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Abstract

The main goal of this ethnographic study was to juxtapose two academically similar “lower-track” science contexts where one teacher approached his course through a more traditional lecture/textbook driven pedagogical approach, while conversely another teacher carried out a teaching approach that worked to incorporate elements of an equitable classroom as defined by Lotan (1996).  The main goals of this study were to investigate:  1) the differing approaches and beliefs of these teachers within “lower-track” science contexts 2) were students aware of the beliefs their teachers held for them 3) and how did students respond to these differing pedagogies.  The comparison of these contexts provides meaningful insights for how to utilize equitable approaches to science teaching as well as a means to create more productive classroom environments that view classrooms as places of intellectual engagement.  Implications for student reactions to critical approaches within science contexts are discussed.  
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Introduction 

Tracking is generally defined as the widespread practice of dividing students into instructional groups based on the criterion of assumed similarity in ability or attainment (Oakes, 1985; Eckert, 1989).  When the impact on students’ social development and academic abilities were considered, the perceived differences in track levels led to arguments for and against tracking. Fairness is a centerpiece of one argument central to school’s successful maintenance of tracking structures.  Proponents argue that bright students are held back when not with other bright students and lower-track students increase self-esteem when ability grouped (Hallinan, 1994).  Numerous researchers have disproved these assumptions and explicated that tracking often exacerbates the very inequalities that they purport to alleviate (Oakes, 1985; 1992; Oakes, Gamoran, & Page, 1992; Wheelock, 1992; Welner & Oakes, 1996; Author, 2001; Stearns, 2004).  Furthermore, track levels usually distribute students along lines of race and economic level, where students of color are disproportionally placed in lower-track classrooms (Alvarez and Mehan, 2006).  It is in these contexts that we see the important role of teachers and the beliefs systems they carry concerning not only their students but the nature of academic instruction particularly within lower-track settings.  
Teacher Beliefs about Practice in Lower-Track Contexts
  
The expectations teachers have of lower-track students are quite different from those of upper-track students.  These expectations are manifested in teacher beliefs concerning, but not limited to stereotypes of student ability and differentiated curriculum (Oakes, 1990).  Many lower-track teachers use the classroom to enact beliefs that science classrooms should be fact driven rather than inquiry based.  This structure gives the teacher a distinct advantage of power and authority over students in the classroom (Lemke, 1990), which is useful for maintaining discipline.  Page (1991) argues that teacher beliefs and student challenges to authority have strong influences in lower-track science classroom instruction:


Accordingly, teachers expect ‘trouble’ and therefore emphasize


discipline with lower-track students, but they expect regular track

students to be ‘good’ and, consequently, emphasize academic progress (33).  

Thus, common implicit teacher beliefs in the lower-track environment can greatly effect teacher-student interactions as well as typical classroom activities.  If teachers believe students are low ability they will likely accept a lower academic standard within the classroom and emphasize non-educational goals.  Oakes (1985) argued further that certain teacher beliefs correspond with lower-track placement:


…learning goals were distributed among track levels.  We found in


most of the classes we studied that students in different track levels


were expected to learn different kinds of behaviors that were not


actually related to the subjects they were studying (85).

Teacher beliefs are an important part of this context because they tend to reinforce myths that these students “need” certain special skills that are not important for upper-track students.  Lower-track teachers typically consider teaching their students to be less ‘outspoken’ or to ‘take a directive order and act upon it’ as their top goals for students, while upper-track teachers tend to have more academically oriented educational goals for their students (Alvarez & Mehan, 2006; Oakes, 1985).  This leads to a completely different set of goals for a teacher of lower-track students when compared to teachers of upper-track classrooms.  The typical student profile for lower track students, according to most teachers and administrators, generally follows a pattern of perceived lack of academic ability, behavioral problems, disdain for authority, resistance to the schooling process, and academic underachievement (Author, 2001). This view of students often allows teachers to create non-educational goals for their lower-track students ranging from taking a directive order and acting upon it to getting through the day with a smile on your face (Gamoran, 1987; Oakes, 1985, 1990; Page, 1991). Conversely, teachers expect upper track students to be well behaved and consequently emphasize more academic goals for these students (Mehan, Villanueva, Hubbard, & Lintz, 1996). Unfortunately, when teachers carry these negative expectations into lower track classrooms and stress non-academic goals, they reduce the value of the education of lower track students (Gamoran, 1987) and, over time, create large discrepancies in the levels of education given to lower track students when compared to their upper track counterparts.  However, most teachers are not cognizant of these internal belief systems because of the assumptions they carry into lower track classrooms have never been questioned or scrutinized (Oakes, 1985).
Detracking and the Creation of Equitable Classrooms

In an effort to alleviate these issues, educators have begun to investigate methods to dismantle these inequitable structures through the detracking of schools (Wells & Serna, 1996; Oakes, Wells, Datnow & Jones, 1997; Burris & Welner, 2005; Yonezawa & Jones, 2006).  These efforts to create more equitable educational opportunities have, in some communities, been met with considerable resistance with the fear that detracking will result in lower academic quality (Slavin, 1991; 1995; Rubin, 2006).  Consequently, many schools have responded with more flexible systems of tracking students within and across subject areas as opposed to school wide programs (Lucas & Good, 2001).  Science instruction has played a prominent role in this type of school stratification by privileging certain types of discursive practices where knowledge is presented as discrete packages of objective knowledge that is disconnected from the lives of students (Yerrick, 1998).  

