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Abstract  
Experiences of graduate level scientists immersed in middle school science classrooms 
over a year served as a unique lens through which to view students, teachers, and 
teaching processes defining these classrooms.  In depth interviews with scientists 
revealed they were struck by the range of student diversity and the resulting need for 
teachers to adapt quickly to suit a situation.  Scientists further realized that their 
experience in this fluid, unpredictable learning environment, while more challenging than 
expected, brought unanticipated benefits including increased skills in time management, 
communication, leadership, instruction, and increased confidence.  Scientists developed a 
new appreciation for the work and lives of K-12 educators.  
 

Introduction  
Current reform efforts in science education advocate that all Americans achieve a level of 

scientific literacy (American Association for the Advancement of Science [AAAS], 1998; 
National Research Council [NRC], 2000).  The same reform documents that call for scientific 
literacy argue for the involvement of all stakeholders in the effort to improve understanding of 
the nature of scientific inquiry.  One stakeholder group, identified as being instrumental in this 
reform movement, is scientists.  Although scientists’ involvement in science education is well 
documented, current reform documents call for a different level of commitment to the K-12 
science classroom, one in which scientists become involved in sustained, collaborative work in 
the science classroom context (The National Commission on Mathematics and Science [NCMS], 
2000; Wehling, R., & Schneider, 2007).  

Sustained collaborations such as these allow scientists to model science as inquiry, serve 
as resources for content, and connect the teacher to the world of professional science (NRC, 
2000).  One unique way graduate level scientists have become regularly involved in K-12 
science classroom has been through the National Science Foundation’s Graduate Teaching 
Fellows in K-12 Education (GK-12) program, initiated in 1999.  This program provides support 
for science, technology, engineering, and mathematics (STEM) graduate students who act as 
resources for K-12 science and mathematics teachers.  To date, approximately 200 university-
based GK-12 projects across the country with varying foci have been funded (NSF, 2009), 
including a project initiated in 2004 at the University of South Carolina.  

Although the makeup and scope of GK-12 projects are established by individual principle 
investigators, most follow one of two implementation models (Mitchell, Levine, Gonzalez, 
Bitter, Webb, & White, 2003).  Some projects use an “Exposition Model” in which Graduate 
Teaching Fellows complete one-time events or presentations in many schools or districts.  Other 
projects follow a “Classroom Immersion Model.”  In this model, a single Graduate Teaching 
Fellow works directly with one or two classroom teachers and their students for an extended 
period of time, typically an academic semester or an entire school year.   



   

The study presented in this paper explores the experiences of Fellows involved in the 
classroom immersion model.  Relying on the qualitative stance of “making…the familiar 
strange” (Glesne, 2006, p. 51), the study considers the familiar middle school science classroom 
through the eyes of strangers to that classroom.  For students and teachers, classroom life can 
settle into a routine, and daily habits can obscure the rich tapestry of classroom life.  However, 
participants new to the environment, such as the Fellows in this study, are able to view the 
classroom from a fresh perspective.  Their reflections on their classroom experiences can offer 
science teachers new insights into daily practice or validate their prior understandings. 

In this effort, we explore the classroom experience of 12 Graduate Teaching Fellows 
during the 2007-2008 academic year in South Carolina middle school science classrooms.  We 
were interested in discovering, from their perspective, what science and engineering graduate 
students learn about the students, teachers, and teaching processes that define the middle school 
science classroom.  We also explored what students learned that they believe is applicable to 
their current and future professional lives.  

 
Method  

This effort was part of a larger study funded by the National Science Foundation and 
undertaken to investigate the impacts of inquiry-based science teaching experiences on the 
development of science, technology, engineering, and mathematics (STEM) graduate students as 
researchers.  As part of the larger study, 12 STEM graduate students who served as Graduate 
Teaching Fellows in either the Graduate Teaching Fellows in K-12 Education (GK-12) or the 
Partners in Inquiry (Pi) programs (The Pi program is a University of South Carolina-funded 
program that mirrors the GK-12 program) were interviewed about their recent teaching and 
research experiences.  Interviews were recorded, transcribed, and coded using the constant 
comparison approach (Glesne & Peshkin, 1992).  All narrations reported use pseudonyms.  

