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Abstract

We develop a map of instructional grouping for kindergartners. Past scholarship on school organization showing how others have measured school organization is reviewed. Then we provide proportions of school organization in a hierarchical taxonomy. Although taxonomies are rarely used by sociologists, we show how they may divulge patterns that would otherwise not have been detected with other measurement strategies. Further, having the common vocabulary taxonomy mandates facilitates communication between scholars.  Only because of the ECKL-S data, a nationally representative sample of the school experiences of very young children in the United States can we derive a classificatory scheme of school organization. Generally speaking, tiers of school organization reveal how intricate school organization is. Currently used measures of school achievement-based organization may thus be inadequate.    

Introduction
How schools organize students for instruction and the implications of such organization is a janus-faced problem that slices through disciplinary boundaries. Correspondingly, we develop a taxonomy, which is essentially a knowledge map, of achievement- based grouping in kindergartens. Family changes, technology, labor market conditions, and legal constraints have rendered the vintage form of sorting students into educational tracks, college preparatory or vocational, obsolete. Now the ways that schools sort out students for instruction into advanced, regular, and remedial classes has become increasingly intricate. Most strikingly, the practice of achievement-based grouping is extensively applied for very young children in kindergarten.

We address multiple objectives in this work.  First, we briefly review existing scholarship on how children are organized for instruction in school, observing in particular the places where inconsistencies abound. Second, we create from a national data set a classification scheme that covers observable ways that children are organized for instruction in kindergarten. We can do so only because of the comprehensive and recently released large-scale data set, the ECLS-K survey, a data treasure trove detailing school experiences of young children (NCES 1998). To our knowledge this effort represents the first map of instructional grouping based on achievement for kindergartners. We also estimate the extent of each form identified in each category. Finally, we use what we accomplish here as an opportunity to remind social scientists of the need for systematic, unambiguous measures so that rigorous and comparable bodies of scholarship can be amassed. The issue of school organization is germane not only in its own right but also because of its linkage to stratification (Gamoran 1992).  

Previous Studies of School Organization
Put simply, previous documentation unveils several reasons for why taxonomy could help clarify school organization for instruction.  Let us first review the debate surrounding the evolution and the extent of differentiation in how children are organized for instruction. How simple and nostalgic it once was to portray the school system in the 1950s and 60s in terms of how pupils were organized for instruction. Children started school in the first grade absent any expectation that they could read a word. Kindergarten days were filled with non-academic activities such as play, snacks, naps, and learning to follow rules, and anticipatory socialization for elementary school. Attendance was elective, not mandatory (Barr and Dreeben 1983).  Thereafter, teachers began to winnow children along the lines of academic or artistic potential.  In junior or middle school, students were then persuaded by teachers and guidance counselors to pursue vocational training or college tied to merit or perceived ability (Alexander, Cook and McDill 1978; Alexander and Cook 1976; Barr and Dreeben, 1983; Cremin 1951; Dreeben and Barr 1988a; 1998b; Hallinan and Sorensen 1983; Metz 1978; Oakes 1985; Rosenbaum 1976; 1980; Stevenson, Schiller and Schneider 1994; Wrigley 1982). Grouping students into college preparation versus vocational preparation then and sometimes now is commonly called tracking—assignment into a curriculum tailored to vocational training or college. 

After the Hobson v Hansen Supreme Court decision that traditional tracking could be deemed discriminatory, homogeneous ability grouping then supplanted tracking as the mechanism to sort students into classes according to achievement for specific subjects. The judicial ruling unintentionally perhaps paved the way for a myriad of new assortments of grouping, the most visible being within-class homogeneous ability grouping as compared to heterogeneous, whole group, instruction. In many ways more current curricular schemes may disguise the extent to which children are truly distinguished in schooling. Put simply, new configurations are not as ostensible as the old-fashioned way of tracking students. Consequently, simply comparing children in grouped and ungrouped instructional pathways or other simple dichotomies may skim over important variations and ways of discriminating students.

 Nowadays differentiation for instruction within and across classes and schools begins earlier and earlier in a child’s life. This shift is particularly monumental since young children are in the throes of intellectual development, often changing quickly and abruptly. Only recently has the separation of young children for instruction become a widely embraced and accepted practice (Barr and Dreeben 1983; Tach and Farkas 2006). Moreover, ordinarily employed terms such as tracking and homogeneous ability groups no longer suffice to convey all available educational trajectories.  Although streaming and grouping have become enthusiastically endorsed practices in a plethora of, but not all, American elementary schools and kindergartens, many scholars remain dubious as to whether and which types of curricular contexts really work best for children’s educational progress, especially since age differences in mere months may give the edge to older students at this stage in the educational cycle. 