Feminist scholars have critiqued the discursive notions of science instruction further developed more critical ways of viewing science teaching and using science to critique institutional and political structures that exist within our society.  Fusco and Calabrese-Barton’s (2001) notion of critical science education argues that students must critically question traditional science knowledge toward a new understanding of science as a subjective, collaborative, and reflective process involving multiple ways of knowing.  This notion of critical science also supports the idea of multiple ways of knowing and demonstrating understanding in the classroom.  This is directly related to the notion of designing equitable classrooms.    

Lotan (1996) argues that the creation of equitable classrooms places the student at the center of the intellectual enterprise and celebrates the diversity in how students are able to demonstrate their intelligence:

In equitable classrooms, all students have access to grade-

appropriate, academically rigorous and intellectually challenging

curriculum, productive interactions with the teacher, and equal 

status interactions with peers.  In equitable classrooms, students 
and teachers recognize that different intellectual abilities and

competencies are relevant to the successful completion of learning 

tasks (33).  
This reconceptualization for the type of intellectual work students should be exposed to and how students can demonstrate their content knowledge in diverse ways runs counter to the typical teacher beliefs in lower-track contexts (as argued in the previous section).  Teachers must recognize that students utilize multiple pathways to demonstrate understanding.  To support these multiple ways of knowing, teachers must provide multiple opportunities for students to engage with classroom content while simultaneously valuing student ideas as important and meaningful (Cohen and Lotan, 1997).  The teacher is an important aspect of equitable classrooms and is essential in creating the conditions necessary for students to engage in meaningful intellectual pursuits.    
Interestingly, the research on creating equitable classrooms has been carried out in detracked settings where students have not been previously sorted into track levels.  It is important for me to articulate that as an educator I believe that detracking classrooms/schools is an important step toward creating more equitable situations for all students.  However, many schools still sustain tracking systems that sort students based on perceived academic ability and continue to place students in lower-track settings at-risk.  This study wishes to examine the power of creating equitable classroom communities in lower-track settings.  This is essential when we consider how many teachers are working to create meaningful experiences for students placed in lower-track classrooms where those teachers may not have the ability to change the institutional tracking system within their schools.   
Focus of the Study

Both classrooms represented within this study are considered “the” science class that students should take if they were unable to pass other science courses and needed to obtain science credit to be eligible for graduation.  Each class was characterized by large class sizes with mainly non-white student populations, especially when compared to each schools college preparation courses in science.  One class was an Earth Science class taught by a twenty year veteran – Mr. Smith.  The other classroom, taught by Mr. Hill, represented a Health Science classroom taught by relatively inexperienced teacher (three years experience).   


 This study explored how students were keenly aware of their teachers’ beliefs concerning student ability and how this transparency of teacher beliefs dictated the level of student engagement within the classroom.      

1. How did these teachers characterize the intellectual ability of those students placed within their “lower-track” classrooms?

2. How did their view of students impact their pedagogical choices?

3. Were students aware of the belief systems their teachers held for them and did this awareness impact their engagement with the classroom content?

The main goal of this piece was to juxtapose two academically similar lower-track science contexts where one teacher approached his course through a traditional lower-track teacher mindset and pedagogical approach, while conversely another teacher carried out a teaching approach steeped in a critical science framework in an effort to create a more equitable classroom.  In this contrast, I was interested in understanding if the pedagogical process and teacher beliefs involved in creating equitable classrooms could create a more positive classroom context as compared to traditional science approaches in lower-track contexts.  

Method
Context and participants

This study represents the comparison of two “lower-track” science contexts.  This manuscript represents the synthesis of two studies that closely investigated pedagogical approaches of teachers in “lower-track” contexts and the resultant reactions from students within those classrooms.  Each study closely examined a small cadre of students, chosen to reflect a representative cross-section of each class section.  The following table compares the school and classroom contexts surrounding each of the studies compared in this piece.

[Insert Table 1 here]

The listing provides some distinct similarities and differences that existed within these contexts.  It is not my intent to consider that these two research contexts were exactly the same, however, there were specific similarities that make their comparison important in terms of differing approaches to classroom pedagogy and how students reacted to those approaches.  The main similarities between these contexts are the track levels and institutional school structures that are common in the construction and maintenance of many tracking programs.  Each school knowingly placed students who were struggling academically into these particular science sections (CC1 – Earth Science and CC2 – Health Science).  

