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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.   

Introduction

Rationale

     The Action Research that will be accomplished throughout this study developed from an observable need shared among several high school students.  Specifically, the focus of this study was 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.  Which interventions would be used?  What would be the response to the planned interventions?  I would make the hypothesis that effectively managed teams guide scientific inquiry and diminish instances of indulgence in personal obsessions and teen topics.  Simply stated, the 
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purpose of this study was to conduct Action Research that would result in the development of effective science teams.                                                              

Connections to the NASA Teaching Certificate Project and S.T.E.M. Education

     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 continued to be shared with my students.  My goal was for science laboratory students to develop a deep comprehension of scientific information.  The team approach to learning was the catalyst that I used 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 
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active participation in the ongoing planning and development of the school science program” (National Committee on Science Education Standards and Assessment; 

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 safely 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.

Review of the Literature

     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.  
     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 
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her teaching strategies, such as:  planning, communication, classroom arrangement, motivational strategies, and suggestions for troubleshooting.  In addition to her teaching 

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, 
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“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 

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 
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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).

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.) 
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investigated these contrasting phenomenon.  What they found was quite interesting.  Even though cooperative and competitive strategies resulted in higher post-test scores as 

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.
Methods
     Dynamic factors contribute to effective secondary instruction in the Earth Science Laboratory.  First and foremost are challenges associated with human development during adolescence.  The participants in this study are primarily in grade 10 with the exception of three grade 11 students.  The students attend Prattsburgh Central School located in Steuben County, Central New York State.  Prattsburgh Central School is a small high need/resource capacity rural preK through grade 12 school that is found in the heart of the Finger Lakes (Rumsey, 2009). 
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  Earth Science Labs were scheduled with a division into two large groups.  One group met each week on Monday and Wednesday.  That particular group consisted of thirteen males and twelve females.  The alternative scheduled group met on Tuesdays and Thursdays.  That particular group consisted of seventeen females.  Both groups consisted of mixed ability students.  However, the Tuesday and Thursday grouping appeared to have a somewhat rigid social hierarchy.  This became evident after hearing exclusionary comments made by more than one student.  Given informal discussion time, students from both groups tended to engage in a social selection process associated with peer interaction.  Social peer interactions seemingly offered a distraction to the academic task at hand.  

     The research for this study was carried out by a special educator who consulted on a daily basis with the Earth Science teacher.  The Earth Science teacher is a faculty member who has more than twenty two years of experience teaching in the Prattsburgh Central School District.  He shared several resources including both equipment and materials during this study. Arrangements were made for common planning time to 

organize lesson plans and predetermine team units.  Students received subject review packets and team assignments one week in advance of the unit instruction.  

     The plan of action was to improve the student learning in each of the lab classes by reorganizing the students into effective science teams. 
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 Each team was comprised of four to five students.  Careful consideration was given to the social dynamics of both groups. Student input was recorded in a daily journal.  Student conferences were set up as requested by students.

     The motivational topic for this unit was introduced as “Coastal Management of Shoreline Erosion” (NOAA, 2009).  Each science team was required to construct a shoreline model of one of three ecosystems:  

1. Rye Harbor, Long Island Sound

2. Charleston, South Carolina, Atlantic Ocean and

3. New Orleans, Louisiana, Gulf of Mexico

In order to gauge student progress a rubric was used to evaluate student collaboration within each science team.  The Rubric was borrowed from the “Cabrillo Tidepool Study” developed by Thiel and Dodge (1997).  I developed a second rubric for “Making Seacoast Ecosystem Models” (Barone, 2010) to evaluate the scientific planning processes and the final product of a shoreline model.  The rubrics served the purpose of setting understandable standards of exemplary student performance for team collaborations and team achievement.  Effective science teams would achieve high quality results in developing representative shoreline models as a result of team collaboration.
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     The guiding question for this Action Research study was focused on developing effective science teams.  The Literature Review situated this research question in the context of what has been studied.  Which instructional steps were effective in developing achievement-oriented science teams?  The first step was to analyze student attitudes toward science.  An informal approach was selected after reviewing several scales of science-related attitudes including the “TOSRA” (Fraser, 1981).  Each student was given ample time to comment on any part of the science team collaborations.  Comments were entered into a daily journal.  Parents were involved in this process.  Each student received a written request to inform their parents and guardians of their participation in this Action Research study.  Each student returned a signed acknowledgement complete with a parental signature and the date.  Educational confidentiality was assured.  Baseline science attitudinal data was evaluated.