Literature overviews have generated vital information pertaining to school organization. While elemental, existing scholarship clearly is not currently broad enough to encompass all forms commonly and uncommonly found in contemporary schools.  Past efforts nonetheless provide clues as to how to proceed.  Barr and Dreeben’s (1983) work on how schools work and the long-terms studies of Alexander, Entwisle and their associates are particularly instructive for our purposes.
 Barr and Dreeben (1983) demonstrate how schools are affected by resources and policies originating from many levels in descending order: district, school, classroom, instructional groups and students-- all of which potentially impact school production. Barr and Dreeben (1983) identify factors extraneous to individuals and their levels of talent that affect if and how students are sorted for instruction  To illustrate, student body size and the amount of resources a school commands constrain the number of ways in which students can be grouped. Absent certified teachers, schools may not be able to offer highly advanced classes in some schools regardless of the clientele’s merit. Our taxonomy will not just repeat the Barr and Dreeben (1983) strategy. Rather we concentrate on how students are sorted for reading instruction for very young children at the school and classroom levels. They are organized in different ways than are older students.  Our approach turns out in its own right to be astonishingly complex and may be more appropriate for the younger children who constitute the sample. 
Barr and Dreeben’s (1983) work outlines several organizational features of schools and other factors that constrain how children are taught daily.  Organizational features encompass whether and the extent of time the teacher spends teaching children in within-class ability groups, time spent in whole group instruction and seatwork.  Other factors that figure into instruction and whether and how children are grouped include the size of the class, available resources, how the aptitudes of students are dispersed and in particular, the number of low aptitude students in classes.  Imagine also a scenario in which there are qualified children in a class but not enough students to make up a class. Despite its elegance, Barr and Dreeben’s (1983) classic is based on fifteen classrooms in three upper level schools and may fail to spot many au courant forms of instruction that are detectable in the more comprehensive and current data set we have at our disposal.  It may contain practices that were not even utilized when they conducted their research. Nonetheless, they underscore quite forcefully the premise that organizational factors circumscribe whatever achievement a child can attain.  

Past scholars who investigate the impact of sorting on students’ educational accomplishments and life chances contemplate the fates of adolescents and young adults but usually ignore children (Entwisle, Alexander, Pallas and Cardigan 1988). Currently, no social scientist provides a thorough account of the nature of tracking in early childhood nationally, though the need for such study is stressed by Alexander and Entwisle (2002).  These scholars amassed an impressive body of scholarship on students in the Baltimore Study over a twenty- year time frame, but now they lobby for further inquiry with national, longitudinal data. Their own research was a major impetus behind the collection of ECKL-S, the data set underlying this work. Their body of research shows clearly how early educational opportunities structure inequality across and within schools and further stresses the need for fuller knowledge about how children are organized for instruction  This tendency is unfortunate since educational foundations, particularly in math verbal skills are inchoate during childhood and since organizational complexity has risen for this age group.  

As Lee and Burkham (2002) observe, inequality commences at what they coin the starting gate of kindergarten—a gate that may ultimately close or unlock future possibilities. Insofar as learning among young children occurs at a brisk, indeterminate and abrupt pace understanding, how different class placements happen is the first step needed to evaluate how efficacious differential programs are. And early placement may lay the groundwork, with some degree of permanence, for how children are stationed later as they progress in school. Early childhood with specific reference to school organization has thus become ever more relevant. Differentiation for instruction commences in kindergarten or entrance into other pre-school settings (Entwisle, et al. 1988). It is imperative to understand the types and extent of instructional organization for children because arguably childhood may brim with the greatest promise for learning. It also may be the most sensitive point in learning, with critical windows of opportunity, for exposure to instruction.   
At this point scholars can and should move beyond the ambiguous vocabulary that depicts how children are assembled for learning. Let us briefly review what other overviews report. General statements from summaries of existing data on instructional organization and the educational welfare of American children are continuously subject to revision (Slavin 1990b; Kulik 1992). Meta-analyses and syntheses of research compiled on the primary grades yield mixed results (Kulik and Kulik 1987; 1991; Slavin 1990; Lou Abrami and Spence 2000; Lou, Abrami, Spence, Poulsen, Chambers, and D’Appolonia 1996). For example, Slavin's (1990b) overview study of homogeneous ability grouping in the primary grades concludes positive, but varying, effects of grouping. Lou, Abrami, Spence, Poulsen, and D’Appolonia (2000) and Lou, Abrami and Spence (1996) also summarize the literature and find a slightly positive effect size of grouping at +.17, that typically produces better academic outcomes under conditions where students cooperate with one another rather than compete, a factor also accentuated by other scholars (Amitza 1988; Barg and Shul 1980; Dembo and McCaulife 1987; Kagan 2002; Sorensen and Hallinan 1990; Webb, Weiner and Zuniga 2001; Wood and Ross 1976). Since group instruction can be either competitive or cooperative, collapsing both ways of instruction into a singular measure is a practice that makes inferences from such studies easy prey to skepticism. Statistical summaries are only as good as the studies upon which they are based. How sorting is defined across these reviews diverges making it tricky to draw reliable inferences about the impact of instructional practices and may in part account for the tentative nature of our comprehension of what really works best.  