Data Gathering

The data presented in this synthesis were collected in two differing contexts, but the methods of data collection followed a similar approach.  I intentionally focused these data on actual observed events, first-hand accounts from participants, and shared interpretations of similar events that happened within each classroom context.  I sought to better understand how teachers and students made sense of their science experiences within a course that school administrators, teachers and students often described as the “easy” or “lowest” science course.  

Mr. Smith, who taught the Earth Science course (CC1), was the only teacher willing (within his school) to take on this course.  He was an avid naturalist who had been teaching for 20 years in the region and worked to blend his interests in nature with his teaching.  He also taught three sections of honors science at the school, two Physics courses and one course in Environmental Science, where he openly tried to engage students in local science issues (hog farming and local geology, etc.) – these types of endeavors he felt were too risky for students in his Earth Science course.  To this end, despite being the only teacher willing to teach the Earth Science course, Mr. Smith was not particularly considered an advocate for at-risk students.  


Mr. Hill, who taught the Health Science course (CC2), was a new teacher who had just recently completed a Masters of Arts in teaching program for secondary science.  He was also an avid naturalist with an undergraduate degree in Wildlife Management.  He taught two sections of the Health Science class, which he volunteered to do when he interviewed for his teaching position.  He also taught three sections of college prep Biology.  Interestingly, he was excited about building curriculum within the Health Science course and involving students in projects and questions that dealt with issues within the surrounding communities.

Each teacher was asked to select a group of students that best represented the diversity of students within any given section of their courses.  Mr. Smith chose three African-American females, three African-American males, one African-Latino, and one Anglo student.  Mr. Hill chose four Latina and three Latino students, three Anglo students, and one middle-eastern student.  These students represented the main voices involved in the primary sources of data within this study.

There were several primary sources of data collected over the duration of this project included: participant observations, individual interviews with students and teachers, and focus group sessions.  Secondary sources of data were collected to corroborate findings and assertions made from the primary sources.  These secondary data included examples of student assignments, journals, anonymous surveys, and member checks with participants.  

The participant observations allowed me to witness events and interactions that the participants themselves were not aware of, or that they were unwilling to discuss (Patton, 1990).  My role of participant observer often changed according to site and situation, sometimes my role as participant was limited, while at others it took on the role of complete participant.  This is in line with the idea that the researchers’ orientation depends on the degree to which the researcher takes on the role of “insider” or “outsider” (Atkinson & Hammersly, 1994).  

The focus group interview sessions were carried out twice a month for five months in CC1 and once a month for nine months in CC2.  These group interviews were designed according to Kreuger’s (1994) definition of focus groups: “A focus group is a carefully planned discussion designed to obtain perceptions on a defined area of interest in a permissive non-threatening environment” (6).  According to Morgan and Krueger (1993), focus groups are especially useful when working with categories of students who have historically had limited power and influence.  Thus, focus groups supplied this study with an avenue to create rapport and trust with students providing powerful insights to facilitate understanding on how these students perceive the value of their science instruction.

Students who were selected for focus group sessions were also interviewed on an individual basis.  These individual interviews served two specific goals: 1) a means for exploring and gathering experiential narrative to develop socially constructed meanings of shared experience, and 2) a vehicle to develop a conversational relation about the meaning of that experience (Bogdan & Biklen, 1998; Van Manen, 1990). The series of focus group sessions, coupled with numerous participant observations, helped to build trust and rapport between researcher and subjects to facilitate students in providing substantive answers to interview questions (Eichelberger, 1989).  Thus, semi-structured interviewing styles were used to further alleviate this potential problem, because this style creates a “conversational” interview and helps researcher and subject achieve a more equal relationship (Fontana & Frey, 2000; Hitchcock & Hughes, 1989).  


Data Analysis


During data collection, I considered myself to be an outsider to these particular classroom cultures and tried to engage participants in interviews, reflections of classroom events, and focus groups with the explicit purpose of better understanding how to teach these science courses as effectively as possible. As an Anglo male representing a university, I was concerned that schools and universities have often served as tools for dominant groups to solidify privilege as opposed to promoting social equality (Bowles & Gintis, 1976; Delpit, 1995).  I realized there were multiple reasons for students and teachers involved to question my methods, motives, and interpretations while working in these contexts.  


Throughout the duration of each study, interpretations and claims were constantly presented to the students and teachers to get their thoughts, reactions, and insights concerning researcher analysis and interpretation of the classroom context.  This approach was guided by the work of Ladsen-Billings (1996), where we openly discussed the likelihood of multiple truths and invited all participants to openly discuss my biases or share their interpretations of mutually observed events.  I routinely invited teachers and students to read and listen to my interpretations of classroom events and accounts in an effort to sustain credibility (Lincoln & Guba, 1985).  For further efforts toward credibility, interpretations were also triangulated across primary data sources (participant observations, focus groups, and interviews) as well as with secondary sources.  These triangulation and member-checking efforts worked to constantly refocus my lens and interpretations to best match the feelings and thoughts of all participants involved.  In totality, my hope was to utilize multi-layered, qualitative analysis by weaving together differing perspectives to portray a coherent narrative that fully described the difficulties and successes when working with issues related to lower-track science instruction.  