Each GK-12 or Pi Fellow worked closely with their assigned middle school science 
teacher who was referred to as their “teacher partner.”  Each was expected to assist, co-teach, 
and lead activities in the classroom of their teacher partner.  GK-12 Fellows received funding for 
20 hours of collaboration per week over the course of a calendar year and were required to 
participate two days per week at their assigned middle school.  Pi Fellows received funding for 
10 hours of collaboration per week and were required to participate one day a week at their 
assigned middle school.  For each school day, Fellows spent approximately five hours planning 
and five hours in the classroom.    

The 12 Fellows were placed in four different middle schools; two schools were urban, 
one was suburban, and one was rural.  They participated in a variety of classrooms, including 
grade-level, advanced, single-gender magnet and academic magnet.  While each Fellow received 
tuition remission and a stipend, reasons beyond financial support made the GK-12 and Pi 
Fellowships attractive.  Many Fellows planned to pursue a faculty position upon graduation, and 
felt GK-12/Pi participation would make them a more competitive applicant.  For example, one 
Fellow noted, “Having all this teaching experience on my resume has given me an advantage.  
Every employer I’ve showed it to has called out the GK-12 and said, ‘Wow, that’s really 
special.’” 

Results  
 Our results suggested that Fellows had been keen observers of the students, teachers, and 
teaching processes that define the middle school science classroom, and could identify several 
lessons applicable to their professional lives.  As contextual background for our study findings, 



   

we first explored the relationships between the Fellows and their teacher partner, as we believed 
that this relationship was the prism through which the Fellows would view the range of their 
classroom experiences.  We found that almost all Fellows reported that they had a positive 
relationship with their teacher-partner, using such descriptions as, “very good relationship, very 
good communication between us” and “kind of a tag team effort.”  Degrees of familiarity 
between the Fellow and their teacher partner varied, ranging from Bob, who said, “I understood 
from the beginning that this is his classroom and I am his guest” to Mary, who noted, “I love my 
teacher-partner, I do.  We go together awesome…from day one, he was really comfortable 
handing me the reigns.” 
 After gaining an understanding of their relationship with their teacher partnership, we 
asked Fellows to share their perspectives on students in the middle school science classroom.  
We wondered how the Fellows, many of whom worked at the cutting edge of their scientific 
discipline, would describe interacting with students who were at a very different place in their 
scientific understanding.  Based on longstanding and abundant literature investigating the typical 
experiences of new teachers (e.g., Fuller & Bowen, 1975), we were not surprised to learn that 
many Fellows began with the same eager aspirations as do most novice teachers.  Here, Melanie 
describes her initial thoughts about her teaching assignment:  
 

I had this idealistic view that I would go into the classroom and teach, and the students 
would listen, and then the next day they would be doing science and math, and so that is 
gone now.  New Fellows don’t know the practical aspects.    
 
However, like most teachers over the course of the school year, the Fellows grew 

accustomed to the students and their classroom.  This familiarity allowed them to make keen 
observations about the middle school students.  In many of the interviews, in one way or another, 
Fellows noted the tremendous range of diversity among students in their classrooms.  Their 
comments indicated their recognition of student differences in level of family support, 
experiences, and prior knowledge.  Fellows also observed that not only can students in the same 
class differ across a range of characteristics, a single student can display markedly different 
behavior based on the setting.  For example, Justin, who served as his middle school’s track and 
field coach to better integrate into the middle school setting, noted: 