Since curriculum assignment exacerbates inequality by social class, race and gender in particular, it is important for studies, and the concepts contained therein, to be comparable to each other—to understand precisely what is meant by tracking, streaming, homogeneous ability grouping, or whatever the terminology is (Bowles and Gintis 1976; Bourdieu and Passeron, 1977; Catsambis 1994; Coleman, Campbell, Hobson, MacPartland, Mood, Weinfield and York 1966; Entwisle, Alexander and Olson 1977; Lee and Burhkam 2002; Lee and Croninger 1997, Sorensen and Hallinan 1984; VanFossen, Jones and Spade 1987; Wrigley 1982.  Slavin (1990), for instance, only includes grouping instruction tied to ability, while Lou et al. (2000) include all within-class groupings whether tied to specific levels of ability or not in their estimates. Excluded in all foregoing summaries are achievement-based practices taking place outside the homeroom. No statistical overviews compensate for lucid conceptualization (Gamoran 1987). One pillar of science is that studies should be replicable and falsifiable, requirements more easily met when the definitions of concepts are crystal clear.  

The Narrowness of Current Debate

Dialogue about instruction tends to split along the lines of whether students are grouped by ability or not. Heterogeneous grouping essentially means that students with different levels of potential are taught together, while homogenous grouping clusters students perceived or demonstrated to be roughly on the same intellectual level. The logic underlying the segregation of children into groups, classes or entire schools on the basis of perceived or demonstrated academic potential is that children comprehend at different rates.  Under such reasoning, students possessing talent should be separated from those with less talent to avoid monotony for the former and too many unobtainable demands for the latter (Entwisle, Alexander and Olson 1997; Hallinan 1991; 1994; 1996; Kulik and Kulik 1992; 1984; Pallas, Entwisle, Alexander and Stulka 1994; Wheelock 1992).  Critics of hegemonic curriculum observe that children placed into lower groups are potentially scarred by stigma, may give up, and may not get the same degree of attention and resources that the more upwardly placed children receive.  Accordingly, there have been reforms pitched to “detracking schools” (Eder 1981; Kerckhoff and Glennie 1999; Rosenbaum 1976; 1980; Massey and Denton 1992; Oakes 1985; 1990; 1992).  The distinction between schools that use achievement- based instructional practices versus those that do not sets up a natural laboratory suited to test theories of whether and the extent to which grouping affects learning.  For instance, students placed in varying curricular classes can be compared with their equally capable counterparts to see whether grouping by achievement works as well as its advocates claim (Mulkey, Steelman, Catsambis and Crain 2006).  With a more complete chart of instructional possibilities we also can more closely detect if there are different consequences under conditions where specific types of ability groupings are used.  Dispersed throughout the literature are strands of research that attempt to redefine tracking, the cloistering of students based on tested achievement. As we shall reveal however, another tactic is needed to penetrate the complexity of school organization even during the tender kindergarten years. 


While literature overviews gather and synthesize the “best” evidence on how effective different instructional practices are, they also accentuate the need to gather more thorough data, in part because of the lack of consensus over the merits or demerits of segregating students by achievement.  Our work goes in another direction. Rather than stitching knowledge from disparate pieces of data together, we use one national data set as our foundation. Echoing this credibility of this approach, Gamoran and Lucas (2002:173), stress recent changes in tracking policies and state “…we also call for continued study of different stages of the educational system, ideally with national data from a single cohort”...  Despite decades of research, mainly on middle and high school students, controversy as to whether homogenous grouping is or is not the most advantageous modus operandi continues.  Problems stopping researchers from evaluating what works in teaching include scarce national, panel data on diverse pedagogical practices, particularly comparisons between grouped and ungrouped students, and partial information on young children and the schools they attend.

The Applicability of Taxonomy

         In the second segment, we maintain that we can provide a clearer classification system to move the debate about school grouping forward. Blalock (1979b) fervently champions the idea that classification is an integral part of any science and implores sociologists to pay closer attention to measurement.  Blalock notes that the very measures we depend on must be exhaustive and mutually exclusive just to pass threshold qualifications for statistical analysis, a concern reiterated in his (1979a) presidential address to the American Sociological Association. Concern over ill-conceived measures is further accentuated by other social scientists (Davis 1994; Lenski 1994; Thye 2000; Willer and Willer 1978). 
Interestingly, in 1758 Linneaus’s Systema Naturae introduced a method of classification referred to as taxonomy that afforded rigor to the physical world. Even today this approach holds out much promise for social scientists. For centuries it has been utilized successfully by natural scientists. We reveal how taxonomy may apply to our specific sociological issue, children’s experiences with instructional grouping in American schools. Analogously, Lenski’s (1994) excellent article shows how taxonomies evolving over centuries of thought are mandatory to classify the types of societies in which people have lived. He maintains that taxonomies reduce ambiguity, may prompt innovation, and provide foundations for basic theories. Since social science probably has not yet attained the same degree of certitude that Linneas could in his taxonomy, we are more subdued, though not less enthusiastic. in our assertions. In the same spirit of Lenski (1994) we argue that classification schemes potentially advance with new information and are a necessary ingredient to theories. 

Following the logic of the methodology we fashion a classification scheme, that insofar as possible follows the rules established under taxonomy that are applicable to various layers of grouping in schools. To understand what goes on in American schools, we first must tidy our conceptual house. While school organization studies often employ concepts such as tracking, homogeneous ability grouping and streaming, or even heterogeneous grouping, these expressions mean different things to different researchers or readers. More importantly, these terms may quickly become outmoded. Curricular changes pose real challenges for contemporary researchers as educational organization progresses Gamoran 1987). However, one especially useful feature of Linnean taxonomy is that allows for constant modification should the occasion arise for it. In its elegance, taxonomy easily accommodates change. 