All data sets were transcribed from audio tape immediately following their collection and subjected to multiple complete readings of the text in an effort to generate a preliminary list of possible coding categories (Miles & Huberman, 1994).  This provided a mechanism to reduce large amounts of data into more manageable categories across similar themes.  These initial categories where than subjected to constant comparison and analysis with differing sets of data in an effort to develop a working set of emergent themes as described by Strauss and Corbin (1998).  In some cases categories were collapsed with others, while occasionally entirely new categories would emerge.  This type of analysis continued over the entire life of each study.


For the purposes of this investigation, I repeated this open coding process with the original data sets from each study and looked for similarities and differences described within the data sets.  The analysis began with an open coding process to develop broad based categories, across all sets of data, that were further refined through constant analysis, questioning, and reshaping of categories through an emergent theme generation process (Miles & Huberman, 1994).  This process was done in an effort to refocus my lens on how these two lower-track classrooms teachers enacted their beliefs (concerning students and pedagogy) within their classrooms and how those approaches impacted the students in their classes.  The generated categories were than checked for credibility by triangulating evidence within and across all data sets.  This process of generating possible categories, confirming or contradicting those categories with multiple sources of data, followed by subsequent modification continued in an iterative process until the final analysis was reached (Bogdan & Biklen, 1998).   
Findings and Discussion

Assertion #1: Beliefs concerning student abilities directly impact teacher’s pedagogical choices

Unfortunately, many teachers approach lower-track classrooms without clear academic goals because they feel that students need to learn to follow directions or students are not capable of higher order thinking within science content (Eckert, 1989; Oakes, 1985; Page, 1991).  One of the main differences witnessed between Mr. Smith (CC1) and Mr. Hill (CC2) were their assumptions about students and what those students were capable of.  Mr. Smith commonly viewed his students as deficient and geared his practice toward garnering “basic skills.”  Conversely Mr. Hill, utilized an equitable classroom approach where he co-developed curriculum with his students and generally viewed them in less deficient ways.  The following passages from teacher interviews and student work exemplify the differing views these teachers held about their students.     

Mr. Smith, repeatedly referred to his students’ lack of prior knowledge pertaining to general concepts, especially those related to earth science curriculum.  He expressed the difficulty he had when trying to add to their existing knowledge base.

Mr. Smith:
Um, they just have a very, very, poor background of general knowledge.  And it’s very difficult to add to that, when there is no basis there to add to.  So all year long, we speak of Appalachian Mountains of western North Carolina, but they haven’t been there.  They haven’t seen them; they don’t know anything about it. 

(CC1 – Int. #1, p.4)
Mr. Smith had a strong belief that in order to build upon knowledge about a subject one must first have a firm grasp of the associated background knowledge.  In his eyes, lack of prior knowledge was the biggest problem that he faced with his general-level students. 
Mr. Smith: Some of them know very little about anything academic.  They can 

      add and they can subtract; they can multiply if they have a calculator.  
                  They can’t divide because they don’t know which number to put in 
                  first.  They have no concept of any higher-level math skills.  So this is  
                  your basic add and subtract group.  They have no geography
                  knowledge.  (CC1 – Int. #1, p. 5).
Thus, Mr. Smith designed lessons that he believed would help students get a better “grasp on the basics” of earth-science content based on his belief that students were not capable of high-level thinking.


Conversely, Mr. Hill articulated a quite different notion about the ability of his students and how that even impacted the enjoyment of his job, “I like working here, I really do. The kids are really intelligent.”  (CC2 – Int. #1, p. 2)  One particular classroom assignment provided deeper insights into how Mr. Hill values the ideas and thoughts of his students.  In this case, a female student (Lorena – CC2) responded in her journal to the question, "What is the difference between use and abuse of a drug?"  An excerpt from Lorena's response states: 

For instance, if someone has a hard day and they have a beer to ease 

their nerves, that's not abuse because it's using the drug properly.  It 

may not be right, but I don't think it's abuse.  
Lorena later articulates that merely drinking alcohol is not abuse because drinking it is what it is "intended for."  Mr. Hill responded to this in the margin of her journal, “I wrestled with this for a long time.  I couldn't put my thoughts straight.  I never realized the distinction between right and abuse.  You make me feel stupid sometimes.”  It is obvious that Mr. Hill has taken this student’s ideas seriously and clearly demonstrated that to the student with his comments.  These comments are important because Mr. Hill was working toward "leveling" the traditional power hierarchy between teacher and student.  This is important when we consider how this notion of equality can lessen students’ sense of marginalization, which can positively impact students’ identity formation and subsequent success in school science (Brickhouse & Potter, 2001).  This leveling and respect of student ideas is indicative of Mr. Hill’s efforts to create and sustain aspects of an equitable classroom as defined by Lotan (2006).  The belief systems of these teachers concerning the ability of their students had direct impacts on the pedagogy enacted within their classrooms.  

