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The current reform movement in education has two forces that appear 

contradictory in nature.  The first is an emphasis on rigor and accountability that is 

assessed through high-stakes testing.  The second is the recommendation to have student-

centered approaches to teaching and learning, especially those that emphasize inquiry 

methodology and constructivist pedagogy. Literature reports that current reform efforts 

involving accountability through high-stakes tests are detrimental to student learning and 

are contradictory to student-centered teaching approaches.  However, by focusing 

attention on those teachers who “teach against the grain” and raise the achievement levels 

of students from diverse backgrounds, instructional strategies and personal characteristics 

of exemplary teachers can be identified.  This mixed-methods research study investigated 

four exemplary urban high school science teachers in high-stakes (TAKS) tested science 
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classrooms.  Classroom  observations,  teacher   and   student   interviews, pre-/post-

content tests and the Constructivist Learning Environment Survey (CLES) (Johnson & 

McClure, 2004) provided the main data sources. The How People Learn (National 

Research Council, 2000) theoretical framework provided evidence of elements of 

inquiry-based, student-centered teaching.  Descriptive case analysis (Yin, 1994) and 

quantitative analysis of pre/post tests and the CLES revealed the following results.  First, 

all participating teachers included elements of learner-centeredness, knowledge-

centeredness, assessment-centeredness and community-centeredness in their teaching as 

recommended by the National Research Council, (2000), thus creating student-centered 

classroom environments. Second, by establishing a climate of caring where students felt 

supported and motivated to learn, teachers managed tensions resulting from the 

incorporation of student-centered elements and the accountability-based instructional 

mandates outlined by their school district and state agencies. For example, their 

classroom climate was fair and democratic with elements of mutual respect, student 

advocacy, the freedom to make mistakes, and student-teacher negotiation practices. 

Common teacher qualities included being enthusiastic, life-long learners with high 

expectations for students. When teachers did not agree with administrative mandates that 

were not in the best interest of their students, they utilized a “close-door” policy.

This report provides recommendations including the increased development of 

student-centered curricula, using multiple test-criteria versus one single standardized test, 

and increased teacher training to assist in the creation of a climate of caring. Future 

studies are also suggested.
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CHAPTER ONE

INTRODUCTION

For years I have been interested in a special group of educators.  These teachers 
are the ones who create powerful educational environments.  They are the ones 
who are not puzzled about how to raise the achievement levels of children from 
any background to levels of excellence.  They are the ones who see the universal 
genius, spirit, and humanity in all children.  Things like poverty, bilingual status, 
single-parent families, and even threatening neighborhood environments present 
no obstacle for the attainment of excellence for their students…Most successful 
educators are “invisible,” unknown, and not featured.  There are thousands of 
them in hundreds of schools.  When we focus our attention on clusters of these 
educators, there is so much to learn. (Asa G. Hilliard, III)

OVERVIEW

The current reform movement in education has two forces that appear 

contradictory in nature.  The first is an emphasis on rigor and accountability that is 

assessed through high-stakes testing and dictated by benchmarks and national and state-

developed performance standards.  The second is the recommendation to have student-

centered approaches to teaching and learning, especially those that emphasize inquiry 

methodology and constructivist pedagogy (Driver, 1989; McTighe, Seif, & Wiggins, 

2004; Solomon, 1989).  To some educators, these two positions are in opposition to each 

other (Clark & Wasley, 1999; McNeil 2000; Noddings, 1999), but others support and/or 

practice student-centered constructivism even as they support and teach standards-based 

education.  It is therefore  appropriate to  examine the conflicting  components of these  

two   areas  of the current reform movement more closely to see how they can be 

resolved. How do teachers manage the tensions that arise when using instructional 
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practices that utilize student-centered, constructivist approaches in standards-based 

classrooms that are subject to high-stakes testing?  This study will briefly examine the 

role of standards, benchmarks, and assessments in science education reform.   In addition, 

the study will outline some of the reported tensions that arise as a result of high-stakes 

testing and how these tensions affect the teacher as enactor of curriculum.  It will then 

provide theoretical support for student-centered teaching and learning.  An example of 

student-centeredness will be illustrated using the How People Learn (NRC, 2000) 

framework.  Finally, this study will illustrate the ways that teachers have made the 

standards movement more compatible with a student-centered approach to science 

teaching and learning, creating what shall be referred to as a Pedagogy of Promise.

THE ROLE OF STANDARDS AND ASSESSMENTS IN SCIENCE EDUCATION 

REFORM

While the use of standardized examinations is certainly not new, the demand for 

such measures has intensified over the past 20 years.  This intensification is largely the 

consequence of alarmist propaganda emanating from politicians and the media. Prior to 

the 1980’s, standardized tests were primarily used as one of many measures of children’s 

educational progress.  Beginning with the release of A Nation At Risk (National 

Commission on Education, 1983), a document which equated the alleged “mediocrity” of 

schools to “an act of war,” a series of continual attacks has been leveled at the public 

education system. Although history has not found the report to be accurate (Berliner & 

Biddle, 1995), this document argued persuasively that schools in the United States were 

performing poorly in comparison to other countries and that the United States was in 
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jeopardy of losing its global standing. Despite its lack of scholarly credibility, A Nation at 

Risk began a mission in the United States to raise the performance of its students in 

comparison to the world in all subjects, but especially in science and mathematics. The 

educational policy approach since this document’s dissemination has been to focus on 

accountability.  Accountability was determined by the identification of standards that all 

students should meet was measured by  tests that all students should pass.  

According to the American Association for the Advancement of Science (1990), 

most Americans are not science-literate.  The AAAS states that according to international 

studies of education performance, U.S. students “rank near the bottom in science and 

mathematics – hardly what one would expect if the schools were doing their job 

well….the United States should be able to do better” (p. xv). 

Growing Reliance on Standardized Tests

Title I of the Elementary and Secondary Education Act of 1965 provided program 

evaluation through large scale testing and has been a component of federal support for the 

education of low achieving children in poor neighborhoods.  The minimum competency 

testing movement that began in the 1970’s endowed large-scale, standardized 

achievement tests with a highly visible role in making students and schools accountable.  

These tests were used to make decisions regarding promotion and graduation.  By the 

mid-1980’s, 33 states had mandated some form of minimum competency testing.  By the 

1990’s, 18 states had test-based requirements for high school graduation (Hauser, 1999).  

As the 1990’s drew to a close, 43 states used assessment as their goal for improving 

instruction and 41 states used this information for performance reporting.  Other purposes 

for assessment included program evaluation in 37 states, student diagnosis in 26 states, 
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high school graduation in 17 states, and school accreditation in 12 states (Jones et al.,  

2003).  

No Child Left Behind

Subsequent reauthorizations of the Elementary and Secondary Education Act 

(ESEA) in 1965 allowed for federal assistance in all states.  In 2001, the reauthorization 

included legislation entitled, No Child Left Behind (NCLB).  Passed through the Congress 

as H.R.1, NCLB asked states to set standards for student performance and teacher 

quality.  The law was intended to establish accountability for results in order to improve 

inclusiveness and fairness in American education.  NCLB mandated increased 

accountability for states, school districts, and schools; offered a greater school choice for 

parents and students, particularly those attending low-performing school; provided more 

flexibility for states and local educational agencies in the use of federal education dollars; 

and placed a stronger emphasis on reading, especially for younger children.

 As a result of NCLB, almost all states at the present time administer standardized 

assessments in several core areas, including mathematics, language arts, science, and 

history.  In almost half the states, results from students’ test performance can influence 

decisions such as funding gains or losses, loss of autonomy or accreditation, and even 

external takeover (Hauser, 1999).   

National Science Education Standards

One of the most significant contributions to the reform movement in science 

education has been the 1996 publication of the National Science Education Standards

(NSES) by the National Research Council.  The NSES defines a vision for science 

education which guides state and local officials development of curriculum and 
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instruction in schools.  Content standards form the core of the NSES. The content 

standards identify what experts in the field of science education believe to be the essential 

knowledge that all students should know in order to become scientifically literate, and to 

be effective in the workplace in order to keep pace in a global economy.  It is toward the 

achievement of this core body of knowledge that the standards for teaching, professional 

development, assessment, and programmatic issues are aimed.  The NSES, through its 

content standards, attempts to define what should be taught, learned, and tested.

Teaching and Assessment Standards

While the content standards prescribe a body of knowledge to be learned, the 

teaching and assessment standards are much more student-centered and suggest a more 

flexible and open approach to choosing content.  Students are encouraged to “formulate 

questions and devise ways to answer them, collect data and decide how to represent it, 

organize data to generate knowledge, and test the reliability of the knowledge they have 

generated” (p. 33).    Teachers are encouraged to be responsive to the needs and prior 

knowledge of students by adapting instruction to their students’ interests.  

Recommendations include fostering interdependency through collaborative group work 

and using an inquiry approach to learning.  While content standards are designed to 

outline the most important things on which to focus curriculum priorities, instruction, and 

assessment, the content standards committees at the national, state, and district levels 

often worked separately and in isolation from each other.  The result is often interpreted 

as an overly ambitious list of factual knowledge (McTighe et al., 2004). 

NSES are important in science education because they directly influence the 

teaching of science as state and local districts align their curricula with them. 
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Consequently, tests are created to measure the mastery of the prescribed content.   

However, individual states are not bound to follow the NSES, and because of this, state 

standards are often qualitatively different from the NSES. One difference is that while 

most states have created high-stakes tests to accompany their content standards, there is 

not a national test for the NSES.  Individual states have generally created curriculum 

standards that are very detailed and much more specific than the national content 

standards.  

All 50 states in the U.S. have content standards (Council of Chief State School 

Officers, 2003).  Examples are Virginia’s Standards of Learning, Alabama’s Courses of 

Study, Arizona’s Academic Standards, Florida’s Sunshine State Standards, and others. In 

Texas, as in many other states, NSES are confounded by the adoption of a set of state 

mandated guidelines.  In Texas, these guidelines are known as the TEKS, (Texas 

Essential Knowledge and Skills). Although the framers of the TEKS used the Science 

Content Standards of the NSES from the 1996 National Research Council and 

Benchmarks for TEKS development, the TEKS differ from the NSES in many ways.  The 

TEKS deal essentially with science content, but do not address professional development, 

program standards, or system standards directly. While the TEKS do not have specific 

standards for assessment, they are used to design a statewide accountability system of 

standardized testing for students.  Therefore, teachers in Texas are held accountable for 

adhering to science content outlined in the TEKS through standardized testing.

Beginning with the minimum competency testing movement in the 1970’s, 

policymakers began to use test results in new ways – specifically, as the basis for 

decisions about individual performance.  Tests became more common in the 1980’s, and 
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the rationale for large-scale testing expanded from judging performance to influencing 

practice (Popham, 1999).  In the 1990’s, Texas had the Texas Assessment of Academic 

Skills (TAAS) tests, and in the spring of 2003, tests were re-designed by the Texas 

Education Agency.  The new tests, Texas Assessment of Knowledge and Skills (TAKS) 

were designed to be more academically challenging, and had higher stakes incorporated 

through annual progress reports, or ratings. In June 2003, rather than issuing ratings, the 

Texas Education Agency (TEA) informed schools and districts of how well their students 

performed on the TAKS based on passing standards determined by the State Board of 

Education (SBOE). In December 2003, TEA provided schools with evaluations that 

identified the indicators and student groups for which their 2003 performance doesn’t 

meet the standards of a new accountability system. Upon implementation of the new 

system in 2004, TAKS scores affected school and district ratings (TEA, 2005).

  Accountability then, appears to be about professional practice as it relates to 

children and to the public.  Accountability involves policy makers who have hierarchical 

power.  It undermines the public voice in public schooling and the public roles of schools 

in democratic life as standards are created without input from teachers, parents or 

students.   Standardization, as in standardized tests, equates sameness with equity, in spite 

of inequalities of school systems and teaching.  Together, the increasing use of 

standardization in prescriptive educational programs and the accountability practices that 

equate educational accomplishment with outcomes measures, are restructuring public 

education (McNeil, 2000).     

What remains in question, therefore, is how such openness to student interest is 

possible in an environment where the learning outcomes are so clearly defined in 
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advance.   If content mastery is deemed the most important outcome, then how many 

student-centered approaches that incorporate students’ interests can feasibly be 

incorporated? 

Definition of High-Stakes Testing

A position statement issued by the American Educational Research Association 

issued in July of 2000 described high-stakes testing practice as follows:

Many states and school districts  mandate  testing  programs  to  gather data about 
student   achievement  over time  and to    hold   schools    and   students   
accountable.  Certain  uses  of  achievement   test  results  are  termed “high-
stakes”  if    they  carry serious consequences for students or educators.  Schools 
may be judged according to the school-wide average scores for their students.  
High school-wide scores may bring public praise or financial rewards; low scores 
may bring public embarrassment or heavy sanctions.  For individual students, 
high scores may bring a special diploma attesting to exceptional academic 
accomplishment; low scores may result in students being held back in grade or 
denied a high school diploma.

High-stakes tests are usually national or state-wide standardized achievement 

tests.  If a test is “standardized” it has set rules for administration, such that everyone 

taking the test receives the same exact directions and has the same restrictions on time 

and resources.

Tests that are used in core academic subjects to reward schools and students who 

do well and pressure those who do not are part of a strategy used in the form of test-based 

accountability system – that is, a set of policies and procedures that provide rewards 

and/or sanctions as a consequence of scores on large-scale achievement tests.  The tests 

that are used for such purposes are often referred to as “high-stakes” tests, in contrast to 

“low-stakes” tests, which only provide information on student performance (to teachers, 
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policymakers, parents or others).  Therefore, the terms high-stakes testing and test-based

accountability are often used to refer to the same set of policies.

According to Hamilton, Stecher and Klein (2002), a test based accountability 

system has the following four interrelated components: (1) goals that are usually stated in 

the form of curriculum or performance standards which leads to the term “standards-

based reform; (2) measures that may include standardized tests which are selected or 

developed to be aligned with the goals or standards; (3) targets which are generally 

annual and are defined in terms of a desired performance level for all students or a 

desired amount of improvement in performance; and (4) incentives which may be 

awards, public recognition, or money to use for school improvement or direct cash 

bonuses for staff, or individual rewards or sanctions including retention in a grade or 

withholding a high school diploma.  Therefore, for students, teachers, schools, districts, 

and states, tests carry high-stakes.

PERSPECTIVES OF TESTING PROPONENTS

Proponents of testing generally support three major reasons why high-stakes tests 

are currently needed in public education: 1) to provide a quantifiable measurement of 

student achievement; 2) to collect information regarding the quality of schools and 

teachers; and 3) to hold students and educators accountable.

 All those involved in the education of students are interested in whether a child is 

making grade appropriate achievements in learning.  Proponents of tests argue that if a 

child is below average or is failing to achieve at grade-level, then test scores should be 

able to indicate whether remediation is needed.  This remediation may help to provide the 

knowledge and skills that are required in successive grades.
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Parents and taxpayers are interested in school quality.  They want to be able to 

discern whether a school is meeting the needs of their children.  In addition, people 

moving to a new school district want to be able to locate their homes in areas with high-

quality schools.  Test scores are designed to meet these needs by providing public 

information about student achievement and indices of student quality.  

Taxpayers are interested to know if their money is being used wisely and if their 

communities are receiving quality public education programs.  Politicians use 

accountability aspects of high-stakes testing to provide concrete evidence that funds are 

being used to reward successful schools and punish those schools that fail to ensure 

learning.  When organizational change is assessed, testing by reform is quick, is relatively 

inexpensive, and provides legislators with significant public relations capital 

(McDonnell, 2002).

Positive effects of testing on students include providing them with better 

information concerning their own knowledge and skills.  Proponents of testing believe 

that such tests will be motivate students to work harder in school and send clearer signals 

to students about what to study.  They also believe that students will associate personal 

effort with rewards.

Proponents of testing believe that testing supports better diagnosis of individual 

student needs and helps teachers identify areas of strengths and weaknesses in their 

curriculum.  Teachers may be able to identify content that is not mastered by students and 

therefore redirect instruction.  Teachers may be motivated to work harder when they are 

accountable through testing and are also motivated to align instruction with state and 

local standards.  Proponents also contend that high-stakes testing encourages teachers to 
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participate in professional development in order to improve instruction.  By providing 

more instructional time, working harder to cover more material in a given amount of 

instructional time, and working more effectively by adopting a better curriculum or more-

effective teaching methods, proponents believe that improvements are possible in 

teaching (Stecher, 2002).

PERSPECTIVES OF TESTING OPPONENTS

 For both advocates and opponents of the use of standardized tests in decisions 

regarding students, teachers and educational policies, the answer to “what is at stake with 

high-stakes testing” is the same.  The answer is “everything.”  In an effort to implement 

accountability measures for districts, schools, teachers, and even individual students, 

testing originally designed to provide information regarding individual student 

achievement and ability for diagnostic/prescriptive teaching efforts is now being used as 

the measuring stick for evaluating the success of students, teachers, schools, districts, and 

even states.  With important decisions resting on the results of certain test scores, it is 

important to know how well the scores reflect the quality of learning and education.  It is 

also important to consider whether decisions based on these tests tend to reflect accurate 

interpretations and result in best practice.  Even a potentially useful tool for education 

may be considered inappropriate if its use routinely results in harm to children. 

 By investigating the impact of high-stakes testing on teacher’s instructional 

practices, curriculum choices, and student’s feelings regarding the tests, it is hoped that 

those exemplary teachers will provide an illustrative example.  Hopefully,  these teachers, 

the “ones who see the universal genius, spirit, and humanity in all children” (Hilliard, 
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2000), through their creative instruction in high-stakes classrooms, can help inform both 

pre- and in-service teachers practices. Finally, these teachers can, through example, 

provide an instructive illustration of how they managed the tensions associated with these 

tests and taught “against the grain” (Cochran-Smith, 1991; Simon, 1992), thereby 

creating a Pedagogy of Promise.

RESEARCH QUESTIONS

In spite of the high-stakes testing environment, some teachers have moved away 

from the traditional curriculum to a more dynamic, classroom based curriculum with a 

pedagogy that is focused on teaching in an environment that is learner-, assessment-, 

knowledge-, and community-centered.  These teachers are “teaching against the grain” 

(Cochran-Smith, 1991; Simon, 1992).  Instead of simply progressing through a series of 

exercises that are derived from a scope and sequence chart, they are striving to expose 

students to the major features of a subject domain as these features arise naturally in 

problem situations. They are also consciously trying to be more attentive to the 

knowledge, skills, attitudes and beliefs that learners bring to the educational setting 

(NRC, 2000).  They are aware that schools are not extensions of the workspace, but are 

instead democratic public spheres that are constructed around forms of critical inquiry 

that dignify meaningful dialogue and human agency (Giroux, 1988).  However, tensions 

will inevitably occur as teachers “teach against the grain”.  By identifying these tensions 

and their subsequent management, perhaps pre- and in-service teachers can use this 

information to assist them in their classrooms.  The following research questions were 

investigated: 1. How do high school teachers manage obstacles and tensions that arise



13

when using constructivist curriculum and inquiry-based instructional strategies such as 

those found in the How People Learn theoretical framework with district mandated 

content standards that are driven by high-stakes testing?  

Recent efforts to provide culturally congruent science instruction indicate that 

when linguistic and cultural experiences are used as intellectual resources, students from 

diverse backgrounds are able to engage in scientific practices and show significant 

achievement gains (Lynch, 2000).  However, there is a tension between mainstream 

pedagogical approaches and alternative approaches identified with multicultural 

education.  Tensions and potential contradictions abound in epistemological 

underpinnings, curricular approaches, and instructional practices.  This research will 

investigate the pedagogical choices teachers make in promoting student achievement 

among culturally diverse students. 2. What choices, if any, do teachers make in designing 

their curriculum that integrates science disciplines and students’ languages and 

cultures?  

Research focusing on how teachers learn to teach and how this information is 

translated in classroom practice is important to teacher education programs as well as 

further training for in-service teachers.  By studying the mental processes and personal 

qualities that teachers use to attend to cues in the classroom environment, formulate 

curriculum and lesson plans, and make decisions and evaluate alternative courses of 

action in a high-stakes science classroom, it may be possible to identify common 

characteristics among exemplary teachers.  Exemplary teachers can be characterized as 

expert, and findings from studies regarding expertise in teaching stated that organizing 

and managing instruction were comparatively more rich than those of beginning teachers.  
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Studies suggest that expert teachers draw on richly elaborated knowledge structures that 

have been derived from classroom experience to understand teaching tasks and interpret 

classroom events (Darling-Hammond, 1997; Darling-Hammond & Bransford, 2005).  

Expert teachers can often predict what might happen in a classroom.  Their practical 

knowledge, or the knowledge of practical dilemmas that they face in carrying out 

purposeful action in the classroom, is also well developed (Carter, 1990). In addition to 

having expertise by drawing on elaborative knowledge structures, exemplary teachers 

connect with their students.  While the teacher’s agenda is the curriculum, the student’s 

agenda is to relive the parenting experience – to have caring, personal contact.  Teachers 

who have a caring classroom encourage student learning (Darling-Hammond, 1997; 

Noddings, 1992). 3. What common qualities did this purposive sample of teachers 

demonstrate in the science TAKS- tested classrooms?

ASSUMPTIONS

This study was based on the premise that all participating teachers were interested 

in improving themselves professionally and improving science literacy among their 

students.  The efforts advanced in making those improvements varied among teachers but 

all were interested in growth and admitted room for improvement in their instructional 

methods and in their student outcomes.  Recent trends in public opinion and in policy 

reform have focused on the shortcomings of the educational establishment and 

particularly in teachers.  While some of this criticism is duly noted and perhaps is 

justified, the researcher’s personal experience as a teacher, administrator, and trainer for 

in-service professional development over the last decade has led her to believe that the 
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vast majority of teachers are diligent, conscientious, dedicated individuals  committed to 

providing a good education for each of their students.  The teachers in this study, even 

those that expressed cynicism for district and state mandates related to policy reform 

efforts, were included specifically because they represented what the researcher feels to 

be this vast majority.

LIMITATIONS

The study sample was limited to a small, purposive sample of teachers, limiting the 

generalizability of the study.  The study was also limited to the curriculum that the 

teachers selected during the course of classroom observations, and did not include all 

curricula that they taught throughout the academic year.  Therefore, there may be some 

bias in what the researcher saw and experienced during those particular classroom 

observations.  The investigation included only urban high schools with a high minority 

and low socioeconomic student population.

ORGANIZATION OF THE DISSERTATION

The first chapter introduces the reader to the background of the study, the purpose 

of the study and description of the research problem.

Chapter Two presents an overview of the literature related arguments concerning 

teaching and accountability in TAKS tested science classrooms. Research regarding the 

effects of accountability and testing in classrooms are presented with brief arguments 

from both opponents and proponents of testing. Additional research regarding 

multicultural elements found in curricula and teaching behaviors is outlined and 
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examined. Following this review is a discussion regarding teacher qualities and the 

importance of establishing a climate of caring in classrooms that are subjected to high-

stakes tests.

Chapter Three outlines the methods used in order to complete the study.  Research 

pertaining to the advantages of using mixed method research is presented.  A discussion 

follows regarding the use and implementation of descriptive case studies and qualitative 

data coding.  The Constructivist Learning Environment Survey (CLES, Johnson & 

McClure, 2004) is explained, as are issues relating to validity and reliability of the study. 

Chapter Four is comprised of results and explanations regarding findings that are 

relevant to the research questions.  It begins with the results of the CLES for each 

classroom.  Summaries of the four participating teachers’ life histories are presented,  

followed by the identification of  the HPL elements of learner-, knowledge-, assessment-, 

and community-centeredness observed in all classrooms.  A discussion follows of 

tensions reported by teachers as a result of incorporating those elements and complying 

with district mandates, followed by a review of how those tensions were managed by the 

teachers. The salient elements of multiculturalism and teacher qualities observed in the 

sample classrooms are also examined.   Each element is illustrated and substantiated with 

specific data in the form of interview notes, document analysis, and field notes 

throughout this section.

In the final chapter, the study returns to an examination of the research questions 

and discusses the implications of these findings for policy regarding accountability and 

science education in the future.  The study also outlines common teacher qualities and 

characteristics that were prominent in these exemplary classrooms.  This is followed by a 
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presentation of a theoretical accountability model involving a synthesis of this study and 

research regarding the principles of learning, creating a Pedagogy of Promise for our 

future teachers and their students.
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CHAPTER TWO

LITERATURE REVIEW

STUDENT-CENTERED CLASSROOMS: TEACHING FOR UNDERSTANDING

Education literature contains many arguments that support practices involving 

student centered teaching.   For example, some say that students should have a choice in 

learning what is most relevant and meaningful because prescribed knowledge is often 

meaningless to them unless it is taught in a personally relevant context (Bransford et al, 

2002; Brown et al, 1989; Chinn & Malhotra, 2002; NRC, 2000; Shimoda et al., 2002).  

Paulo Freire (1970) believes people should teach each other in a process of open 

dialogue. In addition, educators have frequently criticized what Freire (1994) called the 

“banking” concept of education in which students memorize facts only to regurgitate 

them later, while not internalizing concepts.  Dewey (1938) argues that formal education 

should give students the skills to formulate questions that are personally meaningful for 

them,  and the tools to be able to find the answers to those questions to prepare for life in 

a democracy.  Student-centered teaching is also consistent with Piaget (1963) and others 

(NRC, 2000) who say that students develop personal meaning through direct experience 

and dialogue with others about those experiences.  In an inquiry-based classroom, 

knowledge is the result of a learner’s activity rather than his passive reception of 

knowledge (Zull, 2002).  The results of a learner’s cognitive efforts have the purpose of 

helping him cope in the world of his experience (Frieberg, Connell, & Lorenz, 2001). 

While teaching for meaning is an engaging idea, the idea becomes impractical to 

some when applied to the real world of content standards and high-stakes testing.  High-
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stakes testing is the assessment of students which determines such outcomes as student 

promotion or retention, teacher quality, school effectiveness, and monetary rewards or 

sanctions for schools and school personnel.  The highly specified content standards 

inevitably come into conflict with the more general goals of science education including 

those that are associated with student-centered inquiry (McTighe et al, 2004). 

 Curriculum guides reflect efforts to increase scores on high-stakes standardized 

tests.  Indeed, the seemingly dominant force in developing current curriculum is the 

pressure to improve standardized test scores (Kohn 2001; Kohn 2000; McNeil 2000; 

McNeil & Valenzuela, 2001; Meier, 2002; Perkins-Gough, 2004; Taylor et al, 2002). The 

imposition of high-stakes tests for K-12 students, for example, often leads to narrow, test-

driven curricula that focuses teachers’ attention on basic skill instruction to the exclusion 

of higher level thinking (Cochran-Smith & Dudley-Marling, 2001; Darling-Hammond, 

2003; Hilliard, 2000; McNeil, 2000; McNeil & Valenzuela, 2001; Meier, 2002).  

For many teachers, the student-directed approach to classroom inquiry appears to 

be threatened in an environment that emphasizes standards and high-stakes testing 

(Deboer, 2002; Kohn, 2001; Lynch, 2000;  McNeil, 2000, Meier, 2002; and Pedulla, 

2003).  Opponents of standards-based reform strategies and high-stakes external tests 

believe that teachers have been given a rationalization for minimizing the need for 

inquiry based, constructivist, meaningful teaching (McTighe et al, 2004).  They believe 

that teachers are more likely to spend time “teaching to the test” (Popham 2001), and that 

teachers will strive to increase student proficiency by covering as many facts as possible 

(McTighe et al, 2004), often in a disconnected way, through the use of traditional lecture 

and recitation methods.  
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HOW PEOPLE LEARN

In 1996, the National Research Council (NRC) Committee on Developments in 

the Science of Learning commissioned a study to explore the critical issue of the science 

of learning. According to the National Science Education Standards (NSES) and 

National Research Council (NRC), one of the chief recommendations for teachers was 

that students must “arrive at the essential content and technology through inquiry” (NRC, 

1996). According to the NSES, engaging students in this view of inquiry with the 

appropriate emphasis may help students develop an understanding of scientific concepts 

and acquire the necessary skills to engage in scientific exploration.

 Following the 1996 NRC publication, a second NRC committee, the Committee 

of Learning Research and Educational Practices, was formed to take that work a step 

further and link research findings on the science of learning to actual classroom practices. 

Those results were published in 1999 and were followed with the book How People 

Learn: Brain, Mind, Experience and School (NRC, 2000). How People Learn (HPL) is a 

synthesis of the findings, conclusions, and opinions of major researchers and educational 

theorists in the science of learning. In 2005, a third committee, the NRC Committee on 

How People Learn: A Targeted Report for Teachers, released a publication entitled How 

Students Learn: History, Mathematics and Science in the Classroom.  The goal of the 

third publication is to take the HPL work and provide examples of how the principles and 

findings on learning can be used to guide the teaching of a set of topics that commonly 

appear in the K-12 curriculum.
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The HPL model has four important components. Schools and classrooms in the 

HPL model must first, be learner-centered. The learner-centered environment gives 

careful attention to the knowledge, skills, beliefs, and attitudes that learners bring to the 

educational setting. Learner-centered environments include teachers who are aware that 

learners construct their own meanings, beginning with the beliefs, understandings, and 

cultural practices they bring to the classroom. Secondly, schools and classrooms must be 

knowledge-centered in that attention is given to what is taught, why it is taught, and what 

competence or mastery of what information comprises the subject matter. Thirdly, the 

HPL model requires schools and classrooms to be assessment-centered through the use of 

formative and summative assessments that are accompanied by frequent feedback. 

Finally, HPL schools and classrooms should be community-centered, fostering the 

development of norms (e.g., mistakes are accepted as learning experiences) for the 

classroom and the school, as well as providing connections to the outside world in 

supporting the core learning values. According to the NRC. (2000), the term 

“community” refers to:

Several aspects of the community, including classroom as community, the school 
as a community, and the degree to which students, teachers, and administrators 
feel connected to the larger community of homes, businesses, states, the nation, 
and even the world. (NRC, 2000, p. 144 – 145)

Therefore, activities within HPL schools must be aligned with the goals and assessment 

practices of the community.

Some of the implications of the HPL classroom are that this model helps students 

organize their knowledge around important ideas and concepts by providing elements of 

student-centeredness, knowledge-centeredness, assessment-centeredness, and community 
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centeredness. It furnishes opportunities for students to “learn to see” a problem like an 

expert by providing multiple opportunities for knowledge revision and supplying 

examples of expertise. Students are able to integrate their new knowledge with existing 

knowledge in a constructivist process as they revise previously existing ideas with new 

knowledge. They are also given multiple contexts for learning and are able to explicitly 

address transfer of knowledge to new situations. Through this process, students are able 

to monitor their learning and problem solving (NRC,  2000).

PROPONENTS ARGUMENTS FOR HIGH-STAKES TESTS: TEST-BASED 

ACCOUNTABILITY IS NECESSARY IN EDUCATION

The Elementary and Secondary Education Act, which was created in 1965 to 

provide educational assistance to disadvantaged children, was reauthorized in 2002 as No 

Child Left Behind (NCLB).  NCLB is based on four principals:  stronger accountability 

for results, increased flexibility and local control, expanded options for parents, and an 

emphasis on teaching methods that have been proven to work.

 Virtually all states have begun the process of creating standards for student 

learning, new curriculum frameworks to guide instruction, and new assessments to test 

students’ knowledge. The rhetoric of test-based accountability systems is compelling to 

many policymakers and observers. One of the fundamental assumptions underlying test-

based accountability is that the information and incentives that are associated with the 

tests are necessary improving student achievement.  Many argue that students cannot 

succeed in meeting the demands of the new economy if they do not encounter much more 

challenging work in school and schools cannot be stimulated to improve unless both 

accomplishments and deficits are brought to public attention.  Proponents argue that test-
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based accountability is important in providing feedback for adjustments that may be 

needed in instruction.  Others claim that high-stakes are necessary for motivating teachers 

and principals to focus their attention on instruction.  Although issues concerning 

incentives are debatable, the perception of their importance is widespread and has 

influenced policy at the local, state and national levels (Stecher., 2002).

Raising performance standards and measuring the results with high-stakes testing 

may contribute to narrowing the achievement gaps by motivating lower-achieving, 

disadvantaged minority students and their schools to improve academic achievement at a 

greater rate than that of their higher-achieving, less disadvantaged counterparts.  For 

example, case studies have shown some exemplary districts and schools have made 

significant academic achievements through use of accountability policies to improve 

equity (Skrla et al, 2000; Skrla & Scheurich, 2001).  Skrla and Scheurich (2001) argue 

that such examples are found more frequently in states with well-established stable 

accountability systems with equity-oriented components, such as North Carolina and 

Texas, and credit state accountability systems with playing a key role in attaining 

success. Research has supported the idea that HST has been effective for schools in 

Florida, North Carolina, and Texas where students in the lowest category on the state’s 

performance scale (and therefore subject to sanctions) had increased test scores (Carnoy 

2001).  Therefore, according to some research, accountability systems are having a 

desired effect, particularly on the lowest-performing schools.  However, it should be 

noted that there are a number of alternative explanations for rapid-test score, including 

the argument that successful schools in Texas tend to be outliers with reported success 
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strategies that are not easily transferable to more typical schools with similar 

circumstances (Valencia, Valenzuela, Sloan & Foley, 2004). 

There is evidence that HST’s have led teachers to work more effectively.  Some 

case studies have revealed results of teachers positively changing instructional practices 

(Wolf & McIver, 1999; Borko & Elliott, 1999).  Other case studies show how schools 

have rededicated themselves to quality (Wolf et al, 1999), and how HST’s have refocused 

professional development and support services (Borko et al, 1999).   For example, some 

states have used high-stakes tests to persuade teachers to include new elements of state 

curriculum through reallocation of instructional time.  In Vermont and Kentucky for 

example, large-scale curriculum reform efforts resulted from the use of test-based 

accountability systems. These changes reportedly increased the amount of time teachers 

spent teaching problem-solving and mathematical representations that were required for 

student preparation in the state’s portfolio-based high-stakes assessment (Koretz, Stecher, 

& McCaffrey, 1994).

OPPONENT’S ARGUMENTS FOR HIGH-STAKES TESTS: HST’S DO NOT 

ENCOURAGE TEACHING FOR UNDERSTANDING

Lack of Learner-Centeredness

Reduction of Teaching for Understanding

Proponents of higher standards and tests to measure them argue that such policies 

help create systems that clearly articulate how much students are learning.  This clarity, 



25

in their opinion, makes it possible to hold students and educators accountable for results 

(Symonds, 2001). People in public policy argue that implementation of high standards 

and high-stakes tests will identify students and schools that require additional resources 

in order to succeed and that these resources may then provided (Amrein & Berliner, 

2002).  Such thinking leads to the assumption that high-stakes testing motivates students 

as they presumably strive to meet the expectations of their teachers and administrators.  

However, evidence tells us that the systemic effects of high-stakes testing on learning and 

instructional resources do not have a markedly positive effect on motivation of teachers 

or their students.  Instead, students’ conceptual thinking and learning may be undermined 

rather than developed (Madaus & Clarke, 2001). 

Defensive Teaching

According to McNeil (2000), teaching and learning that emphasizes minimal 

standards and requires minimal effort disengages students, eliciting a vicious cycle.   

McNeil states that, “When the school’s organization becomes centered on managing and 

controlling, teachers and students take school less seriously” (p. 11).  Student 

disengagement from what should be enthusiastic involvement in the learning process is 

perceived by administrators as a control problem.  This perception leads to increased 

attention to managing students and teachers rather than emphasizing instruction.  

According to McNeil (1986), these management tactics are not vague influences by 

administrators, but create visible transformations of course content and classroom 

interaction.

 In an effort  to have students meet course requirements, teachers often reduce 

those requirements in order to encourage minimal participation with minimal resistance, a 
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response that McNeil identifies as “defensive teaching” (McNeil, 2000). Defensive 

teachers ask little from their students while satisfying institutional requirements, and use 

strategies to silence student questions.  Some characteristics of the defensive teacher 

include controlling content by omission when they omit topics that are difficult to 

understand or those that elicit student discussion.  Controversial issues that elicit student 

passion and might threaten a teacher’s interpretation are avoided in order to maintain 

teacher authority. Examples might include scientific theories such as evolution, 

philosophic arguments such as stem cell research, or government policy and 

environmentalism.  In addition, defensive teachers tend to present a fragmentation of 

course content, creating a disjunction from the cultures and interests and prior knowledge 

of the students. The fragmentation is a result of models of curriculum design that are 

disconnected rather than organized into coherent wholes (NRC, 2000).  This 

fragmentation also separates course content from the interpretations of that knowledge, 

its epistemologies, and its relation to understandings of that subject within the cultural 

and practical knowledge outside the school.  Learning is reduced to what the teacher 

conveys and students receive to satisfy course requirements. 

Another characteristic of defensive teaching is what McNeil addresses as 

“defensive simplification” (p. 14).   In an effort to minimize anticipated student resistance 

to a particular assignment, teachers simplify course content and have minimal 

expectations. Lecture is didactic, student assignments consist of taking notes, copying 

lists, filling in blanks, and reading little on the subject.  Not surprisingly, students in these 

classrooms do not find school knowledge credible. This lack of credibility created 

contradictions between students’ school knowledge and personal experience, leading 
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them to believe that knowledge constructed outside of school is more credible than what 

they learned in school. 

In order to satisfy the bureaucratic requirements involved in teaching, students 

and teachers in defensive teacher classrooms often reached a compromise.  This 

compromise consisted of teachers’ extra efforts, such as the development of more 

engaging curricula, becoming undervalued and superfluous. Such work is generally not 

rewarded by administrators.  Students compromised by exerting the least minimum effort 

to pass required courses, and did not disrupt their classes by starting discussions or 

offering opinions.  The primary consequence of this compromise for the school, the 

teachers, and the students is the loss of legitimate learning (McNeil 2000).

The high-stakes system of testing emphasizes the lowest level of information and 

skills as it replaces other forms of learning (Darling-Hammond, 2003; Hilliard, 2000; 

Popham, 1999).  Teachers in high-stakes classrooms report that the pressure to teach the 

skills on high-stakes tests has caused them to severely decrease or eliminate other forms 

of learning due to lack of time as administrators pressure them to devote instruction to 

activities that will be measured by the tests.  Learning activities such as library research, 

independent projects, science experiments, project- and problem-based instruction, and 

extensive reading and writing projects have been reduced, despite the fact that research 

tells us that these are highly motivating activities that encourage critical thinking.  Since 

the content of school is already perceived by many non-honors or not bound for college 

students as boring, unrewarding, or irrelevant to their lives, high-stakes testing 

environments can increase a sense of alienation (Kohn, 2001; McNeil & Valenzuela, 

2001) and lack of learner-centeredness (NRC, 2000). 
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In the words of Heubert (2001), “tests do not produce improved teaching and 

learning any more than a thermometer reduces a fever” (p. 180). Research on children’s 

learning shows that learning is not linear, that it must build on what children already 

know and understand, that it must engage children’s active thinking, and that it must 

engage many senses (Zull, 2002). The mode of learning that emphasizes mastering brief, 

discreet, randomly selected pieces of information and uses isolated skills without 

connecting to children’s understanding is counterproductive. Such learning does not lead 

to understanding by building cumulative skills that can be applied in an unfamiliar setting 

or to unfamiliar information in the future (NRC, 2000; Zull, 2002).

Lack of Knowledge-Centeredness

Effect on Curriculum

     Kohn (2001) writes that “Across the nation, schools under intense pressure to 

show better test results have allowed those tests to cannibalize the curriculum” (p. 350).  

This rigid pre-determined curriculum leaves the teacher with little voice and unable to 

meet student needs and interests.  Goodman (1988) gives a description of this 

phenomenon when he states, “The disenfranchisement of teachers occurs when the 

conceptualization of instruction and the curriculum is separated from those who actually 

teach” (p. 202).  While dealing with time constraints in an already over-loaded daily 

school schedule, teachers must also cope with lists of national and state standards, 

leaving them feeling pressured by standardized testing to “cover” the material (McTighe 

et al, 2004). Teachers believe they spend an inordinate amount of time on drills leading to 

memorization of facts rather than spending time on problem solving and the development 

of critical and analytical thinking skills (Darling-Hammond, 2003; Goodman, 1988).  
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Much research has found that high-stakes tests – particularly when they use limited 

measures of achievement – can narrow the curriculum, pushing instruction toward lower 

cognitive skills and distorting the meaning of scores (Klein et al, 2000; Koretz & Barron, 

1998; Linn, 2000; Linn, Graue, & Sanders, 1990; McNeil & Valenzuela, 2001; Meier, 

2002).  High-stakes tests provoke instruction in content that has the lowest level of skills 

and information, overshadowing and crowding out other forms of learning, particularly 

for poor and minority students (Cochran-Smith & Dudley-Marling, 2001; Darling-

Hammond, 2003; Herman & Golan, 1993; Hunter & Bartee, 2003; Myers & Curtiss, 

2003; McNeil &Valenzuela, 2001). As an example, in many schools in Texas, the most 

knowledgeable teachers with outstanding curricula are required to push aside their lesson 

plans and teach to the sequence and format of the TAKS. 

Test Preparation and Validity

Issues of validity are raised when teachers work to directly prepare students for a 

high-stakes test as the test is less likely to be valid for its intended purposes.  This is 

because the test narrowly measures the knowledge base, and measures that narrow 

margin of information which the teacher’s have drilled in their classrooms (Darling-

Hammond, 2003; Miller & Seraphine, 1993).  In another study, students who scored high 

on statewide examinations were being taught to memorize a number of mathematical 

procedures (e.g., proofs) that typically appeared on examinations.  However, when 

students were asked what they were doing, they did not really understand and often could 

not answer questions that required an understanding of mathematics (Schoenfeld, 1988).  

Studies of elementary, middle school, and high school students have all found a statistical 
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association between high scores on standardized tests and relatively shallow thinking 

(Kohn, 1999).     

While states high-stakes tests may show increased scores, there is little support in 

these data that such increases are anything but the result of aggressive test preparation 

and/or the exclusion of learning disabled and/or students with limited English proficiency 

from the testing process. Hence, if student learning is not affected, the validity of states’ 

tests is in question (Amrein & Berliner, 2002; Darling-Hammond, 2003).  In Texas, while 

scores of some sections of the TAAS (the test became the TAKS in 2003) did improve, 

teachers reported that students’ actual capacity to read, solve problems and follow 

through on work actually declined (Darling-Hammond, 2003; McNeil & Valenzuela, 

2001).  

Memorization of Disconnected Facts

A constructivist orientation toward learning holds that knowledge acquisition, or 

understanding, is achieved when a learner is able to relate a new idea, concept, principle, 

or experience to previously acquired knowledge.  Moreover, this connection between 

new and previously acquired knowledge must be evident to the learner (Cary, Fennema, 

Carpenter & Franke, 1995).  Thus, “simply covering topics, vocabulary or information in 

textbooks is in direct opposition with the central goal of having students learn with 

understanding” (NRC, 1996, p. 78). High-stakes testing leads to rote memorization of 

disconnected facts.  There is little time for student inquiry and curriculum connection in a 

curriculum bound to high-stakes testing (Darling-Hammond, 2003).   As Smith (2001) 

writes, “The failure of the information acquisition approach is that the rote learning of 
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facts is the most difficult way to learn and the most common cause of forgetting. 

Learning facts is no guarantee of retention and certainly not of wisdom” (p. 576).

Lack of Assessment-Centeredness

Stiggins (2004) cites four beliefs that are pervasive in the use of assessment as a 

tool for school improvement: (1) High-stakes standardized tests are good for all students 

because tests motivate learning; (2) It is the instructional decisions of adults that 

contribute the most to student learning and school effectiveness; (3) The instructional 

decisions that have the greatest impact on student learning are those made once a year; 

(4) Teachers and administrators don’t need to know and understand the principles of 

sound assessment practice – professional testing people will take care of that for us.  A 

closer review of these four beliefs is merited.

Motivation and Learning

High-stakes standardized tests are good for all students because tests motivate 

learning.

Students who perform well on tests are often those who are least interested in 

learning and least likely to learn deeply.  Studies of elementary (Meece, Blumenfeld, & 

Hoyle, 1988), middle (Anderman, 1992), and high school students (Hall, Bolen & 

Gupton., 1995) have found a statistical association between high scores on standardized 

tests and relatively superficial thinking.  In the Meece study for example, fifth and sixth 

graders were classified as “actively” engaged in learning if they reviewed material they 

failed to understand, asked questions of themselves as they read, and tried to connect 

what they were doing to what had already learned. They were classified as “superficially” 

engaged if they merely copied down answers, guessed frequently, and skipped more 
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challenging text.  Those that were “superficially engaged” were positively correlated (r = 

.29, p < 0.001) with the composite scores on the Comprehensive Tests of Basic Skills 

(CTBS) and Metropolitan Achievement Tests (MAT).  

While the primary intent of these tests is to elicit more effective teaching and 

pressure students to try harder and learn more, students will try harder only if they think 

they can be successful.  Research tells us that intrinsic motivation is more powerful in 

affecting behavior than is extrinsic motivation (Lepper & Greene, 1978).  Intrinsic 

motivation involves the good feelings and sense of satisfaction that come from 

engagement in the activity itself, whereas extrinsic motivation involves getting good 

grades, receiving the approval of teachers, parents and peers, and avoiding punishment.  