Originally, Linneas (1758) constructed a taxonomy based on empirical information to categorize all living things in the natural world.. Several important merits to a taxonomic approach need to be mentioned.  The uppermost layer, the kingdom, embodies the entire universe of what is to be studied, in our case schools. Then we detail the branches underneath this umbrella category in a sequential and hierarchical order. Each category below the kingdom has further divisions below and subsumable under it. We chart the forms of instructional practices in this way to make them easily communicable to wider audiences. Every possible classification ultimately has a unique nomenclature, making measurement clearer. Taxonomies are flexible, versatile and open to the addition of new branches. Correspondingly, clear specification eases comparisons across studies, helps build a reliable body of scholarship, and hopefully encourages scientific advances along the way. Greater clarity and transparency permits falsification and replication, the basic building blocks of science.

Stephen Jay Gould sums it up nicely: “Taxonomy (the science of classification) is often undervalued as a glorified form of filing-with each species in its prescribed place in an album; but taxonomy is a fundamental and dynamic science, dedicated to exploring the causes of relationships and similarities among organisms. Taxonomies are theories about the basis of natural order, not dull categories compiled only to avoid chaos.” (Gould, 1990:98).  Our matrix does not arise from the natural order, but rather from socially constructed institutions.
Trends that continue to alter the educational landscape include an immense upswing in students going to college, increased educational credentials needed for jobs, the “no child left behind” act, public and legislative pressures to certify accountability and legal challenges to the old style tracking system (Collins 1971; 1979; Jacobs 1996; Riordan 2003). Alongside educational changes there comes the inevitable scholarly vacancy incorporating these shifts. Our contribution is to offer concepts to describe how schools, administrators and teachers organize young children for instruction.
Serious methodological problems that commonly stonewall researchers are daunting but not insurmountable. Our strategy allows us to compare students in differentiated schools with those in undifferentiated schools; students in differentiated classes and with those in undifferentiated ones as well as those experiencing different forms of groupings.  Lamentably, previous works do not cover all possible achievement- based instructional practices.  But first to accomplish the objective of better coverage, we need pragmatic distinctions that incorporate at least most of the known ways in which very young children can actually be placed into instructionally different settings (Slavin 1990a; 1990b).  We provide a baseline not only for our research agenda but also one that could be fruitfully used by others. 

Schools organize children for instruction in disparate ways (Oakes 1992).  With respect to early schooling, most scholars presume that achievement- based instructional practices take place mainly in the classroom, such as within-class reading and math groups (Hallinan 1992).  Yet this portrayal glosses over other possible ways of sorting students such as pull-out programs for students with specific needs or gifted and talented programs for children assessed as advanced or entire schools devoted to specific kinds of students.  Within-class ability grouping in the early elementary grades usually is accomplished by aggregating students of roughly equivalent ability into instructional units. Alternatives to traditional within-class groupings include after school catch-up programs, peer mentoring, double periods for specific subjects, scaffolding in which children work together to accomplish academic schools and even magnet schools for talented youngsters are all methods that partition students.  Often researchers collapse programs together into one convenient category even though they are conceptually distinct. These tendencies not only make it difficult to estimate which students take particular course routes but also reinforce why taxonomy is so appealing (Wheelock 1995).

Our project maps varying forms of instructional practices with the goal of providing some standardized units of measure. Our scheme is derivative. We rely on empirical observations from a large nationally representative survey ECLS-K (NCES 1998).  Potentially, our thoughts may assist educators and policymakers as they appraise the viability of various educational practices (Gamoran 1992; Gamoran and Berends 1987; Gamoran and Hallinan 1995; Gamoran, Nystrand, Berends and LePore 1995; Kerckhoff and Glennie 1999; Lucas 1999; Oakes 1985; 1992; Wheelock 1992). We plan to look at the academic consequences of school organization using this taxonomy.  

Given foregoing shortcomings in what scholars know about sorting in the early years, another look at instructional practices in American schools is warranted.  Our taxonomy may additionally provide a useful device for those with interests in the effects of differential curriculum on subsequent achievement.  Pedagogical methods vary widely ranging from no differentiation at all to multiple tiers that distinguish children by academic potential. 

Broader Utility of Taxonomy
Typically, social scientists shy away from taxonomies. This oversight is particularly mystifying when you consider that such classifications have proven to be immensely valuable and powerful in physical sciences such as botany, zoology, chemistry, and ecology. Social scientists should strive to construct refined measures such as those used in taxonomies to demarcate the conceptual universe we study. In this work we craft a classification scheme, derivative of many permutations in a nationally representative data set and derive a manageable set of categories that are mutually exclusive, and to the extent we can assess, exhaustive. The eclectic body of scholarship generated by study of school organization may owe partly to poor conceptual clarity across studies that make comparisons difficult, if not implausible.  A clearly deliberated conceptual scheme might provide a more workable framework for sociologists interested in studying school organization, its precursors and its consequences. Moreover, other sociologists scrutinizing processes that are hierarchical in nature might seriously consider constructing their own taxonomies.