The pedagogy in Mr. Smith’s class generally mirrors his beliefs about students’ abilities.  Accordingly, his class is dominated by following directions, mapping skills, computations, cutting, and pasting where he presented these ideas in small disconnected pieces where students need to follow simple verbal commands.  The following excerpt was extracted from an earth-science quiz (it was read aloud to the class) in which students were expected to follow directions and make simple computations. 
Mr. Smith:
So then, number four, what are we going to be looking at is this. If you have the centimeters it would be in a hundred years, how many meters would that be? That is change the number of centimeters in number three into number of meters. Use your answer from number three, the number of centimeters. In number four, tell me how many meters that would be, so you’re going to convert the number of centimeters to meters. Use page 788, on the left-hand side. Remember, this stick is one meter (holds up a meter stick). Number four says change the number of centimeters to the number of meters; that should be a small number.  (CC1 – Classroom Transcript, p. 5)
Mr. Smith used highly repetitive techniques to describe his initial question by rewording and repeating the question five different ways that ended in one final repeat of the question with a hint. The text was well matched to this kind of pedagogy in that even the conversion chart on page 788 gave explicit step-by-step directions on how to make the conversion from centimeters to meters.  Finally, Mr. Smith held up a meter stick, so that the students could visualize how long a meter truly is. After question four was answered, the class moved on to question number five. Question number five asks, “If this rate of spreading continued for 100,000 years, how wide would the Atlantic be?”  Mr. Smith continues:   


Okay, now, let’s remember this ocean is not a hundred years old; it’s a lot older than that. The Atlantic Ocean is much older than that. Shh just listen; I’ll explain this for you. If you take the same rate, how many meters wide would the Atlantic be in a year? If you look at this number a100 years and 100,000. This one is a times bigger isn’t it? So get an answer for number 4, and multiply by a thousand, that will be your answer for number 5. So take your answers in meters from number 4 and multiply by a thousand. That will be your answer for number five which is how many meters?  (CC1 – Classroom Transcript, p. 5-6)

Mr. Smith repeated that the Atlantic Ocean was very old and that he intended to explain to them how to answer the question: “I’ll explain this for you.” Mr. Smith became extremely explicit in his explanation for achieving the correct answer. The directions evolved to, “So get an answer for number four, and multiply by a thousand.”  This verbal direction following to achieve the “correct” answer demonstrates the typical pedagogical approach employed by Mr. Smith in his classroom efforts.  

On the other hand, the following activity highlights Mr. Hill’s attempts to create a more equitable classroom using a critical science approach, where he worked to connect the science curriculum to the lives of students.  Students engaged in a series of investigations to interrogate their own assumptions concerning issues related to their everyday lives. 


This is exemplified by an assignment on human nutrition that dealt mainly with fast food choices and the health consequences associated with them.  Mr. Hill had asked the students to get the nutrition information for their favorite foods from various fast food restaurants (which he provided) .  He then displayed his own favorite meal on the front board as an example: 







 fat

carbs

protein

Seven-Layer Burrito



 24

  65

     16

Burrito





 12

  55

     15

Tostado




 14

  31

     11

Total (grams)




  50

 151

     41

Total Calories




450

 604

    164

Carbs = 50%
Fat = 37%    Protein = 13%

Students calculate their own meals that they usually buy and are using Mr. Hill's as an example to calculate their own totals and percentages.  (Excerpt from Field Notes - CC2, p. 26)
Because the school practiced an open lunch policy where students were allowed to leave campus and eat in any of the numerous fast-food establishments within walking distance, this investigation immediately connected nutrition to the lives of the students.  After students calculated the parameters of their meals, he had them discuss the following question: “Would you consider your meal to be a healthy one considering what you know about proper levels of fat, carbs and protein?”  After some discussion Mr. Hill asked more questions including, 
 Do you think that fast-food companies really care about your health?  
             Why are there so many fast-food restaurants so close to the high school? 
             How do these places treat you after school and at night as compared to 
             lunch time?  (Excerpt from Field Notes – CC2, p. 27)  
Students began to articulate the notion that they were "dollar signs" to these companies during lunch time, yet other times of the day they were treated like a burden or a menace.  In further discussions, Mr. Hill led students to an initial understanding of corporate views of their consumers and how capitalist agendas drive product design (fast food) rather than concern for consumers.  
The pedagogy enacted by these teachers was directly affected by their beliefs systems concerning their students.  Mr. Smith carried typical views associated with lower-track teachers that view students as deficient and unable to think in complex ways.  This allows teachers to prepare watered-down content that focuses on listening or direction following and has little connection to the lives of the students involved.  Mr. Hill worked to connect content to students’ lives and represent science knowledge within a social, political context that must be examined from multiple perspectives.
Assertion #2: Students are keenly aware of “implicit” teacher belief systems based on the pedagogical decisions of their teachers

The previous sections described Mr. Smith and Mr. Hill’s beliefs about their students’ abilities and how those beliefs were reflected in their pedagogical approaches.  In many instances students articulated just how aware they were for how their teachers perceived their intellectual abilities.  The following focus group excerpt speaks directly to how Mr. Smith’s students understood his teaching and his motivation for structuring the classroom pedagogy with relatively little intellectual stimulation.
Livan: 
He also thinks, like the whole class, is like ain’t smart though.