Evidence suggests that the more we try to motivate students through grades and praise 

instead of taking advantage of their intrinsic motivation and the pleasure of learning 

itself, the less interest they show toward their school work and the less effort they put into 

it (Deci & Ryan, 1987; Lepper & Greene, 1978).  Stiggins (2004) believes that high-

stakes tests without supportive classroom assessment environments actually harm 

struggling students. 

Lack of Teacher and Student Autonomy

It is the instructional decisions of adults that contribute the most to student learning 

and school effectiveness.

These decisions do not involve the students who will be taking the tests, even 

though research informs us that maximum learning comes from productive interactions 
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between teachers and students. Deci and Ryan (1987) found that when teachers support 

the autonomous behavior of their students, the students demonstrate: “…greater interest, 

more creativity, more cognitive flexibility, better conceptual learning, a more positive 

emotional tone, and more persistent behavior change than behavior undertaken when 

functional significance of events is controlling” (p. 1028).  Threats, deadlines, evaluation, 

external authority and surveillance are seen as controlling, and therefore reduce a 

student’s sense of autonomy and self-determination.

Lack of Authentic Assessment

The instructional decisions that have the greatest impact on student learning are those 

made once a year. 

Instructional decisions should be based on a variety of contexts and in varying 

frequency, with some based on standardized tests and others on classroom assessments 

(NRC, 2000; Darling-Hammond, 2003; Hunter & Bartee, 2003, McNeil and Valenzuela, 

2001).  High-stakes tests do not accurately measure learning because they to do not take 

day-to-day classroom assessment into account. Some states have adopted off-the-shelf 

tests that are completely unaligned with the state standards, creating a disconnection 

between beliefs that schools should teach to the standards and accountability systems that 

do not assess the standards (Darling-Hammond, 2003). Teachers must have the latitude to 

assess science content within more broadly stated categories using formative assessment. 

Standardized test scores should serve as one component in educational achievement, and 

but should not be treated as the ultimate measuring stick of educational attainment 

(Darling-Hammond 2003, Hunter & Bartee, 2003; Kohn, 2000; McNeil & Valenzuela, 

2000; Popham, 1992).  However, some states that have incorporated portfolio and 
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performance assessments have ended those development plans because of concerns for 

standardization that are attached to test results.  Kentucky and New York are two 

examples of states that have decided not assess students through the use of performance 

assessment. However, Connecticut has made progress without pursuing a punitive 

approach by using multiple measures, including local assessments and curriculum 

embedded performances.  This “low-stakes” testing approach, which precludes the use of 

test scores for graduation or promotion, has allowed for the measurement of more 

ambitious skills and has provided more strategies for examining student performance 

(Darling-Hammond, 2003). 

The moral argument advanced by the reputable associations such as the American 

Educational Research Association, the National Research Council, the American 

Psychological Association, and the National Academy of Sciences, is that no single test 

should be used as a basis for any high-stakes decisions such as retention, promotion, or 

graduation.  According to Valenzuela (2001), the use of multiple criteria assessments 

provides safeguards against curricula being driven by standardized testing.  In addition, 

multiple assessments encourage the use of extended projects, portfolios, exhibitions, 

presentations, and other classroom-based work in a more formative rather than 

summative assessment procedure.  However, multiple methods of assessment will take 

more time from instruction and learning and  thus have the potential to increase anxiety 

levels of students, teachers, and administrators (Miller & Seraphine, 1993).  The National 

Research Council (2000) and Wiggins (1998) recommend classroom based formative 

assessment that involves teaching as coaching with feedback, guidance, authentic tasks, 

and criteria known to students and their teachers. 
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Lack of Feedback and Revision

Teachers and administrators don’t need to know and understand the principles of 

sound assessment practice – professional testing people will take care of that for us.

 This division between those who teach and those who assess, according to 

Stiggins (2005), has led to a lack of assessment training in teacher preparation programs.  

District designed assessments are not able to meet the needs of all students in all 

classrooms.  The consequences of these tests include incorrect assumptions that lead to 

counterproductive actions taken on behalf of student learning.  Instead, a typical teacher 

should spend one-quarter to one-third of their professional time involved in assessment 

activities.  If the teacher uses accurate assessments and uses the results effectively, 

students will prosper. According to Wiggins (1998), assessment should be central, not 

peripheral to instruction.  Students’ learning depends on goals provided by assessment 

and on the resulting adjustment.  Students learn through receiving and using feedback.  

By having assessment anchored teaching and authentic tasks to anchor assessment, 

students in the classroom are allowed to see what adults do with their knowledge.  

Genuine performance is more than drill work that develops discrete knowledge and skills.   

It is the daily local cycle of performance and feedback that produces most of students’ 

learning and most improvement of schools (NRC, 2000).

In a study involving teachers and their decisions involving curriculum (Yerrick et 

al., 1997), researchers concluded that the predominant factor influencing choice of 

content assessment was mandated state curriculum.  Assessment was based on the 

standardized way of measuring student progress (quizzes, unit tests, true/false, and 

multiple choice questions). Educators often felt their curriculum choices were non-
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negotiable and were established by external state and district created mandates. The 

authors’ conjecture was that participants in their study were so clearly invested in the 

notion of mandated curriculum and assessment that the teachers resisted thinking about 

content and teaching in any other way.

As Ayers (1993) states, “Standardized tests can’t measure initiative, creativity, 

imagination, conceptual thinking, curiosity, effort, irony, judgment, commitment, nuance, 

good will, ethical reflection, or a host of other valuable dispositions and attributes.  What 

they can measure and count are isolated skills, specific facts and functions, and the least 

interesting and least significant ways of learning.”  Standardized tests ignore the process 

by which students arrive at an answer, so a mistake in a minor calculation is 

interchangeable with a major failure of reasoning.  Questions are formulated with 

unambiguously correct solutions and have explicit criteria for arriving at those solutions.  

However, these problems bear no resemblance to most problems in the natural and social 

sciences that occupy people in the real world (Kohn, 2001).

Lack of Community-Centeredness

While research strongly advocates collaborative learning (Apple & Beane, 1995; 

Palinscar & Brown, 1984; Resnick, 1987), most schools are filled with students who have 

individual desks and textbooks.  Assignments and tests are almost always individual 

tasks.  Students seldom realize that there may be more than one right answer as they 

generally are given the teacher’s view, and alternate responses are not encouraged. High-

stakes tests foster this environment by using multiple choice answers, reinforcing the one 

correct answer concept. 

Increased Competition
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Students’ perception of competitive factors in high-stakes environments can be 

destructive and nonproductive (Kohn, 1999).  For example, the destructive potential of 

high-stakes performance orientation is increased by students not focusing on how well 

they are doing, but also worrying about how well they’re doing when compared to 

everyone else.  Community-centeredness is not fostered when the point of learning is to 

keep-up with or triumph over other students.  Competitive thinking removes the emphasis 

on learning from understanding and performing well and places that emphasis on 

winning.  

The high-stakes performance criteria that rank schools according to percentages 

of students passing the test equate competitiveness with quality.  However, research tells 

us that competition is the most destructive way to define performance.  According to 

Kohn (2001), winners and losers are both made to think that they are competent or not, 

only to the extent that they have defeated others.  Competition fosters distrust and peer 

resentment. Winners and losers alike lose interest in learning for learning’s sake and 

acquire knowledge less effectively.  A sense of community is replaced with a sense of 

competition, and the two attributes are at opposite ends of the learning spectrum.

Research studies support the claims that students are more likely to blame results 

of a competition on factors that are beyond their control when compared to results in non-

competitive circumstances (Ames, 1978). Not surprisingly, a competitive learning 

environment causes students to dislike school and show less interest in a given subject.  

Anderman and Young (1994) researched students’ attitudes toward science and found 

those attitudes were more negative in competitive classrooms, regardless of student 

achievement.  Ames (1992) found that even when teachers design challenging tasks or 
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offer choices to students about their learning, the benefits of student choice are negated 

when students are compared to, or set against, each other.

Decreased Classroom Collaboration

Standardized tests are given to individuals, not to groups, and any assistance 

offered either by a peer, teacher, or administrator is considered a serious offense.  

Students are not able to assimilate other people’s ideas, discuss alternatives, or learn 

cooperatively. In fact, they are receiving the opposite message as work that is done alone 

is the only work that is valued.  Therefore, there is no measure of the capacity to learn 

effectively.  

For decades, one of the main recommendations among educators has been for the 

development of school as a community or family.  A goal is for students to see each other 

as members of a community and develop good personal relationships with the teacher 

and other students.  However, the high-stakes testing environment is one that is not 

community-centered, and instead fosters feelings of isolation, competition, and lack of 

ownership.   

Lack of Transfer

A major goal of schooling is to prepare students for the flexible adaptation of 

knowledge to new problems and contexts.  To do this, the National Research Council 

(2000) believes that people must achieve a certain level of initial learning, that is, original 

learning with understanding, to support transfer.  This does not mean that more time 
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needs to be spent learning, but that feedback, metacognitive evaluation of current levels 

of understanding, and other “deliberate practice” strategies must be employed.  By 

providing multiple contexts, people are more likely to extract the relevant features of the 

concepts and apply them to other contexts.  This process is not automatically activated, 

but should be supported by effective teaching practices (McTighe et al, 2004).  Finally, 

transfer and wide application of learning are most likely to occur when learners achieve 

an organized and coherent understanding of the material, when a transfer problem shares 

the structure of the original learning, the subject matter has been practiced with mastery, 

subject domains overlap, and instruction explicitly and directly emphasizes the transfer 

assignment.

A study (Amrein & Berliner, 2002) analyzing 18 states that had severe consequences 

attached to their testing programs showed no significant increase in transfer to other tests, 

or significant increases in student learning:

• Sixty-seven percent of the states that used high school graduation exams posted 

decreases in ACT performance after high school graduation exams were 

implemented (decreases were unrelated to increases or decreases in participation 

rates).

• Fifty-six percent of the states that used high-stakes high school graduation 

exams posted decreases in SAT performance after those exams were 

implemented.  In addition, SAT participation rates, as compared to the nation, 

fell in 61% of the states with high school graduation exams.

• High-stakes testing policies did not usually improve the performance of students 

on the grade 4 NAEP mathematics or reading tests, or the grade 8 mathematics 
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NAEP tests.  NAEP cohort data, in 62% of the states with high-stakes tests 

posted losses on NAEP mathematics exams as a cohort of their students moved 

from the 4th grade in 1996 to the 8th grade in 2000.

Because of the above and other research data, high-stakes tests being used today do not, 

as a general rule, appear valid as indicators of genuine learning.  They are not accurate 

indicators of the types of learning that approach the ideal of what an educated person 

knows and can do. Learning disconnected facts in no way supports transfer of learning.  

High-stakes tests elicit models of curriculum design that produce knowledge and skills 

that are disconnected rather than organized into coherent wholes, leading to less critical 

thinking, less inquiry, and less transfer of knowledge. Courses are organized in ways that 

fail to develop the kind of connected knowledge that supports activities such as effective 

reasoning and problem solving.  For example, texts often present lists of topics and facts 

in a manner that has been described as “a mile wide and an inch deep” (NRC, 2000).  

This is very different from focusing on “enduring ideas of a discipline.”  Wiggins and 

McTighe (1998) argue that the knowledge to be taught should be prioritized into 

categories that range from “enduring ideas of the discipline” to “important things to know 

and be able to do” to “ideas worth mentioning.”  Thinking through these issues and 

coming up with a set of “enduring connected ideas” is an extremely important aspect of 

educational design.

Lack of Social Equity

     The curriculum, nature of instruction, and internal structure in traditional schools 

usually has not reflected the interests of marginalized people in society.  Cochran-Smith 

(1991) states that teaching is fundamentally a political activity in which every teacher 
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plays a part by design or by default.  Schooling, according to Cochran-Smith, is best 

conceptualized within a larger view of society.  Therefore, social equity concerns should 

be valued in teaching.  Historically, rather than recognizing and emphasizing children’s 

social, cultural, and linguistic competencies, schools in America have essentially 

subtracted  from the children their language, culture, and community-based identities 

(Valenzuela, 1999). As McNeil and Valenzuela (2001) observed, within the TAAS 

system, minority students not only failed to learn the same, rich and complex material 

that the other students learned, they were also required to devote time everyday to a “de 

facto, worthless curriculum.”  The implication is that educational differences are being 

treated as educational deficits (Hunter & Bartee, 2003).

A high-stakes approach often holds people accountable for factors over which 

they have little control.  For example, low scores, in absolute and especially in relative 

terms, are to a large extent attributable to social and economic factors, which include the 

resources available to the school as well as the level of affluence of the community in 

which the school is located. Explanations about very real obstacles such as racism, 

poverty, fear of crime, low teacher salaries, inadequate facilities, and language barriers 

are sometimes written off as mere excuses.  Socioeconomic status (SES) accounts for 

most of the test scores from one area to the next (Lynch, 2000; Popham, 1999; Robinson 

& Brandon, 1994).  

For decades, critics have complained that many standardized tests are biased 

because their questions require a set of knowledge and skills that is more likely to be 

possessed by children from a privileged background (Popham, 1999).  The discriminatory 

effect is even worse in the case of norm-referenced tests which increase response 
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variance (the central objective of the test) by relying heavily on questions that tap 

knowledge gained outside of school.  This type of knowledge is more likely to be 

acquired by affluent students.  The quest to create a range of test scores leads test 

designers to prefer items that are answered correctly by only some students. The quest for 

reliability leads them to prefer items that are answered correctly by students who do well 

on the test as a whole.  Thus, “A test item on which African-Americans do particularly 

well but whites do not is likely to be discarded because of the interaction of the two 

factors: African-Americans are a minority, and African-Americans tend to score low” 

(Neill & Medina, 1989, p. 692).

As the stakes become increasingly more important, those affected will seek help 

anywhere they can find it, and many companies profit from this desperation by selling 

test preparation materials, often tailoring their products to examinations offered by 

individual states.  Affluent families, schools, and districts are better able to afford the 

most effective versions of these products, exacerbating the inequity of testing.

 The author has personally witnessed another area of inequity that high-stakes 

testing creates, and that is the likeliness that test preparation drills, including practices 

that could be labeled as “teaching to  the test, ” are emphasized in schools with higher 

percentages of minority students (Cochran-Smith & Dudley-Marling, 2001; Herman & 

Golan, 1993; Madaus et al., 1992; McNeil & Valenzuela, 2001).  This practice results in 

poorer quality of teaching as the drill-and-skill teaching, often in the context of pre-

packaged programs purchased by school districts, is emphasized and may even replace 

untested curricula such as fine arts, social studies (Shepard & Dougherty, 1991), and in 

the author’s personal experience as well as others (Shepard & Doughtery, 1991; Taylor et 
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al., 2002), science. Further exacerbating the problem is the fact that replacement of 

curricula in un-tested subjects is more likely to occur in minority classrooms, while 

students who are not “at risk” for failure continue to study science, widening the gap 

between minority students in lower performing schools and those in middle-class, higher 

performing schools (McNeil & Valenzuela, 2001).

  School administration and teacher expectations of minority students become 

identified with the ability to answer low-level questions rather than encouraging the 

pursuit of engaging projects that promote critical thinking.  Significant harm results from 

the perpetuation and reliance on such testing.

EXAMPLES OF PROJECT- AND PROBLEM-BASED INSTRUCTION USING 

THE HOW PEOPLE LEARN THEORETICAL FRAMEWORK

Reforms in science education support the use of authentic learning environments 

where students learn in realistic situations while examining problems.  These types of 

environments allow students to become involved in the inquiry process and develop a 

deeper understanding of science and the concepts of scientific processes.  

           Research reveals that novices solve problems differently than experts.  However, 

that same body of research suggests that learners cannot simply be taught to use a set of 

rubrics that experts use and be successful.  Instead, they must come to recognize how and 

why particular problem solving techniques are used.  As novices gain experience with 

problems of a given nature, they develop means through which to solve the problem and 

may eventually develop a level of expertise (Anzai, 1991; NRC, 2000; Chi, 1981; White, 

1993; White & Fredericksen, 1998).  In this study, an outline of three software packages 
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are presented: ThinkerTools (White & Fredericksen, 1998), Survival of the Finches 

(BGuILE, Reiser et al., 2001), and Rescue at Boone’s Meadow (Jasper series – Cognition 

and Technology Group at Vanderbilt, CTGV, 1992). These software packages use 

inquiry-based constructivist instructional strategies in the high school and in some cases, 

college classrooms and have their theoretical basis in the How People Learn (HPL) 

framework.  

ThinkerTools Inquiry Curriculum

In the ThinkerTools Inquiry Curriculum (White, 1993; White & Frederiksen, 

1998), the subject is physics, and the focus is on inquiry.  The curriculum is designed to 

facilitate students’ learning about the process of scientific inquiry and modeling while at 

the same time learning about the physics of force and motion.  The authors believe that 

student difficulty in physics is a result of not knowing how to construct conceptual 

models of scientific phenomena and also not knowing how to monitor and reflect on their 

progress.  Thus, White and Frederickson (1998) hypothesize that by teaching students 

how to monitor and reflect on their inquiry processes while using the processes of 

scientific inquiry and modeling, middle school students can engage in inquiry and learn 

physics as well as older or higher achieving students.

The authors designed the curriculum with scaffolds for the development of 

students’ inquiry, modeling, metacognitive skills, and knowledge.  They created more 

effective approaches to the teaching of scientific inquiry by advancing educational 

technology with the creation of computer simulation and modeling tools.  These 

simulations present experimental situations that require students to make successive 

improvements to their conceptual model to accommodate increasingly complex 
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phenomena.  Most of the experimental situations were set in the context of computer

models and the physics of motion simulations.  Students generate plans for themselves to 

test their theory and improve the theory’s generality and predictive power.  The actual 

process of carrying out their investigations was set in a social (collaborative) classroom 

environment to approximate that of a community of researchers.  The process was 

represented as a five-step cycle: question, predict, experiment, model, and apply.  By 

incorporating the inquiry cycle, the authors felt that the students’ approached learning as 

constructivists in that they performed a series of successive model elaborations and their 

inquiry processes used generated situations and experiments that extended their 

understanding of nature. The classroom community helped in reaching a consensus 

regarding theoretically important concepts, how these concepts related to the model, and 

how their models would ultimately represent real-world behavior.  The instructional 

challenge, therefore, was to create a classroom that resembled a research community as 

students applied the inquiry process in creating and refining models through a series of 

experimentation, model building, and application.  

White and Frederickson (1998) developed a constructivist approach where 

students learned metacognitive knowledge and skills through scaffolding, reflective 

assessment, and generalization. According to the authors, knowledge of science and of 

inquiry is usually disconnected.  However, in ThinkerTools Inquiry Curriculum, that link 

seems to have been made. Another benefit of the curriculum is that students were less 

likely to view scientific theories as immutable and never subject to revision. They tended 

to see science as more meaningful and explainable rather than abstract and mathematical.  

BGuILE Computer-Based Inquiry Program



46

Authentic learning environments can be created in a variety of ways, including 

through use of properly developed computer software. Biology Guided Inquiry Learning 

Environments (BGuiLE) is a set of such computer-based inquiry programs (Sandoval & 

Reiser, 1998).  The BGuILE inquiry-based problem environment presents problems that 

are the same ones that scientists are working on.  Students working with this program 

learn to plan and perform an investigation, construct, evaluate and improve their 

explanations, and critique the work of others. This instructive model provides students 

with the opportunity to understand science as a process of building and refining 

explanations in an authentic problem context (Goldman et al., 1998). 

The BGuILE Galapagos Finches Computer-Based Inquiry Lab begins with an 

introduction of the concepts of evolution, and includes a discussion of Charles Darwin 

and his theory of natural selection along with some introductory laboratory activities. 

Students are guided through an initial, highly-structured investigation to model 

investigation strategies and explanatory frameworks that are relevant to this topic.  

During a two week long investigation, students study the effects of a catastrophic climate 

change on a population of finches on a Galapagos island.  Specifically, Daphne Major 

undergoes a prolonged drought, which causes a severe decline in the population of 

ground finches.  Using the data and tools in the software, students are asked to explain 

why so many finches in the population are dying and why, perhaps more importantly, 

some finches are able to survive.  The goal of The Galapagos Finches software is to help 

students understand how variation, structure-function relationships, and environmental 

changes interact in the process of natural selection.  The data provided are rich enough so 

that a range of different explanations can be supported with evidence. 
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The software provides not only access to primary data, but also support tools for 

analyzing the data and synthesizing explanations.  The authors state that their design 

goals are to provide tools and curricula that help learners engage more deeply in the 

subject matter, while focusing on the influence of the social context of the classroom.  

Therefore, in this “classroom-centered design,” students need interventions that can work 

within and help shift the social context of classrooms in which the software scaffolds will 

be used (Reiser, et al., 2001)..

These investigations require learning complex scientific content, linking 

mathematical expressions to a characterization of phenomena, and managing 

investigation skills (Krajcik, et al., 1998; Lehrer, & Romberg, 1996).  In order to prepare 

students for the more open-ended nature of an investigation, the BGuILE units include 

“staging activities” to incrementally prepare students for the more open-ended nature of 

an investigation.  For example, in the Galapagos Finches unit, students are given a simple 

data set. They might, for example, find that the weight of the birds seems to be lower in 

the dry season than wet season, and that male birds are slightly larger in wingspan and 

weight than female birds.

Jasper of Woodbury Problem Solving Series

The Jasper of Woodbury problem solving series (CTGV, 1992) is comprised of 

12 interactive video environments where students are challenged with authentic scenarios 

that require them to use mathematical problem formulation and problem solving.  

Authors developed this series from their belief that the lack of emphasis on complex 

problem solving was a result of the deficiency of motivating, authentic problem contexts.
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The Jasper series have “embedded data design,” where students must generate the 

problem to be solved and then note the relevant “hints” consisting of mathematical 

information that is related through a video story.  The embedded data design gives 

teachers the opportunity to scaffold students’ understanding of what they need to know, 

and allows students the chance to retrieve this information from memory, or scan the 

video to retrieve the needed data (CTGV, 1992). One example, Rescue at Boone’s 

Meadow, presents the scenario where students must find the fastest route for an ultralight 

airplane to reach a destination in order to find help for a wounded eagle.  Small groups of 

students work together to deconstruct the problem into sub-goals, scan the video for 

relevant information, and begin to calculate the problem.  After reaching a solution, 

students compare results with other groups and try to generate an optimum plan.  There 

are several solutions, but making a decision concerning the optimum solution involves 

variables such as safety and reliability as well as making necessary calculations, thereby 

creating a more authentic problem.

Students in this type of instruction learn to identify and define issues and 

problems independently rather than merely seeking solutions to problems that others have 

posed.  The Jasper series is also designed to help students appreciate the usefulness of 

mathematics as a tool and to learn to deal with complex challenges.       

CULTURAL CONECTIONS IN THE SCIENCE CLASSROOM

 As student populations in the nation’s schools become more linguistically and 

culturally diverse (National Center for Education Statistics, 1999), it is essential to 

establish a knowledge base to promote academic achievement and equity for all students.  
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This knowledge base requires consideration of students’ linguistic and cultural 

experiences in combination with expectations for high academic standards (Darling-

Hammond, 1996; McLaughlin, Shepard & O’Day, 1995). The challenge facing students 

from diverse languages and cultures involves the disconnection between their own 

cultural knowledge and science disciplines and between the primary language discourse 

in the home and community and secondary language discourse in school (Atwater, 1996; 

Cobern & Aikenhead, 1998; Moje et al., 2001).  Such discontinuities between cultural 

expectations and scientific practices require students to shift between different types 

knowledge, practices, and discourse if they are to have access to school science without 

abandoning their home culture. Teachers, then, must integrate their knowledge of 

students’ language and culture with knowledge of science disciplines if they are to make 

science accessible and meaningful for students.  

The reliance on one test to measure school quality is disproportionately felt in 

schools that serve the poor. Research states that under the No Child Left Behind

initiative, children of the poor receive more limited instruction, curriculum, and school 

experiences because their schools are the first to be reported in need of improvement 

(Valenzuela, 1999, 2005).  Schools that serve affluent populations continue to find ways 

to move test scores up, including pushing out students who are not expected to test well.  

Further exacerbating this problem for schools that serve the poor are the NCLB sanctions 

if a school does not succeed in meeting competency targets.  These sanctions may include 

having to pay for transporting students who choose to transfer to another school, 

mandated funding for after-school tutoring, and similar unproven strategies that stretch 

limited resources even further (McNeil &Valenzuela, 2001; Wood, 2004). 
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     Students’ interactions and interpretations of knowledge are shaped by their 

physical and social environments.  A culturally relevant pedagogical theory calls for 

social awareness reforms to begin in the school where those in power and that serve as 

models for students consistently convey a spirit of value, high expectation and concern 

for every child.  Current research indicates that teachers of all students, but especially 

those that teach minority, poor, and/or bi-lingual students, must change how they teach, 

and schools must encourage such change (Matczynski, 2000).  They must be prepared to 

use a variety of teaching strategies, particularly for students of color, impoverished 

students, or bilingual students to change student achievement levels and enhance student 

self-esteem and pride in themselves and their culture. Teachers must also raise their 

classroom expectations and show genuine concern for the success of all students.  

Teachers hold great power and capacity to construct positive learning environments that 

value and affirm children’s unique cultures and experiences, thereby providing a 

conducive climate for motivation and achievement. 

Multicultural education arises from a principled purpose of caring for and 

teaching all children.  The theory of change for a culturally relevant pedagogy does not 

advocate multiculturalism as interpreted by those afraid of teaching the value of cultures 

different from their own. Culturally relevant teachers do not fear the power that comes 

from valuing ones own culture.  Multicultural education, as it relates to culturally 

relevant pedagogy, describes classroom practices for teachers that plan for the success of 

every child.  All students will become citizens, and consumers of products and 

technology; they will be decision makers either willfully through participation in 

democratic decision making or apathetically through the lack of such participation 



51

(Ramsey, 1993).   Multicultural education, as it relates to a culturally relevant pedagogy, 

produces teachers who hold a moral commitment to caring for all students in the context 

of cultural and linguistic diversity. These teachers see their contribution to societal equity 

as their efforts create an educational system that places the academic, emotional, and 

social needs of children at the center of learning (Pang, 1999).  

The theories of learning that embrace a culturally relevant pedagogy are 

concerned with empowering students with knowledge and practices to operate 

successfully in mainstream society.  During the teacher education college experience, 

education students are introduced to theories of learning just as they are to theories and 

concepts about the value of cultural inclusiveness and diversity in instruction.  However, 

research indicates that too few potential educators are exposed to appropriate 

conceptualizations of teaching for students from groups that society has marginalized and 

normalized (Osborne, 1996).  In fact, once teacher education students have graduated and 

are placed in classrooms, their focus is often more on the day to day routine of managing 

students and fulfilling learning objectives than on incorporating culturally relevant 

content or constructing instructional strategies that address the needs of diverse cultures 

of students (Osborne & Barton, 1998).  Just as adults are expected to understand and 

appreciate differences in other adults, the same consideration for differences in individual 

learning should be applied to students.  In order to empower all students with knowledge 

and confidence, educators must recognize and attend to the individual and eclectic mix of 

learning styles of students.  Attention to learning styles equates to attention to individual 

differences, strengths and weaknesses, and recognizing how such differences should 

guide teachers to better meet the educational needs of different learners.  
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Literature suggests that the learning theory principles of Piaget (1952), Vygotsky 

(1978) and Bruner (1960) have proven to be fundamental in helping minority and poor 

students gain a sense of achievement and confidence in learning and in the learning 

environment. Vygotsky’s theory recognizes the importance of the child’s social 

environment as it relates to his development of knowledge, and acknowledges how much 

other influences (i.e., schooling, language, computers, etc.) influence that child’s learning 

(Hamilton, 1994).  Vygotsky’s theory may also be referred to as a cultural-historical view 

of human development, because of the emphasis placed on an individual’s historical and 

cultural environment and the experiences within those environments that impact how 

people think and process knowledge. This theory supports and corresponds to the 

principles that underlie the movement for curriculums to be culturally relevant and 

responsive. 

 Poor and minority students are seldom provided classroom opportunities that 

solicit their opinions as valuable.  When provided with these opportunities, research 

suggests that some students may slowly respond to this classroom approach that permits 

them a sense of authority related to the direction of instruction; however once accepted, 

they enjoy, develop and eventually thrive in this type of environment which empowers 

them with a sense of ownership and participation.  Research also shows that this type of 

instruction in students from diverse cultures promotes an increase in enthusiasm and 

willingness for classroom participation (Teel, Debruin-Parecki & Covington, 1998). 

Bruner’s concept of scaffolding integrated with Palincsar’s (1984) reciprocal teaching 

instructional procedure involves collaborative and social strategies that have been noted 

as appealing and stimulating to the learning styles of minority and poor students.  In 
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addition, this research indicates that this type of cooperative learning/teaching strategy is 

even more effective when cultural connections relevant to the students and their interests 

are integrated (Matczynski, 2000).  This approach addresses one of Vygotsky’s 

foundational principles which indicate children learn through interactions.  Thus, 

curricula aimed at achieving academic success for all would benefit from the inclusion of 

instructive aspects that emphasize interaction between learners and learning tasks while 

addressing the learning styles of diverse students.

 Endeavors to move away from conventional curriculum that dominates many 

schools to a more progressive, student-centered curriculum are key for educational 

reform.  According to Taba (1962), those responsible for generating theories of 

curriculum development often omit a very important step - that of creating models for the 

ways of translating theoretical ideas into functioning curriculum and testing those ideas in 

the classroom.  Harste (1989) wrote, “Instructional theory isn’t something one applies to 

practice; it is the result of an attempt both to explain and improve practice” (p. 8). 

When students are taught content that is culturally relevant to their previous experiences, 

that fosters their natal cultural identity, and that empowers them with knowledge and 

practices, they will be more prone to operate successfully in mainstream society.

 What then is “culturally relevant pedagogy?”  Ladson-Billings (1994) argued that 

it rested on these propositions:  students must experience success, students must develop 

and/or maintain cultural competence, and students must develop a critical consciousness 

through which they challenge the status quo of the existing order.  She reached these 

conclusions after a lengthy interpretive ethnography with seven effective teachers of 

African American students.  Teachers who teach in culturally relevant ways spell out the 
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cultural assumptions on which the classroom (and schooling) operate.  The majority of 

students coming into a school and classroom that have a culture quite different from their 

own (whether that culture be ethnicity-, gender-, or class-based) clearly need assistance to 

negotiate this new, sometimes hostile, culture.  Ladson-Billings suggests using classroom 

management techniques such as incorporating group work, controlling indirectly rather 

than confrontationally, avoiding “spotlighting”, using an unhurried pace, and using the 

home participation structures of the children.  Anderson (1990) provides different 

examples of an alternative curriculum and pedagogy, as well as results from a 20 year 

study of his classroom practices that involved a non-Eurocentric approach to teaching 

mathematics.  He reports his students having a “more positive, self-assured attitude about 

themselves successfully doing mathematics” and that “60 percent pursued at least one 

more mathematics course that they initially had planned to avoid.”  In a study conducted 

by Teel, et al. (1998),  positive impact in an African American middle school classroom 

occurred by using effort-based grading, multiple performance opportunities, increased 

student responsibility and choice, and validation of cultural heritage.  Students were 

reportedly more motivated, more engaged, and experienced increased success in this two 

year study. The use of diverse curriculum and grading strategies and culturally relevant 

experiences in teaching appeared to promote increased student interest in the class and 

academic self-confidence which are prerequisites for student learning.

Knowing exactly what the curricular goals for these teachers were and the what 

type of instruction was used may provide the researcher with a unique insight into the 

ways these educators interpreted and manifested a Pedagogy of Promise.
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STRUCTURES FOR CARING

According to research, teachers’ connections to and understanding of their 

students help those students develop the commitment and capacity to surmount the 

hurdles that accompany ambitious learning.  Key to student-teacher connections are 

continuing relationships and mutual respect.  Success for students depends as much on 

the strength of these relationships as on the teacher’s knowledge of students’ learning 

styles and personal skills. Teachers and students get to know each other as teachers get to 

know how each student learns and students discover which teachers they can go to for 

various kinds of help (Darling-Hammond, 1997; Ratzki, 1988). 

The teacher-student relationship must be grounded in what Noddings (1984) has 

termed an “ethic of care.” As Goldstein (1997) notes, “Caring is not something you are, 

but rather something you engage in, something you do” (p. 14).  In quality teaching and 

learning contexts, caring involves “stepping out of one’s own personal frame of reference 

and into the other’s” (Noddings, 1984, p. 24) during teacher-student encounters.  The 

intensity and longevity of such encounters will vary.  What must happen for real caring to 

occur is a willingness on the part of the “one caring” – the teacher – to give primacy to 

the “cared for” – the student (Noddings, 1984).  Standards-based educational reform and 

the accompanying standardized testing have created a gulf between teachers and students.  

For some teachers this chasm takes the form of weakened emotional bonds between 

adults and children.  For others, there is the sense that the students’ perceptions of their 

teachers as caring individuals worthy of their respect has been eliminated (Valenzuela, 

1999).  Standards-based reform has become an alienating force placing teachers and 
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students at crossed purposes, looking at each other over a policy divide (Settlage & 

Meadows, 2001). 

Environments that attend to students as individuals increase the probability that 

school relationships will be characterized by respect and caring rather than by demeaning 

interactions, threats and sanctions. McLaughin (1994) reports that in the five years of 

research conducted by the Center for Research on the Context of Teaching: 

Students’ expressions of “invisibility” were chorus and refrain  in a  majority of 
schools: “Nobody knows my name.” “Nobody cares if I show up or not.” “I had 
to introduce myself to my math teacher at back-to-school night”…Students told 
us “the way teachers treat you as a student – or as a person”, counted more than 
any other factor in the school setting in determining their attachment to the 
school, their commitment to the school’s goals, and by extension, the academic 
future they imagined for themselves” (p. 9).

Problems in schools are less frequent  when teachers understand how to use 

students’ normal drive toward affiliation and competence to engender positive 

attachments and self responsibility (Glasser, 1990; Mazlish, 1995).  Authoritarian 

systems that rely on heavy-handed sanctions increase the level of student alienation and 

misbehavior and reduce possibilities for addressing problems constructively.  Dozens of 

studies have confirmed that motivation, positive behavior, and learning are enhanced by 

strategies that support students’ natural drives toward competence, self-esteem, and self-

responsibility. Likewise, reliance on extrinsic rewards and punishments ultimately 

undermines learning and psychological development because it reduces risk-taking, 

willingness to complete challenging work, the quality of performance, and the 

development of intrinsic motivation and self-discipline (Darling-Hammond, 1997).
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In a standards-based classroom where students will be taking the TAKS 

examination, teachers are often maligned against students as there is an erosion of 

teacher-student relationships.  In order to establish rapport with students and motivate 

them, teachers need to treat their students as individuals which is indirect conflict with 

standardized testing (Ginsburg, 1997). Rather than making decisions that are based on the 

needs of students, teachers feel compelled to make decisions based on the concepts 

covered in the high-stakes tests (Apple, 1996).  The bureaucracy of school systems and 

testing can crush teacher initiative (Weiner, 1999).  However, teachers who are willing to 

“teach against the grain” make decisions based on choices that are in the best interests of 

the children.  Examples of these teachers and their Pedagogy of Promise shall be 

presented in the following chapters.
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CHAPTER THREE

METHODOLOGY

 OVERVIEW

This study used a mixed method approach where quantitative data consisted of 

student pre- and post-tests to check for increased content knowledge. Some of these 

questions were derived from pre-released TAKS items, and others were constructed by 

the researcher and participating teachers to address conceptual understanding of content 

knowledge presented during classroom observations.  Other quantitative data included 

participating teachers’ and students’ completion of the Constructivist Learning 

Environment Survey (CLES, Johnson & McClure, 2004), a five point likert-scale based 

survey in which data served as a foundation for interpreting classroom events.  

Qualitative data included audio-taped and video-taped classroom observations, field 

notes, student interviews and teacher interviews. Cross-case study methodology utilizing 

the How People Learn  framework was used as the main construct to identify themes and 

patterns. The open-ended, overarching question of this study was: How do high school 

teachers manage obstacles and tensions that arise using inquiry-based, constructivist 

curriculum such as that found in the How People Learn framework with district 

mandated content standards driven by high-stakes testing? The purposive sampling of 

this study included teachers and their students who had been identified by their 

administrators and/or peers as “exemplary.”  As classroom observations and interviews 

progressed, several themes emerged concerning common teacher qualities.
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JUSTIFICATION FOR MIXED METHODS APPROACH

Mixed methods research may be defined as “the class of research where the 

researcher mixes or combines quantitative and qualitative research techniques, methods, 

approaches, concepts or language into a single study” (Johnson & Onwuegbuzie, 2004).  

As noted by Secrest and Didana (1995), increased use of methods in research has the 

potential to raise some of the problems associated with singular methods. Traditional 

quantitative research includes, but is not limited to, a focus on deduction, confirmation, 

theory-hypothesis testing, explanation, prediction, standardized data collection and 

statistical analysis.  Traditional qualitative research, on the other hand, includes 

induction, discovery, exploration and theory/hypothesis generation and uses the 

researcher as the primary instrument of data collection. While qualitative and quantitative 

research methods each have their own strengths and weaknesses, the goal of mixed 

methods research is not to replace either qualitative or quantitative approaches but rather 

to draw from the strengths and minimize weaknesses found in both approaches. 

According to Johnson and Turner (2003), the fundamental principle of mixed research 

states that researchers should collect multiple data using different strategies, approaches 

and methods in such a way that the resulting mixture or combination is likely to result in 

complementary strengths and non-overlapping weaknesses.  Johnson and Onwuegbuzie 

(2004) stated that the effective use of this principle is a major source of justification for 

mixed methods research because the product will be superior to that found in mono-

method studies. For example, if findings that result from qualitative components in a 

study are corroborated across different approaches, then greater confidence may be 

associated in the singular conclusion.  On the other hand, if findings conflict, then the 

researcher has the opportunity to apply this knowledge and can modify interpretations 

and conclusions accordingly.



60

  In this study, a quantitative component (pre- and post-tests and a quantitative 

survey) helped to triangulate evidence found in the qualitative teacher and student 

interviews and in audio-taped and video-taped classroom observations.  By using  both a 

pragmatic approach and a system of philosophy, this study included the use of induction 

through the discovery of patterns, and the use of deduction by testing the How People 

Learn framework through teaching and learning in high-stakes science classrooms. The 

study resulted in uncovering and reporting the best  set of explanations to understand 

outcomes and make conclusions (Johnson & Onwuegbuzie, 2004). 

JUSTIFICATION FOR DESCRIPTIVE CASE STUDY APPROACH

Descriptive case study research is an appropriate method of inquiry for a study of 

pedagogical practices because it allows the researcher to capture and describe the 

complexity of real-life events (Stake 1995, Yin 1994,).  Case study research represents a 

disciplined mode of inquiry which can be organized around issues.  According to Stake 

(1995), the case study researcher has the responsibility of conducting an in-depth                                                                                       

analysis of a case (or cases) and must provide the opportunity to emphasize the “episodes 

of nuance, the sequentiality of happenings in context, the wholeness of the individual” (p. 

xii).  This study provides holistic and meaningful descriptions of the pedagogical and 

affective attributes of each of the teachers as indicators of accomplished teaching in high-

stakes science classrooms as well as a summary representation of the common teacher 

qualities that emerged from the data. The How People Learn framework provides the 

theoretical framework in identifying teaching practices of the participating teachers and 

pre- and post-tests  help to identify the learning outcomes of their students, providing 

further information for the descriptive case study.  
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 This study used the descriptive case study methodology for qualitative purposes 

utilizing the construct of the How People Learn framework to analyze the data.  Yin 

(1994) identified the advantages of using case study when “a ‘how’ or ‘why’ question is 

being asked about a contemporary set of events over which the investigator has little or 

no control” (p. 9).  Yin further explains that the case study, as an investigation of 

“contemporary phenomenon within its real-life context” is best applied “when the 

boundaries between phenomenon and context are not clearly evident,” and thus “relies on 

multiple sources of evidence, with data needing to converge in a triangulating fashion” 

(p. 13).  

     Benbasat, Goldstein and Mead (1987) suggest some additional circumstances 

that are beyond Yin’s (1994) rationale, under which a case study methodology is 

appropriate.  First, experimental manipulation and control are not involved in case studies 

and second, findings “depend heavily on the integrative powers of the investigator” 

(Benbasat et al., pp. 370 – 371). The methods and decisions that teachers make in 

managing tensions that arise during instruction in high-stakes science classrooms are 

complex and can best be described through descriptive case study.  Using interviews to 

further explain their thinking and asking students to corroborate findings contributes to 

final analysis and understanding.  This understanding contributes to the knowledge in 

teacher education programs, assists with the professional development of in-service 

teachers, and helps guide curriculum developers with regards to the needs of diverse 

student populations. In addition, this information enables teachers to enact effective 

science instruction.
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PURPOSIVE SAMPLE

The purposive sample for this study initially included five high-school science 

teachers in two high schools in the southern United States. Two of the teachers had 

participated earlier in a National Science Foundation funded professional development 

sequence that was developed and implemented with the assistance of the researcher at 

The University of Texas at Austin, and were therefore already personally and 

professionally acquainted with the researcher.  The other three teachers were identified to 

the researcher by their peers and administrators as “exemplary” in their teaching practices 

and had the reputation for teaching with creativity and inquiry.  All teachers and their 

students had the Constructivist Learning Environment Survey (CLES, Johnson & 

McClure, 2004) administered in their classrooms and participated in at least three 

classroom observations with the researcher prior to formally participating in the study.  

One of the original five participating teachers had significantly different mean averages 

on the CLES when compared to the other four teachers.  Therefore, she was not invited to 

take part in the study.  Results from the CLES can be found in Chapter Four.  Among the 

remaining four teachers who were invited to participate in the study , two taught biology 

to ninth grade students, one taught chemistry to tenth and eleventh grade students and one 

taught Integrated Physics and Chemistry (IPC) to tenth-grade students.  In Texas, 2004-

2005 science students were scheduled to take the TAKS science examination in fifth-

grade, tenth-grade and eleventh-grade.  Since biology is only taught in the ninth-grade 

and appears on the tenth grade TAKS examination, ninth grade biology teachers are 

expected to cover the curricula in biology that will appear on the tenth-grade examination 

since ninth grade is the only opportunity the students will have to complete curricula in 

biology.  Therefore, all teachers had students that were going to be tested on the TAKS 
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science examination.  All proper names including those of teachers, students and high 

schools have been replaced with pseudonyms to preserve the anonymity of participants.

DATA SOURCES

Data for this study were collected from a variety of sources: (a) teacher and 

student semi-structured interviews, (b) audiotapes and videotapes of classroom 

observations, (c) audiotape and videotape transcripts, (d) Constructivist Learning 

Environment Survey (Johnson & McClure, 2004) completed by all teachers and  their 

students, (e) field notes of classroom observations and interviews, (f) pre- and post-tests 

relating to content taught during classroom observations, and (g) teacher-created 

curriculum artifacts. Data sources that contain proper names have been replaced with 

pseudonyms. The following provides a description of each data source:

Teacher  and student semi-structured interviews

 Prior to beginning classroom observations, participating teachers were 

interviewed with questions concerning prior teaching experience, dimensions of 

pedagogical content knowledge and affective attributes.  Teachers were also asked 

questions regarding their perceptions of the level of “HPL-ness” in their classrooms as 

well as their opinions regarding the TAKS examination and accountability.  Three 

randomly selected students were also interviewed with questions concerning their 

teacher, past science classroom experience, and opinion regarding TAKS and 

accountability.  Since one teacher, “Sharon” (pseudonym) had two different classrooms 

observed (honors biology and grade-level biology), Sharon had three students from each 

classroom interviewed for a total of six students. A copy of the interview protocol is 
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included as Appendix A and a sample teacher interview transicript is included as 

Appendix B.

Audiotapes and videotapes of classroom observations

All classroom observations were both video-taped and audio-taped by the 

researcher to preserve the exact language of the teachers and their students.  While 

transcripts provided a primary medium for analysis of lessons, audiotapes and videotapes 

were also reviewed to examine teacher tone, wait time, responsiveness of students, and 

other facets. The number of classroom observations per teacher is as follows:  Lisa: 10 

observations; Sharon: 10 observations in grade-level biology classroom, 10 observations 

in honors biology classroom; Dan: 8 classroom observations; Sadie: 8 classroom 

observations.  A classroom observation consisted of a 50 minute class period.  Student 

and teacher interviews were conducted either before or after school or during a lunch 

period.  Students received either a small pizza or sandwich as a reward for agreeing to 

participate in an interview.

Audio-taped and video-taped transcripts

Classroom observations and interviews were transcribed verbatim from 

audiotapes.  A tape recorder and microphone was used to capture the words of students 

and teachers during the classroom observations.  In some cases, videotapes were used to 

clarify unintelligible conversation in the audiotapes and vice versa.