Consider how advanced statistical techniques are now standard fare in social science research. As advanced statistical techniques such as hierarchical linear modeling are used to analyze data, the need for clear conceptualizations becomes more urgent (Radenbush and Byrk 2002; Byrk and Raudenbush 1992). Considered more abstractly, taxonomies are theoretical cousins of these advanced statistical methods, many of which were specifically designed to test the educational effectiveness of various school programs.  These methods assume that data are nested at various levels that analytically must be taken into account. The rationale for using these statistics is strikingly similar to the reasoning that buttresses taxonomy.  Yet any statistical analysis is only as good as the measures upon which it is based.  So the conceptual analog of taxonomy is compatible with sophisticated statistics favored by contemporary social scientists. Arguably, and more importantly at the very least it compels a scholar to conceptualize their designs clearly.
When we began our project we expected to see the commonly used practice of within-class ability groups but frankly were surprised by the complicated picture that emerged. Given unexpected twists and turns we found it arduous both to draw comparisons and research agendum without some basic agreement about the types and extent to which grouping tied or not tied to achievement are employed for elementary-aged students.  Inconsistent findings from previous research additionally underscore the need to devise an easily understandable way for scholars not only to communicate with one another but also to build upon each other’s research.   Because of the dearth of baseline data on the usage of various types of teaching, careful attention should be devoted to conceptualization before testing theoretical arguments about the efficacy of various instructional practices.  Once completed, we then can forge ahead, more confidently, and check statistics associated with educational pathways. With our classificatory system for the earlier years, we can estimate the degree to which schools then differentiate students as they enter school.

Broader Utility of Taxonomy
Typically, social scientists shy away from taxonomies. This oversight is particularly mystifying when you consider that such classifications have proven to be immensely valuable and powerful in physical sciences such as botany, zoology, chemistry, and ecology. Social scientists should strive to construct refined measures such as those used in taxonomies to encapsulate the conceptual universes we study. In this work we craft a classification scheme, derivative of many permutations in a nationally representative data set and derive a manageable set of categories that are mutually exclusive, and to the extent plausible, exhaustive. The eclectic scholarship generated by study of school organization may owe partly to poor conceptual clarity across studies that render assessments difficult.  A clear conceptual scheme affords a framework for sociologists interested in studying school organization, its precursors and its consequences. Moreover, other sociologists scrutinizing processes that are hierarchical in nature might seriously consider taxonomies.

Consider how advanced statistical techniques are now standard fare in social science research. As advanced statistical techniques such as hierarchical linear modeling are used to analyze data, the need for clear conceptualizations becomes more urgent (Radenbush and Byrk 2002; Byrk and Raudenbush 1992). Considered more abstractly, taxonomies are theoretical cousins of these advanced statistical methods, many of which were specifically designed to test the educational effectiveness of various school programs.  These methods assume that data are nested at various levels that analytically must be taken into account. The rationale for using these statistics is strikingly similar to the reasoning behind taxonomy.  Statistical analysis is only as good as the measures upon which it is based.  So the conceptual analog of taxonomy is compatible with sophisticated statistics favored by contemporary social scientists. Arguably, it compels researchers to conceptualize their designs clearly from the start.
When we began our project we expected to see the commonly used practice of within-class ability groups but frankly were surprised by the much more complicated picture that surfaced. It is difficult to draw comparisons and make research plans without some basic agreement about the types and extent to which grouping tied or not tied to achievement are employed for kindergartners. Inconsistent findings from previous research additionally underscore the need to devise an easily understandable way for scholars not only to communicate with one another but also to build upon each other’s research. Because of little baseline data on the usage of various types of teaching, careful attention should be devoted to conceptualization before testing theoretical arguments about the efficacy of various instructional practices.  Once completed, we then proceed more confidently.
Taxonomy Methodology

Our theoretical model facilitates comparisons across different studies of the forms of assembling students in school. Once taxonomy is clearly specified, researchers can more precisely assess how students are placed into achievement grounded groups, the consequences of such placement, thus amassing a coherent body of knowledge.  To accomplish these objectives requires refined ways to measure how children are grouped, streamed and partitioned for instruction. The initial hurdle is daunting. As measurement lies at the root of so much scholarship, a lack of detail may well be counterproductive.  

Our endeavor addresses practical and conceptual concerns. We create our classification matrix from existing data. Once erected, this scheme can be exercised as a much needed and systematic way to examine educational structures. Next, we present not only frequencies for the most commonly employed instructional practices but also suggest ways that estimates for all combinations students may experience during the school day could be configured.  Armed with these superb data we can construct a viable taxonomy that delineates organizational patterns. Then social scientists will have a common vocabulary facilitating scholarly dialogue about how children are channeled as they advance in school. Although nomenclatures of this type more typically characterize the physical sciences, social scientists may also find them useful. 