 
Being the track and field coach has been really good.  I had a talk with the principal, and 
I said, ‘This kid is really great, when he is out there on the track he gives me his heart and 
listens.  But when he is in the classroom, he is obnoxious, throwing chairs, getting into 
fights.’  From that you see that he comes out for track because it is something he wants to 
do and he is being himself.  In the classroom, he is told to sit and be quiet.  He is 
rebelling to that and you are able to see both sides 
While students differed from each other in many ways, and individual student behavior 

might vary across settings, Fellows also observed that classes at the same grade level and in the 
same subject area could also vary considerably.  As Keith observed, “Some classes are very quiet 
and they just expect to have written work and they don’t want to talk.  Other classes want to say 
everything that is on their mind.”  George noted class variation by saying: 

 
I remember one time when everything went perfect, it was like a glorious day, and I tried 
to reproduce that in the second class, I took the same approach and it just didn’t work – 



   

they just flat lined.  So I said, ‘Ok, it didn’t work’ so I adjusted it again and in the third 
class it was glorious again; different classes work differently. 
 

 Fellows observed that the tremendous differences both between and within students and 
classes led to teachers who were flexible, nimble, and able to quickly adapt their own lessons and 
behavior to suit the ever changing classroom environment.  As Brian reported, “I learned from 
working with my teacher partner that nothing tends to go as planned and that’s OK.”  Mary 
echoed those thoughts when she said: 
 

I had something definite planned for the next two days.  I had put all this work in.  My 
teacher partner e-mailed me the night before, ‘Hey, change of plans’ because they were 
accepting some kind of award the next day.  Then all of the sudden, everything was off 
kilter.  I have definitely learned to be a lot more flexible; things happen.  You just kind of 
have to take things in stride. 
 

 Not surprisingly, with student variation and teachers who quickly adapt to suit a situation, 
Fellows observed that the process of K-12 Teaching was fluid and could be unpredictable, 
despite the best laid plans.  This fluidity seemed to benefit Fellows, however, and increased their 
own adaptability.  For example, Linda noted:  
 

I can easily change an activity to adapt to my students.  Just because you have an activity, 
there is no assurance it will work in your class, but if you know who your students are, 
you can easily change and adapt the activity to those kids. 
 
From their year in the middle school classroom, Fellows identified several ways in which 

their classroom experience facilitated their own professional development.  Fellows noted that 
interacting with middle school students, while more challenging than expected, brought 
unanticipated benefits such as increased skills in time management, communication, leadership, 
and instruction, as well as increased self confidence.   

Participating in the GK-12/Pi Fellowships required Fellows to balance their ongoing 
research responsibilities and their own coursework with preparing for and teaching in the middle 
school classroom.  Fellows were always busy and had to find ways to manage their time 
effectively.  However, many felt this was good practice for what they anticipated in their 
professional careers.  For example, George noted, “If you are going to be a professor, you have 
to be able to balance that with whatever you are teaching, and you still have to get research done.  
So this experience has helped me gauge my time.”   
 Fellows also noted that by bringing their own research into the middle school science 
classroom, they were forced to reconceptualize how to make their work as scientists accessible to 
those unfamiliar with it.  For example, Linda noted: 
 

At the beginning of the year, I found it very difficult to break things down to a 
fundamental level where 13-year olds can understand it.  I have never done that.  Every 
time I’ve spoken, I’ve been speaking to someone on my level who knows the thought 
processes that I know.  I had real trouble breaking it down.  That has had a real impact on 
the ways that I think, my process and my own brain. I am so used to now breaking things 



   

down.  I really have sort of discovered a balance between thinking for a general public 
and thinking for someone in my scientific community, which is positive.  
 
Fellows found that their interactions in the middle school classroom increased their 

ability to coordinate both projects and people, and led to increased teamwork and leadership 
skills.  As Brian noted, “In teaching, we learn things that will help us with teamwork, interacting 
with a group, and leading a group.  If you want to be promoted, ideally you’d be managing 
people, and sometimes adults are not that different from middle schoolers.” 
 Fellows also identified how their interactions with middle school children improved their 
ability to reach students in the classroom, whether at the middle school or college level.  For 
example, Linda noted: 
 

I’m better at facilitating discussions and letting people get out ideas even if they are 
wrong.  I used to be like most professors where if you don’t have the right answer, you 
shouldn’t say anything.  Letting kids say what they think and then having one of the other 
kids say, ‘No, that’s not how it works’ actually works better than having me correct the 
students so I think that is something that may come into play when I am a professor.  I 
needed 7th grade to teach me that.   
 