Constructivist Learning Environment Survey

Recent classroom environment research has focused on constructivist classroom 

environments (Taylor et al., 1997). While classroom observations of teaching and 

learning and student and teacher interviews can provide valuable insights into the 

classroom, they do not take everything into account and make it reportable.  Student 

perceptions of classroom learning environments can be fairly easily measured with 
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classroom perception instruments and are of interest both to the researcher and classroom 

teacher (Fraser, 2001).  

The Constructivist Learning Environment Survey (CLES, Albridge et al., 2000; 

Taylor et al., 1993) was developed to assess students’ perceptions of the extent to which 

constructivists approaches are present in classroom.  Originally developed by Taylor, 

Fraser and Fisher (1993), the CLES included 28 items, seven in four scales (autonomy, 

prior knowledge, negotiation, and student-centeredness). The instrument was later revised 

and a new version of the CLES was developed from the perspective of critical 

constructivism (Taylor, 1996). It is important to note that constructivism is a theory of 

knowing, not a theory of teaching.  In particular, adopting a constructivist theory of 

knowing does not imply that all learning should be discovery orientated and that direct 

instruction should always be avoided (Schwartz & Bransford, 1998). Instead, it implies 

that teachers must take into account students’ prior conceptions in designing instruction, 

because these will influence what students learn (NRC,  2005). 

 The new version of the CLES consisted of five key elements of critical 

constructivists learning environment from the students’ perception: (1) the degree of 

personal relevance in their studies; (2) whether students have shared control over their 

learning; (3) the degree to which students feel free to express concerns about their 

learning; (4) the degree to which students are able to interact with each other to improve 

their understanding; and (5) the extent to which science is viewed as ever changing 

(Taylor et al, 1997).  Johnson and McClure (2004) revised the CLES and developed a 

new shortened version of the CLES.  This new version of the instrument included the five 

original scales, but the number of items in each scale was reduced from six to four.  

Twenty questions are framed with a likert-scale response using five themes regarding 

science teaching and learning (see Table 1).
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TABLE 1
Scale Description for Each Dimension of the Constructivist Learning Environment 
Survey (CLES)___________________________________________________________
Scale Scale Description_____________________
Personal relevance Extent to which school science/mathematics

relevant to students’ everyday out-of-school
experiences.

Uncertainty Extent to which opportunities are provided 
for students  to experience that scientific/
mathematical knowledge is evolving and 
culturally and socially determined.

Critical Voice Extent to which students feel that it is 
legitimate and beneficial to question the 
teachers’ pedagogical plans and methods.

Shared Control Extent to which students have opportunities 
to explain and justify their ideas, and to test 
the viability of their own and other students’
ideas.

Student Negotiation Extent to which students share with the 
teacher control for the design and
management of learning activities, assess-
ment criteria, and social norms of the 
classroom.__________________________

(Johnson & McClure, 2004, p. 68.)

The CLES has been used in a variety of studies (Aldridge et al, 2000; Dorman, 

2001; Kim et al., 1999). Several studies have indicated that the classroom learning 

environment is a strong factor in determining and predicting students’ attitudes toward 

science (Lawrenz, 1976; Simpson & Oliver, 1987).  Talton and Simpson (1987) argued 

that classroom learning environment was the strongest predictor of attitude in science in 

all grades.

Perceptions of classroom environment can be useful by sharing results with 

teachers by providing them with their students’ perspectives. Teachers’ perceptions of 
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classroom environments are often more positive than their students’ perceptions. In the 

case of a dramatic difference, a teacher’s awareness of this fact can provide the teacher 

with an impetus to change.  The CLES can provide valuable information and is most 

useful when it is used in conjunction with teacher interviews and classroom observations 

(Johnson & McClure, 2004).

For this study, the students and teachers each completed their respective versions 

of the CLES during the course of the classroom observations.  Data was analyzed using 

mean values for the five themes to gather information regarding student and teacher 

perceptions of the classroom environment. 

Field Notes of Classroom Observations and Interviews

During classroom observations, teacher interviews, and student interviews, the 

researcher kept written records of information concerning classroom events, responses, 

facial expressions, classroom climate, anecdotal information shared by teachers and 

students, conversations that occurred outside of the classroom, descriptions of the 

physical environments of classrooms, and any pertinent information that related to the 

teachers and students.  

Pre- and Post-tests Relating to Content Taught During Classroom Observations

The teachers and researcher designed pre- and post-tests that served to measure 

increases in content knowledge during the classroom observation.  TAKS released items 

were used if their content was that which was taught during observations.  Other 

questions were constructed by the researcher and teacher and were included in the test.  

Paired t-tests revealed any changes in content knowledge as a result of instruction.  
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Teacher-Created Curriculum Artifacts

In all classrooms, when the teacher gave their students’ rubrics, worksheets, pre-

typed notes, etc., the researcher was given a copy and these were included in the data 

collection.

DATA ANALYSIS

All the data collected were analyzed or coded using NVivo software using the 

How People Learn framework (NRC, 2000) in order to identify elements of knowledge-, 

assessment-, community- and learner-centeredness in the classroom.  NVivo is designed 

to code and retrieve qualitative data. NVivo integrates coding with qualitative linking, 

shaping and modeling. Ideas are flexibly stored in annotations and rich text memos that 

can be coded, linked and searched. The units of coding are not limited to a phrase, 

sentence or paragraph; the basis of a unit was developed on complete thoughts, 

preventing the researcher from taking respondents’ thoughts out of context and/or 

misconstruing their stories.  The categories for codes were created using the HPL

framework and other codes emerged that described common teacher qualities.  The data 

were analyzed two different times to determine if any initial information had not been 

included.  In addition, to establish consistency of codes across cases, two graduate 

students in Science and Mathematics Education department volunteered to code three 

randomly selected cases.

Within-Case A nalysis

For this research, open coding was performed on each individual participant’s 

data set.  All relevant data were broken into data bits and were grouped by theme –

knowledge-, assessment-, learner- and community-centeredness.  In addition, teacher 

qualities were coded.  A miscellaneous category was created for data that seemed 
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relevant but did not seem to fit a category that had been generated.  Open coding was 

completed for each participant before any comparisons were attempted across 

participants.  After concepts and categories were developed, the process began again.  

Using NVivo, the raw data was re-examined, and each relevant data bit was filed under 

the HPL element for which it was appropriate.  For example, categories for Lisa’s 

assessment-centeredness included the following:

• Negotiation

• Evaluative Testing 

• Assessing conceptual understanding vs. regurgitation

• Motivational Feedback

• Asking “why”

• Alignment with state standards

• Use of multiple choice questions

• Confidential test results

• Addresses learning styles

• Teacher is team player

• Students monitor learning

• Flexible vs. non-flexible expectations

• Teaches and assesses in cumulative fashion

Teachers’ exact words and observer descriptions of teacher behaviors were filed within 

each category.  For example, the following data bits were stored in the ‘asking why’ 

category:
• “So, I mean, to be able to process, not just regurgitate, but to process 

‘why’s’  of some of these questions, I think will facilitate your 
understanding or at least have you meet here tomorrow morning before 
school saying, “I don’t get this. Tell me why.”  (Classroom Observation 
Transcript Line 261)
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• “So, being able to ask why on some of these questions and understand a 
little bit more, is going to be kind of good for you all.” (Classroom 
Observation Transcript Line 273)

• “The only heads-up I’m giving anyone is that this is beautiful.  Both of 
these chapters are beautiful for short answer, and tell me why. Explain 
why.” (Classroom Observation Transcript Line 275)

• We go more in depth [in class] and she answers questions and she answers 
why, and how, and so…. It’s easier to understand.- (Student interview line 
287)

• I have a new criteria called concepts – that is, you didn’t write down what 
you were doing or give me some indication of how, why you put the 
numbers where you put them? I took off points.” (Classroom Observation 
Transcript Line 23)

• The other [textbook] questions that I love are these statement questions. 
And again, in trying to go a little bit deeper, to see if you really understand 
this, is ask why! Just put that question in there.  (Classroom Observation 
Transcript Line 259)

Once the data had been filed for each participant and categories were deemed 

reliable by coding completed by volunteer graduate students, the researcher began to 

draft case description reports of each individual case.  At this point, the researcher had 

data for each teacher including that reported by their students during the interview 

processes. 

Cross-Case Analysis

After cases were studied as single cases they were combined with other cases in a 

matrix to generate common themes and outcomes.  Systematic comparisons were 

performed until generalizable outcomes became apparent.  The researcher again reviewed 

the data to derive conceptually congruent synthesis statements for each theme.  Unique 

outcomes were further examined to lend more depth to the final outcomes.  In addition, 

all raw data for each participant was reviewed at least two more times to determine if any 

additional data might contribute to the cross-case analysis.  Additional data bits were 

filed in appropriate synthesis categories.



71

ESTABLISHING TRUSTWORTHINESS

Trustworthiness was established in this research through creating credibility, 

transferability, dependability and conformability (Lincoln & Guba, 1985; Tashakkori& 

Teddile, 1998). Credibility is the most important component of trustworthiness and was 

established in this study through the triangulation of data generation and collection, 

having a purposive sample, member checking, and the incorporation of a quantitative 

data component.

Credibility was first established by having a long-term professional relationship 

with the research participants.  Two of the four teachers were involved in a year-long 

NSF-sponsored professional development experience that the researcher helped to design 

and implement at the University of Texas at Austin.  Consequently, the researcher knew 

these teachers both personally and professionally and spent time in their classrooms 

during classroom observations related to the professional development experience.  The 

remaining two teachers invited the researcher into their classrooms during the spring 

semester of 2005.  During this time the researcher observed their classrooms, provided 

feedback regarding curriculum development and implementation and other classroom 

matters, and otherwise “helped the researcher build trust and develop rapport with the 

respondents” (Erlandson et al., 1993, p. 133). 

Triangulation was achieved by using multiple data sources and validating each 

piece of information with at least one other data source (Lincoln & Guba, 1985).  For 

example, classroom observation data were compared with interview data.  Consistency 

among data sources resulted in triangulation.  Documentation consisted of interview data, 



72

classroom observations, student interactions, field notes, descriptions of physical 

facilities and anecdotal information.  

 Member checking was achieved by asking the research participants’ to clarify 

questions, review interview transcripts, and approve classroom observation transcripts 

and summaries.  Participants’ comments were noted and any changes and/or clarifications 

were made per their recommendations.

Transferability refers to the degree to which the results of qualitative research can 

be generalized or transferred to other contexts or settings.  From a qualitative perspective 

transferability is primarily the responsibility of the one doing the generalizing.  The 

qualitative researcher can enhance transferability by doing a thorough job of describing 

the research context and the assumptions that were central to the research.  The person 

who wishes to "transfer" the results to a different context is then responsible for making 

the judgment of how sensible the transfer is.  Transferability is an aspect of

trustworthiness that was established through purposeful sampling and detailed contextual 

descriptions that have been provided to the reader. 

The idea of dependability emphasizes the need for the researcher to account for 

the ever-changing context within which research occurs.  The researcher is responsible 

for describing the changes that occur in the setting and how these changes affected the 

way the researcher approached the study.  Confirmability refers to the degree to which 

the results could be confirmed or corroborated by others. Because dynamic contexts are 

impossible to replicate, an inquirer audit may be conducted to verify dependability and 

confirmability.  This report contains appendices that contain excerpts from data to allow 
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readers to judge the dependability of the investigation.  These excerpts are from 

classroom observation notes and transcripts, transcripts and summaries from interviews 

and samples of data codes used in describing classroom observations and interviews. 

INTER-RATER RELIABILITY

During the triangulation process, the researcher coded three sets of transcribed 

interviews that were randomly chosen from the data pool of teacher and student 

interviews.  These same coded interviews and codes with code descriptions were given to 

a doctoral student in the Science and Mathematics Education Department at the 

University of Texas at Austin.  The researcher explained the codes and their descriptors 

to the doctoral student and answered questions for clarification.  Following coding by 

both the researcher and doctoral student, inter-rater reliability for interview data was 

calculated at 84%. Inter-rater reliability is necessary to guard against the introduction of 

subjective bias in the coding and analysis of qualitative data, which otherwise could have 

adverse consequences and lead to inappropriate theoretical conclusions and/or ineffective 

or harmful recommendations and interventions (Patton, 2002).  Inter-rater reliability was 

calculated for classroom observations using the same procedure for three randomly 

chosen classroom observations.  Codes and code descriptors were the same as those used 

for the interviews.  For the coded classroom observations, the inter-rater reliability was 

calculated at 89%.  
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CHAPTER FOUR

ANALYSIS AND RESULTS

OVERVIEW

 The purpose of this study is to describe how four classroom teachers manage 

tensions that arise while teaching in high-stakes science classrooms with student-centered 

pedagogical practices described within the How People Learn (HPL) framework (NRC, 

2002).  To provide the contextual environment for the reader, this chapter begins with 

descriptions of the backgrounds and teaching situations of the four participants in the 

study.  Descriptive cross-case analysis from observer notes, surveys, and interview data 

including anecdotal information, descriptions, responses, and reactions provided the 

central tendencies derived from the collective case.  This information is used to portray 

the unique characteristics of each individual teacher as well as the central tendencies of 

the collective case.

PART ONE: CONSTRUCTIVIST LEARNING ENVIRONMENT SURVEY

AND PRE/POST-TEST RESULTS

Constructivist Learning Environment Survey

In order to include a teacher in this research study, certain criteria were used to 

ascertain the teachers’ instructional effectiveness.  First, the teacher had to be 

recommended to the researcher by their peers and/or administrators.  The researcher 

personally knew two teachers, Sharon and Lisa, through their prior participation in a year 

long NSF-funded professional development experience at the University of Texas at 
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Austin. The researcher was involved in the design and implementation of the 10 day-long 

workshops that were conducted throughout the year prior to the research study.  Sharon 

and Lisa were among a pool of applicants who were recommended by their 

administrators.  They also participated in interviews prior to their selection for the 

professional development sessions.  Therefore, they were part of purposive sample.  The 

remaining teachers, Sadie and Dan, were recommended by their peer teachers and 

principals at their respective schools.

A second criterion for selection and participation in the study involved classroom 

observations by the researcher and having the teachers and their students complete the 

Classroom Learning Environment Survey (CLES, Johnson & McClure, 2004).  Student 

mean averages, grouped by teacher, were calculated for each of the five dimensions that 

the test measured. These mean averages were compared using un-paired t-tests for the 

four different teachers.  Teachers scores were then compared to student scores.  In one 

case, there was a significant difference between the CLES students’ mean averages and 

the mean average of the other four teachers’ students.  Therefore, this teacher was not 

invited to participate in the study. In all other cases, there were no significant differences 

between students’ scores grouped by teacher, or in comparison between students’ scores 

and teachers’ self-reported scores.  Therefore, a total of four teachers from two different 

high schools were included in the study.  Permission to collect data from the students and 

teachers was obtained from the University of Texas at Austin Internal Review Board, and 

from the school district’s Program Implementation office. Consent forms were distributed 

and collected from all teachers and their students.
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Pre/Post-Test Results

Together, the participating teachers and researcher constructed pre- and post-tests 

in order to measure changes in conceptual understanding of the subject matter.  The 

content tested was that which was taught during the researcher’s classroom observations.  

A sample pre-/post-test may be found in Appendix F.

Paired t-tests revealed that in all cases, there were significant increases in content 

knowledge and conceptual understanding of content tested.  The following table gives 

results of the analysis:

Table 2: Results for paired t-tests p values for pre- and post-content tests:

Lisa Sharon Dan Sadie

p value p = 0.013 p = 0.002 p = 0.024 p = 0.003

PART TWO:  LIFE HISTORIES AND CLASSROOM SETTINGS OF 

PARTICIPATING TEACHERS

Lisa

Lisa is a chemistry teacher in her middle 50’s who teaches tenth, eleventh and 

twelfth grade students at Westview High School, an urban high school in the southern 

United States.  Her school is ethnically diverse with a large Hispanic population.  Lisa 

has been teaching in the same classroom for 28 years, and with the exception of teaching 

Integrated Physics and Chemistry the first year, has been teaching Chemistry for her 
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entire career.  Lisa is also the departmental chairperson for her school’s chemistry 

department.

Lisa estimates that 80% of the students in her classes come from well-to-do 

families with few if any financial problems, 15% come from families who can afford the 

basic necessities of food, clothing and shelter,  and 5% come from families who cannot 

afford the basic necessities of food, clothing, and shelter. 

Lisa attended pharmacy school in a southwestern university.  She was unhappy 

with the faculty in her school, as “they had no respect for their students” and “just wanted 

you to meet a certain percentile in the nation for the pharmaceutical examination.”  She 

did not feel that this was the correct career choice and described herself as depressed.  

Lisa’s daily walk home from campus involved passing a high school. One day she 

decided to enter a ninth-grade biology classroom and introduce herself to the surprised 

instructor.   After finding a seat in the back of the room, Lisa observed as a student asked 

a question, and the instructor answered. Lisa’s first thought was, “I could answer that so 

much better!”  She explained her call to teaching:

The next thing I know, seriously, I’m in there every time I can. I’m helping him in 
the morning with chemistry. I’m helping him in the afternoon with biology. I 
mean, I’m just a non-paid volunteer tutor. It just made me feel good. I went [until] 
the end of that semester, end of that first semester, and walked into the Dean of 
Pharmacy School and said, “I’ve got some good news and I’ve got some great 
news. I’m out of here!” …. I just knew I wanted to do chemistry. That my main 
drive was, I’ve got to do something with chemistry. And what better than to teach 
it?  (Interview transcript)

Lisa became the student teacher for this particular high school instructor.  Two 

weeks prior to beginning her student teaching, Lisa was involved in a car accident that 

broke her back, broke her leg, injured her skull, and resulted in full-time placement in a 
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wheelchair.  Lisa recalls her student teaching as a very positive experience.  After three 

days of observations, the instructor gave her full responsibility to teach his classes:

My brother had to come in every morning. He’d take me to school. He’d get me 
up the stairs. He’d put me in the room. They got me a back stool. He’d pull out 
the drawer. He’d put my lunch in the drawer. He’d take this leg. He’d put it up in 
the drawer. And that was it. That’s where I was the whole day. If I had to use the 
bathroom, forget it. I couldn’t go. So really, it was wonderful. It was really 
wonderful. I learned to use my voice and my eyes and everything. (Interview 
transcript, emphasis added)

This background serves to give a vivid picture of how Lisa teaches – with her 

voice, her eyes, her everything. Lisa’s classroom is one where she is loud, dramatic, 

effusive, personable and most importantly, sincerely excited about teaching. According to 

one of her students, “she’s so enthusiastic….she seems so excited about her job and about 

teaching us and that makes us want to pay attention and be quiet.”  She calls her students 

by name, “every one of them, every day.” According to her students, Lisa challenges 

them to “think outside of the box.”

Sharon

Sharon has been teaching biology to ninth graders for nine years at Eastview High 

School, an ethnically diverse (>60% percent Hispanic) high school in the southern United 

States.  Sharon always enjoyed science and watched “Mr. Wizard” as a child, but never 

thought she would become a teacher.  Instead, Sharon thought she would obtain her PhD 

in biology.  Her call to teach came as a result of working at the Smithsonian Tropical 

Institute in Panama during the summer:

I loved to get out there and catch the frogs and do the experiments. I sort of was 
like, you know, how is this helping in a more concrete way? So I thought, maybe 
this is a little bit too detached for me. It’s a little too academic. It doesn’t have 
that community service aspect. So I thought, well…  you know, I did one of those 
goal-setting books. I didn’t know what to do after that. I kind of did a checklist of 
things that were important to me, and obviously, science was on the top of the list. 
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But then when I tried to pair science with something that would give a community 
service feeling, then that’s how I ended up in teaching. And I thought high school, 
because I do love the content as much as the service. (Interview transcript)

Sharon teaches honors Biology I and grade-level, or “regular” Biology I at her 

high school. The researcher observed both classes. The honors class was primarily 

Caucasian (72%) with the remainder Hispanic and African American.  Her grade-level 

class was primarily Hispanic (83%) with the remainder Caucasian (10%) and African 

American (7%).  Lisa estimates that 45% of the students in her classes come from well-

to-do families with few if any financial problems, 40% come from families who can 

afford the basic necessities of food, clothing and shelter, and 15% come from families 

who cannot afford the basic necessities of food, clothing and shelter. In addition to these 

classes, Sharon also teaches Advanced-placement (A/P) biology and is departmental 

chairperson.

Sharon enjoys the feeling of giving back to the community through teaching.  In 

an era where she feels that schools are understaffed, teachers are overworked, and 

available resources for students are reduced, Sharon continues to strive to serve her high-

school community of learners:

Obviously, you are always giving back to the community, and it’s really like 
you’re really invested in your job. So a lot of the work, you know, teachers work 
such long hours, but they do it by choice, because those things are meaningful and 
they care. So the tradeoff for being so tired and working all those long hours is 
that you have that sort of sense of fulfillment, sense of purpose. That’s really 
great. (Interview transcript)

Sharon reported that most of her education classes in a southern state-supported 

university were “useless,” with the exception of a science methods class where the 

instructor used all the instructional time to teach a large variety of science lessons and 



80

science activities that pre-service teachers could use in their classrooms with little 

alteration: 

Basically, the whole class was…she basically just went through a high school 
biology course with us. I mean, obviously, not all of it, because she couldn’t, but 
we did a lot of the activities. Like, we did a leaf collection. We did stuff that you 
maybe have never done or haven’t done in a long time. She gave me the idea for 
the coupon system that I have right now…. she gave me a lot of practical 
activities. In fact, one thing she gave me, which was nine years ago, one 
worksheet I still use “as is” today. (Interview transcript)

Sharon completed her Master’s degree in Science Education and feels the 

experience has had a positive influence on her teaching.  Sharon thinks that having taught 

for several years and having a solid foundation in classroom management, “the graduate 

courses were great, because they gave me more of a conceptual understanding of teaching 

and student learning and helped me to make myself a better teacher.” When asked how 

she perceived herself as a “better teacher”, Sharon responded:

I think I’m a much better teacher now in the sense that I do try to do a lot more 
student-driven activities. I try to do a lot more open-ended things, where I give 
them freedom to explore their ideas. Obviously, that’s difficult within the 
constraints of a high school day. And with the age level we have, you kind of 
have to scaffold a lot. But I really try to make it like a need-to-know, try to create 
why. Like, even if it’s an artificial need-to-know for a project or something, at 
least they have a sense, like, “I need to know it so I can do this,” or, “I need to 
know it so I can do that.” …. I just think I have a much better grasp on managing 
those things as well. Kind of like formative evaluations and peer review. All of 
that has come through, I think, my graduate work. (Interview transcript)

Sharon is a teacher who strives to be excellent and is energetic and motivating in 

her teaching, yet has a very calm demeanor in the classroom that several students 

described as “laid back.” She gives her students many opportunities to succeed and often 

takes extra time to counsel students who “fly under the radar” and are at risk of failing.  

Her students perceive her as caring, accessible and helpful.  Some student interview 

comments included:
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“She helps you before she will help herself.” (Grade-level biology student)
“[She’s] very respectful.  She’s one of the most respectful teachers that I’ve had.”  
       (Grade-level biology student)
“She’s one of the more determined ones.” (Grade-level biology student)
“She takes time out of her schedule to give us help.” (Honors biology student)
“A lot of times if we don’t understand something, she’ll be like, ‘Oh, yeah, just sit 
here and I’ll explain it.’ If you miss something, a lot of teachers are like, ‘Oh, it’s 
whatever, whatever, whatever.’ It’s just like really stressful, but it’s not as 
stressful with her.” (Honors biology student)

A calm, supportive and motivating teacher, Sharon possesses some exceptional 

teaching qualities that support her teaching philosophy while she continues to refine her 

pedagogical content knowledge as she manages her demanding schedule.

Dan

Dan is an integrated physics and chemistry (IPC) teacher who has been teaching 

tenth grade students at Westview High School for four years. Dan’s IPC class was 

primarily Caucasian (76%) with the remainder Hispanic (15%) and African American 

(9%).  Dan estimates that 75% of the students in his classes come from well-to-do 

families with few if any financial problems, 20% come from families who can afford the 

basic necessities of food, clothing and shelter, and 5% come from families who cannot 

afford the basic necessities of food, clothing, and shelter.

Dan has a B.S. and M.S. in chemistry from southern state-supported universities.  

Dan’s career began as a research and development employee in the chemistry division at 

a local pharmaceutical company.  A down-turn in the local economy during the 1990’s 

resulted in lay-offs and he decided to pursue a career teaching chemistry as he 

hadenjoyed being a teaching assistant in graduate school.  He received alternate 

certification and did not enroll in formal education courses.  His spouse, an elementary 
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teacher, served as his main source of support during the first year of teaching which he 

described as “difficult and challenging.”  Dan was in a managerial position in the 

pharmaceutical company and said that that experience, “helped me to use the skills I 

developed in team-building and human-relation skills” as he became lead teacher in his 

chemistry department.  Dan felt that the authentic experience he had as a 

research/development person helped him to relate, “what is important to learn about 

chemistry and about management of life experiences” to his students:

“I know that my definition of student success and the definition that 
[administration] has are very different. I’m interested in my students’ passing 
chemistry, but I’m more interested in what they are learning about life and how 
what they learn in my class relates to what they need to know when they enter the 
work-force.  This testing doesn’t address that, but I try to. I really do.  I think [my 
students’] realize that, for the most part.  (Interview transcript)

Dan enjoyed teaching science and felt that he was trying to have his students 

realize the importance of science but that “they are not there yet.”  He did not feel that his 

students realized the relevance and importance of science in their lives. His research 

background gave him the perspective of what it takes to get out of school and be 

employable.   While teamwork and decision-making are important, he felt that problem 

solving is the most important attribute in becoming employable. 

Dan’s definition of student success involves both the student’s feeling successful 

performing successfully on all assessments.  When asked about assessments and 

performance, Dan opened two different notebooks that students had submitted:

Look at this one.  It has all the notes.  It has all the homework.  It’s organized and 
has a calendar at the front.  This kid is getting it, doing it, and will have no 
problem.  I can show this to anyone and tell them that this kid is successful.  (Dan 
opens smaller notebook that contains significantly less material.) This kid is not 
doing their work.  There are a lot of mistakes, missing assignments.  I can show 
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this to the principal, parent, students…this kid may not pass.  He’s not doing the 
work.  Here is why. (Interview transcript) 

Dan’s classroom is eclectic in that it contains posted student work, a blackboard 

with lecture notes and diagrams in several different colors of chalk, a large over-head 

projector at the back of the room, and a large wind-chime near the front blackboard.  

Large notebooks contain his lesson plans and worksheets that students completed over 

the course of classroom observations.  Prior to beginning observations, Dan asked the 

researcher to critique a new laboratory activity that he had constructed where students 

would be involved in a project-based learning activity concerning Newton’s laws.  The 

researcher immediately perceived him to be a reflective teacher and genuinely interested 

in creating effective, student-centered lessons that addressed the various learning styles in 

his classroom.

Dan’s students valued the real-world experience that he brought to the classroom 

as well as his knowledge of science and chemistry:

“I like the way he teaches.  Plus you can just talk to him about anything and he’ll 
find a general interest in it.” (IPC student)

Student: “[I will remember five years from now] about him being knowledgeable 
about what he’s teaching….And by the fact that he is a scientist.  That he used to 
be a scientist before he started teaching.
Researcher:  “And you think that helps him be a better teacher?”
Student:  “Yes.”

     As Lead Teacher, Dan plans the weekly lessons and helps to “teach” the other IPC 

teachers on his team. His real-world knowledge concerning chemistry, team-building, 

and management are valuable contributions to his school’s community of learners.  
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Dan is often accompanied by a low “buzz” or undertones of conversation while 

lecturing or answering questions. He explained to the researcher that these students are 

used to distractions – “they live in a world full of noise and distractions….they are used 

to dealing with several things at once.”  While Dan’s classroom was often noisy, Dan 

demanded students’ attention to the task at hand when necessary.  

Sadie

Sadie is a biology, anatomy and physiology teacher who has been teaching ninth 

through twelfth  grade students at Westview High School for the past four years. Sadie’s 

ninth grade-level biology I class was primarily Hispanic (67%) with the remainder 

Caucasian (15%) and African American (12%). Sadie estimates that 72% of the students 

in her classes come from well-to-do families with few if any financial problems, 20% 

come from families who can afford the basic necessities of food, clothing and shelter, and 

8% come from families who cannot afford the basic necessities of food, clothing, and 

shelter.

Sadie has been teaching for twelve years and this is her second year at this 

particular high school.  After graduating with a Bachelor of Arts degree from a private 

liberal arts college in the northeast, Sadie wanted to attend graduate school, but was 

married and had children and could not afford to enter graduate school.  Therefore, she 

returned to a southern state-supported school and attended a college of education to 

obtain her teaching certification in secondary science. She began teaching because “it 

was the quickest route for me to get a job.” After teaching for several years, Sadie 

decided to resign her teaching position and attended graduate school with a major in 

neurophysiology with plans to obtain a PhD.  Her position involved extensive laboratory 
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research and she found that she missed the interaction she once had with her students.  

With only a semester or so left to complete her graduate degree, Sadie decided to leave 

graduate school and return to teaching. 

     Prior to attending graduate school, Sadie taught at a school that had 

predominately Hispanic and African American students with a low socio-economic 

status.  She resigned her position and began graduate school because, “I felt like I was 

doing a lot more social work than actual instruction.  I didn’t get into this profession to do 

social work.  I got in because I love science.” Sadie is excited about teaching in her 

current environment. She is frustrated, however, by the lack of study skills and social 

skills that her ninth graders possess.  As a result, she is a member of the school district’s 

Ninth Grade Advisory Council, where teachers help to solve some of these social 

problems within the school:

Because I sit on the Campus Advisory Council, I do see a lot of what’s coming 
and have a lot of input into what’s happening. I mean, I don’t know how much my 
input is weighed, but I do have the opportunity to voice a lot of my concerns and 
what I think should happen, which I like. I definitely feel like teachers are given 
ownership of a lot of the process….There’s been an initiative in the district, and 
all high schools are part of this high school’s work program of restructuring. I 
think ultimately it’s driven by the fact that we’re not meeting the needs of sort of 
the lowest performing kids in our schools. So what can we do to bring those kids 
up? A lot of schools are moving towards having majors or academies, where kids 
come in and there’s sort of this fellowship built around what their interests are and 
the courses they take….And then in addition, we really felt the need, and I don’t 
know that this is true of other schools, but to have something for freshmen, 
because that’s where the highest failure rates are. That kind of decides whether 
they’re going to end up dropping out or not. And we need to do something. At our 
school, our school is essentially two populations: the “have’s” and the “have-
not’s.” It’s very divided. The “have’s”…those kids are going to do well. It doesn’t 
matter who’s teaching them. Those kids are going to do well, because they are 
told, “You are going to go to college. You need to achieve.” They have been 
given that. These other kids who haven’t had the same kind of resources, really, 
that’s our struggling population. That’s who we need to bring up. (Interview 
transcript)
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Sadie’s graduate research served to deepen her content knowledge in biology and 

raised her level of expertise.  In addition, Sadie felt that by raising her own children, she 

was more experienced with students this age and that her experiences as a mother 

provided a lot more insight as a teacher.  When asked if she thought she would be a better 

teacher if she returned to her former school: 

Just having gone through the experience, it would be very different, and just 
coming back having some years on me. You know, I was 23 when I started 
teaching. And even though I was already married and had kids, I was young! I 
was really young! Unfortunately, though, the more experienced teachers want the 
cushier jobs, you know, where they don’t have to try that hard and still teach. So I 
think I could teach there and be much happier now. I don’t know that I’d want to, 
though, for a number of reasons. (Interview transcript)

 However, in spite of expertise in her content area and personal growth, Sadie’s 

ninth grade regular biology classroom is very noisy and behavioral problems often 

distract students.  Sadie feels that she does “a lot of behavioral management, a lot of 

discipline.”  Student interviews contained comments regarding Sadie’s sweet 

temperament and “gentle voice” that often reduces the effectiveness of her teaching:

Distractions take up so much time. A lot of time.  She has such a gentle
and lilting voice….She can’t control us with her voice.  All period, telling 
 us to be quiet. During lab is the worst, and it gets really loud….It’s hard to 
get deep into content when you are only paying attention to the distractions. 
(Interview transcript)

When one student was asked what he would remember five years from now about this 

particular class, he responded, “the annoyance of the bickering and talking.”  The 

following excerpt is taken from a classroom observation where Sadie was demonstrating 

a laboratory procedure and is typical of her classroom management:
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What do we do now? Shhh.  Shhhh. Okay, stop yapping. Stop yapping. Pass back 
the labs. Okay, let’s read through the background information.  SHHHHH.  Sit 
down please.  We’re going to do a lab. You can’t go and do a lab. Sit down. 
[Susan], will you start by reading the first couple of sentences in the background.  
(student begins reading).Shh, guys. Okay. Stop right there. Shh. So it says 
receives information, responds to changes in the environment. Continue on please 
[John]. (student begins reading) Okay, so you have the central nervous system, 
that’s the brain, you have a nervous system which is SHHH ..FOLKS!  focus 
please!  The nerves that branch out from the spinal cord connect to the muscles. 
Shhh. Continue reading [William].  (student continues reading.) Although 
reactions such as these are very fast… let’s go down to the procedure part.  I’m 
going to need a volunteer.  Okay, here’s, listen please, while we go through the 
directions.  Stand up on that, oh perfect. Hold this from the top, alright. Shh. Pay 
attention, pay attention. [Tony], you’re going to be working with your lab partner 
and you’re going to be working with another group.  The first part you do with 
your partner, and it says, “while you hold the 100 centimeter end of the meter 
stick  that’s the zero end  100 centimeter end of the meter stick.  Have your 
partner position his or her thumb around the zero mark.  Not touch it.  Does 
everyone know what you’re doing?  Shhh. Hush. HUSH.  Five trials just catching, 
you record your data on your data table, your partner does it, records his data on 
his data table. Five trials, catching and answering questions while you are doing 
it.  One person from your group go get a study guide, one person come get a 
meter-stick. Get your stuff and sit down and get to work. OKAY. Guys in the 
back.  If you are fooling around with the meter sticks or anything, HUSH! 
HUSSSHHHH!  If you are using the meterstick for anything other than what it 
says in the lab, you will take a zero, you will sit down, and I will give you a book 
assignment. Shhh. I do not want to see you become like light sabers in combat, or 
to beat your friends with. I’m not kidding. You will get a zero.   Guys you are too 
loud.  Okay, William, take a zero, go! Take a zero. If you leave I’ll mark you 
absent, you know that. (Student leaves room.) (Classroom observation transcript)

While Sadie has strong content knowledge, her classroom management skills are not 

effective and the constant distractions, noise and lack of control appear to reduce her 

effectiveness as a teacher.  Her students expressed concern in this matter, and said that 

they wished she would be more strict and consistent in her behavior management.

PART THREE: IDENTIFICATION OF HPL ELEMENTS IN TAKS -TESTED 

SCIENCE CLASSROOMS
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Current reform policy in education involves two forces that are on opposite ends 

of the spectrum – accountability assessed through high-stakes testing, and student-

centered  approaches to teaching and learning such as those found in the How People 

Learn (HPL) theoretical framework.  What elements of the HPL framework were found 

in the participating teachers’ science classrooms that were subjected to the TAKS science 

examination?  What tensions arose as a result of teaching with student-centered 

approaches in a science classroom that was subjected to TAKS testing?  The following 

section will outline both the HPL elements identified in the participating classrooms and 

provide an account of tensions that were reported by the participating teachers.

The following sections will also outline the elements of learner-, knowledge-, 

assessment- and community-centeredness found in these classrooms.  During their 

interview, each teacher mentioned particular tensions associated with teaching in a 

student-centered environment and complying with accountability reform policy. These 

specific teacher concerns are in addition to those included in the literature review.  The 

section ends with a synthesis of the pedagogical practices that each teacher utilized to 

manage tensions associated with the high-stakes TAKS science examination.  

Learner-Centeredness

A learner-centered environment is one where the knowledge, skills, attitudes, and 

beliefs of the learners are valued.  The literature has referred to this term as “culturally 

responsive,” “culturally appropriate,” “culturally relevant,” and “culturally compatible” 

(Ladson-Billings, 1995).  Teachers who have learner-centered classrooms recognize the 

importance of adding to the conceptual and cultural knowledge that students bring with 
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tem to the classroom, rather than being subtractive or assimilative in ignoring or 

removing and replacing this knowledge with that of the “culture of power” (Valenzuela, 

1999).  

Teachers in learner-centered classrooms are interested in the identification and re-

thinking of misconceptions.  By selecting tasks that elicit students’ predictions about 

various situations and asking them to explain their predictions, teachers can often 

uncover various misconceptions.  Therefore, learner-centered environments include 

teachers who are aware that learners construct their own meanings and that these begin 

with the beliefs, understandings, and cultural practices that students bring the classroom.  

In essence, the teacher builds a bridge between the subject matter content and the student 

and manages to monitor both student and subject matter. 

Lisa: Incorporation of Learner-Centeredness

After reviewing a self-recorded video-tape where Lisa thought she was giving an 

excellent lesson on handing back examinations, she decided her classroom style was 

demeaning, authoritative, “very intimidating” and “very absolute.”

I was sick at what I saw….I did not like my body language.  I didn’t like my tone.  
I was not accomplishing the objectives that I wanted to accomplish. What I want a 
test to be is [not only] an evaluation of what they know, but also an evaluation of 
what we’ve been doing in the classroom.  By my tone, it was just about them. 
(Interview transcript) 

Horrified at what she saw, Lisa became resolved to have a classroom atmosphere 

where her students had a voice, felt free to negotiate, and felt their opinion was valued.  

She did not want to be perceived as “the authority.”  For Lisa, this reflective experience 

served as an epiphany in creating a learner-centered classroom. 
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Years later, Lisa’s teaching persona is notorious for its eclectic mannerisms and 

dramatic teaching style.  Lisa knows each of her students by name and calls on each of 

them every day.  She gives them a personal greeting, inquires about their family or other 

personal matters, and teases them with her spontaneous and outgoing sense of humor.  

According to the HPL framework, teachers should sense students’ interests and passions. 

Lisa’s teaching style has helped to produce motivated students who look forward to 

coming to Lisa’s chemistry class.  She proudly reported in her interview that, “I have 

parents calling me saying, ‘My God, they won’t go to any other class, but they want to 

come to yours.’”  Her boundless energy never waned prior to the end of the day (all 

observations occurred during Lisa’s last class period of the day), and students reported 

that they didn’t know where such energy came from.  In interviewing Lisa and being 

present in her classroom, her energy source became obvious – she sincerely cared for her 

students and this sense of caring was appreciated in her learner-centered classroom.

According to Minstrell & Krauss (NRC, 2005), if  teachers really want to know 

what students are thinking, they need to ask them and then be quiet and listen respectfully 

to what they say.  If the teacher is genuinely interested and does not evaluate them, they 

can learn from their students.  This is a lesson that Lisa employed every day in her 

classroom as her students’ opinions were valued and her role was that of a team-player 

and negotiator, not the authority in charge of the classroom. While her demeanor can at 

times be caustic when students are off task, or they ask the “DQ” (dumb-question), her 

students seem to realize that this is for their benefit. The DQ penalty was given only 

when appropriate:
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“I will tell you where everything is and I expect you to remember.  That’s it.  It’s 
not that hard actually.  It just means you’ve grown up.” (Classroom observation)

  Students realize there are things that are not negotiable, including no credit for 

late work and mandatory observation of lab-safety procedures. Lisa’s caustic persona was 

reserved for appropriate circumstances as she considered herself to be more than a 

chemistry teacher.  She was a student advocate, mentor, and source of counsel.  For this 

reason, she did not like the way teachers are evaluated: 

What I’m doing now is not as important to that kid as its going to be later….I’ll 
say this to them.  I’ll say, “Now you know why you really need to go up to that 
college professor.  You can say, I went up to [Lisa].  I went up to her and it was 
okay.  She didn’t hurt me. Its your own fear that you are worried about so, use 
me.”  That kid later realizes what they learned.  Whether it’s chemistry or not is 
not just what I’m about.  I’m much more than chemistry.  I say life. But it’s 
choices and it’s just about being the best you can be.” (Interview transcript)

Learner-centered teachers include those who are aware that learners construct 

their own meanings, beginning with the beliefs, understandings, and cultural practices 

that they bring to the classroom (NRC, 2000). Lisa’s experience as a teacher has given 

her a foundation in what students know, but she also realizes that with the proliferation of 

information in science, many times her students may know more about a subject than she 

does. For example:

It’s just amazing. The technology -- oh, oh, oh, oh! The amount of information 
they have. I can bring up a topic, and I bet you I have five kids who could say, 
“No, I was just studying that the other day, and that wasn’t it.” I mean, I cannot 
keep up with them. I cannot read everything I need to be reading and keep [up]. 
So I tell them at the beginning, “Hey, I expect you to bring that into me. I expect 
you when you see something, you bring it to me, and I’ll make copies, and I will 
read it.” I bought an astronomy book the other day, because I have a student who 
is [interested] in cosmology and can’t understand why everyone is not in[to] it. So 
I spent my spring break reading about discovering the universe to try to be able to 
bring what I love, chemistry, to her. (Interview transcript).
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Lisa perceived her students as her “clients” and often referred to them as such.  In 

her opinion, her job is to “serve” her clients.  In a classroom lecture regarding lab safety, 

her decision to deduct points for not wearing goggles, chemical aprons, etc. was based on 

her responsibility as their teacher. She explained to her students that, by not deducting 

points, “I’m not serving you appropriately.” 

The HPL framework stresses the importance of providing opportunities for 

students to learn to monitor their own learning. Lisa stressed the personal responsibility 

that her students have in her classroom, and kept “pride points” that were related to issues 

of personal responsibility. Examples of “pride points” included practicing lab safety, 

managing laboratory equipment, and bringing their chemistry textbook to class.  Lisa 

mentioned diligence in several classroom observations and stressed the importance of 

staying on task during the independent laboratory where students had to identify the 

unknown ion. Lisa expected her students to self-monitor their progress and scheduled 

extra laboratory periods after school for those students who were absent with the 

stipulation that students used this time appropriately: 

I don’t really ask you if you were absent or were you working slow[ly].  See what 
I’m saying?  So, if you were consistently slow then maybe we’ll have to kind of 
help you go a little faster. (Classroom observation)

Other personal responsibility issues related to the students’ chemicals. She 

expected her students to personally manage their chemicals as “these are chemicals that 

we (the chemistry teachers) put together or I put together for you and you need to manage 

them!”  According to Minstrell and Krauss, some students wrestle with the scientific 

argument while others wrestle with the details of manipulating the equipment.  For 
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example, teaching about the content may need to move to the background of the 

instruction while teaching about the processes of science are brought to the foreground, 

even when both of those are always present (NRC, 2005).  Lisa realized this and by 

imposing rules regarding personal responsibility, initially tried to focus students’ 

attention on equipment. Once students felt more comfortable in the laboratory setting, 

Lisa began to focus students’ attention on the argument, or the final identification of their 

unknown.

Lisa admitted monitoring her students and gauging her plans according to their 

skills and “how things feel.”  According to the HPL framework, effective teachers reflect 

on what goes on in the classroom and modify their teaching plans accordingly (NRC, 

2005). For example, when the researcher asked if she could come by to see the students’ 

independent research projects, Lisa responded:

Come by. You’re welcome to come by. I don’t know how that feels yet….What 
I’d kind of like to do – each class is different.  This is my second year to do this.  
They bring [the independent projects] in and you see them kind of around.  I like 
to see, okay how is this class?  Are they excited about them?  Are they not?  Do 
they want to talk about them?  You kind of let that happen. (Interview transcript)

Her students also realized that Lisa monitors class achievement and proceeds according 

to the overall comprehension level of the class:

I know she asks questions in class, and I think she probably goes by like our work 
and stuff.  I think, I know a lot of the time, like we’ll have a homework 
assignment.  And there are some homework assignments where it was extremely 
hard and every single person in the class has a question, and we really don’t 
understand it.  And we’ll continue with that and will continue going over that.  
Then there are other things where like, there’s a homework assignment and it’s 
really easy, nobody has a question, and we’ll just move on. (Student interview 
transcript)
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 By sensing what her students know and can do and motivating her students to achieve a 

more independent, active-learner status, Lisa’s classroom provided a strong example of 

learner-centeredness.  

Lisa: Learner-Centered Tensions

Lisa knows that there is pressure from administration to assign an average of 60% 

classroom time to laboratory activities every week, from the beginning of the school year.    

However, she knows that there are safety issues with “discovery-type” laboratories and 

will not do them until her students are prepared: 

They (administration) can come and yell at me all they want.  They can come and 
do whatever they want, but I just don’t think that is good for the kids, so it’s not 
going to happen. (Interview transcript)

By having a lengthy qualitative laboratory activity at the end of the school year, Lisa 

feels that her students are sufficiently prepared to work independently and safely in the 

laboratory setting.  Students are asked to follow instructions in a detailed laboratory 

manual.  Each student had their own unknown ion that they must independently identify.  