Int: 
He thinks the class isn’t smart?

Livan: 
That’s what I think, seriously. 

Int: 
How do you know that?

Livan:
It’s the way he acts towards us, you know it’s like, well…. He’s got to explain everything elementary, you know. It’s like....

Barb: 
That makes me mad. That’s the reason why I don’t do anything when he does that to me. I get mad at him. 

Int: 
Barb, give me a time when he has treated you like he doesn’t think you’re very smart.

Barb: 
He does it to the whole class. He’ll sit there and break it down, so easy that anybody, you know--He’ll break it down like we was in kindergarten.

Livan: 

One time I asked him, like something about time, and he said, “We will be done at this time,” and points to a place on the clock. I’m like, you do not have to point to the clock to show me what time it is, Man.
(Focus Group #2 – CC1, p. 7)  

This example illustrates just how aware the students were of the beliefs that Mr. Smith held of them. Livan made a broad statement that Mr. Smith thought the class “ain’t smart,” which was strengthened by Barb’s examples from classroom interactions.  Interestingly, Barb also remarks that when he treats them in ways they think are too elementary that she shuts down and does not engage with the classroom objectives, “That’s the reason why I don’t do anything when he does that to me.”  The students seemed to intuitively know and understand the implicit feelings that Mr. Smith held for them as people based on his pedagogical approach, and consequently their interpretation of Mr. Smith’s beliefs led them to feel alienated and angry, evidenced by Barb’s frustration, “He’ll break it down like we was in Kindergarten.”  This provides evidence for the power that a teacher’s belief system can superimpose on the mindset of the students in the classroom, causing a general undercurrent of anger and alienation toward both the teacher and the school.

Students further articulated that they perceived a difference between the pedagogy that was carried out in their class as opposed to Mr. Smith’s college-prep classes.  Again, students argued these differences were derived from a lack of respect for their ability.  
Barb: 
I believe he treats his Advanced Technology and Physics class different than he treats us. 

Damon: 
You see all the chemicals and equipment he has in there?

Barb: 
He probably feel the kids in Earth Science ain’t up to potential so he really don’t have to communicate with us. I believe he feels that since we chose to go that general way, that we’re not worth his time because we just chose the easy way out.

Amy: 
It’s lack of respect for us, really. 

Damon: 
I bet you, right today, if you go in there and ask him, how do you feel about our class? I guarantee he say something smart. I betcha.

Intvw: 
Like what do you think he would say?

TJ: 

Like we are bad, or that he’s got bad students. You know.
(Focus Group #2 – CC1, p. 9)

Barb and Damon think that the better equipment and materials that Mr. Smith utilized in his higher level classes show that he treats them differently.  The tools mainly used in their Earth Science course consisted of paper, pencils, and simple measurement tools (rulers, meter sticks, etc.), where the tools of the Technology and Physics courses (lasers, optical equipment, etc.) led students to see themselves not being respected on an equal level with the higher tracks.  Whether correct or incorrect in their assumptions, students equated their lack of access to this equipment with their not being worthy (in the eyes of Mr. Smith) of the better materials and equipment.  Students perceived that Mr. Smith neither had time for nor respected his lower track students “because we just chose the easy way out.”
In equitable classrooms one of the essential components is that teachers accept a multitude of avenues for students to demonstrate their understanding for content related concepts and respect student’s intellectual abilities.  Many times students referred to Mr. Hill’s classroom as a place where ideas and intelligence were respected.

Int:      If you were to explain to other students, or students who may be taking 
            this class next year, what it is like to be in this class, how would you   
            describe it?  Like what should they expect when they step into the 
            classroom?  

Rose:   He’s, nice, he’s funny.  He like, puts you on an equal level with 
him.  He’s not one of those teachers that you know, you’re below him. Of 
course he knows more than you, (laugh) of course.  But like he doesn’t 
make you feel stupid.  Um.  He helps you out.  (Rose Int., CC2, p. 2) 