Our design attempts to adhere to principles of taxonomy. We evaluate grouping for reading instruction in kindergarten only.  Following taxonomic requirements, we construct a four level matrix of kindergarten reading grouping with each consecutive level becoming more exclusive. The methodology is straightforward.  First, we discuss the data used.  Second, we discuss the conceptual framework; the skeletal elements of our classification scheme. Each instructional practice under this taxonomy has its own unique nomenclature.  Lastly, we obtain frequencies for each of the components of our matrix and interpret the results.
We utilize data extracted from the National Center for Education Statistics through the Early Childhood Longitudinal Study – Kindergarten Class of 1998-1999 (ECLS-K).  The ECLS-K, a premier data set, was undertaken with the purpose of describing and permitting analysis of early childhood educational experiences of our nation’s youth, this survey comes from a nationally representative sample of kindergarteners in the Fall of 1998 followed through the Spring of their third grade.  Approximately 22,000 children were sampled from 1,000 schools across the country.  Information was collected from the children, parents, teachers, and school administrators through surveys, assessments, in- person interviews, and professional observations.  Data include details of parent characteristics, the home environment, experiences prior to kindergarten, school curriculum, classroom and teacher characteristics, as well as children’s physical and cognitive development. Our study is based on data collected in 1998, when the sampled children were enrolled in kindergarten.  
Conceptual Framework

Insert figure one about here


Examine Figure 1. First, observe that our scheme only covers kindergarten and focuses on achievement grouping at the multitude of levels. The first level represents the whole school. This tier differentiates whether or not the entire school is based on meeting ability requirements.  Our classification system comprises only regular performing students and above, it does not include special education schools as those schools are suppressed in the dataset (for a host of reasons).  For our school level, there are two levels.  The first level embodies high achieving schools. Such schools mandate either an admissions test or standardized test prior to matriculation. The undifferentiated school level represents those that do not require elite academic credentials for admission. 

Following the school level is the classroom level. This level also has two layers describing classrooms differentiated on achievement or ability but not exclusive to an elite set of students.  This first splint covers situations where a standardized test is required to determine classroom placement as well as schools that separated disabled students out of regular classrooms.  The undifferentiated level classrooms are comprised of students with varying ability levels, not dependent upon tested ability to determine class placement.  The third level we term homeroom exodus. This stratum is meant to define situations in which certain students leave the classroom for instruction.  This echelon has two divisions: students leaving to participate in programs based on their academic ability and students never leaving for instruction (undifferentiated-no exodus). Ideally, we could count students enrolled in special education, however, our dataset precluded knowing the classrooms that leave their classrooms for that purpose. The fourth and final level is the level our project began investigating: the within-classroom grouping level.  This level envelops four types of instruction.  The first kind of classroom employs within-class ability groupings for reading.  The second classroom utilizes ability grouping for math. The third classroom incorporates both achievement groups for reading and achievement groups for math.  Finally, the last option is those classrooms that do not utilize within-class ability groupings at all (Undifferentiated).  In the remaining sections we will apply this conceptual framework to the ECLS-K data to show the complexity of educational achievement grouping at even the most rudimentary educational level (kindergarten).
Results.
Insert Table 1 About Here

Table 1 displays the descriptive raw frequencies for each of the components of each of the levels of our matrix.  Closely scrutinize this table and the reader can see how many students overall experience each of the aspects, independent of the others. Most compelling is that only 35% of students do not experience any grouping for reading instruction whatsoever.  Note that the total percentages add up to 100% which highlights the exhaustive nature of taxonomy.  In some subsequent tables the percentages approximate 100% but do not exactly reach that figure due to small numbers of missing cases.
Insert Table 2 About Here

Table 2 nests each of the aspects within the two different school types to assess if there are potential differences between the high achieving schools and the undifferentiated schools. Interestingly, when looking at it a higher percentage of the high achieving schools have no differentiation in all three levels.  For classroom level 86.2% of the high achieving schools have undifferentiated classrooms compared to only 84.6% of those in undifferentiated schools1.  For the exodus level, 86.2% have intact classrooms from the high achieving classrooms compared to only 81.1% in undifferentiated classrooms1.  In the within-classrooms 48.1% of the high achieving classrooms have no within-class groups compared to only 34.4% of the undifferentiated schools1. Schools that are selective from the outset are seemingly less likely to then utilize within class groups for instruction. 
Insert Figure 2 About Here

Insert Figure 3 About here


Figure 2 and figure 3 display the results of the conceptual framework for undifferentiated and high achieving schools, respectively.  These figures include the raw frequencies of each of the levels as well as the percent of students within that particular level (independent of the others).  Readers should notice in which types of groups most students are instructed to visualize the full complexity of the grouping processes.  Following a student through the flow charts gives the reader a chance to see how a given child may experience multiple pathways of instruction daily.  