While students did not complete the “60%” rule as outlined in the district’s instructional 

planning guide every week, Lisa’s students spend four weeks on one laboratory activitity.

Lisa feels that a lot of the problems that her students experience are a result of the

students having more choices such as using illegal substances or the distractions of 

technology and entertainment in an urban setting. She mentioned several times during 

interviews that her students have many more choices than she did.  Issues related to jobs, 

family problems, illegal substances, and social tensions continually confront her students. 

She sees her students’ choices as vastly different from those that she had and those 

choices are certainly capable of interfering with the process of learning.  
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Lisa: Management of Learner-Centered Tensions

Instead of assigning laboratory activities at the beginning of the year before 

students have had the opportunity to receive adequate instruction in laboratory safety, 

Lisa delegated the last four weeks of the year to completion of the independent 

laboratory.  She felt that this gave her students the opportunity to use all of the content 

that students learned in lecture, demonstration and laboratory activities of smaller caliber.  

By allowing her students to have this culminating activity, Lisa felt that her students were 

building on knowledge that they learned. Students became independent thinkers, capable 

of completing sophisticated chemical experimentation and analyzing the results.  This 

way, students did, in essence, have sufficient time in the laboratory.  In addition, they 

were able to do so while observing proper safety procedures and had enough background 

knowledge to gain conceptual understanding and expertise in their chemical analysis.

One way that Lisa felt compelled to help her students with societal and social 

issues outside of the classroom was by acting as their mentor and being available to 

counsel them. Several students commented that Lisa provided them with advice outside 

of class:

I was in her room for that last two days of [my parents fighting]. My parents 
bicker. They’re divorced. They bicker, go into court, and all that stuff.  Basically, 
I found out that we were going to do back [child] support, so I was all distraught.  
She too me into the chemical storeroom and we talked for like thirty or forty-five 
minutes….I mean, I just like went from not knowing what was going on to being 
all right with stuff. (Student interview transcript)

I’ve gone to her twice for personal issues.  She like completely supported me and 
asked me if I needed her to do anything. (Student interview transcript)
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She seems to understand the way that students work and like what our lives are 
like at our age more than a lot of other teachers.  She seems connected with our 
generation a lot more. (Student interview transcript)

     Lisa’s genuine concern for her students translated into her creation of a 

learner-centered classroom where students’ opinions were valued and the instructor 

addressed both her students’ capabilities and their interests and passions.  Lisa had insight 

into the beliefs, understandings, and societal issues that her students brought to the 

classroom. 

Sharon: Incorporation of Learner-Centeredness

Motivation effects the amount of time that students are willing to devote to 

learning.  Humans are motivated to develop competence and to solve problems, but may 

need extrinsic rewards and punishments to affect their behavior (NRC, 2005). Sharon was 

a very motivating teacher who used a coupon system to influence her students in both the

grade-level and honors classes.  Biology coupons were distributed for correct responses 

during classroom discussions and could be used for extra-credit on assignments, personal 

privileges such as going to one’s locker during class, or used in lieu of completing certain 

homework assignments.  Sharon had been using this system of extrinsic motivation since 

she began teaching and considered it an integral part of her classroom management.  

Sharon seemed very aware of what motivated her students and continually encouraged 

them to try to get coupons, take advantage of extra-credit opportunities and attend school 

functions. 

Sharon provided positive feedback on a regular basis.  Statements such as, “that’s 

some good thinking people.  I like it, I like it” were heard on a regular basis during her 

classes.
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In a learner-centered classroom, an effective teacher can sense her students’ 

capabilities. In an effort to address those capabilities, Sharon created a great deal of her 

own curriculum. She preferred to personally select the materials she used and continued 

to refine those materials over time.  This was an important element of her instructional 

practice because:

…it really gives you a clear idea of how [the lesson] is supposed to look and how 
it works, and it becomes more of an intrinsic understanding of the project and 
what the goals are and how it’s going to work for the students. Interview 
transcript paragraph 33.

When designing curriculum, Sharon often incorporated organized worksheets and 

outlines to assist her students in organizing and retrieving content knowledge. Detailed 

rubrics gave clear expectations for her students. Sharon was also on a committee that 

designed the sequence of curriculum (Instructional Planning Guide – IPG) for her school 

district and appreciated having a voice in those decisions. She was in control of the 

laboratory activities and projects at her school and was able to “teach things however I 

want.”  

Sharon frequently elicited her students’ prior knowledge during lecture and class 

discussions.  The HPL framework suggested that teachers need to build on students’ 

conceptual or cultural knowledge.  Examples included simple discussions regarding 

making pinecone-bird feeders in elementary school when introducing conifers, to 

recalling the colors in the visible light spectrum with the acronym “ROYGBIV.” 

Sharon frequently used students’ language and slang during lectures, making her 

lessons more interesting and relevant for her students, as being learner-centered includes 
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being respectful of the language practices of students (NRC, 2000).  In the following 

example, Sharon explained competition between species of plants:

You might think plants are kind of boring, they don’t do a lot, they just kind of 
hang out there.  But, when it really comes down to it, if you get on their scale, 
there’s a lot going on there….These are the male cells, their gametes, like their 
sperm.  So you know, sometimes you’re sniffing flowers and you get a little 
pollen on you nose, don’t worry, its just flower sperm you know, it’s no big deal.  
You have pollen on your car from the trees?  How many of you guys have seen 
your parent’s cars covered in pollen after they leave it under trees?  Just tell them 
don’t worry about it, it’s just flower sperm.  No big deal.  Just go out and say, 
“Mom, your car’s covered with sperm!” (Honors classroom observation)

So, what’s very important in order to be able to reproduce? The fist thing you 
need is pollen. Pollen and all of these things might be really boring to you guys 
like, “Oh flowers, whatever!” But they’re actually really, really cool. (Grade-level 
classroom observation)

Sharon provided her students many opportunities to complete their work and 

often reminded them when assignments were due.  She included this information in the 

form of questions on the students’ daily warm-up activity. As a teacher that had a strong 

sense of what her students’ capabilities were, Sharon realized that her grade-level 

students needed more time to complete their assignments than her honors students, and 

often gave them more time during class to do so. 

Sharon was atypical in that she did not differentiate curricula between her regular 

biology students and her honors-level students.  Research reports that students placed in 

lower tracks are typically exposed to a more limited, rote-orientated curriculum and 

ultimately achieve less than students of similar aptitude who are placed in academic 

programs (Gamoran & Mare, 1989; Oakes, 1992). While there was little differentiation in 

curriculum between honors and grade-level classes, Sharon did not give her grade-level 

class as many extension activities in order to give them mroe time to complete their 
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assignments.  Realizing that all students can learn but there are those that need more 

assistance than others, is an integral part of a learner-centered environment (Minstrell & 

Krauss, 2005).

Sharon expressed concern about discrimination and expectation issues in her 

predominately Hispanic high school.  She stated that: 

We have a lot of meetings where people are like, ‘Well, they are the minorities, 
and they are at [East-side High School], so they can’t do it’. I’m like, ‘Well, that’s 
discrimination’. Because they shouldn’t be held to any lower standard than kids at 
[West-side] or [South-side]. (Interview transcript)

Sharon’s level of expectation was the same for both her honors students and her grade-

level students.  However, as previously stated, she made certain concessions for her 

grade-level students so that they could reach that level of expectation. Those concessions 

are enumerated in the Knowledge-Centeredness section of this chapter.

Sharon: Learner-Centered Tensions

Sharon felt that there were more tensions created by what her students were 

experiencing outside of class than what she could control within class.  For example, she 

mentioned that part of the Hispanic cultural values is that of family, and when a family 

member becomes ill, “everyone is gone to go deal with that.”  She said that more support 

services would be helpful, although:

We have counselors on campus, they can rarely counsel because they are too 
busy.  They are doing testing. They are doing scheduling.  They are the managers 
of the school.  They are not really counselors as much as they could be. (Interview 
transcript)

She also complained that there is too little time allotted in order to give her students more 

personal attention, something that is integral in a learner-centered classroom:
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What we really need for these kids are smaller class sizes, so that we can really 
interact.  More teaching planning time so that we can work with these kids, 
instead of one prep.  We get two planning periods a day, which I know is more 
than they have to give us, but it really works out to 90 minutes or so. I have five 
classes, so I have 130 kids.  That’s not even one minute per kid.  Not even one 
minute.  So those support services.  I think we need a lot more people to help with 
community outreach….to help with dropout prevention…. Those are the things 
that I think will really make a difference in their [test] scores.  And having smaller 
groups where they feel more accountable.  When you are in a big mass, you can 
do whatever you want. (Interview transcript)

Sharon also felt that problems with societal issues that affected many students on a daily 

basis:

No, I don’t think it’s the TAKS test [that causes problems with dropping out], 
because that’s just one day. Usually if they are dropping out, they are having 
attendance problems. A lot of them start in high school, because they have a lot 
more mobility. Maybe they have a car. They have friends with cars. The campus 
is closed, but in reality, we have 12 exits…. They have social things going on. 
Some of them get pregnant. Work is a really big detractor from school. A lot of 
kids and their families value this work ethic, but in a different way, like working 
at HEB. Hopefully not dealing drugs, but some of them are doing that. They make 
money. And for them, they’re like, “Why would I be at school when I could be 
making money?” They don’t see in the long-term that that’s not going to work out 
that way. But a lot of them stay at work until like two in the morning, especially if 
they are a stocker at HEB or whatever. They come to school and they are 
exhausted, so they are sleeping in class. (Interview transcript)

Finally, Sharon expressed concern with having problems in getting many of her 

students to focus on their work, and was frustrated with many of her students’ “level of 

thinking”:

There are unfortunately external forces in the [grade-level] classroom that make it 
more difficult [to teach].  I mean, the students are less focused, they tend to not do their 
work outside of class as much, so we’re kind of starting from behind.  They go through 
things more slowly, and they’re not as self-directed.  So, it’s a tug-of-war with them.  
They’re trying to, you know,…they’re trying to get the easy way, the worksheets or 
whatever, and I’m trying to get them to do more challenging work. (Interview transcript)
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Sharon related one example where she spent the entire period helping her grade-

level students brainstorm ideas for their independent laboratory. In spite of her help and 

instructional scaffolding, at  the end of the period she felt that their ideas were less than 

challenging and seemed to represent experiments that were at a level of an  elementary 

science classroom:

At the end of the period, I just felt like we weren’t really there but not because 
they’re not able, I mean because they have the ability to be so passive, and get a 
lot done by being passive.  Does that make sense?  Not that they use that -  not as 
a weapon, I don’t want to say that, but they use it as a tool to get out having to do 
more stuff. And so, I got really frustrated….The sophistication of their thinking is 
frustrating. (Interview transcript)

Sharon: Management of Learner-Centered Tensions

Sharon tried to write and incorporate curriculum that was relevant for her students 

and easy for them to associate with scientific concepts.  For example, according to 

Sharon, her grade-level students “don’t watch National Geographic, they don’t watch 

Discovery and The African Safari, but they all know Lion King right?”  By writing a 

lesson plan incorporating the principles of ecology with the video The Lion King, Sharon 

felt that her students grasped many of the required abstract ecological concepts. Many 

grade-level and honors students mentioned “the circle of life” and other concepts during 

student interviews, suggesting that they understood and retained this knowledge.

Sharon tried to pace her classes so that students had enough time to complete their 

assignments.  However, she knew that not all students would stay on task.  Extra-credit 

points, coupons, Biology-Monday’s, and other opportunities made it possible for every 

student to succeed in her class. Sharon did not feel it was her responsibility to assure that 
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every student passed her class if they did not make the effort to attend.  She mentored two 

at-risk students who frequently missed class by calling them at home whenever they did 

not come to class.  She explained that they were smart and academically capable, but said 

that they “never come to class, so they will fail this semester.” 

Sharon considered classroom management to be the most important element that 

new teachers must command, and continually stressed this to her student teacher.  She 

felt that teachers must be “clear and consistent” in management as students are very 

perceptive to what is occurring in the classroom:

They are really perceptive about little things that you might not pick up on.  The 
way you dress, the way you talk to them, I mean I always believe in never losing 
your temper.  You should always be clear and consistent….I know classroom 
management is old fashioned and people are like, “Oh! The desks are in rows! 
How can you have the desk in rows?” But trust me, I’ve been in the classroom, I 
mean they are going to talk to each other the whole time. (Interview transcript)

According to the HPL framework, effective teachers continually attempt to learn 

about their students’ thinking and understanding (NRC, 2000). Sharon felt that her 

graduate school training has contributed a lot to her expertise as a teacher. In her opinion, 

a teacher’s “best-practices” cannot simply be a list that future teachers receive and expect 

to immediately integrate into their teaching:

My graduate work I thought was all really useful. I mean, I probably would not 
have been ready for it before having taught for several years, because I wouldn’t 
have had the foundation of classroom management and stuff like that, which is the 
first thing you really need to get down. So the graduate courses were great, 
because they gave me more of a conceptual understanding of teaching and student 
learning and helped me to make myself a better teacher. But also I think that 
pedagogical knowledge is also increased a lot [in graduate school] as far as 
understanding how to structure lessons to make them more meaningful for 
students.  I think definitely in the past few years since I’ve gotten my master’s 
degree, working on like peer reviewing, and getting kids to evaluate their own 
work, and talk to each other about their work, and the principles of learning.  And 
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it’s a list of all these great best practices.  But you can’t give someone a list and 
say this is what you need.  I mean it has to be made real to you and it has to be 
integrated, and those things have started. (Interview transcript)

Outstanding teaching requires teachers to have a deep understanding of the 

subject matter and its structure, as well as an equally thorough understanding of the kinds 

of teaching activities that help students understand the subject matter in order to be 

capable of asking probing questions (NRC, 2000, 2005).  When asked what one element 

she thought contributed the most in her teaching, Sharon responded:

I think would have to say honestly, my knowledge base.  And I don’t just mean 
content knowledge, although I do mean that a lot.  I mean when you’ve taught 
something for a while, you just have an understanding of it that you just, there is 
no way you can have [understood it] before.  I mean, it’s like in your bones, in 
your blood, you just know it so well.  And not know it like, “I know the 
definition”, but you understand like where it fits. (Interview transcript)

Sharon has continually made conscious efforts to create a learner-centered classroom 

where she strives to reach her students through self-created, relevant curriculum. She has 

increased her pedagogical content knowledge through experience and by acquiring her 

master’s degree. She continued to reflect on her instructional strategies as she modified 

and refined her effectiveness as a teacher and a mentor.

Dan: Integration of Learner-Centeredness

The HPL framework suggests that learning is an active process and that effective 

teachers know what their students’ capabilities are and can sense what students can know 

and do.  Dan continually monitored student learning in his classroom, beginning with the 

warm-up activity, proceeding through lecture and/or laboratory activities, and continuing 

with assigned class work and homework. Dan often emphasized sense making by helping 

his students become metacognitive.  He did this by asking for clarification, making sense 
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of science and thinking scientifically. For example, when solving problems, Dan used 

dimensional analysis but allowed his students to use their preferred method of analysis, 

including mathematical reasoning.  Dan continually stressed the importance of problem 

solving and said in his interview, “The one thing I have got to try to help them understand 

is the importance of solving problems.”  His students respected the fact that Dan gave his 

students many opportunities to learn the content:

Student:“ Like physics, I didn’t really catch-on really quick, but he’s pushed me 
  through and taught me very well.”

Researcher: “When you say, ‘Push me through’, what do you mean?”
Student: “Just with constant re-teaching, and with the ‘warm-ups.’”

Dan used curricula that he adapted from materials given to him by publishing 

companies and other IPC teachers.  He complained that much of the current work that is 

published is “so dry and uninteresting that I wouldn’t want to teach it, let alone learn it.”  

As a result, Dan is taking three or four units that take approximately 2 – 3 weeks for each 

instructional period and modifying them for use in his classroom.  He asked the 

researcher to critique one of the modified units. A lot of work and reflective thinking had 

occurred as he tried to make the lessons more interesting and seamless in connecting 

concepts in physics.  His sincerity was evident in trying to make this difficult subject 

matter more conceptual and less theoretical. 

His role as Lead Teacher gave him the opportunity to share this work with the 

other teachers, who, in his opinion, needed assistance in teaching.  His mentorship and 

status as a role model was appreciated by both the chairperson of the department and his 

colleagues.  By trying to create a learner-centered classroom where the curriculum was 
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interesting and relevant, Dan had a positive effect on the entire tenth grade team of 

teachers.

Dan: Learner-Centered Tensions

Dan complained that the amount of material in the IPC curriculum prevented 

teachers from exploring any real depth of content.  He felt that the students had few 

conceptions of either chemistry or physics by tenth grade. In Dan’s opinion, grade-level 

students with little background knowledge in physics and/or chemistry made teaching 

Integrated Physics and Chemistry very challenging. While he was concerned with student 

success and was genuinely sincere in trying to address his students’ many needs, he often 

felt overwhelmed in his responsibilities regarding special education reports, grading, 

record-keeping, parent conferences and administrative tasks.

Dan: Management of Learner-Centered Tensions

By creating learner-centered curricula that was real, relevant and rigorous for his 

students, Dan tried to alleviate some of the tensions he perceived in his classroom.  By 

sharing this curricula with other teachers, he not only was accomplishing something 

positive for his colleagues, but for their students and for himself as he assumed a role as a 

leader and a mentor. 

Dan was searching for methods to teach with deeper content and conceptual 

understanding and confided that he was introduced to a new set of curricula at a national 

meeting for science teachers.  He asked the publisher for a copy of the textbook and 

showed it to the researcher.  He was very excited about the possibility of having this 

textbook adopted by the school district as it addressed both honors students and grade-

level students’ needs.  Some of the ideas that he shared were innovative and exciting.  He 
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felt confident that even if not adopted, he would be taking some of these ideas and 

incorporating them into his classes during the next school year.  According to the HPL

framework, effective teachers continually attempt to learn about their students’ thinking 

and understanding.  They learn from their own practice, through interactions with other 

teachers, and by mentoring (NRC, 2000, 2005).  Dan’s interactions with his colleagues 

and time taken for self-reflection have served to improve the level of learner-centeredness 

in his classroom as he continues to strive to improve his instructional strategies.

Sadie: Incorporation of Learner-Centeredness

In a learner-centered classroom, students should see relevant uses of knowledge to 

make sense of what they are learning (NRC, 2000, 2005). Sadie tried to teach in a 

relevant and engaging way and spent time reflecting on this issue as she designed and 

implemented her curriculum:

I do try to think about the best way to get the material to the students so that they 
can really appreciate it.  I also think about, how much do they really need to 
know?  Do they really need to know every cell organelle and what it does?  Is that 
really crucial?  So what do they need to know about this topic? (Interview 
transcript)

Sadie’s students reported that their activities were real and relevant:

Whenever we were doing flowers and plants, we could go outside and we picked 
leaves and different types of flowers, and we drew, so that was, you know, 
exploring a bit more. (Student interview transcript)

Yeah, I liked to see what we were talking about.  The book gives you a picture, 
but when you see things up close and for real, it makes more sense.  I like the 
labs. (Student interview transcript)

Sadie considered her students’ background knowledge when doing lesson 

planning and devising curriculum and said that a lot of what was taught was “driven by 
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what skills they come with.”  For example, she does not issue a textbook to her students 

because the reading level is too high for her students.  Even though Sadie was on the 

textbook adoption committee, likes the textbook, and keeps a class set,  she has never, “in 

all my years of teaching, when I’ve had freshman biology, I’ve never issued textbooks to 

them.” 

Students for whom it is effortful to read can encounter serious difficulties in 

learning (NRC, 2000). Sadie had her students read material out-loud from the textbook in 

classroom.  She felt this could help address the different abilities of her students. She had 

class rules regarding reading out loud so that her students would not feel self-conscious:

That’s what I’ve had them read. We read out loud. We go over [the study guides]. 
After each paragraph or couple of sentences, I talk about it. So they are practicing 
their reading. I tell them, “Not everyone reads at the same level.” That’s on their 
IEP that they don’t have to read out loud, but I ask them, “Are you okay?” We 
don’t make fun of anyone. There’s a lot of non-native speakers. They speak with 
accents. They stumble over words. So what? Biology is a lot of new vocabulary. 
It’s a new language for everyone. So we read out loud from those and I talk about 
them. Then we usually see a video. I want them to read it, to see it, to kind of 
experience it in several different modalities, so that (a) everyone has got it from 
their learning style, but (b) it’s somehow sinking in after they hear it five times in 
five different ways. (Interview transcript)

Sadie would paraphrase the content after reading out loud.  By scaffolding complex bits 

of information and breaking them down into smaller concepts, the students seemed to 

understand what the textbook was explaining.  Students seemed to appreciate Sadie’s 

efforts in helping them to understand:

Sometimes she’ll like, I don’t get things and she will like help me by explaining 
or going to further detail or sometimes she’ll just even say it in a different way to 
where I understand. (Student interview transcript) 
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Sadie would always try to motivate her students to learn by making lesson plans 

that incorporated activities. For example, students played “Biology Bingo” to review for 

their chapter examination.  Sadie provided candy and other prizes, and the classroom was 

engaged and attentive during the game.  Her laboratory activities often had students doing 

active learning where they were out of their seats and working in groups.  For this 

particular group of students, activity appeared to be conducive to learning as they were 

less attentive during lecture periods and much less engaged.  One student reported that 

Sadie was, “always happy when she gets to teach. I think we also kind of motivate her to 

want to teach.”

Sadie: Learner-Centered Tensions

Sadie felt that biology was a conceptually difficult subject for ninth grade students 

and did not think that the students’ first introduction to high school science should be 

completely “cell-molecular.”  She believed that tenth grade would be a more appropriate 

age for this level of thinking, but stated  “that’s completely out of my power.” 

Sadie also was concerned that there were not enough resources for her students.  

The computer lab was “practically impossible” to procure for students’ use.  Sadie 

complained that there was one computer allowed for 2,500 students at Westview High 

School, and the researcher noted that there were no computers for students’ use in the 

classroom.  Sadie stated that a lot of technology resources come from her own personal 

collection.  Technology did not appear to be an integral part of the students’ learning 

experience at Westview High School.  

Sadie felt that there was lack of student “ownership” in education. She felt that 

students “want everything handed to them” and “don’t want to stretch their minds at all.”  
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When asked if she felt this was due to the way students are educated or if this was more 

of a societal issue, Sadie responded:

I think it’s a cultural thing. I think it’s society in general.  Kids now get 
everything they want and everything is immediate results and they don’t have to 
think hard.  They just change the channel or put in a different video or whatever.  
So that’s frustrating.  And I don’t feel like kids are getting the same sort of 
educational experience that they used to because of that, because they are not 
willing to take some responsibility and ownership of their experience. (Interview 
transcript)

Sadie: Management of Learner-Centered Tensions

Sadie’s determination to teach in a relevant and engaging way and her students’ 

different learning styles made her classroom a learner-centered one.  She also established 

classroom norms where learning with understanding is valued and where her students felt 

free to explore what they did not understand.  Her classroom also included a social norm 

where students had the freedom to make mistakes.  These are central tenets of the HPL

learner-centered classroom.  

The social problems that Sadie mentioned were addressed in a workshop that she 

recently attended. The workshop discussed the hidden rules that govern how each of us 

behaves in our social class. According to the coordinator of this workshop, those rules, 

because they are hidden and only known to those within the group, prove to be a major 

stumbling block for individuals trying to move to a new social class. Students from 

poverty often languish in classrooms run by members of middle class whose classrooms 

are governed by rules they do not understand. The purpose of the workshop was to spread 

the word throughout North America that children of poverty need not suffer through an 

educational system that is oblivious to their needs.  Since she just recently attended this 

session, Sadie stated that she has not yet been able to begin to incorporate the information 
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into her classroom but that it definitely had an affect on her and she plans to use the 

material in the next school semester:

Sadie: “I was just really blown away [by the presentation]. I don’t know, maybe I 
was living in the dark. I mean, it’s just stuff I never really thought about before. 
When [the workshop coordinator] was saying it, it made so much sense. I was 
thinking, how could I not think that me coming from my middle class to upper 
middle class background, of course, I think of things [differently]. I come from a 
different perspective than kids who haven’t had that. Why I didn’t really think 
about changing how I frame stuff or acknowledging that they must see me in a 
different way than I saw my teachers, I didn’t really think about that before. So 
now, I feel like I have some tools that I definitely over the summer will work on 
developing or thinking about, how can I implement these?”
Researcher: “Great. Can you tell me what some of those tools were?”
Sadie: “Well, one of the things I found really important was this whole idea of 
registers and how to speak, the kind of language to use in different situations. 
Most of my kids use, in grade-level [class], what I think is really inappropriate 
language for a classroom. Not that they are saying, ‘F you Ms. [Sadie],’ although, 
many of them do cuss. I’m not saying that they don’t cuss, but just what I would 
consider really rude behavior and not a way to speak to your teacher. They talk 
that way. I guess they don’t know. They haven’t been taught that….I really never 
thought about it. I just assumed everyone, you know, you went to class and you 
sat there and took notes or you slept with your eyes open, but you didn’t talk back 
to your teacher, and you didn’t create a scene, and you didn’t conduct yourself 
like a lot of these kids do. “ (Interview transcript)

Another way that Sadie tried to address some of the social issues that her students 

had was by being a member of the Campus Advisory Council where she helped formulate 

policy for ninth grade students.  The district superintendent has insisted that new policy 

be formulated in all high schools that will better address the concerns of ninth graders, as 

this is the age and stage where, according to district records, students are more likely to 

drop out of school. Sadie’s membership on this council increased her perspective 

regarding these students, gave her the opportunity to shape policy, and allowed her to 

voice her concerns for students.  She felt this experience “definitely gave ownership to 
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teachers” in the restructuring process.  The results and recommendations from council 

meetings will not be made public until the following school year.

LEARNER-CENTERED SUMMARY

The following table summarizes how each of these teachers incorporated elements 

of learner-centeredness and managed associated with teaching science in a TAKS tested 

classroom:

TABLE 3: Summary of learner-centered elements and management of tensions in 
participating teachers’ classrooms.

LISA SHARON DAN SADIE
Incorporation 
of Learner-
Centeredness

Motivating;
Caring; 
Values student 
opinion;
Consistent 
rules; Taps 
into student 
interest;
Student-Client 
relationship;
Personal 
responsibility;
Monitors 
learning pace.

Motivating; 
Positive 
feedback; 
Identifies 
misconceptions; 
Addresses 
learners’ 
abilities; 
Creates own 
curricula;  Prior 
knowledge 
addressed; Uses 
students’ 
language; 
Monitors 
learning pace.

Monitors 
learning 
pace; 
Adequate 
opportunities 
for re-
teaching; 
Creates own 
curricula; 
Mentor/role 
model for 
students and 
teachers.

Relevant and 
engaging curricula; 
Considers students’ 
background; Creates 
own curricula; 
Classroom social 
norm includes 
freedom to make 
mistakes.

Learner-
Centered 
Tensions

Discovery 
learning vs. 
lab safety; 
Students’ 
social issues.

Social issues; 
Large class 
size; Lack of 
community in 
school; Lack of 
resources; 
Students lack of 
focus.

Subject 
matter 
difficult; 
Students have 
little 
background; 
Paperwork 
generated.

Subject matter 
conceptually 
difficult; Lack of 
resources; Lack of 
student ownership; 
Concern about 
social issues.
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Management 
of Learner-
Centeredness

End of year 
laboratory 
activity; 
Provides 
mentoring and 
counseling; 
Personal 
connection to 
students.

Creation of 
relevant 
curriculum; 
Adequate time 
for learning; 
Extra credit 
motivation; 
Effective 
management.

Developing 
relevant, 
engaging 
curricula; 
Adopting 
new 
curricula. 

Member of policy 
reform committee; 
Outside 
training/professional 
development.

Knowledge-Centeredness

Knowledge-centered environments help students become knowledgeable by 

learning methods which lead to understanding in a deep, meaningful way.  Knowledge-

centered environments include an emphasis on sense-making, or helping students become 

metacognitive by expecting new information to make sense and asking for clarification 

when it does not.  Instead of students’ learning new information as discreet, disconnected 

facts, a knowledge-centered environment is one where students “learn the landscape” 

(Greeno, 1991), a metaphor that describes how students should learn their way around, 

learn what resources are available, and learn how to use those resources to conduct 

activities productively and enjoyably.   Students should be exposed to major features of a 

subject domain as they arise naturally in problem situations.  Activities should be 

structured in a such way that students are able to explore, explain, extend and evaluate 

their progress. In addition, ideas are best introduced when students see a need to learn 

them, a reason to use them.  This need to know helps students see relevant uses of 

knowledge to make sense of what they are learning (NRC, 2000). 

Lisa: Incorporation of Knowledge-Centeredness

The culminating laboratory activity of the year in Lisa’s classroom occurred 

during the final grading period where students were given an unknown chemical ion and 
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had to identify it through the use of qualitative analysis.  Lisa’s students prepared for this 

activity during the entire academic year as all laboratory activities had been what Lisa 

called “cumulative…[chemistry is] like learning a language.” Using connected facts 

instead of discrete bits of information, Lisa taught chemistry in a cumulative fashion 

where knowledge was socially constructed.  One of her students explained:

Learning chemistry, you learn just how everything works, how matter works, so 
it’s just the foundation for our lives….Cumulative.  Everything is cumulative.  
Not like being able to do specific stuff.  Just like recognizing what things mean 
and putting all sorts of stuff together.  Like on the final, we’re not only doing stuff 
that we did in the spring, but there’s lots and lots of stuff from the fall that we 
may not be doing exactly, but it’s the base….Everything builds.  You have to 
remember stuff. (Student interview transcript)

  According to Minstrell and Kraus (2005), activities should be structured so that 

students are able to explore, extend and evaluate their activities. During their qualitative 

analysis, Lisa’s students were given a detailed qualitative analysis manual, assigned 

laboratory equipment, and after extensive instruction regarding laboratory procedures and 

laboratory safety, were left to work alone. According to Lisa, her students had been doing 

meaningful laboratory activities all year where they had been asked probing questions.  

Now, they were capable of using this information and having conversations about why 

certain experiments did or did not work.  Lisa believed that laboratory activities, like 

lecture, should build on prior knowledge.  Lisa would ask her students to “talk about 

what you did.  Talk about, did you meet the objectives that you wanted to meet?”  

Minstrell and Krauss suggested asking questions such as, “How do you know?  How did 

you decide?  Why do you believe that?” as a way of identifying beliefs that stand in the 

way of conceptual understanding (NRC, 2005).  How Students Learn (NRC, 2005) 

suggested that teachers should ask students what they are observing and what they think 
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their observations mean in regard to the question under investigation.  In addition, the 

authors suggest that it is useful to ask students how they think what they are doing will 

help them answer the question.  Lisa continually asked these questions as students 

proceeded through the qualitative analysis manual.  Conversely, Lisa did not like the use 

of PowerPoint presentations because she could not ask students “what happened here”, 

and thus could not effectively explore their thinking.  She encouraged students to ask 

each other these questions and had a “dumb question penalty”’ if they asked something 

that was obvious or irrelevant.  This encouraged students to think about their questions 

before they asked them:

If you want clarification for a technique, if you don’t understand something that’s 
written, please come and ask me about it. That’s not a dumb question.  A dumb 
question is something like, I tell you that the six molar, that all the dilute acids are 
six molar, all of them.  The two over there, the two over there, [and]  you come up 
to me and say, “Where’s the six molar HCL?” Excuse me?  I mean, I will tell you 
where everything is and I expect you to remember. That’s it.  It’s not that hard 
actually.  It just means you’ve grown up. (Classroom observation transcript)

Lisa often modeled problem solving for her students as a way to show her 

thinking.  According to How Students Learn, the teacher needs to observe what students 

observe so students can be prompted to notice important phenomenon they might 

otherwise ignore or be encouraged to pursue observations the teacher believes useful to 

the knowledge-building process (NRC, 2005). Teachers question and model the sort of 

questions students might ask themselves when conducting an inquiry (NRC, 2000). For 

example, in explaining a laboratory technique where students may encounter problems, 

Lisa told her students:

And when you open up this [manual] and you look at it and you say, “Man, I 
wonder which one of these procedures is the most complicated?  I wonder which 
one of these procedures really, I really have to pay attention to?” Which one do 
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you think it is? Exactly. Whoever said four is right. Four will make you or four 
will break you. And it’s because you made a pasty mass. In cooking terms, that is 
a reduction.  Okay, so you’re going to start with this mixture, and you’re going to 
heat it on a hotplate and an evaporating dish, a porcelain evaporating dish.  So 
you heat it, you heat it, you’re watching it, you’re watching it, you’re watching it,  
you’re going,  “Oh, its getting dry? I wonder, I wonder, I wonder.” So you take it 
off of the hotplate and set it on this black and guess what, does it cool off 
immediately?  No.  So what’s it going to do?  It’s going to keep reducing. If you 
let that burn because you’re talking, you’re not going to be happy. Cause you’ve 
already spent an hour and a half or two hours on this.  And you’re going to come 
up to me and you’re going to say, “Ms. [Lisa], did I burn this?”  And I’m going to 
look at it and I’m not going to say anything. I’m just going to smile. And you’re 
going to say, “You’re not going to tell me.”  And I’m going to say, “You’re 
right.” So you’re going to have to make a choice. “Do I go on?  I’ll go on, no big 
deal.”  You just have to watch it, that’s what I’m trying to tell you. Some of these 
procedures are real quick.  Some of these procedures are not. Patience.  Patience. 
(Classroom observation transcript)

Lisa didn’t believe in having students do many labs “for the sake of doing a 

laboratory” as this, in her opinion, taught students bad laboratory habits.  She felt that 

students needed background knowledge before allowing them in a chemistry laboratory.  

According to Greeno (1991) as mentioned in HPL, students need to “learn the 

landscape.”  That is, they need to live in an environment where they know what resources 

are available and learn to use those resources to conduct activities productively and 

enjoyably.  In order to know where one is in a landscape, a person requires a network of 

connections that is capable of linking one’s present location to the larger space.  By 

properly training her students to begin with, Lisa gave her students the opportunity to 

“learn the landscape” of a laboratory to assure them of meaningful knowledge integration 

during their laboratory activities.  For this reason, Lisa did not mind a well-written “cook-

book” laboratory as long as students organized the work with a flow chart.  According to 

Minstrell and Krauss (2005), students should have the opportunity to control variables in 



116

order to become independent of authority, make sense of experiences and formulate 

rational arguments.  Lisa’s independent laboratory gave her students this opportunity.  

Lisa equated chemistry to “learning a language”, and said that she “approaches 

[chemistry] as a language and tried to let them use the language to understand the 

environment.”  When she distributed the very long list of objectives for the fall semester 

as part of a semester review for the final examination, she told her students, “it’s a 

language.”   

Lisa often used analogy to help her students overcome conceptual barriers.  How 

Students Learn (NRC, 2005) suggests that since expert teachers are sensitive to the 

aspects of subject matter that are especially difficult, they know those conceptual barriers 

that are likely to hinder learning.  Examples of analogy in her classroom occurred when 

Lisa taught laboratory techniques by equating them to cooking terms and illustrated 

consistency in classroom rules by using the analogy of crate-training her puppy. 

 In addition to analogy, Lisa often used heavy scaffolding when teaching and 

demonstrating chemistry.  The following is one of many examples in which Lisa gave 

detailed instructions to her students:

These things are called centrifuges.  It’s a separating technique. See you’re going
to be using micro skills.  It’s a lot of micro-skills. It means drops.  So you can’t 
filter it to get the precipitate away from the other - away from the liquid.  So you 
have to pack the solid. So what you do, is these centrifuges have six spots in 
them, okay?  Six tubes. The tubes are kind of in here at an angle.  And it’s kind of 
like you can see them.  Like that.  So you’re going to come along and let’s say 
you need to separate.  You’ve added your three molar HCL, you see all this stuff 
coming out, and you’ve got to get it to settle down. So you’ll probably say, 
“Anyone need to centrifuge?” And there are three of them in here. And see the 
thing is that you always have to have these balanced. So if it’s just you, and no 
one else needs to centrifuge, then you’ve got to get another test tube, put a little 
bit of liquid in it, and balance it out.  If there are three of you, you balance it out. 
If there are four of you, you balance it out. And believe me, the entire class will 
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know when you are not balanced. Because when it’s balanced, and you turn it on, 
and you jack up the speed, you hear it – man!  Do you hear it! What’s happening 
is if I had some solids, the solid will just be thrown to the end of the test tube and 
they will get packed, okay?  (Classroom observation transcript)

Minstrell and Kraus (2005) suggested that by providing some information from 

the history of science, students can be given some perspective on human involvement on 

the development of ideas. Students reported that Lisa used many relevant examples of 

science in chemistry including examining the Chernobyl incident when teaching about 

radiation, discussing volcanoes and earthquakes to show “how people use science to 

come up with methods for prediction”, and comparing classroom laboratory

measurements to those used by scientists.  Lisa explained in her interview how the 

students completed Faraday’s candle laboratory activities as outlined in his publication 

(1988).  Lisa’s students, “literally do what Faraday did.  We take blocks of information 

from his book…to let them see that his is science.  He was doing science.  We’re doing 

science.” Through these and other examples, students could see relevant uses of 

knowledge and make sense of what they were learning (NRC, 2000). 

Student interviews revealed a deep sense of accomplishment and conceptual 

understanding in Lisa’s classroom:

[Five years from now] I’ll also remember how much [Lisa] has taught me and 
how she really challenged me to think and to really learn, to not just know it, but 
to learn it. (Student interview transcript)

I really like her class because, it’s like, she challenges you to think outside the 
box [unlike] teachers I’ve had in the past that don’t. (Student interview transcript)

Lisa: Knowledge-Centered Tensions
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Conversation with Lisa revealed that lack of time for preparation and instruction 

wass a significant tension that is related to the science TAKS examination.  She felt that a 

lot of time was taken away for TAKS preparation and for benchmark testing. She said, “if 

these people (policymakers/administrators) had to follow a high-school student around 

one day, they wouldn’t believe it.  We’re asking kids to do what adults could not do.” She 

believed that the administrators/policymakers are adding more content and testing on the 

plates of both students and teachers: “they just keep piling more and more on, and the 

plate doesn’t get any bigger.   The plate stays the same size, but they just keep everything 

on and they don’t take anything away.” She believed this policy placed more pressure on 

students, especially those in grade-level classes. She also thought that teachers were 

pressured as well, as they are expected to know the TAKS results data, “making sure we 

know on this objective how kids are doing.  There’s not enough hours in the day for us to 

do all of this.”  

Lisa felt that there is not enough time to complete extended laboratory activities.  

She also believed that she could not do true inquiry activities because “we are on this 

huge time crunch….and true inquiring does take time.”  Lisa’s favorite laboratory activity 

- using Faraday’s candle experiments - can no longer be included in the curriculum 

because it takes too much time.  She expressed her concern that because of the lack of 

time and lack of real inquiry, “kids are missing out on the love of learning.” 

Lisa: Management of Knowledge-Centered Tensions

Lisa carefully planned her classes in order to be as efficient as possible.  For 

example, she conducted laboratory activities where she organized work-stations so that 
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students could “do the round robin things” and conduct the activity without having to 

take classroom time to set–up the laboratory.  She mentioned that, for extended 

laboratory activities, every day is carefully planned and students’ homework assignments 

are planned as well.  

Lisa commented that the school district’s instructional planning guide (IPG) 

forces teachers to use time management and self management skills in “keeping the 

rigor” of content.  By incorporating laboratory activities that require a cumulative 

knowledge background at the end of the year, by building upon knowledge throughout 

the year (“learning the language”), and by maintaining rigorous, real and relevant 

curricula, Lisa felt that she was teaching for meaning and meeting her personal goals in 

teaching effectively.  A lifelong learner, Lisa will continue to refine and develop her both 

her pedagogical and her content knowledge.  

Sharon: Incorporation of Knowledge-Centeredness

Sharon encouraged learning with deep conceptual understanding in both her 

honor’s biology classroom and her grade-level biology classroom.  The How People 

Learn framework suggests that teachers should make connections among objectives, as in 

a scope and sequence chart to create a network of knowledge and that this is what 

characterizes expertise (NRC, 2000).  One way that Sharon encouraged learning with 

understanding was by making connections within biological topics and as she phrased it, 

“moving across topics.”  Students created concept maps that were used for test review 

where, as a group, they would discuss how key words that they learned in biology 

connected to concepts that they had previously covered.  These maps were as large as a 



120

laboratory table, and were used throughout the entire year.  A rubric noted how concepts 

could be added and how many over-arching bridges were required.  Students reported 

gaining a deeper understanding for biological concepts:

We figured out a bunch of things that connected that we didn’t even --- like, we 
had to think about.  And we’re like, “Hey, wait a second, this connects to this.  
Wait, yeah, omnivores eat plants and animals, and look, the animals do this 
with…” So it just showed us like a big old puzzle that we could put together. 
(Honors student interview transcript)

Sharon expressed her conviction that evolution “is the overarching theme in 

biology” and frequently referred to evolutionary processes such as adaptation and natural 

selection when teaching.  In her unit about plants, Sharon mentioned the importance of 

genetic diversity while discussing the process of pollination.  She used the analogy of in-

breeding in dogs when discussing self-pollination. Sharon felt that since she has been a 

teacher for a number of years she now has a better idea of:

…what concepts are important and how they kind of, move across the topics. 
Things like diffusion and respiration and photosynthesis.  I mean energy 
transformation.  I mean, we talk about stuff like all, in every, in practically 
everything that stuff comes up. (Interview transcript)

Sharon also encouraged deep conceptual understanding by creating “a need to 

know” in both her honors and grade-level classrooms.  For example, in her Disease 

Detectives unit, students play the role of a doctor and must try to identify what pathogen 

their hypothetical patient has.  Students are permitted to ask a limited amount of 

questions per day as they investigate the characteristics of their pathogen.  They 

particularly enjoyed this unit:

Ms. [Sharon] had everything planned out.  Like, if you go to a patient, you ask 
them, “How old are you?” [The answer] was already there. We had to ask 
questions like a real doctor would do.  We got the responses…the next day. 
(Grade-level student)
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According to the HPL framework, students need opportunities to make sense of 

experiences and formulate rational arguments. Also, students should be exposed to major 

features of a subject domain as they arise naturally in problem situations.  By asking 

probing questions as a doctor would do, students solved authentic problems in a manner 

that closely resembled that of a physician, and were asked to formulate rational 

arguments from those experiences.   Disease Detectives and other project-based units that 

Sharon assigned provided many opportunities for authentic problem solving that allowed 

students to see relevant uses of knowledge and to make sense of what they were learning.

Sharon used analogies in both of her classrooms.  Examples were numerous and 

included comparing the process of transpiration to the use of a straw, calling pollen 

“flower sperm”, suggesting that flowers offer “treats” for insects like Sharon offers extra-

credit to her students, and describing the fruit as being the “pregnant” part of a plant.  

Sharon used video to help students with concepts and one such video was The Lion King,

which she described as a “great ecological stint” containing analogies for ecology and 

“the circle of life.”  Sharon designed several questions relating to ecology from The Lion 

King video and student interviews expressed a high level of interest in these lessons. 