I initially ask about what students could expect when they enter Mr. Hill’s class, which was meant to get a better understanding for the pedagogical approach and general approach to teaching by Mr. Hill.  However, this is not followed by a description of typical teaching strategies, but rather she replied by directly describing Mr. Hill’s personality.  This sheds light on what Rose may deem to be the most important aspect of having Mr. Hill as a teacher.  Rose continues to directly describe how he “puts you on an equal level with him…” and conversely that other teachers can often make students feel inferior evidenced by the use of the word “below.”   This statement is emblematic for how students perceive the power differential between themselves and Mr. Hill.  She reiterates how this diminished differential between student and teacher manifests itself in the classroom “doesn’t make you feel stupid.  He helps you out.”   The frightening implication is the not so subtle reference that other teachers do make her feel stupid and do not help her out.  A response that is similar to the words of Barb from Mr. Smith’s classroom.  This excerpt takes on even deeper meaning when we consider that Rose is a mainstreamed special education student placed in a lower-track science course, who has enough self-esteem to describe herself as an equal with Mr. Hill.  This makes the implication of her feeling below some of her teachers understandable, considering the well-documented negative belief systems that teachers often harbor towards students in lower-track classrooms

 The following passage, from an individual interview with Sahar, will further illustrate how Mr. Hill specifically created safe spaces for students to pursue their own ideas by utilizing a specific process of talk and interaction.  Sahar is a 16 year-old female who began to learn English when her family moved to this region from Algeria when she was in the sixth grade (actually she speaks Arabic, French, and English).  So she has been learning English for about four years and began being mainstreamed into English only classes after her first year in the English as a second language program.    

Int:      How would you describe the health class to a student who may have 

to take it next year?

Sahar: Well, they have a great teacher.

Int:      Really?

Sahar:  He’s comfortable to talk to. And, you have like a lot of fun.  You

can like be walking into that class, you feel like you’re home or 

something.  Because you can talk about anything.  No, you can’t get 

embarrassed about talking about it because he can explain it to you.

You don’t feel stupid or anything.  (Sahar, #2, p. 4) 
Again, I ask a general question concerning how she would describe the “health class” to another student, yet she does not specifically address the class, rather she remarks about Mr. Hill.  “Well, they have a great teacher.”  This provides insights to what Sahar deems the most important idea to convey to other students concerned the quality of the teacher instead of the content or design of the course.  Sahar clarifies why she deems Mr. Hill to be a “great teacher” and then provides some insight into how she also views the class, where she uses terms like, “comfortable…fun…home.”  These words describe the atmosphere of the classroom from her point of view, which sets the stage for how she feels the freedom to express her ideas without fear – “talk about anything…can’t get embarrassed…he can explain it to you.”  Lastly, Sahar directly addresses the notion of respecting her intellectual ability, “You don’t feel stupid or anything.”  This strikes a remarkable parallel with the previous words of Rose and provides a striking contrast with the lower-track students form Mr. Smith’s classroom.  
Sahar and Rose’s remarks remind us that students are, at worst, routinely made to feel stupid or, at best, undervalued in some of their other classes, particularly when students are placed in lower-track environs.  When we consider the experiences of these young women and their strikingly similar accounts of why they enjoy Mr. Hill and his classroom, it reminds us that often the most important gifts we can provide students is that of caring and respect that are essential in equitable classrooms.  

Lastly, it is important to point out that the students in Mr. Hill’s course also did not exhibit much the same resistance as seen from Mr. Smith’s students when it came to engaging with classroom content.  When discussing a typical day in Mr. Hill’s class, during an individual interview, Heather made reference to having to work hard, but being respected.  
Heather: Um. What they could expect in the daily classroom would be, well fun, 
               I guess. Like you can be, outspoken in the class, but you’re going to 
               work. There’s no free days in his class. He expects a lot from you, but 
               he listens to what you have to say and respects it too. (Heather, CC2,p.1)    
Heather provides us insight into how teachers within lower-track contexts can make meaningful connections with students and push them intellectually without encountering great resistance.  This lack of resistance directly contrasts the resistance that Mr. Smith’s students articulated when discussing their experiences in his class.  Traditional teacher approaches of simplifying content and not providing an open-forum for student ideas led to high levels of frustration for students within Mr. Smith’s classroom.  Conversely, when Mr. Hill broadened the notion of what it means to be successful within his class, students responded with less antagonism and more productive attitudes.  This equitable classroom context promoted trust, respect, and made more meaningful learning in a lower-track context a reality.     
Conclusions and Implications
Our relationship with the learners demands that we respect them and demands equally that we be aware of the concrete conditions of their world, the conditions that shape them.  To try to know the reality that our students live is a task that the educational practice imposes upon us.  (Freire, 1998, p. 58)

This passage points to the vast differences we see in the classrooms presented in this study and serves as a reminder for the importance for understanding the reality that our students face and how effective teachers need to respect and understand those conditions.  These contrasting contexts have been presented to demonstrate the vastly different approaches utilized in two differing lower-track science contexts.  It is clear that Mr. Smith fits the well-documented profile of a lower-track teacher that did not believe his students had much ability, which directly impacted his classroom pedagogy.  This created a negative and antagonistic learning environment and carries with it the not so subtle notion that the students are not capable of higher-level science understanding.  Conversely, Mr. Hill approached his science teaching through a critical approach to science, in an effort to create a more equitable classroom, which provided a vastly different student response. His teaching approach worked to break the cycle of classroom teaching that alienates students only deepening their resistance to classroom content.  The comparison of these studies provides meaningful insights for how to utilize innovative approaches to teaching as a powerful tool for student understanding in science as well as creating more productive view classrooms as places of intellectual engagement as opposed to a battlefield mentality that further alienates both students and teachers.     