Comparing Figure 2 to Figure 3 the first important contribution is that a greater percent of undifferentiated schools use achievement classrooms (15.4%) than those who are in high achieving schools (13.8%).  Furthermore, a higher percentage of classrooms that are achievement differentiated have students leaving the classroom than those that are undifferentiated. Only 18.6% of students in undifferentiated classrooms leave those classrooms based on their achievement, compared to 21% of students in achievement-differentiated classrooms. Paralleling this finding, in schools differentiated by achievement 26.7% of students in achievement- differentiated classrooms leave the class for outside assistance based on ability and only 11.8% of those from undifferentiated classrooms do so.  In summary, classrooms that are differentiated are more likely to contain students who exit class for training than  classrooms that are not differentiated.
 Figures 1 and 2 also show that students who do not leave their classrooms based on ability are also more likely to be in classrooms that do not use any form of achievement grouping.   In undifferentiated schools notice that this pattern can be seen in both achievement -differentiated classrooms where only 24% leave class for instruction based on ability (exodus) and correspondingly experience no within-class ability grouping.  However 41.8% of those that do not leave their classrooms for instruction also are also not grouped by achievement. This finding corresponds nicely with the pattern observed for students in undifferentiated schools and undifferentiated classrooms where only 20% of them leave the classroom for ability instruction and also do not experience within-class ability grouping and 37.3% of those that do not leave for instruction are in classrooms without within-class ability grouping.  The high achieving school further corroborates these trends.  Of students enrolled in achievement differentiated schools and classrooms only 21.4% exit class for ability instruction and are not grouped by achievement compared to 54.5% of those that do not leave class and that do not have within-class ability groups.  Pupils in high achieving schools and undifferentiated classrooms have only 35% of their members exit class for ability instruction without achievement grouping and 50% of those that do not experience exodus that do not experience any achievement grouping within their classrooms. To recap our findings, children who leave their classrooms are also more likely to be differentiated again in within-class ability groupings than students who do not leave.
Insert Table 3 About here

Insert Table 4 About Here


Tables 3 and four display the overall conceptual scheme results. Readers can see where most students are located by scrutinizing these tables.  Table 3 only differentiates level 3 by achievement and non- achievement groups.  Table 4 is more sophisticated. It shows the full four level within-class ability grouping level.  To summarize the results, students enrolled in schools that differentiate by ability (high achieving schools) are less likely to differentiated at the classroom, exodus, or within class levels.  However, classrooms that are differentiated within schools are more likely to also have students leaving the class for achievement- based reasons.  Finally, students who are leaving class to make up for achievement deficits are also more likely to experience further differentiation when it comes to within class ability groups.

In Table 4 identifies that the modal position for a student to be in (28.62%) is in an undifferentiated school, in an undifferentiated classroom, that does not leave class but who use both reading and math within-class ability groups in their kindergarten classrooms.   The second most common instructional menu is undifferentiated classrooms in undifferentiated schools that do not leave class for ability instruction who use no achievement groups within their classrooms.  Highly stratified positions for kindergarten are uncommon.  For example only .23% are in high achieving schools, in differentiated classrooms, that do leave class for instruction and use both reading and math achievement groups (the most highly stratified possibility in our matrix). However, the school itself in this case is already differentiated at the uppermost level for achievement. 

The most interesting finding from this project surface as the reader grasps just how different the numbers are when considering the proportion of children who are and are not grouped by ability.  Had we merely looked at that one variable we would have mistakenly concluded that 64.9% of students are grouped by ability and 35.1% of students are not grouped by ability as Table 1 illustrates.  However when disentangling the data we find that in reality only 23.5% of students are never differentiated by ability at any level (are in undifferentiated classes in undifferentiated schools, who do not leave their classroom for ability instruction, and do not use achievement groups for reading or math). In summary, these findings corroborate the utility of examining levels in hierarchical structures as taxonomy allows.
Discussion



We started this paper showing the difficulty in building a body of scholarship about instructional grouping for children. We offer one solution—to use the same measures across studies to mean the same things so that a growing body of solid scholarship can be built. As a caveat, note that while we make special effort to cover all existing instructional practices, all may not be captured. While taxonomy does not a theory make, it most surely is a good first step. Should other pedagogical strategies come into vogue then they can easily be incorporated into the basic structure provided here—simply by adding another branch in its appropriate place to this configuration. Just as new species are added to biological taxonomies so too can educational structures.  The agility of taxonomy is one of its finest virtues and is especially salient in light of quickly evolving changes in education, for example, most recently a push for high school students to declare a major area of study or academies focusing on math and science or art conservatories or limited to particular types of students.  Surely, educational systems will encounter other changes that too can be incorporated into this initial paradigm. The flexibility and versatility of taxonomy allows for modifications, new branches added as supplements. What we do here is present a starting point for how schools organize students curriculum based on achievement only for kindergartners. Frankly, we were surprised at the possible number of combinations a child could encounter.  



In essence we move toward a standardization of terms to communicate and clearly define what instructional pathways are, which are more frequent, and how they differ for diverse students. Ultimately, we can use this structure to assess whether and how various forms or organization yield differential academic dividends.  Simply put, we plant the seeds toward some order of what cosmetically seems to be a straightforward issue but is resistant to crystallized definition.  Should future scholars provide precise definitions of instructional organization, a more systematic body of knowledge is possible.  We concede that we too are constricted by our own data. For example, the survey data only represent students enrolled in school and hence will exclude children who are home-schooled. 