Finally, a very special analogy was drawn to help her grade-level students understand her 

concern for their success in completing challenging assignments:

So I have this friend and she came to me and she said, “Oh you’re a biology 
teacher, maybe you can give me some advice.” And since you guys just watched 
‘Supersize Me’, I wanted to ask you what you thought about this. My friend has 
two kids, and they’re not very healthy, they’re a little bit overweight and a 
physician said that they’re not up to where they need to be physically for their 
P.E. class and stuff. Okay, but she always gives them like McDonald’s, and soda, 
and candy, and popcorn, and whatever…. And she says that like, she’s having a 
hard time getting them not to eat that, because they really like that kind of food. 
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So what do you think?  What should she do? She’s worried that they won’t like 
her and they say, they say, they tell her that she doesn’t love them if she, because 
she doesn’t have bad food….Now, this actually is a real story and that is what I 
told her but I thought, when I was listening, I was like, “there is a lesson to be 
learned here.”  And that is the same thing applies to you all.  It’s not about food. 
But some of us, I find what I give you guys, are some of the more challenging 
ones.  You guys all complain about it, you don’t want to do it, you say, “this 
lesson’s lame,” “you give me too much work,” a couple of people were copying 
each other’s work yesterday so I took it up.  We had to do that independent 
research project and a lot of you guys kind of slacked off on it.  I hope you guys 
see that I am trying to do the same thing that you told that Mother, Sarah, that she 
should do. I’m not necessarily trying to be your best friend.  What I am trying to 
do is get you guys to the place where you are good learners and independent 
thinkers.  Even if it’s not the thing that you really want to do.  Because if I didn’t 
care about you what would I do? Right, let you fail, let you copy, we do 
vocabulary every day, you know, let you get through without knowing everything 
and just pass everybody.  But I do care about you guys, I want you to be 
successful next year, I want you to be successful all the way through your high 
school experience.  So that’s why I am on you guys and I try to get you to do your 
own work and I give you challenging assignments for the exact same reason. So 
that being said, some of you guys, we’re about to do grades in just a second, you 
will see that your grades could use a little work.  You guys are the guys right now 
that the doctor’s saying that you’re not in good shape and it’s not looking good 
and you need to stop asking for fast food and complete the more challenging 
assignments I’m giving you. (Grade-level classroom observation transcript)

The use of analogy is not the only tool that Sharon used to explain difficult 

concepts to her students.  She also used hand-outs and incomplete sets of notes when 

presenting her PowerPoint lectures or when presenting computer animated media 

demonstrations.  By lessening the cognitive load of “keeping up” with the instructor, the 

notes assisted students in organizing knowledge as it was presented.  Students in both 

classrooms appreciated having these tools:

Like when we do notes, usually if we were going to do notes in middle school we 
would just do them out of our book and just write what we learned in there.  But 
she actually gives you like a piece of paper that’s fill in the blanks and she gives 
you time to look over them before a quiz or a test, so it makes it easier for me to 
get it back in my head. (Grade-level student)

I like how we do the notes.  She takes the time to go over something specifically.
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(Honors student)

She gives us a copy of the notes so we don’t have to write it out.  That makes it 
cool, so we can know.  I mean, we have to keep up. (Grade-level student)

[I like] doing projects in the classroom, because it may be plants…You’ll think 
“Oh, the anther is connected to the filament.” Or, “the stigma is with the style.”  
But then when we get to it, we actually dissect it, and we’re like, “Oh, hey, wait a 
minute.” And we actually get to see and feel, so it just makes us like get closer. 
(Grade-level student)

[‘Oh Deer’ environmental learning activity] was really fun, because you thought it 
was just a game.  But then after you play the game, she explained to you what’s 
going on, so I understood. (Honors level student)

According to HPL, students should have experiences and come up with ideas to 

summarize those experiences.  At this point, it makes sense to introduce a technical term 

for ease in communication (NRC, 2000).  Sharon first had her plant lecture notes 

presented in PowerPoint with detailed and visually appealing illustrations and 

accompanied notes for her students, followed by a flower dissection laboratory to 

visualize and understand floral parts, and that was followed by an interesting video 

accompanied with fill-in-the-answer notes to further understand how floral parts and 

insects interact to pollinate plants.  Students appeared engaged and interested in both 

classrooms during this two-week lesson and the researcher noted a high level of 

interesting questions and comments during classroom interactions.

Science was never my best subject, but right now it’s one of my highest grades 
because I’m just so into more of the activities.  There’s book work, but that’s just 
a side part. (Honors student)

Some of the “book work” that the honors student was referring to are TAKS 

objectives that Sharon has her students complete for each unit. By giving them the 

opportunity to practice taking TAKS-type multiple choice questions that relate to 



124

biology, Sharon felt that she was preparing her students for the TAKS biology 

examination. Other TAKS exercises may be created that are “just scientifically literate 

type skills.”  For example, during The Lion King ecology lesson, Sharon created graphs 

relating population numbers to rainfall totals that are similar in construction to TAKS-

type graphs.  Except for regularly assigned homework objectives and occasional class-

work involving TAKS objectives, she rarely mentioned the TAKS examination during 

class in either one of her classrooms.

Sharon, like Lisa, used heavy scaffolding during lectures, demonstrations and 

discussions.  She often incorporated prior knowledge into her lectures in order to elicit 

information that most of her students already knew, helping them incorporate new 

knowledge:

The last thing that I am going to work on today is I am going to get you guys 
started on is an extension of the transpiration lab that we did. One of the questions 
on your transpiration lab that I asked you to do was to list a variable that you 
think might affect transpiration and design an experiment. Did anybody answer 
that one or want to share their answer? Okay, so the size of the leaf is one thing. 
Anyone else come up with something else? Okay, so changing the initial amount 
of water that you start out with.  What other environmental factors might affect 
how a plant, the rate of transpiration?  Things that might affect the rate at which a 
plant loses water?   Heat?  Okay, anything else? Sunlight maybe? Okay. So, these 
are the things that you guys are going to be testing in the extension - this is going 
to be a virtual extension so what you’re going to be doing is going to a virtual lab, 
that goes lot faster than a real lab.  You should be able to run through the whole 
thing really quickly and see how all these different things like heat, and wind and 
light actually do affect the transpiration rate. Today we’re going to be using the 
lap-top to run the virtual extension, it’s just an extension of what we already have 
done. So we’re basically taking the lab you already did and we’re adding in some 
new factors to it. (Honors classroom observation)

This particular laboratory extension activity (students completed a transpiration 

lab involving live plants prior to this activity) involved technical media to enhance and 

extend the learning experience. By assigning an extension activity, Sharon was eliciting 
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their prior knowledge and incorporating knowledge that learners brought to the 

environment. In addition, students were manipulating multiple variables, and they were 

given the opportunity to summarize observable results as well as draw generalizable 

conclusions from those results.  All of these opportunities are beneficial and often lead to 

deep conceptual learning according to Minstrell and Kraus (2005) and HPL (NRC, 2000). 

Sharon: Knowledge-Centered Tensions

The How People Learn framework states that a teacher should be able to sense 

what students know and can do (NRC, 2000).  Sharon expressed her frustration and 

concern with the belief that biology is conceptually difficult for the typical ninth grade 

student.  She found it challenging to teach because “there is a lot of sophisticated 

terminology that is really like teaching them a foreign language.”  She elaborated:

[Biology] is a class where a lot of ninth graders struggle, because there’s so much 
new terminology, so much new vocabulary.  A lot of our kids aren’t super strong 
readers to begin with, and these big words just, you know….But we do try to 
practice with them on formula charts and getting them ready [for the TAKS test]. 
(Interview transcript) 

In addition to dealing with the sophisticated subject matter, Sharon thought that the list of 

Texas Education Knowledge and Skills (TEKS) objectives were “too mammoth” to cover 

everything, yet was not able to say which TEKS objectives should be excluded.  Instead, 

she found all of them equally important, yet was concerned with depth versus breadth 

issues in teaching all of the objectives:

I mean, they have biology as a one-year course….When I look at the TEKS and I 
say, “Does someone who has a good understanding of biology need to know that?  
What would I knock out?  I wouldn’t knock out a thing.  Yeah, they need to know 
all of that.  Can I get through all that in one year?  No way. (Interview transcript)
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Further, Sharon doesn’t feel that the TAKS test questions are an appropriate 

measurement of scientific literacy:

I think, though, that the TAKS test focuses a little bit too much on the minutia of 
biology content. There is so much on the science test. They are expected to know 
stuff. I mean, most people in the general populous could not pass that test. Of 
course, most people in the general populous aren’t scientifically literate. But I 
think there are some questions that aren’t really important. I think they need a test 
that shows a basic understanding of biology. Like, if you know this much or more 
of science, then we can say that you can make an informed decision. I think that’s 
what the test should be about, not about making people who are going to become 
biology majors.(Interview transcript)

Sharon feels that the TAKS test steals too much instructional time, and that while 

administrators are “telling you to dig into the content and that instructional time is 

sacred”, they are “really saying something else” as they take students out of the 

classroom much too frequently.  According to Sharon, by having students participate in 

pull-out sessions, “half the class is gone.”  This makes it difficult for her to teach 

meaningful content as attendance is already an issue in her grade-level classes.  She also 

disapproved of TAKS in that it usurps innovative programs and interdisciplinary 

curriculum, things that she felt would be valuable in a knowledge-centered classroom.  

She felt that the instructional planning guides prevent interdisciplinary curriculum 

because “you have to be at a certain spot at a certain time.” 

While Sharon believed that high-stakes tesing has removed most of the innovation 

from curriculum, she supported the idea “for some kind of test” as it provides a standard 

for learning and achievement, and motivates teachers to re-focus on academics as 

students prefer low expectations and “are pulling not to learn.” 

Sharon: Managing Knowledge-Centered Tensions
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Sharon does not “teach to the test.”  Administrators will tell her when and what 

she is expected to teach, but she selects her own laboratory activities, her own projects, 

and is “able to teach it however I want.”  She feels justified in her instructional methods 

as she is getting her students ready for the TAKS by “teaching in this deeper way, and 

they are certainly not going to get it if I give them worksheets.”  Students reported this 

perceived lack of concern with TAKS:

Like, how she seems so mellow about [the TAKS], and she seems like she’s so in 
control.  She’s really letting you understand these things….She’s teaching you 
about the TAKS and she’s teaching you what’s on the TAKS, but you don’t know 
it. (Honors student transcript)

Like in English, we always like little things that we have to do because it’s on the 
TAKS, like little word problems.  But Ms. [Sharon], I haven’t hard the TAKS 
mentioned at all. (Grade-level student transcript)

Sharon managed the time tension and curriculum coverage issues by planning and 

organizing all classroom activities very tightly.  Every minute of the period was used for 

instruction, beginning with a warm-up when students arrive in the classroom.  Every day, 

the lights were out as students enter the classroom and computer projected warm-up 

questions were on the front screen.  These questions would relate to content from the 

previous day of instruction, homework assignments, projects that are due, etc.  The 

format included fill-in-the-blank, multiple choice, or other selections.  Students were 

expected to answer these questions for a grade, and the class reviewed the answers prior 

to beginning the day’s lesson.  The schedule never changed for this activity during all of 

the researcher’s observations.  The remainder of the period was tightly planned with 

every minute used for instruction.  There were no “make-up days” and even Sharon’s 

video selection was very minimal as she showed “maybe three video’s a year and I’m 
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very picky about what I chose.”  She contended that the only way a teacher could cover 

all the concepts in biology is through careful planning and organization while being 

flexible:

I plan tight.  My student teacher will tell you that there is not an empty minute.  
We go – boom! Not [that] we rush them through, but there is never the day for 
like, “Let’s have a day to do makeup work.” (Interview transcript)

 Sharon refused to let TAKS dictate her classroom activities and said that she 

manages those tensions with a “roll-off-your-back attitude.”  She explained that the only 

thing a teacher can control is her classroom:

It just means that I have to accept the state-mandated [curriculum decisions],
what’s coming down. I don’t have a choice in it. Even if I disagree with it, it’s 
going to happen. The best thing you can do is just be flexible. It’s the way schools 
are. There’s always stuff that drives you insane. You just have to let it roll off 
your back and do the best you can with the time you have with your kids and the 
kids that you have….One of the phenomena they are always saying about high 
schools is that teachers just stay in their room and shut their door. That’s one of 
the reasons is because you are so out of control in everything except what’s going 
on in your classroom. So you start to be like, “Well, I’m just going to deal with 
my classroom then. Maybe that’s the best place I can be.” Because it’s one of the 
only thing that you really can control, because everything is pretty much 
mandated. (Interview transcript)

Dan: Incorporation of Knowledge-Centeredness

The HPL framework recommends that students be presented with relevant uses of 

knowledge to make sense of what they are learning (NRC, 2000). Dan used relevant 

examples in lectures, warm-up activities, and classroom activities.  Dan presented 

authentic problems such as how many watts are in a Ford Mustang’s engine:

One Horsepower is equal to how many watts do you think? 746 watts.  Okay. 
Now, a lot of people ask me, what in the world is a horsepower? How do you 
determine horsepower?  Think of how random that is. One horsepower is 
measured in, back in the days when they were pulling coal out of the mines.  So, it 
was measured in one horse can pull 330 pounds of coal 100 feet in one minute.  
That’s one horsepower.  One horse pulling 300 pounds of coal 100 feet in one 
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minute.  Now, the thing is, the horsepower, when you say 300 horsepower, you 
have to go back to that thing, that’s kind of useless because that’s what they used, 
and they started using engines.  Now, Haydn’s got it right. I want a Mustang GT.  
Do you know what kind of horsepower they get?  The one I want has 300 
horsepower –“ hp.” Now, let’s convert that to how many watts…(Classroom 
observation transcript)

In another example, Dan had the class calculate how much it costs to bake a 

potato in the microwave:

Now the last thing for today that I want to talk about is let’s talk about how do we 
define kilowatt hours and how much it costs to do these things. Okay, so, Jane. 
You’ve got to go home tonight and you’ve got to make a baked potato.  You don’t 
want to use the oven because it takes an hour and a half, you want to use the 
microwave.  So, how long does it take her to cook a baked potato in the 
microwave…. Now look, the thing is, it depends on what kind of watts your 
microwave has.  You could have a 1500 watt microwave or a 2100 watt 
microwave.  We’re going to go with cheaper 2100 watt. So 20 minutes in a 2100 
watt microwave….Now I’ve got a potato, 20 minutes, at 2100 watt microwave. 
Now, by the way, I know that it costs fifteen cents per kilowatt hour to pay for the 
energy that’s going to do this.  So I want to know how much it costs to bake a 
baked potato in my microwave tonight. Take a minute, and try to figure that out. 
(Classroom observation transcript)

Other examples included: calculating the speed of an F/A22-Raptor military jet; using 

Christmas tree lights as an example of a series circuit; calculating how much current it 

takes to run a personal stereo; and examining why it’s not a good idea to purchase a 

house from the 1960’s with aluminum (versus copper) wiring.  Students appreciated 

having these relevant examples in class:

Well [Dan] connects science outside the school by having the student do problems 
that pertain to the outside environment by, like if a jet airplane flew at 333 
kilometers in a minute or seconds, or not seconds, meters per second, that that’s 
about connecting to the outside world. (Student interview transcript)

Student: “[Dan] talks about interesting things.  He goes really deep about some 
things.  It’s interesting.  A lot of times he talks about things we already think 
about but gives it a different explanation.”
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Researcher: “What do you mean a different explanation?”
Student: “Like when he talks about the refrigerator, stereo and stuff.  I never 
thought about circuits and stuff. You just take it for granted, but he makes it 
interesting.”

During his interview, Dan said that he uses warm-up activities “the way that 

coaches use them.” He felt that warm-ups and drills were rehearsals and used them for 

learning the periodic table and how to write chemical equations.  He did not feel that 

warm-ups were a good time to introduce new material but instead, a time to review 

and/or a time to drill.  

Dan used the black board as an illustration of the material he is presenting by 

using different colors of chalk.  For example, in his lecture concerning series versus 

parallel circuits, he had several illustrations using blue, pink, yellow and white chalk to 

help his students visualize the different circuits.  Other scaffolding included giving 

students incomplete copies of notes that they completed as he lectured, and presenting 

copied pages from the textbook for students to read and complete.  Unlike most students 

who prefer a less challenging curriculum, Dan’s students seemed to genuinely appreciate 

Dan’s efforts:

He does a good job of doing it on the board.  And doing really good notes on the 
board.  And he’ll have little packets we can read, and he always copies little 
packets for us to read out of the book.  But the board work is real organized in 
different colors and he explains it and [asks] good questions. (Student interview 
transcript)

His lectures are interesting when he uses the different colors.  It helps keep things 
straight when he explains things. (Student interview transcript)

Dan often elicited students’ prior knowledge during his classroom discussions.  

According to the HPL framework, teachers should consider what knowledge learners 
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bring to the environment (NRC, 2000).  Often, at the beginning of lectures, Dan began 

with questions relating to what students already knew about the subject:

Remember how we calculate work and power and everything?  Can anybody 
remember what power is?  We did an experiment where you went up the stairs.  
Okay, good.  Power is work over time.  Now, work over time, what’s the units for 
work?  Joules, good. So it’s going to be joules per second. (Classroom 
observation transcript)

By eliciting student’s prior knowledge, continuing to build upon that knowledge, 

and asking questions during lecture, Dan created an atmosphere of learner-centeredness 

in the classroom. He began with informal ideas that students brought to school and 

gradually helped his students understand how these ideas can be transformed and 

formalized.  By hearing about stereos and micro-waving baked potatoes for example, 

students saw how their initial ideas could be transformed and formalized.  Their informal 

ideas were taken and built upon in a gradual but structured manner through Dan’s 

scaffolded lectures.  The How People Learn framework identified this process as 

“progressive formalization” and this appeared to be exactly what Dan was doing during 

his classroom lectures and discussion (NRC, 2000, p. 137–139).  

Dan: Knowledge-Centered Tensions

According to Minstrell and Krauss, when complex explanations involving several 

factors are needed for their reasoning, students need more time to put the pieces together 

(NRC, 2005). Because of the TAKS test and district IPG’s, Dan frequently felt pressured 

to present more content than his classes were capable of assimilating with meaningful 

learning. He said that he was not always able to give depth to certain content areas, such 

as those involving his own personal interests in chemistry, because there were “not 
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enough hours in the classroom schedule to take my students to higher levels of critical 

thinking.” This was particularly true at the end of the semester when he reported that he 

had a lot of content that needed to be covered in a short period of time.  Students 

complained about the abnormally high amount of assignments during interviews and 

during classroom observations:

Student: “Umm, well he, he can be pretty motivating at times but when he hands 
out a lot of work like recently, I just like, I don’t find the need to do it because 
he’s just been handing it out and out and out and I’m needing catch-up in that 
class because…”
Researcher: “Do you think it’s because we are running out of year?”
Student: “More than likely yes.  Because in the beginning, when school first 
started he was a pretty motivating teacher because he gave us work, he allowed us 
to finish it before we moved on.  Now since it’s towards the end, he’s just handing 
us work after work after work.”
Researcher: “So you feel there’s been more of a pressure to finish than you did at 
the beginning of the year?”
Student : “Yes.”

Dan felt that a lot of the content he teaches is a result of the probability that the 

content will appear on the TAKS examination.  While he tried to teach concepts that he 

knew the students would find interesting and attempted to make the material as relevant 

as possible, much of the material that he taught was dictated by the TAKS  and IPG. As 

an example of the impact teaching to the test had in Dan’s classroom, he was not able to 

go into any depth in his area of expertise – chemistry in industry – because there simply 

was not enough time allotted for that particular subject.   Students’ seemed to be aware of 

this:

Researcher: “In a knowledge-centered classroom,  you get into the content, you 
really explore it, there may be some inquiry involved or project involved, but you 
really get deep into the content.  Do you think that that occurs in this classroom?”
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Student:  “Not necessarily because we’re trying to move on to different topics and 
cover them.”
Researcher: “Okay, just your overall impression through the year.  How would 
you say?”
Student: “I would, well, I don’t see us, throughout the whole entire year, I don’t 

see us getting deep into the context about it.  I just see us skimming over it briefly 
for a short period of time and then moving onto the next topic.”
Researcher: “I see.  And why do you think he’s having to do that?”
Student:  “Mainly because he might be trying to cover a whole bunch of the text 
that might appear on the TAKS test in some way, shape, or form.”

Researcher: “What will you remember about [Dan] five years from now?”
Student: “[About] the fact that he is a scientist.  That he used to be a scientist 
before he started teaching.”
Researcher:  “And you think that helps him be a better teacher?”
Student:  “Yes.”
Researcher:  “How does that help him?”
Student:  “Well basically he has previous experience about being a scientist. He 
used to be, I believe he was a chemist or something?”
Researcher:  “Yes.”
Student: “So, through him doing chemistry he was able to cover the chemistry 
section pretty well, but he didn’t really get into depth about it.”
Researcher: “So he didn’t get into depth.”
Student:  “No.”

Dan: Management of Knowledge-Centered Tensions

It appeared that the TAKS and IPG were not only dictating what curriculum was 

be taught in Dan’s classroom, but also how much time he would take to cover that 

particular course of instruction.  However, Dan’s classroom observations occurred at the 

end of the year. In a follow-up interview with Dan, he agreed with these concerns and 

explained that they were likely due to timing.  Student interviews supported Dan’s 

statement as students did not ordinarily perceive their instruction as rushed or their 

workload as great as it had been during these particular observations.  Dan felt that the 

IPG would be adjusted for the following year in order to have more instructional time,

but was concerned that this change would take time away from other instructional topics.  
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He questioned whether there would ever be enough time to teach everything within the 

current district framework.

Sadie: Incorporation of Knowledge-Centeredness

Sadie created a “need-to-know” situation when presenting information to her 

students. Sadie’s teaching philosophy stated that even if her students were not going to 

become experts in biology, they should understand what elements make up the human 

body to “be able to discuss [them] with other intelligent people on some basic level.”  

According to the HPL framework, students should see relevant uses of knowledge to 

make sense of what they are learning (NRC, 2000).  Prior to introducing human systems, 

Sadie would give examples of how the human system affected the body. For example, 

prior to introducing information regarding the nervous system, Sadie had her students 

think about tying a shoe, incorporating all the elements of the human nervous system in 

what became an elaborate explanation for a simple task.  When introducing the 

respiratory system, Sadie had all students find and record their resting pulse after 

exercising by using the carotid artery.  

Sadie also made the evolutionary process relevant throughout instruction by using 

it as an overarching theme in biology. In an effort to give the students an opportunity to 

explore relationships between ideas (NRC, 2000), Sadie cited examples using the number 

of chambers in fish, amphibian, reptile and endotherm hearts:

Reptiles and fish have how many chambers?  Fish have two. So you start in the 
water, using gills with two chambered hearts, then you sort of span between water 
and land with amphibians who use gills, skin and lungs to breath during their life 
and a three chambered heart. To entirely onto land with reptiles, they have three 
chambered hearts, and then the endotherms, birds and mammals have four 
chambered hearts. (Classroom observation transcript)
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Adaptation was another evolutionary theme that she frequently discussed:

Reptile skin, what does it have? Scales.  Why do they have scales? Okay.  
Remember these are the first vertebrates to move onto land entirely, and this is 
like an exoskeleton to keep them from drying out.  Okay, just like laying your 
eggs in that leathery shell also is an adaptation for living on land. What about 
amphibians, what kind of skin do they have? Moist, because they breathe through 
their skin. (Classroom observation transcript)

In a statement made during her interview with the researcher, Sadie stressed the 

importance of students having a better understanding of who they are in the world of 

living things.  She felt that her students should realize that they are not the “pinnacle in 

terms of the most important” but that they “are the most recent, the youngest living thing 

in the long line of lots of other things that they never think about, like bacteria and fungi 

and unicellular organisms.”  Sadie thought her students should :

…have an appreciation for the world of living things and also to learn 
some more about not just what’s happening in their own body at the 
cellular level, but sort of where they fit into the world.  That their actions 
impact the world.  (Interview transcript)

This view of oneself in the world fits the paradigm that Greeno (1991) discusses 

in learning the landscape, where students learn the network of connections that link their 

present location to the larger space.  By learning about their hierarchy in evolutionary 

development, students are learning authentic and relevant science and are finding that 

science has many questions that are still unanswered (Minstrell & Krauss, 2005). 

Sadie also stressed the reliability issues that are inherent in science during 

laboratory activities.  For example, when taking measurements, she asked students why 

this measurement needed to be repeated five times. Student responses included:

“Repeating is important to make sure you get an average for a correct answer.”
“It’s science man!”

            “Things could mess up so you have to do it more than once.”
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By having scientific elements connected through overarching themes, by helping 

students realize their place in the scientific paradigm of evolutionary development, and 

by stressing the value of authenticity in science, Sadie helped to make science real and 

relevant to her students.  This relevance is a basic tenet found in knowledge-centered 

classrooms (NRC, 2000).

Sadie did not think that “discovery learning” such as that espoused by Lawson 

(2001) should be used exclusively in her classroom. She felt that it was necessary to 

“give them work where they have to read information and answer questions….most of 

the time, they take those books home and never open them again.”  This philosophy is 

supported by the HPL tenet that teachers should know what students know and can do, 

and that while all students can learn, some need more assistance than others, and some 

need more challenge than others (NRC 2001, 2005).  In her very diverse classroom, Sadie 

tried to meet the needs of all of her students by requiring them to read aloud and answer 

questions as a class.  Sadie would try to challenge their thinking during this process with 

questions such as, “how do you know”, and “why do you believe” that these things are 

true.  Minstrell and Krauss (2005) stated that by structuring activities that include 

questions such as these, a teacher can identify beliefs that stand in the way of conceptual 

understanding. The identification of misconceptions is necessary in a knowledge-centered 

classroom; Sadie would address those misconceptions as they surfaced during classroom 

conversations. For example, when Sadie explained that birds have both feathers and 

scales, students seemed confused and did not think that this was possible as they thought 



137

that only reptiles had scales.  Sadie used this opportunity to explain the importance of this 

morphology in terms of the theoretical evolutionary development of birds. 

Sadie: Knowledge-centered Tensions

One of Sadie’s greatest sources of frustration was the lack of time she had in 

covering the content mandated by her district.  She admitted that a lot of time in her 

classroom is spent doing behavioral management, “a lot of discipline.” The lack of study 

and social skills that her students bring to the classroom results in her having to teach 

those skills as well as content. By dividing her time between teaching study skills, social 

skills, and content, she had less time to cover the amount of content that she is required to 

teach.

Sadie was also concerned that the TAKS examination contained a lot of detail, or 

minutiae that is not relevant to the students and does not necessarily help them to think 

independently or converse with other adults. She raised the rhetorical question of whether 

schools are trying to “produce well-rounded people who know a little about a lot, or 

people who know a lot of specific details about four subject areas.”

Students reported that while Sadie occasionally mentioned the TAKS test, it was 

not a source of concern.  One student reported that sometimes Sadie would mention the 

TAKS by letting students know a particular concept that they would encounter on the 

test.  One student provided more detail:

She does let us know about it, but I don’t think she likes to talk a lot about [it]
because, then it helps us more because then we don’t stress out about it or 
anything.  But she will let us know, “Okay, this might be on the test, so, pay 
attention.”  And so like I think she likes to talk about it that way.  It doesn’t stress 
us out or make us worry. (Student interview transcript)
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In spite of concerns regarding the TAKS examination, Sadie had a favorable view 

of what administrators were trying to accomplish in her district, and thought that the IPGs 

were beneficial for students and for teachers.  Sadie believed that there was a lot of 

mobility in the school district, and for that reason, students needed to cover material 

using a synchronous approach.  In addition, a planning guide would help new teachers 

devise a long-range diagram for teaching.  Sadie felt somewhat satisfied that her school 

district had given teachers the opportunity to be involved in the planning process by 

asking them to contribute their ideas and recommendations.  Finally, Sadie thought that 

the IPGs leveled the playing field between teachers and that they led to more rigorous 

teaching:

I find it very helpful to have that kind of guideline that everyone is working from, 
so that there isn’t this sense of, “We don’t have to do that. We don’t have to learn 
about this in Mr. So-and-so’s class.” Because before there were IPGs, when I 
taught at [a different high school], there was the biology teacher who all they did 
was color and cut and paste, which is fine some of the time. For some things, 
that’s appropriate, but that’s all they did. Or the teachers who just show videos 
and that’s all they do. So there’s this whole sense of, number one, what are they 
actually learning? Which is the most important thing. Number two, their sense of, 
“This is fair or not fair. I want this teacher because we don’t learn all this hard 
stuff or whatever.” So I think in general it’s a really good idea. (Interview 
transcript)

Sadie: Management of Knowledge-Centered Tensions

Sadie felt that by teaching content with as much depth as possible, her students 

would perform well on the TAKS examination.  She did not think that it was necessary to 

teach to the test.  Sadie stated that, “I can do only so much from my end.” She believed 

that by teaching what she was supposed to teach, she was providing students with the 

information that they needed. While her classroom management appeared at times to be 

quite problematic, she continued to teach without emphasizing the TAKS examination.
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Sadie did not allow administrators or the chairperson of the science department to 

dictate what she taught or when she taught it.  She reported that some teachers in her 

district and in her school are expected to “teach the same thing on the same day in the 

same manner.”  She stated that she did not follow these rules, and uses a “closed door” 

policy in doing so.  She also stated that, “If I get chewed out, I get chewed out…. I don’t 

really care” and felt she was justified in managing her classroom according to her 

preferences. This attitude was supported by the biology department in her school as, 

“people are willing to share, take, not use, whatever. No one is offended in biology 

anyway, thank goodness.”  

KNOWLEDGE-CENTERED SUMMARY

The following table summarizes how each of these teachers incorporated elements 

of  knowledge-centeredness and managed some of the tensions associated with teaching 

science in a TAKS tested classroom:

TABLE 4: Summary of knowledge-centered elements and management of tensions in 
participating teachers’ classrooms.

LISA SHARON DAN SADIE

Incorporation 
of 

Knowledge-
Centeredness

Authentic 
problems;
Connecting 
facts;
Asking “why”;
Models problem 
solving; Learn 
the landscape;
Use of analogy;
Heavy 
scaffolding;
Real, relevant 
examples;

Creates need to 
know; 
Authentic 
problems;
Connecting 
facts;
Overarching 
themes;
Use of analogy;
Heavy 
scaffolding;
Real, relevant 
examples;

Authentic 
problems;
Real and 
relevant 
examples;
Activities 
aligned with 
standards;
Heavy 
scaffolding;
Elicit prior 
knowledge.

Creates need to 
know;
Connecting 
facts; Learn the 
landscape;
Authenticity in 
science;
Asking “why”;
Identify 
misconceptions.
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Manipulation of 
variables.

Manipulation of 
variables.

Knowledge-
Centered 
Tensions

Time;
TAKS data.

Biology is 
conceptually 
difficult;
Excessive 
TEKS;
Minutiae in 
TAKS;
TAKS usurps 
time; Loss of 
innovation.

Depth vs. 
breadth;
Time.

Time;
Discipline 
issues;
TAKS 
minutiae.

Management 
of Knowledge 

Centered 
Tensions

Closed-door 
policy; Tight 
planning; 
Alignment with 
standards.

Tight planning;
Alignment with 
standards;
Closed-door 
policy.

Adjust IPGs to 
provide more 
time.

Closed-door 
policy.

Assessment-Centeredness

According to the HPL framework, classrooms should have both formative and 

summative assessments that are congruent with learning goals.  Additionally, teachers’ 

formative and summative assessments should be aligned with state and national standards 

(NRC, 2000).  In this study, all participating teachers used both formative and summative 

assessments that included the multiple choice type questions students would experience 

on the TAKS examination.

Lisa: Incorporation of Assessment-Centeredness

According to the HPL framework, expert teachers align their assessment practices 

with their instructional goals of depth-of-understanding versus testing for memory of 

facts and procedures.  The HPL tenets also include having formative and summative 

assessments aligned with state and national assessments that students take at the end of 
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the year (NRC, 2000).  Lisa believed that it was important to teach students good test-

taking skills.  She gave her students multiple choice questions because “everything is 

multiple choice now.”  She also performed an item analysis on test questions to ascertain 

whether students missed a question due to a misconception in conceptual understanding 

or a calculation error. For example, in reviewing test questions, she noted 81% of the 

students missed a certain question due to a calculation error, so she reviewed that 

question and corrected it with the class.  Lisa also gave choices for test questions and, for 

example, allowed students to select eight of ten choices.  The students expressed feelings 

of empowerment by having those choices.

Also, she gives us free multiple choice questions, which I really, really like, 
because multiple choice is one of those things that even if you know everything, 
even if you had studied hard, you know, you misread it or you misinterpret it, 
which is what I do a lot. (Student interview transcript)

Lisa analyzed the selections that students made, and if certain questions were 

avoided by a majority of the class, she made it a point to clarify the answers to those 

problems.

According to the HPL framework, effective teachers continually attempt to learn  

about their students’ thinking and understanding.   Teachers should teach for depth rather 

than breadth, and students should have the opportunity to make sense of their experiences 

and confront inconsistencies in their sense making (NRC, 2000).  Lisa  asked her students 

to “show your work” on all exams, and had two sections on every test: a multiple choice 

component, and a “show your work” (problem solving with mathematical calculations) 

section.  She said this allowed her to “see their thinking.”  Lisa expressed the desire for 

her exams to be an evaluation of what the students know and “an evaluation of what
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we’ve been doing in the classroom.”  She repeatedly asked “why” on examination 

questions to assess conceptual understanding as she was interested in her students,

…to be able to process, not just regurgitate process why’s of some of these 
questions.  I think that will facilitate your understanding or at least have you meet 
here tomorrow morning before school saying, “I don’t get this.  Tell me why.” 
(Classroom observation transcript)

Lisa encouraged negotiation in her classroom and asked her students which 

sections, such as multiple-choice or problem solving, they would like weighted more on 

exams.  Students appreciated this, and seemed to think that this addressed different 

learning styles and gave the impression that she was a more flexible teacher:

She takes a lot of input from the class on how we want [the tests] shaped.  And 
just the way the tests are, she doesn’t seem as stubborn with her own methods. 
(Student interview transcript)

And she doesn’t always do it exactly as we want but she asks which parts that
we’d like weighted more. (Student interview transcript)

But I really like how her tests are set up because there’s a multiple choice section 
which I always do okay on and then I normally do a lot better on the show-your-
work.  And so I really like how they are set up, how like the percentage like 
60/40 or 40/60 or 50/50 and so I really like how they’re set up because of, I guess 
if maybe you do a little worse on one section then you can do good on the other 
one, it will help your grade.  I just, I really like how her tests are formatted. 
(Student interview transcript)

This negotiation process supported Lisa’s desire to have tests not only be an evaluation of  

what students’ know, but also an evaluation of what is occurring in the classroom.  By 

asking students about their wishes and choices for test construction, hearing their 

arguments during negotiations related to their grades, and evaluating their answers in 

item analysis, Lisa supports the social norm that students have the freedom to make 

mistakes in order to learn and also allows students to have input in classroom decisions.  

In a democratic society, teachers must evaluate their teaching decisions against the goals 
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of preparing students to be equitable participants in a society that relies on 

interdependence.  An important component of preparing students to participate in 

democracy is to allow them to experience democratic classrooms and schools (NRC, 

2005).

  In addition to these examples, Lisa also mentioned her intentional avoidance of 

using a red pen in grading her exams. Lisa very emphatically stated during a classroom 

observation that the red pen denotes, “Stop! You got it wrong here!  Wrong here!  We got 

a problem!” Lisa also mentioned to the researcher in an anecdotal conversation that her 

grades are arbitrary and she would “not fail a student with an average of 68.”  She would 

give students credit for the work that they completed and evaluate their grade based on 

the work that was completed, allowing for partial credit opportunities.  Following the end 

of a four-week experiment where students had to identify an unknown chemical 

substance through qualitative analysis, Lisa was flexible in giving credit for the 

procedures the students completed when they were not able to complete their analysis:

I need to know what procedure you got to. Okay? Tell me the entire procedure.  
Tell me that.  Tell me and I will evaluate you on what you have. Got it?  Give me 
that information. (Classroom observation transcript)

Lisa was a teacher that continually monitored student understanding and modified her 

teaching plans accordingly.

Lisa: Assessment-Centered Tensions

Lisa believed in accountability and thought that tests were a necessary component 

of any accountability reform movement.  She liked the TAKS test because “it requires 

thinking and processing, not just regurgitation.”  She did not like policymakers because 
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“they have no idea of what it requires to get students ready for the test.”  She believed 

their intentions were good, but stated:

…they don’t have time to come back and ask those of us who are closest to our 
client what should be happening here.  They are trying to meet everyone’s needs. 
A lot of people are missing out. A lot of kids are losing out on what really needs 
to be happening. (Interview transcript)

Lisa did not believe that the TAKS examination is affecting teacher performance 

because, “if a teacher is doing their job, then TAKS should not be a problem.”  TAKS, 

TEKS objectives, and the school district’s Instructional Program Guide (IPG) dictate 

what curriculum teachers should be teaching and when they should be teaching it. Lisa 

said these instruments helped maintain instructional rigor in classroom teaching, and 

made a teachers adhere to a schedule and use their time management skills.  However, 

she felt that TAKS took resources away from students in the form of tutors, review time, 

and money, stating “they’re spending all this money for substitutes and this and that.” 

Lisa: Management of Assessment-Centered Tensions

By teaching her students good test-taking skills, Lisa provided her students with 

many opportunities to develop their multiple choice selection criteria.  In evaluating their 

answers through item analysis, Lisa was able to determine what skills among her 

students, if any, needed further clarification and development.  In addition, by providing 

her students with choices for test questions, Lisa was able to see what questions her 

students didn’t answer, which provided more information for her teaching and their 

cognitive development.

Lisa’s confidentiality rules regarding test results reduced feelings of 

competitiveness in the classroom, and made exams more of an evaluation process and 
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less of a performance grade.  By creating a non-competitive environment, Lisa was 

encouraging learning. In addition, by providing her students with opportunities to receive 

partial credit and to negotiate answers on the exams, students had feelings of 

empowerment and ownership of their learning.  Lisa became more of a “team-player” 

than the teacher in charge. This team-player identification was strengthened when Lisa 

publicly admitted mistakes and used the opportunity to re-teach information.  Her strong 

aversion to the use of a red pen added further credibility to her persona as a team player 

as her assessment was perceived by her students as  more evaluative than punitive in 

nature. 

Lisa’s evaluations were aligned with the state test and also measured conceptual 

understanding.  According to the HPL framework, assessment must be congruent with

learning goals and should be aligned with state and national assessments that students 

take at the end of the year (NRC, 2000). By incorporating test-taking skills, requiring 

students to show their work in problem solving, requiring students to process 

information, having a multiple-choice section on all exams, and evaluating both what 

students understood and what they did not understand, Lisa appeared to meet those 

assessment criteria as outlined in How People Learn.

Lisa encouraged critical thinking in her classroom and had her students make that 

thinking visible with a “show your work” ethic.  Her students were also given 

opportunities to negotiate how their tests were constructed and were given the 

opportunity to negotiate their answers if they felt they had been unjustly penalized for an 

incorrect answer.
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Sharon: Incorporation of Assessment-Centeredness

The National Research Council recommended that feedback is most valuable 

when students have the opportunity to use it and revise their thinking as they are working 

on a unit or paper and students should value the opportunity for revision (NRC, 2000).  

Sharon gave her students several opportunities for revision in their work.  For example, in 

her honors classroom, Sharon allowed her students to revise work that they had 

completed in graphing scientific data because “I don’t think anybody actually did the 

graph correctly or completely, so I’m going to let you work on your graph.”  In her 

grade-level classroom, students had several opportunities to revise their independent 

laboratory work during classroom periods as Sharon provided feedback.

Feedback, valued in the HPL framework, was an important component of 

Sharon’s classroom management and is valued in the HPL framework.  Feedback should 

be both motivational and frequent (NRC, 2000).  Sharon provided her students with grade 

reports every week.  Grade reports served two purposes.  First, students were given the 

opportunity to see what work was missing and what grade they currently were making in 

order to self-monitor their learning.  Second, if there were any discrepancies, Sharon was 

able to address those immediately and make corrections.  Sharon’s students clearly 

appreciated the time and commitment that Sharon gave in providing weekly grade 

reports:

Well, I like keeping up with my grades and I like it that she posts your grade 
every week on Friday.  I like it that she posts it up there and she gives you extra 
chances to turn in your work, and like she gives you three days to turn in late 
work. (Honors student interview transcript)
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She gives them to us every Friday.  It helps to see what’s missing and even 
though I’m sometimes failing, I helps me to see what I need to do to bring up my 
grade…. My English teacher used to give us grade reports, but she stopped doing 
it. Nobody else gives them to us every week. (Grade-level student interview 
transcript)

In addition to keeping students apprised of grades, Sharon sent home grade 

reports and also sent e-mails containing the scheduled classroom activities and homework 

assignments for the coming week to all of her students parents.  Sharon made it a policy 

that students’ had to return reports signed by the parents.  When students in her grade-

level classroom did not comply, Sharon made the signed report worth a test-grade, and 

students became more pro-active in returning them.

According to the HPL framework, students should learn to assess their own work 

as well as the work of their peers in order to help everyone learn more effectively.  Peer 

assessment is a valuable experience both for those that are assessing the work and for 

those being assessed as it provides a different perspective for students than that of their 

teacher (NRC, 2000).  Sharon frequently incorporated peer assessment in her classroom 

and did so in a way that promoted critical and scientific thinking from her students.  The 

following is an example from her honors classroom where students provided peer 

assessment on independent research projects:

On the bottom, there’s a place for your comments.  I do want you to fill this out.  
This is a way for me to rate your thinking as well as it is a way for me to look at 
their projects.  How critical are you being, and not critical as meaning like nit-
picky and mean, but critical like how well are you thinking through this project?  
What comments and suggestions would you give to them? You want to be critical, 
you want to think about it with a scientific mind.  It doesn’t mean you want to 
like, you know, “Oh did you dot that i - I’m going to give you a 2.” You know, 
you want to be realistic but at the same time be real in your mind on what they 
deserve. (Grade-level classroom observation transcript)
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According to Minstrell and Kraus (2005), students need opportunities to reflect on 

and summarize what they have learned in order to monitor their own learning.  Self-

assessment is therefore a valuable way for students to think about what they have learned 

and to become metacognitive in their thinking and learning.  Sharon asked her students to 

complete a self-evaluation at the end of their independent projects in both her grade-level 

and honors biology classroom. She explained to her students that she wanted them to be 

honest about their evaluation:

I would like you guys to be honest and give an evaluation of how you feel that 
you did with your effort level on this project. What could have been bad, what 
could have been improved, whatever. Now, I have a very good concept of 
how much effort you put in by the conversations that we’ve had over the past 
few weeks.  I’ve watched you guys throughout this process, looking at the 
interviews that you’ve been going through and also looking at your final 
product. So, obviously, if you give yourself all fours, and I know you don’t 
really deserve all fours, you and I are going to have a conversation about that 
and talk about if you really feel like that’s what you should give yourself. So 
please be honest about that. (Honors classroom observation transcript)

Sharon provided other opportunities for self-monitoring. During a lesson 

involving the use of concept-maps to serve as a test-review, Sharon encouraged self-

monitoring:

Now, remember this is a chance for you guys to review the concepts and talk to 
your classmates to be sure that you have a good understanding. If you find 
yourself trying to write a word that you can’t really verbalize, like, “okay, I need 
to draw the arrow and write down how it connects”, if you’re having a hard time 
verbalizing it, what is that telling you about your own knowledge about that 
particular thing?  You don’t know it as well as you probably need to know it by 
tomorrow, so that’s a good way to self-check of like, “What do I really need to 
focus on?”  (Honors classroom observation transcript)

Opportunities for feedback and revision give students the chance to review their 

thinking and correct misconceptions.  Sharon provided many opportunities for revision 

and encouraged students to take advantage of those opportunities by offering extra-credit 
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to those that completed the assignments.  Revision examples included test-corrections, 

completed revisions on classroom assignments during “Biology Monday’s” - Sharon’s 

once-a-week tutoring opportunity where students received extra-credit for attendance -

and work that was corrected in class.

Sharon had clear expectations for her students.  Her grade-level classroom was 

one where she “tried not lower my expectations, but try to give them a little extra help to 

get to the expectation.”  This “extra help” came in the form of scaffolding during 

teaching:

You want to have high expectations, but you have to be realistic, too. Like, what 
kind of scaffolds they would need to complete a project, that maybe if I was at [a 
high-school with a lower population of low-SES students] or somewhere like that, 
I wouldn’t need to put in. (Interview transcript)

In addition, Sharon recorded the number of times she would ask a student to 

answer a question in both her grade-level and honors biology classroom:

I try to call on every kid at least once a week. I try to. I have like a little sheet. 
Because I know that if I just go with volunteers, especially in a regular class, 
there will be so many kids [that] will fly under the radar the whole time. 
(Interview transcript)

Sharon always provided her students with grading rubrics when explaining 

assignments, giving students a clear idea of what was expected.  She spent a lot of time 

explaining the rubric, how the points were distributed, where students should concentrate 

their efforts, and how much the particular project weighed for the six-week grading 

period.  The same detailed explanation was given when distributing grade reports to 

students.  In one example, Sharon had her grade-level students notice what assignments 

were missing, and showed them how to ascertain those that have the most weight:
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Also, if you will look at the percentage of spreadsheet, that is the last column.  
The last column that says percent of spreadsheet and lets you know how much 
those assignments are worth. Like the homework assignments aren’t worth as 
much as the labs are, or as much as the tests are. So that’s what you need to be 
looking at.  If you need to prioritize what things that you want to get turned in, 
like maybe you don’t have a lot of time today but you want to get something 
turned in, those are the things that have the biggest point values, so that’s going to 
help your grade the most. (Grade-level classroom observation transcript)

Sharon’s students appreciated knowing what was expected of them and found the 

directions that Sharon gave them helpful:

Like if you don’t understand something she’ll go back through it. If you want to 
do it individually, or if you want to do it in a group, and she’ll explain things like 
one time and if you don’t understand it she’ll go into depth on what she’s trying to 
tell you.  And she doesn’t, she’s not the type of person to like cut you off or 
anything.  She’ll just help you. (Honors student interview transcript)
A lot of times if we don’t understand something, she’ll be like, “Oh, yeah, just sit 
here and I’ll explain it.” If you miss something, a lot of teachers are like, “Oh, it’s 
whatever, whatever, whatever.” It’s just like really stressful, but it’s not as 
stressful with her. (Honors student interview transcript)

She just, she’s not mean like most teachers. She tells us how to do stuff, and she 
explains herself.  She answers all of your questions, and if you have a problem or 
something, she’ll help you.  She helps you before she will help herself. (Grade-
level student interview transcript)

Sharon: Assessment-Centered Tensions

Sharon believed that students were tested too frequently, and that district-created 

benchmark tests were used, “like testing to get ready for the testing and then testing to 

great ready to get ready for the testing.  We test these kids way too much.”  She felt that 

this amount of testing de-motivates students and that the students do not realize the 

importance of the TAKS results because it resembled all the other tests. Therefore, the 

TAKS test became just another test and failed to elicit many of the students’ best 

performance.
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Sharon felt that it was difficult to motivate students to remember material that 

would be covered on the TAKS examination since they would not be tested in biology 

until the end of the following year.  Because of the amount of over-testing and the time 

interval prior to testing in biology, Sharon thought student performance would be 

negatively affected. 