    What follows is the intervention phase of this study.  Volunteer student photographers from each group took digital photographs that were used as illustrations.  These illustrations were coupled with constructive feedback and inserted into a Power Point 

presentation.  The Power Point presentation entitled, “Building Effective Teams in Earth Science” (Barone, 2010) was projected onto a Promethean Board.  Each large group viewed this Power Point presentation.
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  Provocative analytical questions were included to direct the students toward an analysis of their photographed behaviors when compared with the teacher expectations for collaboration.  The questions served the purpose of guiding each student toward better collaborations.  Students were then given a second opportunity to reestablish their collaborations while engaged in model building.  Pre and post data was compared and recorded in the daily journal.  An analysis of the data was made after consultation with the Earth Science teacher.  An analysis of any changes was recorded.  

Data Collection

     Student collaborations were recorded in digital photographs.  Progress checks were used to remind students of their performance as contributing members of a science team during scheduled intervals, such as:  1st scheduled meeting, 2nd scheduled meeting, and follow-up. A flow chart with diagrams was used to increase efficiency.  Surveys were used to gather student input about science team collaborations   Interviews were used 

to clarify each student team member’s role and corresponding responsibilities.  A daily journal served the purpose of documenting specific incidents of student involvement in the collaboration process. 
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 Finally, a written questionnaire was used in order to collect summative data for evaluation (Varkevisser, 1991).  The Broward County Public Schools Human Resource Development Focus on Professional Development has created a template to use for Action Research.  Several data collection tools were found at the Broward County Public Schools Human Resource Development Focus on Professional Development website (2010) and could be retrieved from:

http://www.broward.k12.fl.us/hrd/actionresearchstudies/datacollection/pdflinks/dataplan.pdf  

Timeline
     Students received notification of this Action Research project during the beginning of February, 2010 (2/1/2010).  Important components of the Literature Review for this study were presented to each class during the first week in February.  Data Collection began on 

February 2nd, 2010.  Implementation of the Action Research plan was underway during the week of February 8th through the 12th of 2010.  New insights were gained as a result of the first week of implementation.  Team collaborations were continued with the upcoming science investigation of stream tables that began during March of 2010.

Earth Science students received individual assignments for a water sampling study during the week of February 22nd to 26th, 2010.
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Data Processing and Analysis

     The following sources of data yielded a rich set of information for further review:  daily journal entries, collaboration rubrics, seacoast ecosystem models rubrics,

digital photographs, progress checks and grading of assignments, survey data, a flow chart with diagrams, as well as an instructional Power Point presentation that was used for the purpose of constructive feedback.  Ethical considerations were followed including: 

1. protecting each of the participants confidentiality

2. respecting individual differences, such as gender, race, beliefs, and needs

3. using a proactive approach to managing personality issues and behavioral standards for safety in the lab

4. developing open channels of communication, and

5. rewarding positive contributions toward a successful learning environment by giving verbal praise when appropriate.  
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Findings

     Student responses were honest and illuminating.  The student survey supplied me with an indication of student preferences for teamwork.  The questionnaire provided an in-depth look at student reflections over the collaboration experience.  A daily journal helped me to navigate the ebb and flow of emotion that accompanied this Action Research study.  A few students had strong opinions about who they wanted or didn’t want on their team.  They were willing to defend their opinions with strong and sometimes hurtful remarks.  It seemed as though this Action Research experience was a balancing act of student cooperation and teaching coordination. 

      The focus question gave me a starting point for data analysis.  Which instructional steps were effective in developing achievement-oriented science teams?  Baseline information was gathered from collaboration rubrics.  This first step of instruction was to educate students about exemplary performance for collaboration.  Expectations were spelled out for collaboration on a collaboration rubric.  The collaboration rubric used was originally developed for use in the “Cabrillo Tide pool Study” (Thiel and Dodge, 1997).   Quality standards were presented for a project-based seacoast ecosystem model on a project rubric.  Students could determine their initial collaboration status and the results they were able to achieve toward the construction of a seacoast ecosystem model.  
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The next step was to organize photographs of students performing the target behaviors involved in actual collaborations.  The photographs were familiar to the students and were arranged into a meaningful instructional tool.  A Power Point presentation was produced and projected onto a Promethean Board for student viewing.  