Importantly, other social scientists might find the construction of clear classification schemes to be instructive and useful in their scholarship. First we can see from the results, raw though they may be, are evocative and perhaps surprising about what is going on in kindergarten.  The layers of complexity in and of themselves in terms of school organization are amazing for kindergartners.  Second, some findings are particularly intriguing. The use of groups, particularly ability groups is more common than could be gleaned from a glossier, less layered analysis. Moreover, perhaps also surprising, is the degree to which five-year-olds move out of their classroom for academic purposes. Third, the need for an agreed-upon set of concepts on school organization, such as those mandated under Linnean taxonomy, is palpable. Finally, this groundwork is an essential first step to figure out the consequences of all curricular permutations. Perhaps because social scientists have some trepidation about precision in the social sciences they may not dare tread in the directions suggested here.  Even if taxonomies are imperfect, however social scientists could use them to their advantage. Corrections can be made, measures improved, and hopefully we can more forward with more confidence under conditions of greater transparency. 

Figure 1: Taxonomy of Achievement-Based Instructional Grouping in the Early Elementary 

[image: image1]

Table 1:  Non nested percentages

	Level 1: School

	% of  students 

(N)
	Level 2: Classroom
	% of students

(N)

	High Achieving
	10.2% (1575)
	Differentiated by Achievement
	15.5% (2359)

	undifferentiated
	89.8% (13845)
	Mixed Achievement
	84.5% (12889)

	N
	15420
	N
	15248

	Level 3:  Classroom Switching

	
	Level 4: Within-classroom
	

	Exodus
	18.2% (3160)
	Achievement Groups
	64.9% (11084)

	No Exodus
	81.8% (14202)
	No Achievement Groups
	35.1% (5982)

	N
	17362
	N
	17066


Table 2:  Percent of Kindergartners Exposed to Achievement Groupings at Different Classroom Organizational Levels by School Type

	
	Type of Schools (Level 1)


	
	Undifferentiated
	High Achieving

	Level 2: Classroom


	
	

	Achievement Differentiated 
	15.4% (2078)
	13.8% (215)

	Undifferentiated Classrooms
	84.6% (11422)
	86.2% (1350)

	   N
	13500
	1565

	Level 3: Classroom Switching

	
	

	Exodus
	18.9% (2563)
	13.8% (210)

	No Exodus
	81.1% (11009)
	86.2% (1308)

	N
	13572
	1518

	Level 4: Within-classroom

	
	

	Achievement Grouping
	65.6% (8767)
	51.9% (774)

	No Achievement Grouping
	34.4% (4601)
	48.1% (718)

	N  
	13368
	1492
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Table 3:  Presentation of Within-classroom Groups and Various Achievement-based Groups 
	
	Undifferentiated Schools
	High Achieving Schools

	
	Differentiated Classrooms
	Undifferentiated Classrooms
	Differentiated Classrooms
	Undifferentiated Classrooms

	
	Exodus
	No exodus
	Exodus
	No exodus
	Exodus
	No exodus
	Exodus
	No exodus

	
	
	
	
	
	
	
	
	

	Level 4
	
	
	
	
	
	
	
	

	Use Achievement Groups
	2.24% (323)
	6.39% (920)
	11.32% (1631)
	38.69% (5574)
	.30% (43)
	.49% (71)
	.66% (95)
	3.78% (545)

	No Achievement

Groups
	.71% (102)
	4.59% (661)
	2.84% (409)
	23.02% (3316)
	.08% (12)
	.59% (85)
	.37% (53)
	3.925 (565)

	
	TOTAL: 


Table 4:  Presentation of Within-classroom Grouping and Various Achievement-based Groups
	
	Undifferentiated Schools
	High Achieving Schools

	
	Differentiated Classrooms
	Undifferentiated Classrooms
	Differentiated Classrooms
	Undifferentiated Classrooms

	
	Exodus
	No exodus
	Exodus
	No exodus
	Exodus
	No exodus
	Exodus
	No exodus

	
	
	
	
	
	
	
	
	

	Level 4
	
	
	
	
	
	
	
	

	Use reading Achievement Groups only
	.55% (77)
	.59% (83)
	3.07% (433)
	9.02% (1273)
	.01% (2)
	.16% (23)
	.08% (11)
	1.05% (148)

	Use Math achievement Groups only
	.09% (13)
	.01% (2)
	.21% (29)
	.74% (104)
	0% (0)
	0% (0)
	0% (0)
	.03% (4)

	Use both Reading and Math achievement groups
	1.52% (215)
	5.44% (768)
	8.08% (1141)
	28.62% (4040)
	.23 (32)
	.34% (48)
	.59% (83)
	2.73% (386)

	No Achievement

Groups
	.72% (102)
	4.68% (661)
	2.9% (409)
	23.49% (3316)
	.09% (12)
	.60% (85)
	.38% (53)
	4.00% (565)

	
	TOTAL:14114 


Endnotes

1.  Binomial nonparametric tests were calculated.  Significance levels for proportional differences were <.000 for all differences referred to in the text of this manuscript.  These findings are not unexpected given the large sample size, put do underscore that the differences are not trivial.
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Figure 3:  Percent of Students Experiencing Different Combinations of Achievement –Based Grouping Within and Outside the Classroom in Differentiated Schools
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Figure 2:  Percent of Students Experiencing Different Combinations of Achievement –Based Grouping Within and Outside the Classroom in Undifferentiated Schools
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