 Finally, many Fellows noted that their classroom interactions increased their self 
confidence.  For example, Mary noted:  
 

I’m more confident.  Even though they are only eighth graders, every time I would get up 
in front of them, every single week, I was getting more and more confident.  I could feel 
myself getting more comfortable in front of forty pairs of eyes.     
 

Conclusion 
 Our exploration of what graduate level scientists learn about middle school students, 
teachers, and education yielded several results, some expected and some unanticipated.  Kids are 
a diverse and demanding group of constituents, teachers are master change agents, and education 
is like a fast-moving river, fluid and at times highly unpredictable. What works with one student 
doesn’t suit another, what dazzles one class flat lines in the second.  No two kids, classrooms, or 
workdays are alike.  Fellows came away with a new appreciation for the work and lives of K-12 
educators.  
 While Fellows were in the classroom to assist their teacher partner and share their 
scientific knowledge with their students, it was the Fellows themselves who learned the most 
from their year in the middle school classroom.  In the fast paced middle school environment, 
Fellows learned to manage time and talent, both their own and that of their students.  They 
learned the value of adaptation, and many evidenced a new realization that the knowledge they 
had to share was useless unless they found ways to make it accessible to those outside their 
graduate student world.   
 We concluded that the lessons learned in the middle school classroom during this year 
were multidirectional, and benefited all involved.  Students learned about science from their 
“guest scientist,” while teacher partners learned new inquiry-based scientific teaching strategies 
from their Fellows.  Fellows, however, perhaps gained the most, learning about the educational 



   

world, the applicability of their scientific efforts to this world, and their place as the bridge 
between the world of school science and the world of the scientist.   
 

Acknowledgement  
The work reported in this paper is supported in part by a grant of the National Science 
Foundation (NSF-0723686).  The views in this paper are those of the authors and do not 
necessarily represent the views of the supporting funding agency. 

 
References  

American Association for the Advancement of Science. (1998). Blueprint for reform: Project 
2061. New York: Oxford University Press. 

Fuller, F. F. & Bown, O.H. 1975). Becoming a teacher. In K. Ryan (Ed.), Teacher education 74th 
yearbook of the National Society for the Study of Education, part II (pp. 25 – 52). 
Chicago: University of Chicago Press.  

Glesne, C. (2006). Becoming qualitative researchers (3rd ed.). Boston: Pearson. 
Glesne, C. & Peshkin, A. (1992). Becoming qualitative researchers: An introduction. New York: 

Longman.  
Mitchell, J., Levine, R., Gonzalez, R., Bitter, C., Webb, N. & White, P. (2003). Evaluation of the 

National Science Foundation Graduate Teaching Fellows in K-12Eeducation (GK-12) 
Program. Paper presented at the American Education Research Association, Chicago, IL, 
April, 2003. 

The National Commission on Mathematics and Science. (2000). Before it's too late: A report to 
the nation from the national commission on mathematics and science teaching for the 
21st century (Report No. EE0449P). Washington, DC: U.S. Department of Education. 

National Research Council. (2000). Inquiry and the national science education standards. 
Washington, DC: National Academy Press. 

National Science Foundation (2009). NSF Graduate Teaching Fellows in K-12 Education (GK 
12), retrieved June 10, 2009 from: 
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5472&org=NSF 

Wehling, R., & Schneider, C. (2007). Building a 21st century education system. New York: 
National Commission on Teaching and America's Future. 

 
 
Dr. Michelle Maher is an Associate Professor of Higher Education Administration at the 
University of South Carolina and conducts research on graduate student development. 
 
Dr. Steve Thompson is an Associate Professor of Instruction and Teacher Education at the 
University of South Carolina and conducts research on elementary and middle school science 
instruction.  