The students enrolled in both contexts provided insights into how we can make meaningful connections with students in lower-tracks.  The striking differences in student responses to the pedagogy employed by their teachers demonstrated that students were keenly aware that pedagogical approaches of teachers are often couched in their belief systems concerning student ability.  Most interesting is that Mr. Smith’s students linked his pedagogy to his beliefs about his students, where students described his classroom as watered-down and consequently caused feelings of alienation with his students.  Conversely, Mr. Hill’s students remarked how specific approaches helped them better understand science content and that they enjoyed science projects within a respectful and intellectually challenging classroom context.  Fusco and Calabrese-Barton (2001) refer to this approach as a paradigm shift that views “teachers as thinkers” and “students as active agents in using and producing knowledge” (352).  This transparency of teacher beliefs is an essential finding of this project.  Whether warranted or not, students equated teacher pedagogy with respect for student ability.  When those pedagogical approaches did not match students own perceptions for their abilities, they reacted with resistance and anger to those pedagogy.    
Science teachers and scientists may read this text and wonder, was the difference between these two contexts based more on the fact that Mr. Hill and Mr. Smith taught two different curriculums (Earth Science versus Health Science) with the assumption that there is more room for Mr. Hill to connect his pedagogy to the lives of students?  I would reply that that is an excellent question and one that requires that we not lose sight for the underlying premise behind the theoretical orientations that drove this study.  We must be able to put science into the lives of our students and respect that students often represent understanding through numerous channels.  In the case of Mr. Smith’s Earth Science classroom, students could have studied the myriad of pollution issues related to the river that ran behind their high school including: paper mills, hog farms, farm run-off and the resulting impact on the surrounding communities balanced with the need for economic growth.  Or the devastating effects of hurricanes within these regions and whether people should be allowed to inhabit areas that are at the most risk would trigger the desire to better understand geologic and meteorological concepts associated with these phenomena.  Lastly, there are numerous issues in the physical sciences that can also trigger student interest and allow them to better recognize that science issues do play important and meaningful roles within their lives.  This is the essential notion of a critical science approach to teaching that engages students within the social, historical, contextual, and economic realities of the content they are studying.        

Science teachers and scientists may further wonder, “Isn’t Mr. Hill just a model of good teaching?”  I would most likely agree with the intent of the question, but feel that this question overlooks many complex issues that are in play within lower-track contexts.  We must, as researchers and teachers, be able to name and describe what it means to be a “good” teacher.  How is it that Mr. Hill was able to defuse student resistance, engage students with school curriculum, and partake in classroom assignments that conversely Mr. Smith seemed to struggle with?  He did it through the consistent use of a theoretical framework that respected multiple perspectives, placed science investigations in the lives of students, and where the classroom community of students became “active agents” in the learning process as they connected science within the contexts of their lives, communities, and society.  This is essential understanding for teachers who wish to incorporate “good teaching” particularly with lower-track students.
Lastly, I still struggle as a researcher with the question is it responsible to report on how to best engage students in lower-track contexts without questioning why schools, administrators, and teachers feel so compelled to continue a system of tracking in the first place.  Where do we begin with dismantling a system that has repackaged segregation and privilege?  Why is it that the students in these contexts must constantly deal with larger class sizes, less motivated teachers, and fewer resources while upper track courses rarely struggle with these types of issues?  Often teachers are not in a position to dismantle these programs and are often thrown into lower-track contexts with limited understanding for the difficult and multi-layered issues taking place with their students.  This study provides valuable insights for how teachers can alleviate some of the issues affecting students in lower-track classrooms.  Lotan (2006) argues that equitable classrooms allow teachers to recognize multiple pathways to understanding classroom content, work toward equal status in the classroom, utilize pedagogy that acknowledges a range of abilities, and that students often bring unique strengths to the classroom.  When teachers tap into these notions of equitable classrooms it can defuse many of the issues that affect students who have been placed at risk.  Teachers may not be able to change the tracking systems with their schools, but they do have the ability to generate productive intellectual spaces within lower-track classrooms.      
Prologue
The teachers involved in this study, both cared deeply for teaching and each tried to help students best understand science as they saw it.  However, they had quite different views for what students needed from their science instruction.  Mr. Smith continues to teach science and is closing in on his 25th year of teaching, while conversely Mr. Hill left teaching after his fourth year.  This also begs the question does teaching in critical and innovative ways with little institutional support, and large class sizes drive the most promising teachers away from the profession?  These are the important avenues for future research and discussion within the community of teacher education and practice.  
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