This intervention was pivotal in relaying what was to be expected in science team collaborations.  Students were given an opportunity to reconvene and apply themselves to collaborative groupings in constructing seacoast ecosystem models.  Students reported their perceptions of S.T.E.M. collaboration information in a survey and a follow-up questionnaire.

     Each survey question unlocked the student’s perception of collaborative frequency.  The reader of this Action Research study is invited to review each survey item.
SOCIAL DYNAMICS OF STUDENT TEAMS                                                           17          

S.T.E.M. Collaborations Survey

The directions for this survey are simple.  Circle the letter of the response that is accurate.

1. How often has collaboration in a science, technology, engineering, or math team been used before during your public education?

A. Frequently

B. Occasionally

C. Never

D. I don’t know

2. According to your research, how often do the following:  scientists, technicians, engineers, and mathematicians work in teams?

A. Frequently

B. Occasionally;

C. Never

D. I don’t know

3. How many times would you enjoy participating as a member of a science team?

A. Frequently

B. Occasionally

C. Never

D. I don’t know

4. How often would you enjoy participating in a teacher-selected science team?

A. Frequently

B. Occasionally

C. Never

D. I don’t know

5. How often would you enjoy participating in a student-selected science team?

A. Frequently

B. Occasionally

C. Never

D. I don’t know
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6. When you are given a specific team role, such as:  Team Leader, Time Keeper, Task Writer, or Communication Specialist how often do you feel responsible for doing a good job?

A. Frequently

B. Occasionally

C. Never

D. I don’t know

7. How often does scientific teamwork improve your learning of Earth Science concepts and skills?

A. Frequently

B. Occasionally

C. Never

D. I don’t know

8. How often do you prefer to perform as a member of a team while making seacoast ecosystem models rather than working alone?

A. Frequently

B. Occasionally

C. Never

D. I don’t know

9. How often would teamwork result in better comprehension of science content when contrasted with an informational lecture series?

A. Frequently

B. Occasionally

C. Never

D. I don’t know

10. How often does communication input from team members have an impact upon fair decision making?

A. Frequently

B. Occasionally

C. Never

D. I don’t know
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[image: image1.emf]S.T.E.M. Collaborations Survey

Questions

Responses

Frequently

61% 66% 50% 61% 45% 58%

Occasionally

79% 50% 61% 45%

Never

50%

I don't know

1 2 3 4 5 6 7 8 9 10


 The first item asked how frequently students collaborated as part of a S.T.E.M. team during their attendance in a public school.  The overwhelming response was an occasional collaboration.  The second item probed student understanding of what is perceived of people in S.T.E.M. careers.  How often do they collaborate?  By and large, students perceived that people in S.T.E.M. careers collaborate on a frequent basis.  Generally, students would enjoy participating as a member of a science team.
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  However, when team members were teacher-selected 50% of students never wanted to be on a science team.  A reversal was evident from never for teacher-selected to on a frequent basis for student-selected science teams.  The sixth item questioned how frequently the students felt a responsibility for doing a good job in their assigned roles.

  Most respondents indicated that they felt responsible for doing a good job in their assigned roles.  Several students felt that occasional grouping into science teams resulted in improved learning of Earth Science concepts and skills.  In regards to performing as a member of a team rather than working alone, most students wanted to collaborate on a frequent basis while constructing their ecosystem model.  When contrasted with an 

informational lecture series, most students preferred teamwork on either a frequent or occasional basis.  According to their response to item nine, teamwork would result in better comprehension of science content.  The tenth and final survey question probed the impact of communication input on fair decision making.  A majority of the students who were surveyed indicated that frequent or occasional communication input from team members had an impact on fair decision making while they were engaged in building a model seacoast ecosystem.
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     A follow-up questionnaire yielded some interesting results.  This gave many students an opportunity to express what they felt was meaningful to them in science team collaborations.  It was interesting to read through their responses.  There were four items for students to respond to.  Students were requested to explain their reasons for two of the four items.  Students expressed thoughtful remarks about the following factors that influence effective collaborations, they are as follows:  diverse opinions, positive attitudes, individual responsibility, team productivity, consistent effort, effective communication, creativity in design, and team leadership.    

Discussion
     The comfort of rushing through assigned labs in order to chat with a small group of friends had been temporarily replaced.  Project-based science team collaborations provided students with a different set of circumstances.  Several students recognized their need to adjust to this new set of circumstances.  However, ample assignments along with due dates kept most students actively engaged.  

