilly, and Solnosky, 2004) teacher versus student preferences for team member selection were examined.  The authors used a mixed-method approach to report on the motivation and psychology behind student selection of teammates.  The results indicated that while teachers selected on the basis of learning and achievement, students had additional criteria including:  social status and peer relationships.  The impact of peer assisted learning (PAL) on the student-centered team-based learning (SCTL) modules and examination answering techniques was studied at Cyberjaya University College of Medical Sciences in Malaysia (Hafiz, 2008).
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Evaluation of the results of this study yielded significantly higher overall test grades for each subgroup of  two academically weak students who received peer assisted learning from a high achiever.  
     One criticism frequently voiced in regards to team groupings is the disparity in the amount of academic effort contributed by each team member.  In response, researchers have investigated group management tactics and heterogeneously structured groupings.

One model was suggested by Emily Lin (2006).  She presented examples of team roles and strategies for responsible groupings.  Her ideas reinforce the importance of good team management from start to finish. 
     The research into developing effective groupings is exemplified by the STEM project at the Park Forest Middle School in State College, Pennsylvania (Hughes, 2009).
This implementation of effective team building strategies is essential for the forward progress of addressing current and future model programs in each of the following disciplines:  science, technology, engineering, and mathematics.
          Is the “Group Investigations Model” (Sherman, Zimmerman, 1986, p.9) effective?  In a research study entitled, “Achievement in Cooperative versus Competitive Reward-Structured Secondary Science Classrooms” the authors (Sherman, 1986, et al.) investigated these contrasting phenomenon.  What they found was quite interesting.  Even though cooperative and competitive strategies resulted in higher post-test scores as 
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compared to their pre-test scores, neither technique was judged to be superior when compared with the other.         
 Further Inquiry 

    Students and educators use collaborative inquiries to derive meaning from their educational experiences.  Studies that link concept mapping with social dynamics open up new fields of inquiry.  “Intermediate Theory” (Hennessy, and Deaney, 2009, p.1766) elicits a research collaboration that acknowledges the “teacher’s voice” (p.1754) as adjustments to instructional strategies are made based upon emerging data from an “in-depth video analysis” (p. 1782) of instructional strategies.
Perhaps, the student’s voice will be heard and effective student team collaborations will be formed as instructional strategies are developed.
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