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Algebra Instruction, Then and Now

Impassioned editorial discussion about mathematics standards and instruction is a welcome change from the norm. But it’s important to note that this recent flurry of opinions generally omitted two crucial and equally important parts of reforming mathematics instruction. It’s not just about curricular expectations: Reform also includes getting inside the teachers’ heads to determine what they think about their own practice, and creating better professional development programs that will train teachers to deliver meaningful content in ways that lead to the highest possible student achievement.
Aligning Alternate Assessments

Norman Webb and colleagues Andrew Roach and Stephen Elliott analyzed the degree of alignment between Wisconsin’s Model Academic Standards and the Wisconsin Alternate Assessment (WAA), which assesses the academic performance of students with significant disabilities and offers an alternative to the traditional achievement tests. Specifically, Webb’s study asked: Does the WAA adequately measure the concepts and skill areas represented in Wisconsin’s Model Academic Standards? The study found content-related evidence for the WAA’s validity.

Education for Innovation

Even before they graduate, some fortunate high school students become urban planners and redesign a popular downtown pedestrian mall. They work with a city budget plan and consider letters from concerned citizens about issues like crime, revenue, jobs, waste, traffic, and affordable housing. They conduct a site assessment, then use an interactive map of the downtown area to create a redevelopment plan. They balance the economic, social, and environmental costs and benefits of their proposals against those of alternative choices. 

Welcome to Urban Science, one of several computer-based epistemic games developed by UW-Madison education professor David Williamson Shaffer and his graduate students. Epistemic games challenge players to learn to think as professionals and help prepare them for innovative thinking from the start. 
The Promises of Realistic Math Education

Students in mathematics classrooms should not be considered passive recipients of ready-made math. Instead, students should be guided toward using opportunities to reinvent mathematics by doing it themselves. That’s one of the principles underlying Hans Freudenthal’s concept of mathematics as a human activity. Students start with a context-linked activity. For example, they could be asked to make drawings to show different ways that a given number of candies, packed in rolls of ten, might be arranged in a storeroom. For example, 143 candies might be packed up into one ten-roll box and four rolls, with three single pieces, or they might be stored as twelve rolls and twenty-three pieces.

Then students gradually develop mathematical tools and understanding at a more formal level. Models emerge from the students’ activities, are supported by classroom interaction, and lead to higher levels of mathematical thinking.

Using Hypertext Navigation to Deepen Learning

Hypertext learning environments hold great promise, but they also present challenges for learners and designers. As part of her research into designing optimal learning environments, UW-Madison education professor Sadhana Puntambekar developed the project she calls CoMPASS (Concept Mapped Project-based Activity Scaffolding System). CoMPASS consists of a hypertext system and curriculum modules based on the pedagogical framework of Learning By Design,1 which has students learn science in the context of design-and-build challenges. The CoMPASS system includes two tightly integrated representations of content, one textual and the other visual (in the form of concept maps). 
Contextualized math problems appeal to students with disabilities

The mathematics skills of American students are woefully inadequate for the kinds of problem solving required in the workplace, and the outlook for students who have special difficulty in learning mathematics is even gloomier. But a recent study of learning disabled students by WCER researcher Brian Bottge shows that most students solving contextualized mathematics problems were better at noticing critical features of those problems than were students who learned with standard types of word problems.

Inservice Teacher Education: Form vs. substance

How could inservice professional development programs be made for effective for teachers of mathematics and science? In other words, how could inservice programs be modified to better influence student achievement?  By focusing more on teachers' subject matter knowledge and on how students learn particular subject matter, rather than on discussing the format of the programs or on teachers' pedagogical strategies.
Assessment drives student learning

College students get a pretty good idea of what the instructor considers important on the first day of class—when the syllabus is handed out. Along with the syllabus, students are cued to "what's important" when testing time comes around. Students tend to learn what their teachers guide them to learn through the assessments they use. Yet traditional testing methods have been limited measures of student learning and have had limited value for guiding student learning. The methods are often inconsistent with the increasing emphasis being placed on students' ability to 1. think analytically; 2. understand and communicate at both detailed and big-picture levels; and 3. acquire life-long skills that permit continuous adaptation to workplaces that are in constant flux.

After-school programs and children's adjustment

A warm and positive climate in after-school child care centers is positively associated with boys' adjustment in first grade. There's a relationship between the experiences of children, especially boys, in school-age child care programs, and their performance in first grade. After-school experiences relate to girls' behaviors as well, but associations were less apparent for girls than boys.
Small group learning boosts college students' science achievement

A study from WCER's National Institute for Science Education (NISE) shows that small-group learning arrangements in undergraduate science, technology, engineering, and mathematics (STEM) courses and programs provide important educational benefits.

NISE researcher Leonard Springer and colleagues showed that students who learn in small groups generally demonstrate greater academic achievement, express more favorable attitudes toward learning, and persist through STEM courses or programs to a greater extent than students receiving more traditional modes of instruction. The reported effects are relatively large for research on educational innovation. 

The Paradoxes of Leadership

Is your school principal an effective leader or a mere manager? Or is this question too “either/or”?

Over the years public schools have become highly specialized, extensively regulated, and enormously complex organizations. Principals who act as leaders, rather than as managers, are better able to guide their schools. In his training and research role with WCER’s Comprehensive Regional Assistance Center, Region VI, University of Wisconsin – Madison Education Professor Kent Peterson focuses on school leadership in the context of education reform. 

Let’s focus on intellectual quality

Good teaching requires students to think, to develop in-depth understanding, and to apply academic learning to important, realistic problems. Good teaching boosts student achievement equitably for students of all social backgrounds, in elementary, middle, and high schools. According to a five-year study by Fred Newmann, Gary Wehlage, and colleagues at the Center on Organization and Restructuring of Schools, all of these benefits result from a kind of teaching they call “authentic pedagogy.” Newmann and associates sum up a five-year study in the book Authentic Achievement: Restructuring Schools for Intellectual Quality (published by Jossey-Bass).