     Results of the student survey confirmed the significance of guided learning.  The cycle of showing students a Power Point presentation with photo illustrations of active involvement was very useful.  Students were verbally praised for their active involvement.  Digital photographs of 10th and 11th grade Earth Science students coupled with verbal praise and inserted into a Power Point presentation served as a very powerful reinforcement.  The documented due dates provided time constraints for encouragement of on-task student behaviors.  
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Rubrics were provided for an evaluation of student progress.  Students received both verbal and written feedback about the progress of their team on an ongoing basis.  

     Each student received a questionnaire.  The questions were instrumental in determining important factors that team members were concerned about.  Was a team unit of 4-5 students an effective grouping?  Why or why not?  Student explanations and elaborations indicated a willingness to adjust to diverse viewpoints.  Many students thought that a grouping of 4-5 students could be well-managed.  Descriptive student responses were given when students were asked to identify the single most important factor in effective team management.  Communication and cooperation were identified by several students.  However, some students expressed a genuine concern over team leadership.  At least two students mentioned equally shared work loads as being important to effective team management.  Most students valued the Power Point presentation as a means of referencing collaborative project-based expectations.  The reason given by students was because the team members were shown what to do.  Finally, students were asked to write about an outstanding memory from their science team collaboration.  What stood out among the responses was the respect that team members gained for each other and a willingness to write about that experience.

SOCIAL DYNAMICS OF STUDENT TEAMS                                                           23

     Interviews were conducted in order to obtain an in-depth analysis of phenomenal 

student responses.  The following entries were recorded in writing, they are:  

 First Entry

Mr. Barone conducted an interview with Student 1.

Mr. Barone
“I really appreciated your thoughtful responses to the questionnaire.  What was the meaning of your written response?”

Student 1 (written response)

“It was creative and many ideas were contributed to create something interesting.”

Student 1 (verbal response)

“I thought the project idea was creative.  Everyone in the group came up with something different to put together.  It made the project interesting.  The different ideas pushed the project ahead.”

Second Entry

Mr. Barone conducted an individual interview with Student 2.

Mr. Barone
“I am interested in understanding your thoughtful comments to the questionnaire.  What was the meaning of your written response?”

Student 2 (written response)

“Everyone must be responsible for their duty.”
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Student 2 (verbal response)

“We had a few members who put a lot into it.  Two of the four students did a majority of the work, especially the summary.”

Mr. Barone
“In retrospect, what could you have done differently to get the other two students to do their part?”

Student 2 (verbal response)

“We could confront them with their responsibilities.  That would resolve the issue.”

     An emergence of three themes occurred throughout this study.  As each theme was revealed, its significance became apparent.  The three themes that I’ve identified are as follows:

1. Project-based learning gave Earth Science students a hands-on product for team engagement in collaboration and model building.

2. Instructional strategies provided the necessary structures to guide student inquiry and collaboration.

3. Student feedback was acknowledged.  This crucial opportunity gave students confidence in knowing that their concerns were being heard.
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     Science students who took part in this Action Research study thoroughly amazed me.  Their authentic responses helped me to prioritize strategies for effective student team collaborations in Earth Science Lab.  It felt moving to hear each student’s voice as I read each response.  The experience of learning from student data meant more than a standard analysis of data on paper.  The original research question was; which instructional steps were effective in developing achievement-oriented science teams?  This question led to three emergent themes.  Review of this Action Research study and reflection upon the three emergent themes will be used to enrich an understanding of Earth Science student team collaborations.

Review and Reflection 
     In an Action Research study entitled, “Utilizing Visual Spatial Techniques and Strategies to Develop an Integrated Curriculum:  A Collaborative Group Action Research Approach,” Dan SR. Saurino, Penny L. Saurino, and Desiree See (2002) illustrated the “cycle” concept of active research.

     While certainly not a new idea, going full circle just makes sense.  A focus question guided inquiry in the beginning stage of this Action Research.  Which instructional steps were effective in developing achievement–oriented science teams?  Daily journal entries helped me to observe the social dynamics of high school Earth Science students during lab classes scheduled for the first week in February of 2010.  Observation data guided extensive planning. 
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 The first theme that began to emerge was a need for project-based learning.  Student behaviors seemed to indicate a need to work together on a project.  The project design required the bringing together of extensive natural and human resources.