Sharon: Management of Assessment-Centered Tensions

Communication appeared to be a key element in Sharon’s management of 

assessment-centered tensions.  By sending home weekly e-mails to parents informing 

them of classroom activities and assignments that are due, parents are given the 

opportunity to support both Sharon and their child. Other communication involved 

weekly grade reports, where Sharon kept both herself and her students apprised of their 

status concerning grades and missing assignments. The required parental signature also 

assisted Sharon in assuring communication with parents.    

Sharon consistently expressed expectations for her students in the form of grading 

rubrics that were thoroughly explained prior to all major assignments.  Students knew 

what criteria were required and Sharon’s instructional scaffolding assisted them in 

meeting those expectations.  Students in both Sharon’s honors and grade-level classrooms 

expressed their satisfaction with expectations that were clear and attainable.

Sharon managed tensions related to TAKS assessment by incorporating TAKS-

like multiple-choice questions in homework and classroom assignments.  This gave her 

students the opportunity to practice TAKS test strategies.  More importantly, Sharon did 
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not allow the TAKS test to dictate how she assessed student work.  By incorporating peer 

assessment, formative and summative assessment and self-assessment in her curriculum, 

Sharon gave her students the opportunity to reflect upon and monitor their learning, to 

summarize what they learned, and to revise their thinking. Feedback was motivational 

and provided in a very timely fashion. Content retention, according to research, increases 

when students have feedback and revision opportunities (NRC, 2000).  Sharon’s 

assessment strategies are supported in the How People Learn assessment-centered 

classroom.  

Dan: Incorporation of Assessment-Centeredness

According to the HPL framework, effective teachers continually attempt to learn 

about their students’ thinking and understanding.  Assessment should incorporate process 

skills and should help the teacher monitor whether students have attained the learning 

goals (NRC, 2000). Dan’s lecture style was one that involved frequent questioning to 

assess students’ understanding. When Dan spoke to his students, whether at the black 

board in front of the room or on an individual basis while answering questions during 

class assignments, he seldom gave a direct answer to a question. Instead, he queried his 

students until they were able to deduce the correct answer.

What kind of engines do we have nowadays guys?  What kind of engines? We 
have gasoline but what do the new ones have? Electric! We have electric engines 
coming out now. Now, what is out on the road right now?  These hybrids, right? 
Hybrids and they use electricity.  So, you know what they don’t talk about 
horsepower when they convert to electricity, they use these kilowatts….Now yes, 
they have made hydrogen fuel cell cars.  The problem with that is, where do you 
get the hydrogen from?  No, you have to burn coal to produce hydrogen.  At that 
point, what are you doing? You are polluting everything again, until they figure 
out a way to come up with hydrogen efficiently, they are not that good. 
(Classroom observation transcript)
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Dan not only frequently queried his students’ understanding in class, he expected 

students to show all work on all written assignments and tests because he would  “not 

accept just answers or numbers without units.”  The following paragraph portrays his 

evaluative approach in assessment:

You must show all work. I will not accept just answers or numbers without units. 
Now the thing is, on your work, you can show my first method which I took 
down. You know,  where you show the equation and substitute? And so forth, or 
you can use dimensional analysis.  I don’t care which way you use it, but you 
have to show work. I want to know what way are you going to start doing the 
work nowadays. I want to find out, are you going to practice dimensional analysis 
and use that, because I tell you what, you can do almost anything with 
dimensional analysis, or are you going to use equations? Which way do you think 
better? (Classroom observation transcript)

Dan’s evaluation criteria were consistent and his students perceived this 

consistency:

The test is probably his strong point because he can do great because there’s no 
way he can’t be consistent.  It’s a very consistent - the tests are very consistent 
procedures. (Student interview transcript)

The HPL framework suggests that teachers give their students opportunities for 

revision and that teacher’s comments on works in progress provides a source of feedback 

that improves teaching and learning (NRC, 2000).  Dan often re-graded student 

assignments in an effort to have them learn the content at a deeper level and improve 

their grades.  For example, students had notebooks due at the end of the grading period.  

He required that all work completed be included in the notebooks. Students had the 

opportunity to re-evaluate the work they had done prior to handing in the notebooks and 

correcting their mistakes.  After collecting the notebooks, Dan re-graded all the students’ 
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assignments.  Dan’s personal teaching philosophy included the idea that students’ grades 

were not only a reflection of what they learned, but of his success in teaching:

Sometimes I know they didn’t understand.  When everyone misses a test question, 
or has trouble with an assignment, I consider that my chance to re-group and re-
teach.  It’s only fair that they have another chance to answer those questions so 
that I can see if I was effective and if they learned the content.  Otherwise, I have 
no way of knowing. (Interview transcript)

Not surprisingly, with consistent criteria and chances for revision, most of Dan’s students 

performed well on his exams and according to one student:

Yes, his tests are good tests….because everything he says he puts on his tests.  I 
always do good on the tests.  If you do good in class, you do good on the tests. 
(Student interview transcript)

Dan used both formative and summative assessments in class as he started each 

class with warm-up chemistry problems that were similar to Sharon’s in that they 

involved review of previous material, reminders of assignments that were due, problem-

solving using dimensional analysis, etc.  These formative assignments provided a way for 

students to monitor their learning and were similar to questions that students were asked 

on summative tests.  Questions were often constructed using real-world examples such as 

calculating the speed of a military aircraft or how many kilowatts of energy it took to 

cook a baked potato. Revision of incorrect test answers for extra-credit provided students 

with the opportunity to revise their thinking. By incorporating formative and summative 

assessment, presenting authentic and relevant problems, requiring students to show their 

work,  and providing opportunities for revision, Dan supported the assessment-centered 

tenets found in the HPL framework.

Dan: Assessment-Centered Tensions
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While Dan generally approved of accountability and assessment of students, he 

complained that the teachers’ workload was significantly increased “because of all the 

paperwork we have to complete.” Grading progress reports, homework assignments, 

classroom assignments and other administrative tasks was time consuming and laborious.  

Dan often felt that these responsibilities took away time from creative planning and 

curriculum design.

Dan hoped that future TAKS science exams would incorporate more critical 

thinking skills, but didn’t think increased critical thinking could occur with a multiple 

choice examination.  He also disagreed with the “one-size-fits-all” approach to testing as 

different abilities generally “require different kinds of instructional approaches and 

therefore, different types of test assessment.”  

Dan: Management of Assessment-Centered Tensions

In order to increase critical thinking, Dan expected his students to solve problems 

using dimensional analysis or mathematical computation and to show all work on 

assignments and tests.  Students were expected to adhere to the “show-your-work” rule or 

they would not receive credit for their responses. Dan consistently used dimensional 

analysis when solving warm-up problems on the black board and/or overhead. Student 

interviews revealed that this strategy was used more often than basic arithmetic 

computation.

Dan also incorporated TAKS-type multiple choice test items to give his students 

the opportunity to practice TAKS test strategies.  Every examination included both a 

show-your-work section and multiple-choice section.  Student interviews revealed that 

his tests were fair,  and “very consistent” on both sections of the exams. 



156

Dan’s assessment strategies included formative (e,g., laboratory activities and 

warm-ups) and summative assessments. Students had the opportunity to practice critical 

thinking skills as well as learn multiple-choice selection strategies. Thus, it appeared that 

Dan’s assessment included assessment of both factual knowledge and conceptual 

understanding, a tenet supported by the HPL framework (NRC, 2000).

Sadie: Incorporation of Assessment-Centeredness

Sadie also provided her students with clear expectations. For example, prior to the 

examination covering the animal kingdom, she elaborated on what kinds of questions 

were going to be asked and suggested that her students focus on a particular group of

animals:

We have a test tomorrow over animals.  There are 30 multiple choice questions on 
your test, five of which I’m going over right now, 25 of them are general 
questions about animals, six of which are about invertebrates and 19 are about 
vertebrates.  That means that 40, or two-thirds of the test is about vertebrates.  So 
that’s where you focus. (Classroom observation transcript)

In addition to providing information on the type of questions that would be asked, Sadie 

reviewed all questions that were going to be on the examination during a game of 

“Biology Bingo.”  Students played the game, answering questions relating to the animal 

kingdom, and receiving small prizes for winning.  The researcher noted that most of the 

students participated in the game and were very engaged. The classroom was unusually 

calm and not as boisterous as usual.  The following day, prior to the examination, Sadie 

again reviewed some of the same questions that students had covered in “Biology 

Bingo”, and it was obvious that these questions were going to be on the examination.  

Expert teachers monitor whether their students have attained the learning goals 

and align instructional goals with depth of understanding (NRC, 2000). Following 
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laboratory activities, Sadie assessed understanding by asking students questions regarding 

the scientific content of the laboratory.  She also required that students turn in their 

science notebooks at the end of the six-week grading period to see how they were 

organizing their work.  A complete table of contents of their coursework was provided in 

addition to a grading rubric.  Sadie’s expectations for her students were clear and easy to 

understand.

Student interviews revealed that Sadie’s expectations for her students were 

perceived as low.  One student complained that the lack of discipline in the class made it 

difficult to fully explore content, and that it was “hard to ask and answer questions with 

all the bickering.”  Another student commented on Sadie’s level of expectations for the 

class:

Researcher: “So do you think she sets her expectations at a place where you can 
                    usually meet them?”
Student:       “Yes. She does.”
Researcher:  “Do you think sometimes they’re too high or too low?”
Student:       “Actually I think they’re a little to low, actually.”
Researcher:  “Really?”
Student:       “I think it would be better is she kind of pushed us a little more.”
Researcher:  “In what way?”
Student:       “I think she’s kind of more relaxed and she’s very nice. And I think 

                that if [the class] kind of toughens up,  you know,  that she might be 
         able to actually make us think more about it.”

Sadie’s comments during her interview may explain her perceived low level of 

expectations for her students:

I think one other thing that’s been weighing on me a lot lately is the lack of 
students -- their lack of willing[ness] to take ownership of their educational 
experience. They want everything handed to them. They don’t want to have to 
stretch their minds at all. And I’m really frustrated by that. (Interview transcript)
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Sadie further stated that she believed students live in a world of instant gratification and 

that they do not like to work for something.

Sadie: Assessment-Centered Tensions

Sadie did not purposely take teaching to the TAKS test into consideration in her 

classroom.  She felt that her teaching and information adequately covered the material:

So they take benchmark tests in 9th grade. They take TAKS test in 10th grade. 
They take TAKS test in 11th grade. They take benchmarks every semester. So 
they definitely, I think, get practice at not just test taking, but the kinds of 
questions they will see, the kind of tests they will see. I don’t think about it. I feel 
like if I’m teaching what I’m supposed to teach, I am providing them with the 
information they need. What they do with that, you know, I can only do so much 
from my end. I’m definitely not going to be driven by the test. (Interview 
transcript)

Sadie did stress the importance of the TAKS examination to her students by telling them 

that, “If you want to graduate from high school, you have to pass the TAKS science test 

and it has biology on it.”  However, she is concerned with retention of biology content 

since there can be as much as two years from the time the students have taken a biology 

course and the time they are tested over the material:

Here’s the thing, here’s another problem with having biology in ninth grade: Most 
of them do not see ever again any biology, because they don’t take anatomy. Most 
of them do not. So they had a subject two years ago that they are expected to 
know a lot of detail….They won’t remember that. They can’t remember 
something from last semester, God forbid two years ago. I don’t think it’s 
pointless for me to think about the test, because they are definitely going to be 
tested over what I’m teaching. But the way it’s structured, you know, other than 
me telling them, “At some point, you will be tested over this and it will be the 
difference between graduating from high school and not. If you don’t pass that 
test, you know what you get? You get a certificate that says ‘I attended high 
school.’ I went, but I didn’t learn enough to pass this test.” (Interview transcript)
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Finally, Sadie expressed tensions regarding the assessment of those students who 

had a higher socio-economic status than those who did not.  Westview High School is a 

school where, according to Sadie, there are “have’s” and “have-nots” and is a school 

where students “are very divided.”  She felt that those students with more resources “are 

going to do well no matter who is teaching them” because they have been encouraged to 

attend college. Therefore, they are encouraged to achieve. However, those students that 

do not have adequate resources are “a struggling population” and they require more 

assistance.  Sadie is involved with a district-wide restructuring program to try to help the 

struggling students.

Sadie: Management of Assessment-Centered Tensions

Sadie provided her students with formative assessment opportunities by using 

review strategies such as biology bingo and laboratory activities that incorporated both 

factual knowledge and conceptual understanding. Sadie also frequently gave TAKS 

review questions as warm-up activities as the beginning of class, exposing her students to 

the type and caliber of questions they would be encountering the following year. Her 

expectations were clear and well verbalized to her students.  Students had multiple-choice 

TAKS-type items on their exams and were given many opportunities to understand the 

level of comprehension that would be required when they took the examination.  By 

providing both formative and summative assessment opportunities, relaying clear 

expectations, and having test questions that were aligned with state and national 

assessments, Sadie’s classroom was one that demonstrated some of the tenets of 

assessment-centeredness as outlined in the How People Learn framework (NRC, 2000).
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ASSESSMENT-CENTERED  SUMMARY

The following summarizes how each of these teachers incorporated elements of  

assessment-centeredness and managed some of the tensions associated with teaching 

science in a TAKS tested classroom:

TABLE 5: Summary of assessment-centered elements and management of tensions in 
participating teachers’ classrooms.

LISA SHARON DAN SADIE
Incorporation 
of Assessment 
Centeredness

Teaches test 
taking skills;
Allows choices; 
Show your 
work”;
Negotiation; 
Non-
competitive
clear, consistent 
expectations;
Formative and 
summative.

Revision 
opportunities;
Frequent 
feedback;
Peer and self 
assessment;
Self- monitoring
Clear, consistent 
expectations;
Formative and 
summative.

Frequent 
querying of 
students;  Show 
your work;
Clear, 
consistent 
expectations;
Revision 
opportunities;
Formative and 
summative.

Clear, 
consistent 
expectations;
Aligned 
instructional 
goals with 
standards;
Formative and 
summative.

Assessment-
centered 
Tensions

Redistribution 
of resources.

Frequency of 
testing;
Concerns with 2 
year retention of 
knowledge.

Increased 
paperwork; 
TAKS failure 
to incorporate 
critical 
thinking.

Concerns with 
2 year retention 
of knowledge;
Inequities.

Management 
of Assessment 

Centered 
Tensions

Incorporation of 
assessment-
centered 
elements;
Team player;
Negotiator;
Test questions 
aligned with 
standards.

Incorporation of 
assessment-
centered 
elements;
Communication;
Test questions 
aligned with 
standards.

Incorporation 
of assessment-
centered 
elements;
Increased 
problem 
solving–
increased 
critical 
thinking.

Incorporation 
of assessment-
centered 
elements;
Test questions 
aligned with 
standards.
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Community-Centeredness

Community-centered classroom environments encourage a culture of questioning, 

respect, and risk taking.  The community-centered approach to learning requires the 

development of norms for the classroom and the school as well as connections to the 

outside world.  These norms must support core learning values.  The social norm in a 

community-centered classroom includes the freedom to make mistakes and explore what 

is not known, rather than always having to be “right” when asked a question. This is 

critical in light of the fact that effective and responsive teachers must try to identify 

students’ misconceptions and understand how their ideas change during the course of 

instruction.  A focus on student thinking requires the encouragement for expression of 

ideas, both those that are certain and those that are tentative, as well as risk-taking.  

Mistakes should be considered as helpful contributions, not an inadequacy in thinking.

Community-centered classrooms involve questioning by both students and the 

teacher.  The teacher initially models metacognitive strategies to demonstrate the process 

of thinking, and this monitoring process gradually shifts to the student.  Students then 

begin questioning other students and through answering questions of fellow students, 

understanding is strengthened through effective communication.  Therefore, classroom 

norms that encourage questioning and that allow students to assume the role of teacher-

questioner are important (NRC, 2000, 2005).

While competition among students for approval and grades is commonly used as a 

motivator and is especially prevalent in high-stakes tested classrooms, the concept of 
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competition is at odds with a community ethic of individuals contributing their strengths 

to the community. In fact, competition may create situations that impede learning (NRC, 

2000). In a community-centered classroom, competition is not fostered as it is on the 

opposite end of the learning spectrum from community (Kohn, 1999; NRC 2000, 

Valenzuela, 1999). 

Lisa: Incorporation of Community-Centeredness

Lisa’s classroom was very non-competitive and this was evident in the method 

that she used to return graded exams to her students. Grades for the multiple-choice 

section and the show-your-work section were marked in pencil on the bottom of the 

examination.  Students had been instructed to allow Lisa to slide the examination, front 

side downward, underneath a book. As Lisa distributed the exams, she continually 

expressed her satisfaction with those students who performed well, giving them positive 

feedback.  Students were not allowed to look at the exams until Lisa told them do so.  

When students were instructed to “take a look at them”, the classroom was unusually 

quiet.  Students were not permitted to compare answers or observe each other’s exams.  

Lisa discussed her item analysis with the students, answered questions, gave explanations 

and when the discussion was concluded, asked if any student wanted to negotiate their 

grade.  When several students responded, Lisa had each individual student come to the 

front of the room where they had a confidential conversation.  While some students 

received extra points for their arguments, others did not.  The researcher never observed 

any confrontational arguments and Lisa assumed the persona of a team-player, not the 

authoritative leader.  The classroom resembled a community of learners.



163

According to the HPL framework, the social norm in the classroom should 

include the freedom to make mistakes in order to learn (NRC, 2000). In addition to her 

willingness to negotiate with students with regard to test questions and allowing student 

input on test construction, Lisa publicly admitted to making a mistake during teaching 

and corrected that mistake during classroom instruction.  After making a point to correct 

her error and re-teach the information, Lisa insisted that her students take out their notes 

and make sure that the information was recorded correctly.  By modeling making a 

mistake and correcting it, Lisa taught her students that mistakes were acceptable in a 

community of learners.

Lisa encouraged collaboration in her classroom and students frequently worked 

together on assignments and laboratory activities.  The researcher observed only one 

instance where students worked without collaboration and that occurred during testing.  

Student interviews corroborated this observation:

We do have a lot of days where she gives us worksheets and we work on them 
together.  Well, not necessarily together but we’re able to ask each other 
questions.  That’s really helpful because I am better at some things and I, the 
person who usually sits next to me is better at like, more technical things than I 
was better at the equations. (Student interview transcript)

I think that the project that we did earlier in the year, we had a group and then 
earlier in the year when we did labs that weren’t individual, we were allowed to 
have partners and work together.  And sometimes we get an assignment where we 
are allowed to work quietly together.  And I really think she allows us to give the 
ideas and I inputs from our fellow students. (Student interview transcript)

According to the HPL framework, working collaboratively in groups can increase the 

quality of feedback available to students (NRC, 2000).

The preparation for public display of work gives teachers the opportunity to raise 

standards because the consequences go beyond mere scores on a test (NRC, 2000).  Lisa 
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had her students construct posters giving the results of their independent research projects 

and place them for public viewing in the school hallway.  She increased the public stakes 

of this assignment by calling every parent of her students and inviting them to see the 

posters.  Students were lively and animated when arranging the posters and the researcher 

noted that there were many questions regarding the procedures and results of their 

projects.  

Lisa’s classroom provided the opportunity for students to make mistakes without 

feeling that they would suffer punitive consequences.  In addition, she encouraged 

collaborative efforts from her students and had them publicly present their work.  These 

elements contributed to a community-centered atmosphere in Lisa’s classroom.

Lisa: Community-Centered Tensions

Having a classroom that represents a community of learners rather than having 

students each work quietly at their own desk can present the instructor with many 

challenges.  Lisa spent a great deal of her time multi-tasking during the qualitative 

analysis laboratory and while students were working on various projects.  The researcher 

noted that the level of questioning increased for the teacher when students where working 

collaboratively.  The following sequence of events was observed during a day where 

students were working on their qualitative analysis laboratory:

Lisa: “What was that?  Oh.” (Lisa talking to students in back of classroom and 
does not hear phone ring. Vent hood alarm buzzes.) “Was  that my phone?  It was 
that phone.  It was that phone?  If it rings again answer it.”
Student A: Okay.
(Vent hood alarm buzzes. Lisa talking to student B about results of experiment)
Lisa: “I don’t know.  Here’s what you do.  Sit right there.”(Lisa talks to student C 
walking out the door) “Did you get finished?  Have a good summer!” (Lisa to 
group of students in the back of the room which is filling with smoke.) “Oh my 
gosh! Look at that! Get that under the hood!” Lisa to researcher:  I’m exhausted, 
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I’m exhausted! Lisa to student A: “I mean if you can’t find it Jason, then I have to 
replace it, then who is going to pay for it?  I only want the glassware. Tell me 
what the procedure was that you got to!” (Vent hood alarm buzzes.) Lisa to Jason:  
“Hold up Jason, don’t even go back there.” (Vent hood alarm goes off. ) 
Lisa to Jason: “Well, yeah, technically you should pay for it because that was 
your responsibility.  You got this, that was your responsibility. Okay? I’m not 
going to make a big deal over it, but that’s your responsibility? Got it? Is that it?” 
(Classroom observation transcript)

This level of activity required Lisa to handle many responsibilities, and in a 

community-centered classroom, the researcher observed that this was often the case. 

Some teachers may prefer to have a less active classroom and a more controlled 

environment, as that would take less energy to manage.

Some teachers prefer a very quiet classroom where students are quietly working. 

Lisa’s classroom had a continuous buzz of noise and it was seldom quiet unless she was 

speaking to the entire class.  Even during lectures, some students would talk and unless it 

was extremely distracting, Lisa did not admonish or discipline the students.  It appeared 

that the continuous buzz of students quietly talking was acceptable in this classroom. 

However, in other cases, this continued talking might be problematic. 

Lisa: Managing Community-Centered Tensions

Lisa’s classroom management and reputation certainly facilitated any community-

centered tensions that existed in her classroom.  For example, Lisa was very concerned 

with respect in her classroom and demanded that her students respect each other. She 

stated that she would “take a kid out in the hall and rake them over the coals if they are 

rude or disrespectful toward another student.”  She had a disciplined classroom and had 

not used a discipline referral in 15 to 20 years “because I just don’t need them.”  Her 

students perceived this level of respect in the classroom:
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And she’s very respectful.  She’s very large on respect. Sometimes I’ll say stuff 
that is really funny, but when you think about it, it really doesn’t make any sense.  
She really does not like that.  She has a big problem.  I’m not really sure why.  I 
think it’s because she’s seen the evolution of  [a misbehavior] starting.  Because 
teachers who have been here for years and years see the evolution, see that people 
have been more respectful.  And that goes back to the respect again.  With her, it 
is about respect and about people not respecting her. (Student interview transcript)

In a community centered classroom, teachers need to unconditionally respect 

students’ capacities for learning complex ideas, and students need to learn to respect the 

teacher as an instructional leader.  Teachers will need to earn that respect through their 

actions in order to be regarded as a respectful guide to learning.  It appeared that Lisa had 

earned that respect and was therefore able to manage her community-centered classroom.

Sharon: Incorporation of Community-Centeredness

According to the HPL framework, connections to experts outside of school can 

have a positive influence on in-school learning.  In addition, connections between the 

school environment and broader community should include after-school (or in this case, 

summer school) programs.  This is because learning takes time.  Ideally what is learned 

in school can be connected to out-of-school learning experiences and the reverse is also 

true (NRC, 2000). Sharon assisted with a program known as a summer science institute 

where students were able to earn an environmental science credit by attending field trips 

throughout Texas.  According to Sharon, the program included aquifers, beaches, nature 

preserves, a power plant and other “kinds of cool science stuff.”  By meeting with 

scientists, students learn more about science within the region and incorporate data 

collection with analysis, increasing their science skills.  Sharon encouraged her students 

to attend this program and reminded them to turn in their applications on a daily basis.
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Sharon also encouraged collaboration in the classroom by giving her students 

many opportunities to work together, but this occurred more frequently in the honors 

classroom than in the grade-level classroom.  The collaborative efforts ranged from 

completing textbook assignments to conducting independent laboratory activities as a 

collaborative group.  Students appreciated the opportunity to work together:

She lets us do what- to learn. And she lets us help each other.  It must makes it 
like more, because it just makes me learn better.  Because if we ask her, it helps 
us, too.  But if another person tells you, it sometimes just makes more sense. 
(Grade-level student interview transcript)

Sharon displayed her students’ independent research project posters in the 

school’s front display area near the main offices.  She rotated projects so that several 

students had their work on public display at any given time.  Students seemed pleased 

that their work was recognized and the researcher noted that several students showed 

their projects to their friends as they traversed the hallways.  

Finally, many of the laboratory activities that Sharon used involved the entire 

classroom as a community of learners.  For example, in a laboratory where a carrier for a 

disease had to be identified, all of the students participated, asking questions and 

collecting data.  Other activities included identifying diseases, working on large concept-

maps, laboratory dissections, etc. According to Vygotsky, “the emphasis on establishing 

communities of scientific practice builds on the fact that robust knowledge and 

understandings are socially constructed through talk, activity, and interaction around 

meaningful problems and tools” (NRC, 2000, p. 184). Sharon certainly encouraged this 

knowledge construction in both her grade-level and honors classroom. 

Sharon: Community-Centered Tensions
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Sharon was very concerned about building a sense of community within her 

school.  She felt this was crucial in achieving student success:

Because in schools like [Eastview], urban schools, building the community is one 
of the most important things to students success….Building that community, 
having kids feel successful and cared about.  Those are the things that I think will 
really make a difference in their [TAKS] scores.  (Interview transcript)

However, because Sharon believed she is already over-committed, she felt she was 

unable to help with extra responsibilities such as science club, ninth-grade dinner (an 

event for students and their parents), the Big Buddies mentoring program, and others.  

She said that teachers are overworked and overburdened, and not able to assist with these 

important efforts to build community in her school.

Sharon reported that her grade-level students did not do as much collaborative 

work as her honors students because it was harder for grade-level students to stay on task.  

She felt that they only discussed science if she was in the immediate vicinity, but as soon 

as she left their table, “they were off-task and talking about other things, not science.”  

She felt their maturity level was lower than most of her honors students and that the 

grade-level students were not capable of learning as much in a collaborative atmosphere 

as they did when she made them work alone.  The researcher noted that Sharon’s 

observations were correct.  Students in the grade-level classroom had a strong tendency 

to go off-task when in a collaborative setting.

Cheating was also a problem when doing collaborative work.  While the students 

in the grade-level classroom got caught cheating, students in the honor’s classroom 

tended to get caught less often but reported that cheating frequently occurred.  Students 

did not like being “copied” and resented the close proximity of desks.  When the 
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researcher asked Sharon about cheating, she admitted that incidences involving cheating 

was something she needed to address, but hasn’t had the time to do so yet:

Researcher: “I guess you know they copy all the time.”
Sharon: “Oh yeah.  But I, I can’t, if I can’t catch them there’s not a lot I can do.  I 
try to walk up and down the rows but you know sometimes, honestly, I end up 
sitting up at the front trying to grade something, which is something I should 
probably work on, but you know if I do catch them, they get a zero, they have to 
come in and do a make-up assignment for it.”

Not all students appreciated working within groups, as they felt that certain group 

members did not contribute fairly to the product.  One student reported:

If I find somebody is my friend, but they’re not very responsible in their school 
work and they are not responsible in taking their own part, then all the work is put 
on me.  Usually, I’m put in that situation. (Honors student interview transcript)

When the researcher asked the student if the peer-review process counteracted this 

tension, the student reported that only some students were peer reviewed, not all.  

Therefore, she received a low grade on the project and was very frustrated.  The student 

preferred to work alone.

Sharon: Managing Community-Centered Tensions

Sharon encouraged her students to work collaboratively.  Her grade-level students 

often went off-task when in a collaborative setting, but Sharon would often give them the 

opportunity to work and if they appeared to be off task, would warn them that their 

behavior would warrant returning to working alone.  If students complied, they were 

permitted to work collaboratively.  If not, she made them return to their original seats.  

The National Research Council stated a key environment for learning is family as 

they often provide resources for children’s learning (NRC, 2000). Sharon kept in close 

contact with the students’ parents by e-mailing them a weekly agenda and telephoning 
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them when necessary.  The sense of community in her classroom extended to her 

students, their parents, and outside experts who were invited to come into the classroom 

at various times and share their expertise.  Sharon also extended the sense of community 

to the school as she continually reminded her students of upcoming events. One example 

was the annual awards dinner where she encouraged her students to attend as there would 

be prizes, cake, refreshments “and lots of fun and cool stuff.”  Sharon realized the 

importance of establishing a sense of community within the school and as departmental  

chairperson, encouraged her teachers to have this sense of community in their 

classrooms. However, she also realized that due to lack of resources, many community 

programs had become inactive.

Dan: Integration of Community-Centeredness

By establishing communities of scientific practice and socially constructing 

knowledge and understandings through talk, activity and interaction, meaningful 

problems can be solved and students learn about the tools that are required to solve those 

problems (NRC, 2000). Dan’s classroom is set up with laboratory tables, creating a small 

community of four students within a larger community of learners.  While this seating 

arrangement contributed to the occasional problems with talkative students, students 

enjoyed having this sense of community in the classroom:

Student: “Well, the way it’s done and set up right now, there’s four people to a 
table.  So in other words, its like a small community.  We can talk amongst 
ourselves about the concept we’re learning.”
Researcher: “Does that work well for you?”
Student: “Yes it works very well for me and it’s a way for me to meet new 
friends, too….I like working together with other people because you can express 
your idea that you have and some other student will add onto that.  So, they’ll tell 
you an idea that would work that way but it’s a little bit better.  So it’s better to 
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have like two heads than one head on the same thing.” (Student interview 
transcript)

Connections to experts outside of school can have a positive influence on in-

school learning (NRC, 2000). Dan brought outside expertise to the classroom by showing 

his students videos that had been recorded at community colleges. Students liked this 

experience as a “really good teacher” taught them about physics in a classroom lesson 

that had been videotaped. 

Dan: Community-Centered Tensions

Having  students  sit  at  tables  certainly  helped  create  a  community-centered

atmosphere in his classroom, but also increased the amount of student conversations.  A 

low buzz of students talking always existed in his classroom.  When asked about this, 

Dan responded that he felt that today’s students were accustomed to distractions and that 

they dealt with them on a regular basis:

They have the video games, the IPods… bells and whistles are an integral part of 
their day-to-day living.  They are not used to the quiet environment that you [the 
researcher] and I grew up with.  I generally let them talk unless things get out of 
hand, and then I will insist that they tone it down and pay attention to what is 
happening in class. (Interview transcript)

Discipline did often appear to be a problem with this class, and Dan repeatedly 

admonished his students for talking in class, or talking while he was lecturing. At one 

point, the talking “got out of hand”, and he used a wind-chime located in the front of the 

room to get the students’ attention.

Dan: Managing Community-Centered Tensions
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Dan expected his students to immediately begin working on the warm-up activity 

when they entered his classroom in order to alleviate some of the talking and social 

discussions that ordinarily would have occurred. 

Well, it’s usually like we just get to work as soon as we get in, and we just go 
through the day and he helps us with our work....Like he gets everybody on task 
pretty quickly. (Student interview transcript)

To help with cheating issues, Dan made three different versions of exams as the 

seating arrangement made it very easy for students to copy answers.  Students were told 

to write what version of the examination they possessed, and the researcher noted that 

they did not look on other students’ tests.

Sadie: Integration of Community-Centeredness

Sadie’s classroom had laboratory tables that were shared by two students, creating 

a community within a community. However, the seating arrangement was not sufficient 

to create an atmosphere of community-centeredness. A community-centered classroom 

climate is one where students are more likely to share their thinking where others express 

genuine interest in what they have to say (Minstrell & Krauss, 2005). Attention is 

extremely important to learning (NRC, 2000), and Sadie’s classroom lacked the attention 

that is necessary for students to share their thinking. The constant level of talking, 

distraction, bickering among students and general lack of respect between students 

created an atmosphere where students competed for the teacher’s attention through the 

use of negative behaviors. 

Sadie: Community-Centered Tensions

Sadie’s classroom had a sense of community-centeredness as students often 

collaborated with each other on assignments and laboratories. However, the level of 
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constant distractions created by students that were off-task and continually talking 

created a difference in opinions from students on whether the classroom was community-

centered or not:

There’s not really collaboration, just a lot of people talking but not about science. 
(Student interview transcript)

If I get a good partner I can usually get my work done.  But sometimes I don’t 
have the best partner, and wish I could just work on my own. (Student interview 
transcript)

I like working with other people because I lack confidence, so I don’t feel like my 
answers are good enough.  I can always ask them what their opinion is and they 
can help me maybe make mine better a lot of the time. (Student interview 
transcript)

Sadie: Management of Community-Centered Tensions

Sadie’s classroom management was not effective in controlling the level of 

student talking and student created distractions.  Perhaps in the future when she 

incorporates some of the ideas she received at the workshop she attended, things will 

improve.  Teachers need to earn the respect of their students through their actions as a 

respectful guide to learning (Minstrell & Krauss, 2005).  Sadie had not earned the respect 

of her students as an instructional leader, and her classroom management capabilities 

prevented her from being an effective teacher in establishing a climate of community-

centeredness.

COMMUNITY-CENTERED SUMMARY

The following table summarizes how each of these teachers incorporated elements 

of community centeredness and managed some of the tensions associated with teaching 

science in a TAKS tested classroom:
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TABLE 6: Summary of community-centered elements and management of tensions in 
participating teachers’ classrooms.

LISA SHARON DAN SADIE
Incorporation 

of 
Community-
Centeredness

Non-
competitive 
classroom 
atmosphere; 
Mistakes 
acceptable; 
Collaboration; 
Public display 
of work; 
Community of 
learners 
established in 
laboratory.

Invited outside 
experts; 
Collaboration; 
Public display 
of work; 
Community of 
learners 
established in 
laboratory.

Sense of 
community in 
classroom; 
Invited outside 
experts.

Community 
atmosphere 
offset by 
distractions.

Community-
Centered 
Tensions

Stress in multi-
tasking; 
Students 
talking.

Lack of 
community in 
school; Grade-
level students 
off task; 
Cheating.

Students’ 
excessive 
talking; 
Discipline 
issues; 
Cheating.

Constant 
distractions and 
talking.

Management 
of 

Community-
Centered 
Tensions

Mutual respect 
between teacher 
and students; 
Effective 
method in 
returning 
exams.

Collaboration a 
privilege, not a 
right; 
Communication 
with parents via 
e-mail and 
phone.

Created 
different 
versions of 
tests; Students 
required to stay 
on task.

Ineffective 
classroom 
management-
training may 
lead to 
improvement.

Effectively Balancing the HPL Framework

Learning occurs most effectively when all four components of the HPL

framework are balanced.  Underemphasizing one or more components of can make it 

harder for all students to succeed.  As an example, a teacher can be overly learner-

centered and community-centered, but fail to emphasize the acquisition of important 

concepts and skills (knowledge-centered) that students need for successful lives.  If 

teachers are not assessment-centered and use, for example, multiple formative-
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assessments, they may not realize that students are not making adequate progress until the 

year is over and it is too late to assist them. 

PART FOUR: IDENTIFICATION OF ELEMENTS OF MULTICULTURISM IN 

PARTICIPATING CLASSROOMS

Students’ real-life experiences should be legitimized as part of the “official 

curriculum” (Ladson-Billings, 1994) as they come to school with a rich store of cultural 

and experiential knowledge, talents, and strengths that should serve as a foundation for 

further learning (Gutstein et al., 1997). Culture is not just a backdrop to learning, but as 

Rogoff (2003) argues, development is the process of learning the tools and tasks of a 

particular culture.  The goals of the development are culturally determined.  Teachers not 

only must be aware of cultural differences, but also be cognizant of what is important to 

learn and how that learning takes place in different cultures.  Rogoff observed that 

“learning is a process of changing participation in community activities (p. 284).  These 

activities include those that occur in the classrooms, homes, and the community. 

 When the teacher’s culturally-based perspective is very different from that of the 

children in her classroom, she must do a great deal of learning about the cultural contexts 

the children bring with them into the classroom (Darling-Hammond & Bransford, 2005). 

Sadie admitted that her Caucasian, upper-middle class perspective was different from that 

of her students and attended a workshop in order to reconcile the differences between her 

perspective and theirs. Teachers hold great power and capacity to construct positive 

learning environments that value and affirm children’s unique cultures and experiences, 
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thereby providing a conducive climate for motivation and achievement (Darling-

Hammond & Bransford, 2005).  

Lisa and Sharon had very strong perspectives on their students’ personal lives 

outside of the classroom and frequently mentioned information that related to their 

students.  For example, Lisa had an Asian exchange student named Karen in whom she 

took a great deal of personal interest in “helping her adjust to the social and academic 

differences in our school and community.”   Conversations between Lisa and Karen 

occurred frequently and often during class, and the banter was often overheard by other 

classmates who joined in the conversations.  The researcher noted that on the last day of 

class, Karen cried when telling Lisa good-bye.  It was obvious that the emotional 

attachment was strong and authentic.  Sharon had several students that were second year 

ninth-graders that she mentored, often inquiring about activities that they pursued outside 

of school, and calling at home if they did not come to class.  

 The teacher’s ability to create culturally responsive learning experiences, 

including choices of content, representations, and forms of discourse that connect to 

student experiences, will help the teacher create bridges for students into academic 

material (Gay 2000).  All teachers used relevant examples when teaching content that 

related to students’ personal interests.  By creating a learner-centered environment, and 

incorporating students’ prior knowledge and experiences into a knowledge-centered 

environment, these teachers connected science and science content to the lives of their 

students.  In addition, by addressing different learning styles and teaching content in 

various ways (e.g., lecture, laboratory, video, etc.), these teachers incorporated elements 

of multiculturalism in their classrooms.
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All teachers respected the language of their students.  The language that children 

speak often affects teachers’ and others’ assumptions about students and their abilities.  

Teachers need to understand how nonstandard uses of English evolve and avoid sending 

the message, either overtly or implicitly, that the language spoken by some groups of 

students is linguistically inferior to that spoken by others (NRC, 2005).  Sharon and Sadie 

had predominately minority students in their grade-level classrooms.  Many of their 

students were Mexican American with English as their second language. Their students 

often used language that contained slang and would often converse among themselves in 

Spanish.  Sharon and Sadie respected their use of Spanish and encouraged them to speak 

in Spanish when working collaboratively.  They recognized that their students’ linguistic 

differences were not a symptom of some inability to learn, but a base of linguistic 

information to talk about, use, and build from. 

Teachers often became aware of personal information related to their students’ 

background during classroom discussions and tried to incorporate that into their 

curriculum and planning.  For example, Sharon’s grade-level students were not able to 

collect leaves after school as many of them had no personal transportation and used the 

school bus system.  Because this was the case for so many of her students, Sharon set 

aside class time to go outside of the school building and collect leaves from trees on 

school grounds.  Lisa was available before, during and after school during the qualitative 

analysis laboratory in order to give all students the chance to work, regardless of 

transportation and job-related issues.  Sadie and Dan were also available according to the 

needs of their students.  
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When teachers develop “sociocultural consciousness”, they understand that 

individuals’ worldviews are not universal but are greatly influenced by their life 

experiences, gender, race, ethnicity, and social-class background (Banks, 1998; Villegas 

& Lucas, 2002).  Sharon’s fast-food analogy is an excellent example of presenting 

expectations by using an example what was familiar to the students.  Dan’s use of the 

Mustang-GT as an example of calculating horsepower or baking a potato in a microwave 

to calculate cost/kilowatt were relevant and identifiable.   Sadie’s biology-bingo game 

made a test review challenging and interesting.  

Cooperation, collaboration and community are prominent techniques and goals in

educating marginalized Mexican American, Asian American, and African American 

students.  Students value human connectedness and collaborative problem solving has a 

high priority in these cultures.  Also, cooperation is important in these groups’ learning 

styles, especially the communicative, procedural, motivational and human relation 

aspects of learning.  According to Gay (2000), cooperative learning should be a key pillar 

in culturally responsive teaching.  In establishing community-centeredness in their

classrooms, the participating teachers encouraged cooperation and collaboration.  All 

classrooms encouraged students to solve problems collaboratively at several points 

during classroom instruction and during laboratory activities. 

Summary: Incorporation of Multicultural Elements

When asked if teachers specifically incorporated elements of multiculturalism 

into the creation of their curriculum, all four teachers in this study gave a negative 

response during their interview.  They did not seem to think that this incorporation was 
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necessary. While Sharon admitted that this incorporation was “something to work on”, 

the others did not express any concern for this issue.  

Evidence of multicultural elements in teaching and curriculum creation by these 

teachers was somewhat deficient until data revealed a characteristic that all classrooms 

had in common: a climate of caring.  

PART FIVE: IDENTIFICATION OF TEACHER QUALITIES THAT 

CONTRIBUTE TO A STRUCTURE OF CARING

Ladson-Billings (1994) found evidence of caring in her study of successful 

teachers of African American students when she asked the students what they liked about 

their classes and they responded, “the teacher.”  In elaborating on this choice, they 

explained that the teacher listened to and respected them, encouraged them to express 

their opinions, and was friendly to them both in and out of class.  Darling-Hammond and 

Bransford (2005) reported that students declared good teachers are respectful of them, 

care about them, provide choices, and are tenacious in their efforts to make the 

information taught more understandable for them.  Conversely, poor teachers are those 

who don’t listen, don’t care, are too hurried to persist in facilitating learning, and are 

unconcerned about the general well being of students.  The students feel a need to have 

personal connections with their teachers. This occurs when teachers acknowledge them, 

appreciate their intellect, show them respect, and make them feel important. The 

following teacher qualities are those that were common among all four participating 

teachers and were prominently mentioned during students’ interviews as well as 

noticeable during classroom observations.
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Respectful of Students

All teachers in the study had the respect of their students, and conversely, 

consistently showed their students a great deal of respect.  Lisa, after seeing her video-

taped teaching episode and reflecting on it, became aware that her students were afraid to 

be critical in her classroom.  Since then, she has tried to make her classroom more 

learner-centered where students are allowed to negotiate, have a voice, and where their 

opinions are valued.  One student reported that Lisa’s “respect for us is so profound.”  

Another student reported that Lisa was “very large on respect.  I think that is a very 

important thing for teachers to show kids, especially in public high schools.”  Sharon, 

Dan, and Sadie had similar comments from their students. One of Dan’s students said, 

“he’s a very respectful teacher in my eyes. I watch him and see.”  One of Sadie’s students 

reported that Sadie “is not rude or anything and she tries her hardest to be very polite and 

giving to you.”  All teachers were consistently polite to their students, apologetic if they 

made mistakes, referring to students by their names, and repeatedly saying “please” and 

“thank-you.”  When teachers disciplined students or attended to disruptive classroom 

situations, teachers did not raise their voice and remained calm in their demeanor. When 

teachers convey a genuine respect for their students and treat their problems, interests, 

opinions, and views as important, they are helping their students see themselves as 

valuable contributors to school and society (Katz, 1993).  

Enthusiasm for Teaching

All participating teachers had a high level of energy that translated to a positive, 

exciting, energetic style of teaching.  Whether during interviews or in classroom 

observations, it was obvious that these teachers were sincerely devoted to their profession 
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and to their students.  Lisa admitted to engaging in “laugh therapy” on the way to school 

in the morning in order to approach her students with a positive outlook.  Her students 

said that she “makes class fun and exciting.  I’m really glad it’s my 7th period class 

because if I’ve had, like a bad day, I go there and she’ll make me laugh.”  Another 

student described her as “bouncing off the walls and extremely energetic. I am very 

surprised by the amount of energy that she has.” Students described Sharon as exciting 

and “she makes science so fun.  She gets so excited about teaching biology.” Another 

student said that Sharon is “always happy when she gets to teach [biology].  So I think we 

also kind of motivate her to teach.”  Dan’s enthusiasm was permeable and his students 

were receptive to his “laid-back attitude where he gets so into what he is teaching us.  He 

totally gets excited.”  Sadie’s students said that she is “motivating for us.  She is so 

excited sometimes about teaching biology…like a little kid on Christmas.”  It was 

obvious that these teachers had a high level of satisfaction and enjoyment when they were 

teaching and their students perceived this and appreciated their enthusiasm.

Approachable and Personable

Lisa knows her students’ interests and passions and often engaged in 

conversations that revealed her personal knowledge about her students.  Her general 

classroom banter included subjects that ranged from students’ favorite Starbucks coffee 

choices to hair styles to recently released movies.  She knew about her students’ 

extracurricular activities and often talked to them about their passions and interests.  Lisa 

often counseled her students regarding personal issues and these episodes were 

mentioned in several interviews.  
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Sharon had a personal rapport with her students and tried to communicate with all 

of them on a regular basis.  While she admitted that she was not one to “pour my heart 

out” for her students, she had a very professional and caring attitude that her students 

appreciated.  One student stated that “I think she really cares and that’s why she became a 

science teacher.”  Another confided, “when I had a problem in my family and there was 

nobody else here, and it wasn’t about science or whatever and so I just came to her and 

she helped me and then it was solved.”  

Dan was described as approachable because “you can just talk to him about 

anything and he’ll find a general interest in it.”  Students liked his affable demeanor and 

considered him to be “friendly to us. He laughs with us and is cool about things.” 

Students often described Sadie as being sweet-natured and nice.  One student said 

that Sadie “doesn’t really want to be a mean person, so she…it shows in her personality.”  

Another stated that Sadie is “the nicest person.  And a nice teacher.  And she’s 

respectful…even if you aren’t clicking with things, she understands.”  All teachers were 

consistently available to their students before, during, and after school. They had open 

door policies during their off-periods where students were allowed to come to their 

classrooms and speak to them, receive tutoring, or complete assignments.  

Lifelong Leaner

All four teachers had advanced educational degrees in their field of study and 

continued to pursue professional development outside of that required by the school 

district. Lisa reported a conversation where a student told her that, “You’re not supposed 

to keep learning.  You’re supposed to know all this stuff.”  Lisa replied that, “If I know 

all the stuff, then I’d quit.  When I stop learning, I’m done.  That’s my motivation [to 
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keep teaching].”  She continues to audit chemistry classes at a large university during the 

summer, attends chemistry conferences that are not included in the school district’s 

professional development, and is a state officer for the Texas Student Council.  She 

admitted that she makes a conscious effort to remain current in her field. When a student 

approached her about astronomy and didn’t understand why her peers were not interested 

in the topic, Lisa said she “spent my spring break reading about discovering the universe 

to try to bring what I love, chemistry, to her.”  Her students are aware of her life-long 

learning habits.  One student said, “I know she reads.  She has chemistry books all around 

her room, and I know she reads stuff.”

Sharon has a Master’s Degree in Science Education and is going to complete the 

National Board of Professional Teaching Standards. National Board Certification is a 

demonstration of accomplished teaching practice as measured against high and rigorous 

standards. Teachers reported spending approximately 300 to 800 hours preparing their 

portfolios for assessment.   Sharon felt that her graduate experience helped her to further 

shape and define her pedagogical content knowledge and that this experience further 

helped her to implement many of the theoretical and instructional ideas in her classroom.

Dan has a Master’s Degree in chemistry and extensive experience in the research 

and development arena for a large chemical company.  He is committed to sharing his 

problem solving and leadership experiences with his students in an effort to help them 

realize “what it takes to make them employable.” During the summer, he spends time in 

professional development activities that are not included in his school district’s agenda, 

and spends time writing curriculum for the following year. An admitted perfectionist, 
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Dan continues to refine his instructional strategies and develop new units to teach his 

students with deep conceptual understanding.

Sadie has extensive graduate experience in neurophysiology and lacked one 

semester in completing her PhD before realizing that she preferred teaching over 

laboratory research.  She also attended a lengthy workshop to acquire further training in 

multicultural instructional strategies, and appreciated the experience. In addition, she 

attends Advanced-Placement workshops during the summer to further her instructional 

knowledge.

All teachers held positions outside of the classroom where they contributed their 

knowledge and opinions with their peers and administrators.  Lisa was Chair of the 

Department, and held committee leadership positions within her school.  In the past, she 

was cheerleader sponsor and student council sponsor.  Sharon was Chair of the 

Department and an assigned mentor for at-risk students.  She also held various committee 

leadership positions.  Dan was Lead Teacher for the chemistry department and Sadie was 

a member of the school district’s ninth-grade advisory board. 

Research on the relationship between teacher education, teaching practices, and 

student achievement has looked at how various kinds of preparation relate to student 

learning.  At the most general level, for example, a number of studies conducted at the 

individual classroom, school, district, and state levels have found that students’ 

achievement is significantly related to whether their teachers are fully prepared or 

certified in the field they teach, after other teacher and students characteristics are 

controlled (e.g., Darling-Hammond 2000, Fetler 1999, Goe, 2002).  Another study has 

suggested that master’s degrees in relevant fields like science or science education 
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contribute more to teacher effectiveness than master’s degrees in fields not related to 

teachers’ teaching fields (Goldhaber & Brewer, 1998).  Similarly, Wenglinsky (2002) 

found students do better on the NAEP science assessments when their teachers have 

majored in science or science education, have had more training in how to develop 

laboratory skills, and engage in more hands-on learning.  He also found that the 

combined effects of the teaching variables he studied – teacher’s content background, 

professional learning opportunities, and specific practices – outweighed the effects of 

students’ socioeconomic status on student achievement.

Fair

Students reported that all four study teachers were fair and reasonable on tests, 

expectations, and grading policies.  Lisa’s students were permitted to negotiate grading 

policies as part of her feedback process when returning tests.  She adjusted her 

expectations when she noted some students were challenged in completing the qualitative 

lab assignment in order to give them credit for the work they were able to complete.  Lisa 

gave her students the opportunity to provide their input and opinions when writing her

exams.  Her students also reported that Lisa treated everyone equally, and that she “didn’t 

pick favorites.”  Sharon had policies that were fair and consistent and the students 

interviewed all agreed that she was fair.  The students felt that Sharon’s Biology Coupon 

policy was very fair and that it allowed everyone equal opportunities in answering 

questions and obtaining coupons.  One student stated that the Biology Coupons were 

“one of the fair things that I probably agree with the most.”  Dan’s interviewed students 
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agreed that he treated everyone equally, his tests were consistent, and that he was fair and 

equitable in his teaching practices.  Sadie’s students felt that she was fair and that “she 

gives everybody the same amount of attention, the same amount of quality and 

everything.” 

Student Advocate

The teachers in the study believed in and supported their students’ efforts, 

successes, goals and aspirations.  They believed that they were teaching their students 

more than content knowledge; they were teaching their students about life.  Lisa 

expressed her desire to teach her students about choices and “being the best you can be.”  

The researcher observed several conversations that she had with students regarding their 

future plans and what courses to take, colleges to attend, choices to make.  Lisa was 

always supportive, telling students that they were capable of doing whatever they 

concentrated their efforts on and that they would be successful.  She admonished students 

when they set their expectations too low and, for example, decided not to pursue any 

further courses in chemistry or physics because they perceived them as beyond their 

capabilities.  Another student asked her advice concerning his theatrical career 

aspirations, and she was equally supportive, telling him that he was talented and would 

“make it in the real world with hard work and a sense of humor.” 

 Sharon would not allow her students to settle for anything less than excellent in 

their work.  When students complained that they could not do an assignment, Sharon 

went to great lengths to make them feel successful by re-teaching, helping them 

understand expectations, and giving them every opportunity to revise their work.  She 

was genuinely concerned when students failed to come to class and took time to contact 
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parents to encourage their student to attend and be successful. Sadie was concerned that 

her students understand their role in the world and that “their actions impact the world.”  

A member of the ninth-grade advisory panel, Sadie’s insights helped formulate future 

policy for the school district in their long-range plan to increase student success at the 

ninth-grade-level “because that is where we lose the most students.” 

Dan was adamant in expressing his concern to help students become better 

problem solvers as “problem-solving is a tremendous part of being successful in the 

business world.”  He, too, was interested in teaching life skills such as individual 

responsibility and personal awareness of “where [the students] are going and how 

successful they will be when they get there.” In all four cases, students mentioned during 

interviews that their teachers had counseled themselves, a friend or a family member on a 

matter that was not related to school and that the counseling resulted in a feeling of 

success and reconciliation with the problem.  

On the other hand, being a student advocate also means recognizing that their 

students have problems that may not be reconcilable.  For example, the teachers all 

expressed concern with the choices that students faced and often felt there was little they 

could do to prevent the students from making the wrong choices.  Family members and 

society, in their opinion, had more influence on their students in many cases.  Teachers 

also expressed their frustrations concerning the disconnection between policymakers and 

policy that affected their students.  Lisa’s remark regarding “a lot of kids are losing out 

on what really needs to be happening” was a comment that all supported when 

interviewed.  Frustrated by policy being written by those who are farthest from the 

students, the teachers often felt inadequate to correct the transgressions that they 
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witnessed on a daily basis.  However, as student advocates, they continued to try to make 

a difference in their classrooms.  Regardless of what reform policy was going to be 

implemented in the future, Lisa, Sharon, Dan and Sadie vowed that they would not 

change their current instructional practices in order to assure their students the chance to 

be successful.  They would continue to work and strive for the creation of a Pedagogy of 

Promise.

High Expectations for Students

By being unilaterally in charge of classrooms, teachers control and monopolize 

academic interactions.  Teachers decide who will participate in what, and these decisions 

and their consequences are direct reflections of teacher attitudes and expectations.  When 

teachers have positive perceptions of their students, they are advantaged in instructional 

interactions; those who are viewed negatively are disadvantaged, sometimes to the point 

of non-participation and exclusion.  According to Gay (2000), disparities in opportunities 

for classroom interactions are affected by many variables, most of which have nothing to 

do with the intellectual abilities of students. 

Sadie and Sharon both complained that their grade-level, predominately Mexican 

American students had low expectations and were “pulling not learn.”  Over time, 

negative teacher attitudes and low expectations can cultivate “learned helplessness” 

among minority students (Holliday 1981, 1985).  If told too often for too long that their 

contributions and competencies are not worthy, students will stop being intellectually 

engaged in classroom interactions.  Sharon referred to this as “flying under the radar” and 
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this was the reason why she recorded student responses during classroom interactions in 

an attempt to call on as many students as possible.  

Teacher expectations are also affected by the gender of students, and in science 

classrooms particularly, male students are given deference over female students (Klein, 

1982; Lynch, 2000).   During her interview, Lisa mentioned becoming aware of a lack of 

females in her classroom, and since she was a tom-boy as a youngster, knew that she had 

been relating in a more engaged and discursive way with her male students.  She became 

reflective of these tendencies and specifically addressed them by incorporating more 

conversation and interaction with her female students.  The observed classroom had 48% 

females on the roster.  

During three classroom observations per teacher, the researcher tallied the number 

of times the teacher responded to their male and female students.  There were no 

statistically significant differences between mean averages for male and female 

interactions for all teachers (p ≥0.05). 

Teacher expectations significantly influence the quality of learning opportunities 

provided to students.  Values and beliefs do not necessarily translate to behavior, but 

expectations do (Gay, 2000). If teachers expect students to be high or low achievers, they 

will act in ways that may cause this to happen. The expectation requires focused beliefs 

and deliberate and systematic action over a period of time (Good & Brophy, 1994). Lisa, 

Sharon and Dan had high expectations for their students as was reported in the 

“Incorporation of Assessment-Centeredness” section for each of these teachers.  Students 

perceived their teachers’ belief and confidence in them.  The well-designed and detailed 
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rubrics provided expectations and outlined exactly what actions were necessary to meet 

classroom requirements. 

Summary:  Establishing A Climate Of Caring

Students in these classrooms felt cared for and respected by their teachers.  “The 

teachers care, they care about us.” “[Sharon] will take care of what we need before she 

takes care of what she needs.” “[Lisa] knows her students and understands them better 

than any teacher I’ve had.”  These teachers were advocates for their students, had 

communication with their parents and other family members, called at home if students 

were absent, and were available for tutoring and/or to counsel their students.  They had 

high expectations for their students and made those expectations visible.  They were life-

long learners who continued to develop their content knowledge and reflected upon their 

teaching practices.
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CHAPTER FIVE

DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS

OVERVIEW

This chapter addresses the findings with regard to the following research 

questions addressed in this study:

1.  How do high school teachers manage obstacles and tensions that arise when 

using constructivist curriculum and inquiry-based instructional strategies such as those 

found in the How People Learn theoretical framework with district mandated content 

standards that are driven by high-stakes testing?

2.  What choices, if any, do teachers make in designing their curriculum that 

integrates science disciplines and students’ languages and cultures?

3.  What are some teacher qualities that were common among this purposive 

sample of exemplary teachers in high-stakes science classrooms?

This chapter also includes the implications of this study as well as recommendations for 

future research.

DISCUSSION

Discussion: Research Question One

Research Question 1 asked, how do high school teachers manage obstacles and 

tensions that arise when using constructivist curriculum and inquiry-based instructional 
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strategies such as those found in the How People Learn theoretical framework with 

district mandated content standards that are driven by high-stakes testing?

According to the How People Learn (HPL) theoretical framework, learning 

environments should be examined in light of new developments in the science of 

learning, including the degree to which classroom learning environments are learner-

centered, knowledge-centered, assessment-centered, and community-centered.  However, 

tensions arise when teachers must decide how to maintain the integrity in a classroom 

that incorporates elements of the HPL framework while complying with district and state 

accountability requirements.

Learner-Centered Environments

Learner-centered environments are those where learners use their current 

knowledge to construct new knowledge.  Sometimes learners’ current knowledge 

supports new learning and at other times it impedes learning.  Effective instruction begins 

with what learners bring to the classroom, including their cultural practices and beliefs, as 

well as academic content knowledge. Students in learner-centered environments try to 

make connections between previous knowledge and current academic tasks.  While 

teachers do not necessarily share the life experiences of each of their students, they try to 

find ways to become familiar with each student’s special interests and strengths (NRC, 

2000). One of the key features of modern learning theory is that optimal learning 

environments must be tailored to specific learning goals, to the students’ backgrounds 

and prior knowledge, and to the contexts in which learning will occur.  Thus teachers not

only need to understand basic principles of learning, but must also know how to use them 
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judiciously to meet diverse learning goals in a context where students differ in their needs 

(NRC, 2005). 

The high-stakes system of testing emphasizes the lowest level of information and 

skills (Darling-Hammond, 2003; Hilliard, 2000; Popham, 1999).  Teachers in high-stakes 

classrooms report that the pressure to teach the skills on high-stakes tests has caused them 

to severely decrease or eliminate other forms of learning, such as project/problem based 

instruction and extensive laboratory activities, due to lack of time and imposed 

instructional planning guides.  Research tells us that these activities and projects are 

highly motivating and increase critical thinking (NRC, 2000, 2005).  

Lisa and Sharon both had their curriculum planned in units where they 

incorporated extensive laboratory activities as part of their plan.  These units incorporated 

the district mandated Instructional Planning Guide (IPG), however, Lisa and Sharon both 

tailored the IPG to fit the needs of their students.  For example, Lisa’s end of year 

qualitative laboratory analysis provided a culminating laboratory activity where students 

used knowledge that had been constructed throughout the year.  Sharon spent several 

weeks on a plant unit where students incorporated flower dissections and conducted a 

multi-variable experiment that investigated transpiration in plants. In this manner, these 

teachers avoided using simple laboratory activities and were able to provide the 

opportunity for deep questioning, detailed explanations, and increased critical thinking. 

Research on children’s learning shows that learning is not linear and must engage 

students’ active learning (NRC, 2000; Zull, 2002).  

Learning that emphasizes brief and discreet selected pieces of information without 

connecting them and building cumulative skills that can be applied in an unfamiliar 
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setting is counterproductive to understanding (NRC, 2000). Activity-based learning 

involves students taking part in what the NRC (1996) terms “mind-on-experiences”. All 

participating teachers in this study taught in a cumulative fashion, often using 

overarching themes while building on conceptual knowledge.  Lisa’s qualitative analysis 

laboratory used a great deal of the information that her students spent the entire year 

acquiring through lecture, demonstration, and laboratory activities.  Sharon had the plant 

unit as a four week instructional event that culminated with several laboratories, an 

independent research project, leaf collection, and concept map where students had to 

connect what they had learned with previous knowledge.  Dan had the electricity and 

power unit that incorporated elements of experimentation, calculations, and knowledge 

acquisition through laboratory and lecture.  Sadie’s animal physiology unit incorporated 

elements of student participatory laboratory, video, Biology-Bingo, and lecture.  All 

teachers used the IPG’s and TEKS to design their units, and they did so by connecting 

information in a deep and meaningful fashion. 

All participating teachers taught more than simply science content in their 

classroom and were committed to teaching their students “life-lessons”, a valuable 

contribution to their learner-centered environments.  Teachers stressed elements of 

personal responsibility, making the right choices, and “being the best you can be.” 

According to the HPL framework, teachers should know what students know and can do 

and sense their students’ interests and passions (NRC, 2000).  Teachers often made 

references to their students’ personal and social intentions or experiences.  Lisa knew 

each of her students and frequently called on them, asked about their personal life, their 

family, their extracurricular activities, and counseled them when asked.  Sharon took a 
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personal interest in contacting students who failed to attend class and mentored several 

at-risk students.  Dan and Sadie were familiar with their students and tried to appeal to 

what personally interested them.  These teachers provided an ethic of caring by 

personally engaging with their students (Goldstein, 1997; Noddings, 1984).

All teachers mentioned their concerns regarding the social challenges facing 

students and identified problems that students experience in an urban school setting.  

Chemical abuse, entertainment, misplaced priorities, and working schedules were just a 

few of the choices that potentially interfered with students’ academics. Teachers realized 

that TAKS scores were often influenced by social challenges and this fact was frustrating 

for them .

Knowledge-Centered Environments

Effective learning environments must also be knowledge-centered. The ability to 

think and solve problems requires well-organized knowledge that is accessible in 

appropriate contexts. An emphasis on knowledge-centeredness raises a number of 

questions, such as the degree to which instruction begins with students' current 

knowledge, skills and developmental level, rather than simply presenting new facts about 

the subject matter. Examples of knowledge-centered questions in a science classroom 

include questions that ask students to develop hypotheses, make comparisons, analyze 

and synthesize data, evaluate possible solutions, and make judgments about what they 

have found. A knowledge-centered perspective on learning environments also highlights 

the importance of thinking about designs for curricula. To what extent do they help 

students learn with understanding versus promote the acquisition of disconnected sets of 
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facts and skills? Curricula that emphasize an excessively broad range of subjects run the 

risk of developing disconnected rather than connected knowledge.

Lack of time for teaching content was an overbearing tension for all four 

participating teachers.  Teachers were challenged in trying to provide more depth than 

breadth in curriculum.  Kohn (2001) wrote that tests “cannibalize the curriculum” and 

Goodman (1988) discussed the disenfranchisement of teachers when the 

conceptualization of instruction and curriculum are separated. Sloan (2005) reported 

narrowing of curriculum and telescoping around material that was specifically covered on 

the TAKS.  Sometimes the most knowledgeable teachers are asked to ignore their lesson 

plans and teach to the sequence and format of the state mandated tests.  Lisa’s favorite 

lesson involved Faraday’s History of the Candle (1988), yet she was not able to teach the 

lesson this year.  Sharon had to omit a web-based ecology problem-based lesson that she 

created as part of a professional development program due to lack of time. Sadie and Dan 

both mentioned leaving out their favorite classroom lesson plans because they did not 

“fit” with the district’s IPGs.  

Time constraints existed in an over-loaded daily school schedule and were 

exacerbated with lists of state and local standards that teachers are required to cover.  All 

teachers mentioned that one way they manage this tension is by managing every minute 

of every classroom period every day.  From the time the students walk into the room, 

work begins either with an activity or warm-up questions and students work until the bell 

rings. There are no make-up days for work. When video-tapes were shown, they were 

carefully selected and were usually accompanied by questions that students completed as 

they watched the video.  According to Minstrell and Krauss (2005), thinking needs to be 
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challenged whenever passive media are used. When teachers provided a worksheet or set 

of questions regarding the video, students were more likely to stay on task.  Time was a 

precious commodity in these teachers’ classrooms, and it was tightly planned and wisely 

delegated.  However, even with such strategies, teachers still felt that they were not able 

to adequately cover all the content that they were required to cover with appropriate 

depth. In addition, they were not always able to teach content that they deemed valuable 

and important. Wiggins and McTighe (1999) stated that in order to have enduring 

understandings, content must be presented where it (1) represents a big idea having 

enduring value beyond the classroom; (2) resides at the heart of the discipline (involves

'doing' the subject); (3) requires uncoverage (of abstract or often misunderstood ideas; 

and(4) offers potential for engaging students.  All teachers stated that they realized they 

were not adequately covering, or “uncovering” content, but felt they were doing the best 

that they could given their time constraints.  

Organization is an important element in a classroom where every minute is 

valued. Lisa’s detailed laboratory safety rules and qualitative analysis manual, Sharon’s 

grade-sheets and project packets, and Dan’s notebooks and prepared laboratory 

worksheets are examples of organizational tools that typified these teachers’ high degree 

of preparation and planning. Organizing a classroom for learning is extremely important 

to safeguard valuable time and to create a positive environment for teaching and learning.  

Teachers who know how to structure activities and interactions so that they are orderly, 

purposeful, and based on common understandings of what to do, gain more learning time 

for their students and give students more opportunities to succeed because students' 
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understand what is expected of them.  With these conditions in place, teachers will 

encounter less problematic behavior between and among students (Darling-Hammond & 

Bransford, 2005). 

All teachers encouraged their students to think metacognitively and to monitor 

their thinking. In an effort to emphasize the importance of sense making, teachers utilized 

the HPL knowledge-centeredness criteria by helping students become metacognitive.  

This was achieved by asking for clarification, making sense of science and encouraging 

their students to think scientifically.  Because learning is an active process, teachers 

acknowledged students’ attempts to make sense of their experiences and helped them 

confront inconsistencies in their sense making (NRC, 2000, 2005). Often, they would 

provide analogies in a situation where students did not understand new vocabulary or 

novel scientific concepts. 

A substantial body of research has found that students are better able to acquire

complex skills when their teachers help them understand the underlying concepts and 

patterns that tie together the ideas they are studying.  For example, effective teachers 

provide scaffolds or structured steps that support the learning process and coach students 

as they apply their knowledge to real-world tasks (Anderson, 1989; Good & Brophy, 

1994). Heavy scaffolding typified instruction in all four teachers’ classrooms. Teachers 

took seriously the idea that different students required different kinds of support 

(scaffolds) to make progress.  At the same time, the teachers took seriously the need for 

all students to reach high standards. Lectures were rich in detail, analogies were 
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frequently used, and students were able to grasp difficult concepts through their teachers’ 

scaffolding.  

Minstrell and Krauss (2005) suggested that students should first be encouraged to 

summarize scientific thoughts and experiences and then have the technical terms 

introduced for ease in communication.  Often, the participating teachers would allow 

students to have those experiences, or would outline experiences during lecture and then 

tell them the term for what they saw or experienced.  In addition, the teachers were 

interested in having students understand the material and required them to “show their 

work”, asked questions regarding “how” and “why”, and encouraged their students to 

think like scientists in the classroom by asking questions and re-teaching when necessary.  

Outstanding teaching requires a deep understanding of the subject matter as well 

as knowing the kinds of teaching activities that help students understand the subject 

matter so that teachers can ask probing questions (NRC, 2005). In many cases, teachers 

were aware of the conceptual barriers that were likely to hinder student learning, and 

would probe their students’ thinking to check for understanding before leaving the topic 

and approaching another. Teachers who understand how learning occurs can both select 

and develop curricula that supports rather than undermines the learning process (Darling-

Hammond & Bransford, 2005).

Through instructional scaffolding from their teachers, students often realized that 

science involves many questions that are yet unanswered, or have a theoretical answer 

that is at this point our “best guess.”  For example, Sharon’s use of the theme of evolution 

and Lisa’s atomic theory lessons were presented as theoretical evidence.  Teachers often 
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supplied information regarding the history of science in order to give relevance to the 

perspective on human involvement in the development of ideas. Dan’s lecture regarding 

horsepower, Sharon’s mini-lecture on paleobotany, and Lisa’s explanation of nuclear 

energy and the Chernobyl incident provided these perspectives.  Examples that the 

teachers used were real and relevant to their students and included information that was 

both familiar and interesting to the students. 

All teachers agreed that the TAKS was not a good measurement of students’ 

content knowledge, but thought it was better than not having a standardized test at all. 

According to the teachers, science was not valued in the curriculum until a science TAKS 

was administered. Research tells us that there is more instructional emphasis placed on 

topics that appear on the test and less emphasis on topics that are not tested (McNeil & 

Valenzuela, 2001; Stecher, 2002).   Teachers thought the TAKS questions tested more 

minutia than knowledge that is required for scientific decision-making.  However, they 

supported the idea of having IPG’s in an effort to keep teachers and students similarly 

sequenced and to provide rigor in all science classrooms.  While the TEKS contained too

many essential elements, teachers agreed that they thought all the elements were 

important in developing students’ scientific literacy. All agreed that more years of 

science instruction were needed in the high school level to adequately cover content and 

do so with deep conceptual understanding.

Assessment-Centered Environments

Issues of assessment also represent an important perspective for viewing the 

design of student-centered learning environments. Research states that feedback is 
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fundamental to learning, but opportunities to receive it are often scarce in classrooms. 

Students may receive grades on tests and major assignments, but these are summative 

assessments that occur at the end of projects. Formative assessments are also needed to 

provide students opportunities to revise and improve the quality of their thinking and 

learning. Assessments must reflect the learning goals that define various environments. If 

the goal is to enhance understanding, it is not sufficient to provide assessments that focus 

primarily on memory for facts and formulas (NRC 2000, 2005). 

The National Research Council’s Committee on the Foundations of Assessment, 

in its report Knowing What Students Know (2001), described three pillars on which 

assessments should rest: a model of how students represent knowledge and develop 

competence, tasks that allow one to observe students’ performance, and an interpretation 

method for drawing inferences form these observations.  The report argues that the first 

pillar – a model of learning – is insufficiently developed in most large-scale testing 

systems, and that most existing tests fail to measure several important aspects of learning, 

such as students’ organization of knowledge or use of problem-solving strategies. 

While the TAKS science examination was a high-stakes test, teachers did not 

stress the importance of this examination in their classroom, and did not intentionally 

“teach to” the test.  Students corroborated this point by reporting that the teachers seldom, 

if ever, mentioned the TAKS science test.  A very valuable lesson  could be found in all 

four teachers’ teaching philosophy:  In teaching with creativity and deep conceptual 

understanding by using connected ideas and relevant, engaging material, teachers felt 

quite confident that their students would perform well on the TAKS examination, 

provided they did the work that was required and attended science class.  
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All teachers used TAKS-like questions either in homework assignments, as 

warm-up questions, and/or on their exams.  They felt that this way, they were preparing 

their students by providing them with test-taking skills and strategies that would be 

required on the examination. While these teachers felt that the curriculum that they had to 

teach was dictated by the district, they felt that they were able to both teach the material 

and assess it according to their preferences.  This way, the teachers’ formative and 

summative assessments were aligned with state and national assessments that students 

take at the end of the year (NRC, 2000, 2005). 

Research, particularly   by   that   of   Black  and  William  (1998),  has   strongly 

demonstrated that skilled use of feedback to students (formative assessment) may be the 

single most powerful means of improving learning outcomes available to teachers.  All 

teachers gave opportunities for revision in the form of test-corrections, correcting work in 

notebooks, and correcting laboratory activities, and encouraged students to revise their 

work by awarding points for extra-credit.  Feedback was motivational as teachers did not 

promote a spirit of competitiveness when issuing grades.  All teachers provided a fast 

return rate in grading and returning tests and assignments. When adults communicate 

high expectations, encourage students as they pursue challenging activities, praise 

specific accomplishments, and create a climate of helpful feedback, students demonstrate 

more confidence in what they achieve (Eccles, 1983; Harris & Rosenthal, 1985). While 

research reports that teachers adapt teaching styles to test formats and focus excessive 

amounts of time on “test-preparation” activities (McNeil & Valenzuela, 2001; Stecher 

2002), these teachers continued to use formative and summative instruments that required 

students to incorporate problem-solving skills and calculations. 
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All teachers felt that their students were tested too frequently and that this de-

motivated their students.  They thought the frequent testing lowered both teacher and 

student morale, and had a negative effect on school climate.  They resented having their 

students removed from the science classroom in order to attend a pull-out program to 

help prepare them for the TAKS exams.  They felt that their students spent too much time 

testing due to the benchmark tests required by the school district, and that these tests 

further de-motivated their students. Their opinions are shared by some governors and 

state officials that are opposed to the annual testing provisions that are part of the 

reauthorization of the 2001 Elementary and Secondary Education Act.  Their opposition 

stemmed from a belief that such a federal requirement would encroach on states’ own 

prerogatives and on local control. They are also concerned about the cost of the testing 

and the disruption to the testing arrangements that states already have in place 

(McDonnell, 2002; Sloan, 2005; Wilgoren, 2001).  

 Although the impact of externally mandated testing varies depending on the type 

of test, the grade-levels being tested, students’ socioeconomic status, and the uses to 

which the test is put, a growing body of research indicates that school and classroom 

practices do change in response to these tests (e.g., Kohn 2000, 2001; McNiel & 

Valenzuela, 2001, Sloan, 2005; Stecher, 2002; Valenzuela 1999, 2001, 2005).  The 

participating teachers managed these tensions by having a “roll-off-of-your-back” 

attitude, by being flexible, and when necessary, by closing the door and teaching and 

assessing according to their students’ needs, not district mandates. By having control of 

their own classrooms, teachers felt that they at least had that autonomy and took 
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advantage of it. They did not feel that the TAKS test controlled them or dictated how 

they taught.  

Community-Centered Environments

The fourth perspective on learning environments involves the degree to which 

they promote a sense of community. Ideally, students, teachers, and other interested 

participants share norms that value learning and high standards. Norms such as these 

increase people's opportunities to interact, receive feedback, and learn. There are several 

aspects of community, including the community of the classroom, the school, and the 

home, and the connections between the school and the larger community.  The 

importance of connected communities becomes clear when one examines the relatively 

small amount of time spent in school compared to other settings (NRC, 2000). According 

to the National Research Council (2000), an analysis of time spent in school in a major 

school district during a calendar year indicated that even with perfect attendance, students 

spent only 14 percent of their time in school.  A great deal of learning occurs outside of 

school, but often teachers do now know how to connect these kinds of experiences to 

school learning.

The importance of collaboration in classroom has long been documented by 

research and practice (e,g, Cohen, 1986; Johnson & Johnson, 1989; Palinscar & Brown, 

1984, 1989; Vygotsky, 1978). All participating teachers encouraged collaborative 

environments when implementing laboratory activities, completing assignments, working 

on project-based activities, and at other times.  The classrooms were seldom silent.  There 

was a continuous low-level hum of student conversation in classrooms and this occurred 

at all times, including when teachers were lecturing.  Conversations may have been social 
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in nature, but the researcher noted that several conversations regarded the topic being 

discussed by the teacher or peripherally related interests and background knowledge.  

Discussions between students were generally short as they returned their attention to the 

teacher. When asked about this, the teachers responded that the low-levels of 

conversation were normal and were allowed to continue as long as the talking did not 

become excessive.  It is important to note that in Sadie’s classroom, collaborative 

opportunities often led to off-task behaviors. Collaborative environments must be 

supported with an effective behavior-management plan in order to be conducive for 

learning (Bos & Vaughn, 1994; Smith & Rivera, 1993; Walker, Colvin & Ramsey, 1995).

Communication between parent and teacher is crucial as schools need to develop 

ways to link classroom learning to other aspects of students' lives. Engendering parent 

support for the core learning principles and parent involvement in the learning process is 

of the utmost importance in this process (NRC, 2000).  All teachers had open 

communication with their students’ parents including sending e-mails regarding progress 

and scheduled assignments, inviting them to the school to see public displays of their 

students’ work, making telephone calls to parents when issues warranted such action, and 

having frequent parent conferences regarding their students. Students often mentioned the 

relationship that these teachers had with their parents and seemed to appreciate the fact 

that the teachers took time to establish these relationships.   

Summary: Research Question 1

A major principle emerging from the work on How People Learn is that students 

do not come to the classrooms without preconceptions and prior experiences.  They have 

ideas based on their own experience of how the world works.  Another principle of How 
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People Learn is that students need a firm foundation of factual knowledge ordered 

around the key concepts of the discipline (Bransford & Donovan, 2005).  These 

substantive concepts include, for example, the history and philosophy of science, and 

important scientific concepts such as those in genetics, the medical field, ecological 

paradigms, geologic history, atomic theory, and Newton’s laws.  But understanding 

science also involves concepts of a different kind, such as evidence, cause and change.

In “doing science”, it is important to stress that students bring to school tacit ideas 

of what science is, and that we must address these ideas if we are to help them make 

progress in understanding what teachers and scientists say about the past. In a learner-

centered classroom, the teacher will try to explore what those ideas are, uncover 

misconceptions, and addressing these misconceptions during instruction.  Knowledge-

centeredness requires that the instructor make the instructional experience relevant and 

engaging, continually probing students with questions and challenging them with 

authentic activities and problems.  Assessment-centeredness requires that the teacher 

assess learning along a trajectory and not wait until the culminating summative test or 

presentation.  Learning is socially constructed in a community-centered classroom and 

the student is able to connect what they are learning in school to their experiences in the 

community, creating a connected community of learners (NRC, 2000, 2005).

Discussion: Research Question 2:

Research Question 2 asked, what choices, if any, do teachers make in designing 

their curriculum that integrates science disciplines and students’ languages and cultures?  

Student Culture



207

Culture, according to Delgado-Gaitan and Trueba (1991) refers to a dynamic 

system of social values, cognitive codes, behavioral standards, worldviews, and beliefs 

used to give order and meaning to our own lives as well as the lives of others. As Pai 

(1990) explained, education is a sociocultural process and the critical examination of the 

role of culture in human life is indispensable to understanding educative processes.  

George and Louise Spindler (1994) further clarified these arguments when they made a 

compelling case for teachers to understand how their own and their students’ cultures 

affect the educative process.  They explained:

Teachers carry into the classroom their own personal cultural background.  They 
perceive students, all of whom are cultural agents, with inevitable prejudice and 
preconception.  Students likewise come to school with personal cultural 
backgrounds that influence their perceptions of teachers, other students, and the 
school itself.  Together students and teachers construct, mostly without being 
conscious of doing it, an environment of meanings enacted in individual and 
group behaviors, of conflict and accommodation, rejection and acceptance, 
alienation and withdrawal. (p. xii)

Teaching for Diversity

In order to address these cultural issues, teachers need to teach for diversity.  That 

is, they must teach in ways that help different kinds of learners find productive paths to 

knowledge as they also learn to live constructively together. To engender serious 

learning, schools must dramatically increase the intellectual opportunities they offer, 

becoming more focused on developing understanding and competence (Cohen et al., 

1993).  

All participating teachers in this study used analogies to help familiarize their 

students with new vocabulary and difficult scientific jargon.  These analogies 

incorporated examples and life situations that were relevant and familiar to the students. 
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Hodson (1993) and Gay (2000) stated that it is important that science teachers use 

learning activities that take account of cultural and sub-cultural variations in language 

use. The failure to provide minority students with curriculum, instruction, and assessment 

based on their experiences, culture, and traditions is a major obstacle to achieving equity 

in education (Tate, 1995). 

The students’ predominant ethnicity in Sharon and Sadie’s regular biology 

classroom is Mexican-American. In the educational arena, the Mexican-American culture 

is implicitly regarded as inferior to Anglo, middle-class culture, even in the face of 

science education reforms aimed at “creating a science for all Americans”.  Educational 

research agendas have predominately targeted performance improvement of Mexican-

American students in science by reflecting the belief that all students and all schools are 

homogenous.  Because schools are not homogeneous, these students who deviate from 

the schools’ Anglo middle-class culture are perceived as academically and socially 

inferior (Valenzuela 1999, 2005). By ignoring the demographic changes in the student 

population, these reforms have marginalized and alienated Mexican-American and other 

minority students. By singling out minority students in different remediation procedures, 

the students recognize the implicit assumption that their ways of knowing that they bring 

to school are devalued by the institutional ways of knowing (Barton & Osborne, 1995).  

However, knowledge in these participating classrooms was regarded as something 

important that each student brings to the classroom.  Students bring knowledge that is 

valuable, acknowledged, and most importantly, becomes an integral part of the classroom 

content.  This ability gives them the authority to challenge that culture of power, and 
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raise the bar of excellence in their own culture – the very essence of assuming power 

(Ladsen-Billings, 1994).  

Incorporation of Student Knowledge and Experience

The practice of the incorporation of student knowledge and experience is mirrored 

in teaching science from a social constructivist philosophy. Teaching is dependent upon 

the outside experiences which the students bring to class as much as upon the experiences 

they have in class.  Teachers using this pedagogy help youth redefine science to become 

inclusive of the everyday things they do, allowing their experiences to be reflected in the 

science (Osborne & Barton, 1998).  Recent research into children’s learning in science 

emphasizes the need to teach with consideration of the knowledge and experiences of the 

learners and build from that base to assist the development of their understanding of the 

world (Hodson, 1993). Students’ real-life experiences should be legitimated as part of the 

“official curriculum” (Ladson-Billings, 1992), as they come to school with a rich store of 

cultural and experiential knowledge, talents, and strengths that should serve as a 

foundation for further learning (Gutstein et al., 1997).  Teachers emerge less ideological 

and more pedagogical because they base their decisions on student needs rather than their 

own beliefs (Matczynski, 2000).

Summary: Research Question 2

Teaching diverse learners requires an awareness that helps teachers better 

understand how their interactions with their students are influenced by their social and 

cultural identities and helps them to develop attitudes and expectations that support 

learning. These teachers in the four study classrooms were able to effectively evaluate 

students’ strengths and difficulties by having learner-centered classrooms.  They were 
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proficient in constructing appropriate tasks and supports by having knowledge-centered 

classrooms.  They consistently used strategies that enabled students to learn to guide their 

own learning and assess their learning by having assessment-centered classrooms.  They 

fostered an atmosphere of collaboration and cooperation by having community-centered 

classrooms.

Discussion: Research Question 3:

Research Question 3 asked, what common qualities did this purposeful sample of 

teachers demonstrate in the science TAKS- tested classrooms? A common theme that 

emerged from interviews with students in the study about their experiences in their 

science classrooms was the interpersonal caring of their teachers.  Students recalled their 

teachers having faith and conviction in their abilities; being demanding yet supportive 

and encouraging; and insisting that they have high aspirations to be the best that they 

could be.  The teachers did not limit their interactions with students to merely teaching 

subject matter.  They demonstrated concerns for the students’ emotional, physical, and 

interpersonal needs.  This way, a consistently caring climate was created that made 

students more willing to participate in learning tasks and encouraged higher levels of 

achievement.  Consequently, the tangible attention given by the teacher strongly 

contributed to the students’ academic and life success. (Gay, 2000; Siddle-Walker, 1993).  

Caring

Caring is a foundational pillar for effective instruction. Teachers who care are 

demanding but facilitative, supportive, accessible, kind, adaptable and optimistic (Gay, 

2000).  These teachers had little faith that test scores were good indicators of student 
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ability and used other indicators for success.  Like those in Klienfelds (1975) study, these 

teachers were “warm demanders” who created classroom climates of emotional warmth, 

consistently and clearly demanded high-quality academic performance, spent time 

establishing interpersonal relationship between themselves and their students, and 

communicated with students through nonverbal cues such as smiles, teasing, and 

establishing a “kinesthetic feeling of closeness” (1975, p. 322).  Academic demands were 

complemented with emotional support and facilitative instruction, a coaching and 

cajoling rather than a dictatorial style of teaching, and a reciprocal responsibility for 

learning was developed.  

Accountable for Learning

While teachers may profess to believe that all students can learn, they may not 

expect some of them to do so (Good & Brophy, 1994).  Instead, they permit students to 

attend class without insisting on their engagement in the instructional process.  This 

behavior may be rationalized with statements claiming that the students are not motivated 

to learn.  If teachers expect students to be high or low achievers, they will act in ways that 

cause this to happen, something Good and Brophy refer to as the “self-fulling prophecy 

effect.” Caring teachers are therefore distinguished by their high performance 

expectations, advocacy, and empowerment of students, as well as by their use of 

pedagogical practices that facilitate school success.  

Genuinely caring teachers are academic task masters.  All students are held 

accountable for high academic efforts and performance. Their performance expectations 

are complemented with uncompromising faith in their students and relentless efforts in 
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helping them meet high academic demands. The success of these teachers demonstrates 

that the idea of caring as essential to instructional effectiveness is not merely a theoretical 

underpinning, it is a fact. When combined with pedagogical competence, caring becomes 

a powerful ideological and praxis pillar of culturally responsive pedagogy for students.

Closed-Door Policy

All teachers involved in the study valued the autonomy that they had in their 

classrooms, “closing the door” and teaching in the way that was best suited for their 

particular students even when administration dictated otherwise. These teachers felt most 

comfortable when they were creating their own curriculum and making their own choices 

in instructional strategies.  The lack of a scripted curriculum, which might frustrate other 

teachers, was for them a tacit permission to teach from their best knowledge and to teach 

to involve the students.  Most importantly, they placed no walls between their personal 

knowledge and what they brought into the classroom.  They did not water down the 

curriculum in order to make it easy to learn or efficient to test.  The tendency to create 

efficiencies by fragmenting knowledge, the desire to suppress controversy by omitting 

potentially volatile topics, the temptation to mystify complicated subjects in order to hide 

what a teacher does not know or does not believe students could understand without great 

student (or teacher) effort – such strategies were not practiced in these classrooms . These 

teachers certainly had some students who wanted to just get by and other students whose 

weaker academic skills or academic background made the teacher have to rethink the 

sequencing of assignments or topics. But they did not yield to a simplification of the 

curriculum to avoid students’ complaints, students resistance to assignments, or low 

student effort.  Taken as a group, they consistently pushed the students to try new things 



213

and extend their thinking.   The teachers resisted resorting to non-student centered 

practices and instead pushed their students to think critically, thus “going against the 

grain” and create their own Pedagogy of Promise.

Summary: Research Question 3

In sum, the caring, multicultural, reflective teacher is one who respects and values 

his or her students.  The teacher makes connections to students' cultural knowledge and 

their sociocultural experience. Teachers go beyond the text to make instruction relevant 
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and critical. They encourage creativity and critical thinking. In addition, teachers build 

community and develop social responsibility in their classrooms. The teachers’ example 

illustrates efforts toward social justice in the classroom, the school, and the community.

CREATING A PEDAGOGY OF PROMISE

Teachers involved in this study incorporated many aspects of the How People 

Learn framework in their instructional strategies.  Learning experiences developed from 

first-hand, concrete experiences to the more distant or abstract ways of thinking.  Ideas 

developed from experiences, and technical terms developed from the ideas and operations 

that were rooted in those experiences.  When terms come first, students just tend to 

memorize technical jargon and this knowledge generally has a short retention.  Teachers 

allowed for critical questioning of issues that are critical to the content being taught and  

modeled the sorts of questions that students would later ask themselves.  Teachers did not 

always tell students the answers.  Instead, these exemplary teachers they guided their 

students with questions that fostered student thinking.  By listening respectfully and 
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critically to their students, teachers modeled appropriate actions in a learning community. 

Further, the teachers in the study demonstrated student-centered instruction in spite of the 

fact that their students’ science content knowledge would be assessed with the TAKS 

test.  

In addition, these teachers created a climate of caring in their classrooms. Caring 

is one of the major features of culturally responsive pedagogy for ethnically diverse 

students.  Caring in this case was manifested in the form of teacher attitudes, expectations 

and behaviors about students’ intellectual capabilities and performance responsibilities.  

Teachers that are caring demonstrate caring for children both as students and as people, 

and this was evident in the participating classrooms.  All involved teachers expressed a 

concern for their students’ well-being and academic success, for their personal actions, 

and their obligations. These teachers held their students in high-esteem, had high 

performance expectations, and used strategies to fulfill those expectations.  

Conventional wisdom, personal experience, theoretical assertions and research 

findings all support the positive effect of genuine teacher caring on student achievement. 

Teachers who genuinely care about students generate higher levels of success than those 

who do not.  They have high performance expectations and will settle for nothing less 

than high achievement.  Failure is unacceptable to them, so they work diligently to see 

that their students succeed.

Research illustrates how preconceptions about students shape the instructional 

behaviors of teachers.  In one study, the academic accomplishments of Latino students 

resulted as much from the ethic of caring established, as from promoting literacy and 

academic learning (Mercado, 1993). A common theme resulting from interviews with 
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African American students about their classroom experiences was the interpersonal 

caring of teachers who created “homes away from home” and fostered classrooms which 

were places where they were supported, encouraged, and held accountable (Siddle-

Walker, 1993).  Research in more contemporary classroom settings (Ladson-Billings, 

1994) indicates that effective teachers in diverse classrooms demonstrate the same kind 

of culturally congruent beliefs, attitudes, and behaviors that promote a climate of caring.  

They are explicit about teaching and modeling personal values that they view as 

foundations for learning and living, including patience, persistence and responsibility to 

self and others.  They also foster the development of students’ interests, aspirations, self-

confidence and leadership skills.