A decision was reached after professional curriculum consultation within the science department of Prattsburgh Central School.  The project was based upon the construction of model seacoast ecosystems to show shoreline erosion.  Basically, creating model seacoast ecosystems gave students a means to experience Earthy environments.

Thematic Example 1:

: [image: image2][image: image3.jpg]
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     Next, collaborative teacher-selected teams were assigned.  Baseline data was collected through the use of preliminary rubrics.  Evaluation was carried out by the teacher administration of rubrics.  Rubrics were useful in developing a sense of accountability in the students.  In addition to evaluation via rubrics, I wanted to structure exemplar performance.  A specially designed Power Point presentation was used as an intervention strategy.  During the second week of February 2010 the second theme emerged.  This effective intervention strategy provided an illustration of Prattsburgh Earth Science students performing on-task target behaviors.  This presentation was followed by a brief dialogue and discussion to further reinforce quality expectations.

Thematic Example 2:


[image: image4.emf]Student Lesson:  “Making Seacoast Ecosystem Models”

Team collaborations will be used to investigate the following topics:

Shoreline Erosion,  Shore Locations, Topography, Analysis of Rocks and Soil,

Waves, and Currents.
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     A successive stage was to evaluate the collaborative experience of being part of a science team.  The following instruments were used to gauge student input:  surveys, questionnaires, and interviews.  Information from this rich set of data gave me a clear notion of what was working.  Finally, the third theme emerged.  Students provided feedback about their collaborations.  They expressed a desire to learn.  Their willingness to engage themselves in science team collaborations was acknowledged.  Student conferencing allowed for the voice of each student to be heard.  Students asked questions when they were unsure of a particular detail.  The final stage of this Action Research study went full circle to advance to further scientific inquiry.

Thematic Example 3:   
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Conclusion

     In summary, this collaborative Action Research study accomplished a very special set of objectives.  First of all, the focus question illuminated an authentic student need.  Managing effective science teams is relevant during high school.  The ability to work effectively on a team is an interpersonal skill that is generalized as students prepare for postsecondary transition.  Secondly, an apparent synergistic effect is evident as collaborations develop and impact project-based learning.  Students share unique travel experiences from memory when they develop collaborations.  Review of educational literature that has been cited seems to reinforce the benefits of collaboration.  Third, technology-based interventions provide students with a clear image of projected expectations.  Finally, teacher conducted observations of student teams appeared to confirm the hypothesis of this Action Research study.  Student science teams showed marked improvement over the course of this study.  The total average unit grades were twenty points (+20) higher than the minimum passing lab grade (65%).  Students with a pattern of excessive absenteeism were motivated to attend.  Photographic evidence showed students who were actively engaged in project-based science collaborations.  Effectively managed science teams were guided through scientific inquiry.  They demonstrated achievement in learning by making educational priorities.  Their voices were listened to.  

     A major perception showed up as this study progressed.  This full circle of academic methodology is available for high school science educators to use.  A flow chart was 
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organized to illustrate the emergent themes integrated with the cyclic stages of a refreshing way of looking at student learning.

Flow Chart Illustration Showing Management of Effective Science Team Collaborations 
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Students provided feedback
about their collaborations.
Student conferences were held.
Student teams met with the
instructor to discuss what worked
and what didn't work.

Theme 2
| applied an intervention strategy.
This consisted of a Power Point
presentation with illustrations of
Prattsburgh Central School
Earth Science students performing
on-task target behaviors.
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and discussion.

Final Stage
Student feedback was analyzed.
adjustments were made, for example
look at the following steps:
1. Concerns over collaborations were
discussed,
2. problems were resolved through
interactive consultation and guidance,
3. Power Point presentation slides were
projected onto a Promethean Board and
used to illustrate examples of the
expected behaviors.
4. Student feedback was noted.

Successive Stage

Data was collected by using the
following instruments:
surveys

questionnaires

interviews

Beginning Stage
Focus Question:
Which instructional steps were
effective in developing achievement-
oriented science teams?
Start Data Collection
(Baseline Data) with the following:
Daily Journal Entries, and
Preliminary Rubrics

Theme 1
| determined a need for project-
based learning from observation
data.
Collaborative teacher-selected
teams were assigned. Science
team groupings were used for
building model seacoast
ecosystems in a study of
shoreline erosion.





Inspiration Software, Inc. (Helfgott, & Westhaver, 1999)
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