The How People Learn framework and the ethic of caring support each other in 

that the elements required in the HPL classrooms are emphasized and made more visible 

by a caring teacher.  By creating a Pedagogy of Promise, the teacher integrates 

characteristics of the caring, multicultural, and reflective teacher that makes a teacher 

politically and socially conscious, one who works for social change and one that teaches 

her students to take on those same characteristics, values, and behaviors. Teachers 

become thoughtful, critical, culturally responsive educators who care for and respect their 

students and their families, and prepare them to become critical citizens by creating a 

knowledge-centered classroom. They do this by creating a student-centered classroom 

and having high expectations for their students, by fairly assessing students’ 

understanding, and by creating a community of learners who feel respected and valued as 

well as connected to each other and their community.  They motivate and encourage their 

students because they know their students in a learner-centered classroom. Students look 
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forward to returning to these classrooms, and when asked what they will remember five 

years from now, over 70% of those students interviewed mentioned feelings of respect 

and caring, and an appreciation for what they learned from these knowledgeable teachers.  

While Lisa’s boisterous and dramatic teaching style was very different from Sharon’s 

matter-of-fact and laid-back attitude or Dan’s team-leader, “can-do” attitude, or Sadie’s 

gentle and sweet nature, they all shared a passion for teaching.  They all respected and 

valued their students.  They carefully planned each class period and monitored student 

learning in order to make sure that of every one of their students were successful.  They 

understood how people learned and they cared about their students, incorporating 

elements and behaviors that represented  a Pedagogy of Promise.

CONCLUSION

These teachers provided glimpses of outstanding teaching in a classroom that was 

subject to the high-stakes science examination.  The examples do not come from “gifted 

teachers” who know to teach anything, but rather from expert teachers who possessed a 

deep understanding of the structure and epistemologies of their disciplines. This deep 

knowledge-base, combined with  knowledge of the kinds of teaching activities that will 

help students come to understand the discipline for themselves, helped promote a 

successful learning environment in their classrooms. Teachers understood the importance 

of class discussions for developing a language for talking about scientific ideas, for 

making students’ thinking explicit to the teacher and the rest of the class, and for learning 

to develop a line of argumentation to solve problems and explain phenomena and 

observations. Curriculum emerged from the students’ questions and beliefs and was 
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shaped in ongoing interactions that included both the teacher and the students.  Students 

constructed scientific understandings as the teachers guided and supported them, 

exploring problems and defining questions that were of interest to them along the way.

Teachers had classrooms that had the essential elements in the design of  learning 

environments as discussed in the HPL framework: they were learner-, knowledge-, 

assessment- and community-centered.  They were learner-centered in the sense that 

teachers built on the knowledge that their students brought to the learning situation.  They 

were knowledge-centered in that the teachers attempted to help students develop an 

organized understanding of important concepts in their discipline.  They were 

assessment-centered in the sense that the teachers attempted to make students thinking 

visible so that ideas could be discussed and clarified.  They were community-centered as 

teachers established classroom where learning with understanding was valued and 

students felt free to explore what they did not understand in a safe environment.

Classrooms were also supported by a structure of caring where students felt 

supported and motivated to learn, regardless of their tracking status in the school.  

Teachers continuously portrayed an ethic of caring in their instruction and by establishing 

interpersonal relationships with their students.  Their classroom climates were fair and 

democratic in nature as teachers respected their students and assumed roles of mentors in 

their classrooms.  They understood their students’ interests and passions, and tried to 

connect those interests to what they taught.

The teachers studied had a firm understanding of content knowledge of their 

disciplines, knowledge of the conceptual barriers that students faced in learning about the 

discipline, and knowledge of effective strategies for working with students.  Teachers’ 
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knowledge of their disciplines provided a cognitive roadmap to guide their assignments 

to students, to gauge student progress, and to support the questions students asked.  The 

teachers focused on understanding rather than on memorization, and they engaged their 

students in activities to help students reflect on their own learning and understanding.

How these kinds of teaching strategies reveal themselves on typical standardized 

tests is another matter.  Resnick and others (1991) found that there is evidence that 

teaching for understanding can increase scores on standardized measures.  In other cases, 

students show sizable advantages on assessments that are sensitive to their 

comprehension and understanding rather than reflecting sheer memorization.

It is noteworthy that none of the teachers in the study felt that she or he was 

finished learning.  Many discussed their work as a lifelong effort to understand and 

improve their teaching and learning.  The pursuit of advanced degrees, professional 

development held within and outside of their district, further courses in science, and time 

spent in self-reflection and self-evaluation continued to mark the  development of these 

teachers. 

RECOMMENDATIONS AND IMPLICATIONS

Science instruction provides a rich context for applying what we know about how 

people learn. The sequence of evidence from observations, interviews, and other data 

within this report represent the experiences of real teachers in real classrooms.  It is 

hoped that this study may give other teachers and curriculum developers an idea of what 

it looks like when assessment, curriculum and teaching act as a system consistent with 

the principles of How People Learn and are incorporated into a classroom that is 
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supported by an atmosphere of caring.  The study has attempted to give the reader the 

sense of what it means to teach in a way that is student-centered, knowledge-centered, 

assessment-centered, and community-centered.  By investigating these classrooms, the 

study has attempted to provide a glimpse of what it is like to be a teacher or learner in a 

learning community that is respectful of members of the community while at the same 

time being critical of the ideas that they voice.  Students were encouraged to question 

each other by asking, “What do you mean by that?” or, “How do you know?”   But they 

were also guided to listen and allow others in the community to speak and complete their 

thoughts.  At the same time, they were supported and encouraged by their teachers and 

were provided with a caring atmosphere that increased their sense of self-respect and 

self-worth.   

It will take work by teachers, administrators, researchers, parents and politicians 

to create the circumstances in which this can happen and to bring these new principles 

and goals to life in classrooms. The following are some recommendations that may be 

helpful in considering what elements can help create these circumstances and assist in the 

creation of a Pedagogy of Promise.

Creation of New Curricula

There are some curricula that implement, at least partially, the principles of How 

People Learn.  All of these curricula stand in contrast to more traditional text-book based 

curricula as they teach with deep conceptual understanding using cognitive principles  

and implement authentic learning challenges. Even without extensive curricular support, 

however, teachers can substantially improve their practice by understanding and using 

these principles.  This is particularly true if they can examine their own teaching
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practices, supported by a teaching-learning community of like-minded colleagues.  Such 

a community can help teachers create learning paths for themselves that can move them 

form their present teaching practices to practices that conform more fully to the principles 

of How People Learn and thereby create more effective classrooms.

Use of Multiple-Criteria in Accountability-Reform and Assessment

Scores on standardized tests and grades students receive on classroom learning 

tasks do not explain why they are not performing at acceptable levels.  These are the 

symptoms, not the causes, of the problems.  Simply blaming students, their 

socioeconomic background, a lack of interest in and lack of motivation for learning, and 

poor parental participation is not a suitable, nor deserved, answer to the dilemma’s faced 

in accountability reform.

More authentic assessment would incorporate several different dimensions in 

order to more accurately assess student performance and academic progress (Constantino, 

1992; Sack, 1999; Valencia et al., 2001).  Multiple criteria assessment could theoretically 

incorporate (1) the TAKS standardized test; (2) academic records including attendance, 

grades and written records; (3) a portfolio, consisting of a robust selection of coursework

that documents the process of education, and (4) an individualized instructional plan as 

previously mandated for special needs populations.  These four elements would be 

weighted equally, with students completing at least two of the four requirements in order 

to graduate without censure, receiving a standard diploma.   While the TAKS remains in 

effect, it’s primary function is for district and school assessment, not the exclusive exit-

level evaluation for students.
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According to Valencia (2001), student evaluation should include input, process 

and output.  Multiple criteria assessment removes the high-stakes from testing, while 

maintaining the utility of assessing a school’s success at imparting state-mandated 

curriculum.  Assessment instruments should be adjusted to assure reliability, validity, and 

the least possible bias according to the Texas Education Code 39.11, SB103.  The lack of 

correlation between the tests and post-secondary success (Constanino, 1992), coupled 

with the high correlation between ethnicity, TAKS failure, and drop-outs (Valencia & 

Villarreal, 2005) provide sufficient evidence that assessment instruments require 

adjustment per the Texas Education Code.

Standards-based reform “treats the symptoms of school failure (e.g., poor 

achievement), rather than the cause (i.e., inferior schools)” (Valencia et al., 2001, p. 5). A 

single testing episode is not indicative of intellectual development, and the results of such 

a test are reflective of test-taking skills and socio-economic background, not educational 

attainment (Valenzuela et al., 2001).   Yet assessment itself is useful in many cases.  

School districts represent many bureaucratic models in that that they can become too 

large to be effective and instead become inefficient and have neglected responsibilities.  

School districts should be held accountable.  In fact, many teachers and testing opponents 

are not opposed to accountability.  Standardized tests can pinpoint deficiencies within a 

school’s curriculum, methodology, or resource allocation. The objections being made are 

in that the tests do not measure what students are actively learning.  The high pressure 

artificiality of a Scantron  sheet (Jones et al., 2003) can be replaced with multiple criteria 

for assessment.  Accountability would shift from being the student’s responsibility to that 

of the school district.  
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Teacher Training: Creating a Climate of Caring

Unfortunately, in today's political climate the standards movement encourages 

teachers to teach to the test, and "teacher proof" curriculum discourages higher order 

thinking skills and creativity on the part of the students and the teacher. In contrast, 

educators who care about their students actively challenge the inequities in society, 

provide student-centered environments, facilitate higher order thinking skills, and teach 

their students to accept social responsibility.  Jacqueline Irvine (1992), Gloria Ladson-

Billings (1994) and Eugene Garcia (1993) have summarized research findings which 

show that effective teachers of students of color, (including white teachers we well as 

members of minority groups) mold classroom content to students’ experiences, focus on 

the whole child, and believe their students can succeed.  They see the teacher-student 

relationship as human and equitable, and characterized by a sense of community and 

team.  Their classroom typically emphasizes cooperation rather than competition and 

feature cooperative learning strategies and student-initiated discourse and participation.

Teacher education needs to include a variety of opportunities for teachers to learn 

about their students and the communities from which they come.  They must know how 

to continue to learn about their students because their students will continue to change for 

every class and every year.  Not unrelated is what teachers need to know about 

themselves: who they are; how their past school experiences frame their ways of knowing 

and being in school; and how that, in turn, tends to influence what they believe and what 

goals they set for doing the work.  Teacher education pedagogies that stress three of these 

knowledge domains – knowledge of learners, knowledge of self, and knowledge of how 
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to continue to learn – should also suggest ways to consider our increasingly diverse 

classrooms when learning to teach.

Building on recent translations of Vygotsky's work that highlight the importance 

of affect and emotion, Goldstein (1999) contends that teachers must establish trusting, 

caring relationships with learners in order for those learners to be willing to take the risks 

required to enter into the zone of proximal development. In other words, caring teaching-

learning relationships can be viewed as a cornerstone of academic achievement and 226

perhaps even a route to higher test scores. As teacher educators, then, one of the goals 

should be to create curricula and preparation programs that engender in pre-service 

teachers an understanding of the pedagogical power of caring and a commitment to 

implementing care-centered teaching practices in their classrooms (Arnstine, 1990; 

Goodlad, Soder & Sirotnik, 1990; Noddings, 1986).

FUTURE STUDIES

It is often accurately stated that in research, a good study generates more 

questions than it answers.  It is interesting, though not particularly surprising, that an 

atmosphere of caring supports and amplifies How People Learn theoretical framework. In 

the author’s opinion, the following research topics may help further elucidate and tease-

apart the results of this study.

1. How much did caring actually contribute to the results of this study?  A study 

involving a caring versus non-caring cohort of teachers in classrooms that had all 

elements of How People Learn theoretical framework would perhaps help to 

answer that question.
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2. How much did teacher experience contribute to the results of this study?  It would 

be interesting to conduct a similar study with a group of less experienced teachers 

who were deemed as caring and trained to use the How People Learn framework 

in their classrooms. 

3. Can we teach our pre-service teachers to be caring?  Or is this an innate 

characteristic that teachers bring to the instructional arena?

4. This study was conducted in urban school environments. Research informs us that 

students in these environments generally feel less valued and more marginalized.  

How much difference would an atmosphere of caring make in a more affluent, 

less diverse school district where students have a greater sense of self-efficacy 

and are provided with expectations of achievement in higher education?  Would 

caring be as valued?  Would an atmosphere of caring contribute as much to 

learning?

5. The Constructivist Learning Environment Survey (Johnson & McClure, 2004) has 

been used as a valid and reliable instrument to measure levels of critical 

constructivism.  A “Caring Environment Classroom Survey” would be a useful 

way to quantify a teacher’s level of caring in his or her classroom and could be 

used during the pre-service and in-service teachers’ experience to help inform 

practice.

Perhaps the findings from these and other research studies would provide a better 

idea of how caring influences instruction, and present the opportunity to quantify those 

findings.  In an effort to continue to move forward and better serve our students and 

inform our teachers, it is the author’s hope that this study will not only inform science 
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education in general, but improve the workplace atmosphere of our classroom teachers, 

helping them to create a Pedagogy of Promise.
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                   APPENDIX A

SAMPLE TEACHER INTERVIEW PROTOCOL
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Appendix A:  Sample Teacher Interview Protocol

1. How long have you been in the teaching profession?

2. What made you decide to be a teacher?

3. How long have you been teaching at this particular high school?

4. Why did you chose the teaching profession?

5. Tell me about your student teaching undergraduate and student teaching experience?

6. What do you like about teaching your particular subject?

7. What do you dislike about teaching?

8. How and by whom are your curriculum materials chosen?

9. What do you primarily use as curricula in your classroom?

10. Tell me about your professional development experience in this school district.

11. Besides teaching, do you have other work experience?

12. Tell me what your thoughts and opinions are regarding the TAKS test.

13. What are some of the effects that the TAKS test had had on you students?

14. Do you believe in accountability?

15. Have you had other training and/or coursework outside of your college training?

16. Do you see your students outside of class?

17. Tell me some of the ways that you evaluate your students.

18. Is there anything that you would like to tell me that I haven’t asked?
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APPENDIX B

SAMPLE TEACHER INTERVIEW TRANSCRIPT
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Appendix B:  Sample Teacher Interview Transcript

Researcher: …some questions about your teaching, about your experiences in teaching 
science, as well as some of your perceptions that you have regarding current science 
instruction and specifically about TAKS testing. So could you tell me Sadie, first of all, 
how long you’ve been in the teaching profession all told?

Sadie: Off and on since -- I think I started teaching in 1993.

Researcher: For approximately how many years then have you been a classroom teacher?

Sadie: In the high school setting?

Researcher: Any setting.

Sadie: Oh, any setting? 

Researcher: Yeah.

Sadie: Well, the whole time.

Researcher: Since ’93, so you’ve been about 12 years. Okay. How long have you been in 
this school?

Sadie: At [Westview]High, this is my second year.

Researcher: How long have you been teaching the subject that you’ve been teaching? Has 
it been the same for both years here at Austin High?

Sadie: Yes.

Researcher: Those are?

Sadie: I teach grade-level biology, honors, anatomy, physiology, and AP biology. 

Researcher: Great. So when you teach those course, basically, you are teaching 9th

through 12th graders, aren’t you?

Sadie: Well, I mostly teach 9th grade and 12th grade.

Researcher: I see. So you don’t have 10th and 11th too often.
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Sadie: I rarely have 10th or 11th.

Researcher: Why did you choose the teaching profession?

Sadie: Well, actually, when I graduated from college, I was in the midst of applying to 
graduate school for science. I had a child already and I was pregnant again. And I needed 
to do something to stay with science, because I loved science. And I thought this would 
be the quickest route for me to get a job. So that’s what I did until I could afford to go 
back to graduate school.

Researcher: I see. What do you like about teaching?

Sadie: I have to say the reason I quit graduate school and came back is because I really 
missed it. I really love working with especially this age group. It must take someone 
special to work with all the different age groups. I know I couldn’t work with the little 
kids. But having also taught at [a community college] and at [a major university], I prefer 
these kids at [Westview} High especially. I really, really like this group of kids.

Researcher: Tell me about the qualities of this group of kids that you particularly like.

Sadie: Well, it varies depending on the subject. Obviously, the seniors are -- because I 
have honors and AP classes -- much more academically minded, more motivated to do 
work. The freshmen is…  One of the reasons I left teaching the first time was I felt like I 
was doing a lot more social work than actual instruction. And I didn’t get into this 
profession to do social work. I got in because I love science. Now, I’ve come to a 
different place in my life where -- I also don’t do as much social work here as I did when 
I taught at Travis.

Researcher: Do you think that’s because of the kind of students that you have here?

Sadie: Absolutely. Absolutely. So I think now I still do a lot of kind of mothering, a lot of 
trying to impart some of the skills that, quite frankly, they should be getting at home. It 
doesn’t bother me so much. Maybe because my son is this age now, so I have more 
experience with kids this age ... personally and professionally.

Researcher: Don’t you think having a child that age and having been through the trials 
and tribulations of that age group gives you a lot more perspective?

Sadie: Insight. Yeah. A lot more insight. And I do realize that for a lot of these kids, 
biology isn’t relevant to their lives. Molecular biology, which is what’s taught in 9th

grade, number one, they don’t have -- their brain isn’t developed enough to think that 
abstractly about molecules they have never seen, that they only hear about. It’s not that 
relevant to their lives. It really isn’t. I understand that. A lot of these kids have a lot of 
other stuff going on. 
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Researcher: What about the other aspects of the 9th grade curriculum? Say, the ecology 
units or plants. Do you think they see more relevance in those subjects?

Sadie: I hope. I get asked these questions [by] a lot of the students, “Why do we need to 
learn this?” I tell them even when we’re studying something molecular [that] they can’t 
see or touch or really understand, you know, I said, Michael J. Fox, when he was 
diagnosed with Parkinson’s, I remember I picked up a Parade Magazine. It’s a Sunday 
paper that’s written on like a 7th grade-level talking about his condition, or when the O.J. 
trial was going on and people were talking about DNA testing. If you can even converse
about when this comes up in popular culture, I tell them it’s part of being a well-rounded 
educated person. I said, “You can contribute. You have some knowledge of a bunch of 
different areas. No, you don’t need to be an expert, and most of you are not going to 
become biologists, but you should understand what makes up your body and be able to 
discuss it with other intelligent people on some basic level.” 

Researcher: If you had your way, would you put off some of those more abstract 
elements of biology until they were a little bit more mature? 

Sadie: Well, if I had my way, we wouldn’t teach biology in the 9th grade. 

Researcher: Really?

Sadie: Because I really don’t think for that first -- their first introduction to high school 
science is completely cell molecular. I think they would get more out of it if they were 
sophomores. But that’s completely out of my power.

Researcher: So you’ve already talked a little bit about it, but what else do you dislike 
about teaching besides the content issues that you mentioned?

Sadie: Well, I still am frustrated by a lot of the time, especially in grade-level freshmen 
classes, that I’m not teaching. I’m doing a lot of behavioral management, a lot of 
discipline. That’s something I think this school is going to work on in general when we 
restructure when we have 9th Grade Advisory, because I’m on that committee who is 
deciding what we’re going to do in this advisory. And one of the things we talked about 
is these kids need study skills, they need some social skills, that kind of stuff that I’m 
having to do in the classroom. I don’t have time to do that. Just for me to get through the 
curriculum, I need every second of every period. So I’m frustrated by that. That’s really 
it. I’m frustrated… I think one other thing that’s been weighing on me a lot lately is the 
lack of students -- their lack of willing[ness] to take ownership of their educational 
experience. They want everything handed to them. They don’t want to have to stretch 
their minds at all. And I’m really frustrated by that.

Researcher: Do you think a lot of it has to do with the way that we’re doing education?
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Sadie: No, I think it’s a cultural thing. I think it’s society in general. Kids now get 
everything they want and everything is immediate results and they don’t have to think 
hard. They just change the channel or put in a different video or whatever. So that’s 
frustrating. And I don’t feel like kids are getting the same sort of educational experience 
that they used to because of that, because they are not willing to take some responsibility 
and ownership of their experience. 

Researcher: I see. What about the way the district structures your teaching and the IPGs 
and that sort of thing? Are you comfortable with those mandates that you deal with?

Sadie: Yeah, I think the reason behind having IPGs is really good, because of the 
mobility within the district. Kids should be able to be covering -- and all biology classes 
should be covering the same thing in general. So I really like that, and I think it’s 
probably incredibly helpful for teachers who have never taught, because they have a plan. 
“Oh, I spend 10 days on plants. Then I do 10 days on ecology.” Or whatever. I find it 
very helpful to have that kind of guideline that everyone is working from, so that there 
isn’t this sense of, “We don’t have to do that. We don’t have to learn about this in Mr. 
So-and-So’s class.” Because before there were IPGs, when I taught at Travis, there was 
the biology teacher who all they did was color and cut and paste, which is fine some of 
the time. For some things, that’s appropriate, but that’s all they did. Or the teachers who 
just show videos and that’s all they do. So there’s this whole sense of, number one, what 
are they actually learning? Which is the most important thing. Number two, their sense 
of, “This is fair or not fair. I want this teacher because we don’t learn all this hard stuff or 
whatever.” So I think in general it’s a really good idea. And since the district has taken 
input of teachers -- they ask, they send out e-mails, “Who wants to be involved in writing 
the IPGs or working on the IPGs for the honors classes?” Teachers are doing it, so that’s 
important.

Researcher: I see. So you have a chance to give your opinion and input.

Sadie: Absolutely.

Researcher: That’s awesome. You mentioned a little bit about the school was 
restructuring. Could you tell me a little bit about what’s going on with that?

Sadie: Sure. There’s been an initiative in the district, and all high schools are part of this 
high school’s work program of restructuring. I think ultimately it’s driven by the fact that 
we’re not meeting the needs of sort of the lowest performing kids in our schools. So what 
can we do to bring those kids up? A lot of schools are moving towards having majors or 
academies, where kids come in and there’s sort of this fellowship built around what their 
interests are and the courses they take. So there is that camaraderie with other students. 
And then in addition, we really felt the need, and I don’t know that this is true of other 
schools, but to have something for freshmen, because that’s where the highest failure 
rates are. That kind of decides whether they’re going to end up dropping out or not. And 
we need to do something. At our school, our school is essentially two populations: the 
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have’s and the have not’s. It’s very divided. The have’s, the [west side of town] kids 
(predominantly) and [South] Hill and [North side], those kids are going to do well. It 
doesn’t matter who’s teaching them. Those kids are going to do well, because they are 
told, “You are going to go to college. You need to achieve.” They have been given that. 
These other kids who haven’t had the same kind of resources, really, that’s our struggling 
population. That’s who we need to bring up.

Researcher: So the schools are looking at ways to help those particular students?

Sadie: Yeah.

Researcher: Are you in on that initiative?

Sadie: I’m not. Because I sit on the Campus Advisory Council, I do see a lot of what’s 
coming and have a lot of input into what’s happening. I mean, I don’t know how much 
my input is weighed, but I do have the opportunity to voice a lot of my concerns and 
what I think should happen, which I like. I definitely feel like teachers are given 
ownership of a lot of the process. Not everything, because sometimes we’re told, “This 
will happen; you will restructure,” but how exactly we do it, what we want, [and] where 
do we see this process going.

Researcher: Do you really see this as something that’s going to happen or something 
that’s going to be talked about for a long time?

Sadie: No, it has to happen. We would have to do advisories. We were told at our last 
staff development, maybe a month ago, “We will do advisories next year.” The way this 
thing works is that we would come back for staff development in August and be told, 
“Okay, here’s what you are doing,” with no real training. Well, I mean, thank goodness, 
they are not. Our principal is out because she just had a baby, so we were given special 
permission to not have to implement this stuff next year. We have a waiver for all 
practical purposes to give us another year, which we are really using. All the faculty sees 
we have to do this. That’s come down from [the district superintendent]. We don’t have 
an option.

Researcher: Are they going to be teaching you instructional strategies or…?

Sadie: That’s what we are trying to figure out. What do we want to get accomplished in 
these advisories? How do we do that? So that we can educate our faculty. Because it’s 
not going to work [and] it’s not going to be successful if (a) the faculty doesn’t buy into 
it, and (b) if faculty aren’t given the resources they need to do it. Of course, there are 
always going to be teachers who are not willing to do it no matter what.

But there are teachers who may be hesitant, but if they are given the curriculum and they 
are told, “Here’s why we are doing it; this is what we think is important,” then they will 
try. I think most teachers will.



235

Researcher: I sure hope it’s successful.

Sadie: I do, too.

Researcher: Who chooses your curriculum materials?

Sadie: In terms of textbooks or what do you mean?

Researcher: No, what you choose to teach in class.

Sadie: What I actually teach day-to-day?

Researcher: Mm-hmm.

Sadie: I think the individual teacher does here.

Researcher: Where do you get most of your materials from?

Sadie: A lot of stuff I make on my own. I try to have a lot of technology, a lot of streams, 
and go to the library and use the computers, which is incredibly hard at this school, 
because there is one computer allowed for 2,500 students. Then you factor in when we 
have to enter our benchmark data. Like, this whole week, the computer room is blocked 
off just for entering benchmark and not for classes. So I think there is a lot of 
independence on the part of the teacher in terms of what he or she can present, as long as 
we’re all doing the same material. I think some people would like… I know [Jane], with 
chemistry, they all teach exactly the same thing on exactly the same days, which I don’t 
like. I think as long as we are covering the same material, people should have the 
freedom to do what’s best [or] what they are good at doing or what they think works for 
their kids.

Researcher: So you are given permission to do that then?

Sadie: Yeah, right now. 

Researcher: Do you think that might change?

Sadie: It could. I don’t know. Another thing is that sometimes we just don’t tell. Like, we 
don’t tell [Jane], because she thinks that is how it should be. 

Researcher: I know.

Sadie: And I disagree. Whereas, there was a chemistry teacher, last year was her first 
year, and she left [Westview] High. She once had her students do a poster of the gas laws 
instead of whatever all the other chemistry teachers were doing. She basically got the riot 
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act read to her by [Jane] and another chemistry teacher. That kind of thing is just… I also 
think it’s fine if everyone has input and everyone agrees. But the way it’s worked here is 
that the senior teacher says, basically, “This is what we’re doing.” And I don’t agree with 
that -- at all.

Researcher: I don’t either. That’s why you can close the door and do what you want.

Sadie: Which I do. If I get chewed out, I get chewed out. I don’t really care.

Researcher: So when you create your lesson plans, is that done in a team environment or 
how is that done?

Sadie: No. It’s completely…

Researcher: Independent?

Sadie: I mean, we meet once a week as a department and then we meet in our areas. So 
biology will meet and we’ll talk about, what are we doing? And we’ll share, like, “Here’s 
the worksheet I’m using,” or, “I’m going to show this video,” or, “We’re going to do this 
project.” We talk about it, and people are certainly willing to share, take, not use, 
whatever. No one is offended in biology anyway, thank goodness.

Researcher: Good. What kind of considerations go into your lesson planning then? As 
you are devising your lessons, what are you thinking about?

Sadie: Well, I do try to think about the best way to get the material to the students so that 
they can really appreciate it. I also think about, how much do they really need to know? 
Do they really need to know every cell organelle and what it does? Is that really crucial? 
So what do they need to know about this topic?

Researcher: How do you figure that out? What’s your rubric or your standard for how 
much they do need to know?

Sadie: Well, a lot of it is driven by what skills they come with.

Researcher: Great. Tell me more about that.

Sadie: Well, I don’t issue textbooks to my kids. The textbook that we just adopted is…  I 
was on the Textbook Adoption Committee, and I liked it the best. A lot of my kids 
reading skills are so low that it would be ridiculous [to use it].

Researcher: What book was it?

Sadie: It’s [textbook name] Biology. It’s a good book. I like it. I have a class set. And 
I’ve never in all of my years of teaching, when I had freshmen biology, I’ve never issued 
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textbooks to them. I do give them work where they have to read information and answer 
questions. It’s not like I never do worksheets [and] we only do discovery. That’s not true. 
Most of the time, they take those books home and they never open them again.

Researcher: Or they lose them.

Sadie: What’s the point? Right. What’s the point? So we have a class set. Luckily, the 
adoption came with these study guides, which are workbooks where each chapter is 
summarized in like two pages.

Researcher: Those are nice. I’ve seen them.

Sadie: That’s what I’ve had them read. We read out loud. We go over [the study guides]. 
After each paragraph or couple of sentences, I talk about it. So they are practicing their 
reading. I tell them, “Not everyone reads at the same level.” That’s on their IEP that they 
don’t have to read out loud, but I ask them, “Are you okay?” We don’t make fun of 
anyone. There’s  a lot of none native speakers. They speak with accents. They stumble 
over words. So what? Biology is a lot of new vocabulary. It’s a new language for 
everyone. So we read out loud from those and I talk about them. Then we usually see a 
video. I want them to read it, to see it, to kind of experience it in several different 
modalities, so that (a) not everyone has got it from their learning style, but (b) it’s 
somehow sinking in after they hear it five times in five different ways.

Researcher: Right. That sounds great. It sounds like you’re trying to reach a lot of 
different levels of learning.

Sadie: I didn’t have an option. [laughs] The classes are so varied.

Researcher: You try to incorporate it in their lab as well, if there is a lab to accompany 
that particular activity.

Sadie: Yeah. 

Researcher: Tell me your professional training. Did you come from a college of ed?

Sadie: No.

Researcher: Tell me about that.

Sadie: I graduated from a small women’s liberal arts college on the East Coast.

Researcher: Which one?

Sadie: [Name of school]. Once I got my degree, I took a year off. Then I went back to 
school to get certified to teach at [a major university]. So I entered the College of 
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Education. I needed a few [classes], like a plant botany class or microbiology class, then 
all the education classes. So I went through traditional student teaching, observation.

Researcher: Oh, so you did?

Sadie: I did do that after I had my degree. Then later, of course, I went back to grad 
school to work on my doctorate. (note: Sadie informed the researcher of this experience 
prior to the interview in a personal conversation)

Researcher: Okay. How do you feel that that professional training is aligned with what 
you are currently doing in your classroom?

Sadie: I honestly found it not very [aligned]. The most useful part of the educational 
sequence preparation was student teaching. Because you don’t know anything until you 
are thrown to the wolves.

Researcher: Very true. Especially since you didn’t have children or any real experience at 
that time with kids.

Sadie: Yeah, right. 

Researcher: How about, tell me about you philosophy as it is related to the state’s tests?

Sadie: [laughs] You know, I honestly don’t think about the test.

Researcher: You really don’t?

Sadie: I don’t. That may be because I don’t have the exit level kids. You know, I have 
freshmen and then I have seniors, and in the honors classes, they’ve all passed.

Researcher: But you know that your freshmen are going to take biology in the 10th grade.

Sadie: I know that.

Researcher: But it doesn’t bother you?

Sadie: Well, they are going to take it, but it’s not their exit level. So they take benchmark 
tests in 9th grade. They take TAKS test in 10th grade. They take TAKS test in 11th grade. 
They take benchmarks every semester. So they definitely, I think, get practice at not just 
test taking, but the kinds of questions they will see, the kind of tests they will see. I don’t 
think about it. I feel like if I’m teaching what I’m supposed to teach, I am providing them 
with the information they need. What they do with that, you know, I can only do so much 
from my end. I’m definitely not going to be driven by the test. 

Researcher: So do you even mention the test? Do you say, “This will be on the test”?
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Sadie: Well, I tell them from the very first week of school, “If you want to graduate from 
high school, you have to pass the TAKS science test, and it has biology on it.” Here’s the 
thing, here’s another problem with having biology in 9th grade: Most of them do not see 
ever again any biology, because they don’t take anatomy. Most of them do not. So they 
had a subject two years ago that they are expected to know a lot of detail. You know, 
“Here’s a picture of a cell. What does this structure do?”

Researcher: Exactly.

Sadie: They won’t remember that. They can’t remember something from last semester, 
God forbid two years ago. I don’t think it’s pointless for me to think about the test, 
because they are definitely going to be tested over what I’m teaching. But the way it’s 
structured, you know, other than me telling them, “At some point, you will be tested over 
this and it will be the difference between graduating from high school and not. If you 
don’t pass that test, you know what you get? You get a certificate that says ‘I attended 
high school.’ I went, but I didn’t learn enough to pass this test.”

Researcher: Do you think that makes an impression on them? 

Sadie: Not in the 9th grade.

Researcher: They just see that as so far ahead.

Sadie: Yeah. They do not see past what’s happening this weekend. This year, we did this 
TAKS review. Massive for all the sophomores and juniors.

Researcher: I heard about it.

Sadie: All-week thing, which was just exhausting. Again, I think the juniors, the exit-
level students really appreciated it, because they hadn’t seen biology, and they did see it 
the next week. Several teachers said, “My students said, ‘Oh, I’m so glad we learned that 
biology, because I didn’t remember any of it.’”

Researcher: Wow. 

Sadie: But the sophomores, they didn’t care. They were squirreling around.

Researcher: Yeah, not really all there. Basically then, would you say that your 
instructional strategies and decisions that you’ve made with regard to curriculum have 
not been influence by testing?

Sadie: Mine have not.
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Researcher: That’s really good. What about morale? Has testing influenced morale in 
your classroom?

Sadie: In my classroom?

Researcher: Mm-hmm.

Sadie: I don’t think so.

Researcher: That’s good to know as well. 

Sadie: Again, I don’t think the kids care that much. The freshmen don’t, you know, 
because it doesn’t really impact them.

Researcher: What about other faculty? Do you think they feel the same way?

Sadie: Well, yeah. No. Well, it varies. I think probably the math teachers. Kids do well on 
social studies apparently, and they do fairly well on English; although, maybe not the 
writing so much. It’s the math and science, especially because science is brand new. 
They’ve never been tested over that to graduate. So I think there’s probably pressure on 
the math teachers as well, but I don’t know.

Researcher: Tell me how things might be different in your classroom if there were not 
any kind of high-stakes test.

Sadie: I don’t think things would be different in my classroom, honestly. I do a lot of -- I 
do warm-ups every day.

Researcher: Tell me about your warm-ups. Where do you get those questions?

Sadie: Well, I started the year off with all TAKS review warm-ups. So I am giving them 
information, but I would give them warm-ups regardless. It just so happens that during 
the textbook adoption we got this huge bundle of transparencies that all were TAKS 
objectives, so that’s, you know, whatever. If they go along with what we are learning, 
then I use them. So I don’t think it would really change how I teach any, because I don’t 
teach to the test, and I don’t worry about it too much.

Researcher: That’s great. That’s really good. That’s one of the reasons why I want to 
come observe your classroom.

Sadie: [laughs] Thank you. You’ll be startled.

Researcher: No, I don’t think so. What are your thoughts on using test scores to make 
decisions regarding grade promotion/retention?
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Sadie: Hmm. I haven’t really thought about that. Using test scores to determine grade 
promotion or retention. Well, honestly, I feel like those kids who are probably failing the 
courses are failing the test as well. There are kids who are going to pass, who are going to 
squeak by, (a) because the teacher lets them squeak by or (b) they work hard enough so 
that they can pass, but they didn’t really grasp the knowledge they needed to, to be 
successful on the test. I don’t know. It’s sort of, what is your philosophy about teaching? 
Is it they need to know all this information, all these details, or are you preparing students 
to go out into the world who can think independently, who can converse with other 
adults? One of the things we talked about for this freshmen advisory is, I said, “What 
about this whole sense of civic duty and responsibility and giving back to your 
community?” I mean, you want to produce people who care about their world, wherever 
it is, [name of city and state] or wherever they are, and they enjoy what they do, and they 
feel like they are contributing in some way, whether they are serving you a hamburger or 
fixing your car or performing your brain surgery. So in that sense, if you are trying to 
produce well-rounded people who know a little about a lot or people who know a lot of 
specific details about four subject areas, I mean, I don’t know. I don’t know. If their 
scores are incredibly low, they probably failed their classes anyway and it wouldn’t make 
a difference. They would be retained regardless. But kids who are 50, 60…  I mean, also 
what is considered passing changes from year to year, so who knows?

Researcher: That’s true. I haven’t been in your classroom yet -- is it a pretty diverse 
classroom, as far as ethnicity and SES?

Sadie: It depends. I would say, but I don’t know that I can do this now off the top of my 
head, that it is predominately Hispanic. But I would say that if you look at the honors 
classes versus the grade-level, there is a definite white or brown and money and less 
money. So I think that is true as a general statement and probably true for my classes. It 
would vary though, depending on the period, actually. Some are more integrated than 
others.

Researcher: I see. Can you think of any ways that you might teach one group of students 
differently or what’s called culturally relevant teaching? Do you have different 
instructional strategies that you use with those students?

Sadie: I just this year was given some instructional strategies. I went to a [name of 
workshop] I was just really blown away. I don’t know, maybe I was living in the dark. I 
mean, it’s just stuff I never really thought about before. When she was saying it, it made 
so much sense. I was thinking, how could I not think that me coming from my middle 
class to upper middle class background, of course, I think of things [differently]. I come 
from a different perspective than kids who haven’t had that. Why I didn’t really think 
about changing how I frame stuff or acknowledging that they must see me in a different 
way than I saw my teachers, I didn’t really think about that before. So now, I feel like I 
have some tools that I definitely over the summer will work on developing or thinking 
about, how can I implement these?
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Researcher: Great. Can you tell me what some of those tools are?

Sadie: Well, one of the things I found really important was this whole idea of registers 
and how to speak, the kind of language to use in different situations. Most of my kids use, 
in grade-level, what I think is really inappropriate language for a classroom. Not that they 
are saying, “F you Ms. Morin,” although, many of them do cuss. I’m not saying that they 
don’t cuss, but just what I would consider really rude behavior and not a way to speak to 
your teacher. They talk that way. I guess they don’t know. They haven’t been taught 
that… This is one of the things that [name of leader of workshop] talked about. When 
you go to a job interview, you don’t talk the same way that you do to people you are 
playing basketball with on the court, you know, your friends. Kind of teaching that to 
kids, that there are different situations in which you express yourself differently. Also, 
when someone says something that is inappropriate, not just screaming at them, but 
saying, “Okay, what’s a better way to frame that? I understand what you are saying, but 
what would be a more appropriate way to say, ‘ I’m not doing this’? You can be angry 
and you cannot want to do it. That’s legitimate. That’s okay. But how can you put it so 
that…?”

Researcher: It’s not rude.

Sadie: Yeah. So it’s more acceptable.

Researcher: Does she talk about any specific cultural differences that Hispanic students 
might have versus white students?

Sadie: Oh, sure. I don’t remember any off the top of my head, but I know she did.

Researcher: She hit on that.

Researcher: I don’t think the College of Ed at the undergraduate level does a sufficient 
job of exposing us to those.

Sadie: Especially in this town, where there are so [many Hispanics]. Hispanics are going 
to be the majority in the next five years, if they are not already. [laughs] For goodness 
sakes, it just makes common sense to teach that kind of stuff. I really never thought about 
it. I just assumed everyone, you know, you went to class and you sat there and took notes 
or you slept with your eyes open, but you didn’t talk back to your teacher, and you didn’t 
create a scene, and you didn’t conduct yourself like a lot of these kids do. I just never 
thought, you know, … hello. 

Researcher: Was [name of workshop] part of your professional development or was this 
something you did on your own?
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Sadie: No. I don’t know. The counselor who was in charge, she’s no longer a counselor 
now, but she’s sort of the liaison person for our smaller learning community, our high 
school restructuring. She just asked who would be interested in going, so I said, “Well, 
I’ll go. I don’t know anything about it, but I’ll go.” I was really, really grateful.

Researcher: It’s good that you went. She’s very good.

Sadie: I mean, I found it to be incredibly valuable.

Researcher: That’s great. Tell me what take home messages do you want your students to 
leave [with] when they depart from your classroom? What take home messages do you 
want them to have?

Sadie: About science?

Researcher: Science, mm-hmm.

Sadie: I definitely want them to have a better understanding of who they are in the world 
of living things. You know, where do I fit in? That we are not the pinnacle in terms of the 
most important, but that we come from this, you know, we are the most recent, the 
youngest living thing in this long line of lots of other things that they never think about, 
like bacteria and fungi and unicellular organisms. I want them to sort of have an 
appreciation for the world of living things and also to learn some more about not just 
what’s happening in their own body at the cellular level, but sort of where they fit into the 
world. That their actions impact the world.

Researcher: How have you changed as a teacher?.

Sadie: Just having gone through the experience, it would be very different, and just 
coming back having some years on me. You know, I was 23 when I started teaching. And 
even though I was already married and had kids, I was young! I was really young! 
Unfortunately, though, the more experienced teachers want the cushier jobs, you know, 
where they don’t have to try that hard and still teach. So I think I could teach [at a 
different school] and be much happier now. I don’t know that I’d want to, though, for a 
number of reasons. I admire the teachers who do that successfully. I feel really lucky and 
bit spoiled to be here … really.

Researcher: That’s excellent. I thank you so much.

Sadie: Oh, absolutely.

[End of interview.]
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DATA CODING SAMPLE
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Examples of Node:  Student Advocate

Document [Lisa All Observations],  1 passages, 820 characters.

Section 200.3.1.5, Paragraph 703, 820 characters.

(St tells LC that he isn’t going to take chemistry next year.)  Well that’s a pity, because 
you’re good!  You going the liberal arts way now? (huh?)  You going the liberal arts 
way?  Fine arts?  Politics? (I don’t know)  Well you need physics, I’m sorry but you need 
physics.  (I don’t know)  It’s the basic science. Its really  no, you know, listen, you are 
too good…(inaudible) curious, physics tells how things work. And so it doesn’t matter 
what your friends are telling you, sometimes  this gives you a better deal  (inaudible). Do 
this for you, don’t worry about what the other people say.  (yeah  I have to decide)  Well, 
but you need to  but I see things happening, and I may regurgitate a lot of the chemistry, 
but you have to understand stuff.  I mean, you take it because of you  its for you. You’re 
worth it.

Document [Lisa All Observations],  1 passages, 296 characters.

Section 10, Paragraph 251, 296 characters.

I’m thinking about going either over to [the local community college], because we’re 
doing this huge dual credit with ACC now. I’d like to see what they do. I’d like to see 
where, so I can say, “Yeah, you’d be real good to go over there.” “No, don’t think so.” Is 
it a good Pre-AP? Is it a good AP? What is it over there? 

Document [Sharon Honors Biology] 4-14-05',  1 passages, 267 characters.

Section 73, Paragraph 523, 267 characters.

Jennifer, aren’t you going to be a doctor?  I should just warn you that going through 
medical school there are going to be animal dissections that you’ll have to do. It’s just 
rats, well, they might not have you do rats, but I think any anatomy and physiology class 
they will ask you to do dissections and I want you to be prepared because I know you will 
be going to medical school someday…

Document [Sharon Interview],  1 passages, 415 characters.

Section 29, Paragraph 179, 415 characters.
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We did just start a mentoring program here, which is one of those things I was telling you 
[about] if we had more people and more time. As teachers, we’re trying to pick out one or 
two kids that we can take under our wing and mentor, follow-up on. And of course, the 
two girls I picked are in my second period class, and neither one of them was here today. 
So I’ll have to call them and figure out what’s going on.
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APPENDIX D
SAMPLE PRE-/POST- TEST
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Sample Pre-/Post-Test:  Sadie’s Human Systems unit:

Name ________________________________ Date ________________________

Please circle ONE answer for each of the following questions:

1. All of the following symptoms are likely associated with bacterial infection 
except –

a. Skin rashes or lesions
b. Elevated body temperature
c. Swollen glands or tissues
d. Increased red blood cell count.

2. Which organism lives in the human intestine and aids in the digestive process?
a. The bacterium Escherichia coli
b. The fungus Trichophyton rubrum
c. The protozoan Entamoeba coli
d. The algae Fucus vesiculosus

3. The medulla, part of the brain stem, reacts quickly to increased levels of CO2 in 
the blood and stimulates a response from the –

a. Excretory system
b. Immune system
c. Respiratory system
d. Integumentary system

4. Which system is responsible for producing enzymes that aid in breaking down 
substances to be absorbed for the body’s growth and repair?

a. Digestive system
b. Reproductive system
c. Respiratory system
d. Skeletal system

5. Which body system would directly be affected if a large number of T cells were 
attacked by a virus?

a. Endocrine system
b. Cardiovascular System
c. Respiratory  System
d. Immune System
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6. Some antibiotics cause patients to exhibit digestive side effects. These side effects 
are often the result of:

a. Bacteria being killed in the digestive tract
b. Antibiotics being converted to stomach acid
c. Too much water being drawn into the digestive tract.
d. The stomach wall being torn.

7.   Nutrients from digested food move from the digestive system directly into the –
a. circulatory system
b. integumentary system
c.  excretory system
d. endocrine system

8.  An herbal company advertises that its product will help people lose weight if they take 
     a tablespoon of the product with a glass of water at bedtime each night.  Weight loss is 
     guaranteed if a person does not eat for at least 3 hours before bedtime, gets moderate 
     exercise, and drinks 8 glasses of water each day.  Why is the company’s claim 
     difficult to verify?

a. The company has yet to disclose the identity of its special herb.
b. Numerous uncontrolled variables are involved in evaluating results.
c. Fasting lessens the absorption rate of the herb.
d. The advertisement lacks data from before and after the weight loss.

9. Which of the following is directly caused by muscle action?
            a.   Regeneration of nerves

b. Healing of wounds
c. Release of hormones
d. Extension of limbs
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