Engaging Parents in Mathematics Reform

Children of all ages encounter different kinds of mathematics instruction than their parents received during their school years. Many parents support the changes. Some are unsure, however, of the rationale, content, and expected outcomes of the changes in mathematics instruction. Some parents are uneasy about the activities that make up a reformed mathematics lesson, where students have more control and are given more responsibility for their learning. Tasks often engage students in small group discussions.

Students’ parents experienced mathematics in conventional classes characterized by a quiet sense of perseverance and monotony. 
More Coursework Benefits All Students

Our country’s racial and ethnic diversity is greater now than at any previous period in history. It seems to be on course to become progressively more diverse for some time to come. In his role as researcher for the National Institute for Science Education, William Tate recently documented changes within and across demographic groups in students’ mathematics achievement during the 1980s and 1990s. Tate reviewed national trend studies and the results from college admissions examinations and Advanced Placement tests. He tracked the achievement of various student groups defined along lines of race, class, gender, ethnicity, and language proficiency.
Teacher Research Spurs Professional Development

Teacher research can be a professional development experience of great importance and have a significant effect on teaching and learning, according to Kenneth Zeichner. His recent meta-analysis of studies of teacher-research activities nationwide shows teacher-researchers gaining a new sense of confidence from conducting research, beginning to see themselves as learners, and developing closer relationships with their students and colleagues. Teacher research involves teachers directly in the selection of immediate and compelling topics to explore with respect to their own practice. 

Professional Development in Classroom Assessment

Fundamental changes in teachers’ instruction can result from showing them the value of conducting formative assessments. Formative assessment occurs when teachers give students immediate, contextualized feedback during the learning process, so that they can learn better. It is diagnostic and can be informal. Summative assessment, on the other hand, usually occurs at the end of a course. Most standardized tests are summative. Formative assessment is almost nonexistent in U.S. classrooms, but it has been shown to help teachers with instructional decision making, interpreting students’ written and verbal responses, and eliciting or responding to student ideas during the course of instruction. 
Professional Development for Teaching With Understanding

Students should learn to reason competently, think constructively and understand key ideas in mathematics and science. They need to comprehend and manage new information, technologies, and ever more complex problems as these emerge throughout their lifetimes. Successful teachers help students do this by “teaching for understanding” — focusing on student thinking, examining powerful scientific and mathematical ideas, and providing equitable opportunities for learning. Adam Gamoran says that schools must provide better resources to classroom teachers; align purposes, perceptions, and commitments; and sustain change. 

Professional Development That Addresses School Capacity: Lessons From Urban Elementary Schools

Effective professional development can advance achievement of all students in a school, according to recent research by Fred Newmann and colleagues at UW-Madison. They found that improving student achievement is more likely to happen when professional development addresses not only the learning of individual teachers, but also other dimensions of the school’s organizational capacity.

Videotaped Lessons Enhance Analytical Ability

The STEP (Secondary Teacher Education Project) Web is an innovative learning environment on the World Wide Web that supports case-based instruction for teacher education. Created by UW-Madison education professor Sharon Derry and colleagues, STEP Web resources aim to help future teachers acquire  a scientific language for thinking about how students learn and develop within disciplines;  instructional strategies and tools for helping students learn with understanding; and the ability to combine, adapt and apply the knowledge and tools acquired through STEP and other teacher education courses to classroom teaching.

Can Failing Students Have Successful Teachers?

Students of color historically have been underserved by public schooling. Teacher assessments need to do a better job of identifying teacher strengths that can be translated into real classroom practices that meet the needs of real urban students of color. Given the changing demographics of the student body in the United States and the division of public school student populations into groups of haves and have-nots, it is important to understand that, rather than confronting dangerous minds, teachers of urban students of color are teaching in dangerous times. One of the most urgent issues facing this era and the teachers who serve in it is that of being able to more accurately measure what students know and are able to do. 

Better Doctoral Level Education

The U.S. higher education system is often said to be the envy of the world. And while many doctoral students say they are generally satisfied with the quality of their doctoral preparation, a recent survey shows that the doctoral education could be improved in a number of ways. In many cases, doctoral students receive training that is not what they want and does not prepare them for the jobs they take. Many doctoral students do not clearly understand what doctoral study entails, how the process works, and how to navigate it effectively. But students and programs need not be at cross-purposes, according to Chris M. Golde. Changing current practices will involve the collective efforts of students, faculty, and administrators.

Risk and Resilience in the Urban Neighborhood

How do children’s neighborhood environments contribute to, or detract from, their academic achievement? School-age children become socialized in community mores, play, make friends, and obtain support in their neighborhoods. Historically, neighborhoods functioned as a social center for children and families. Central to the study of neighborhoods is the notion that the individuals and families within a neighborhood setting create a context that influences child development. The resources, role models, and safety of a neighborhood combine to define that context. 

Most Children Receive "Adequate" Care

Out-of-home child care in America does not have a good reputation; parents and educators should know whether its negative reputation is deserved. The majority of young children in the U.S. spend at least some time in nonmaternal care before they enter kindergarten or first grade. Of the 1,364 infants enrolled in the NICHD Study of Early Child Care, 80% experienced some regular nonmaternal care during their first 12 months. Parents and policymakers are raising important concerns about the quality of these child-care arrangements—about what kinds of care children are receiving, and what structural and caregiver characteristics are linked to the quality of care.
The Practice of Science

By the time they get to high school, students have had at least 9 years of learning to play the "game" of school. They know what it takes to win: Just give the right answer. In the field of science, this approach places undue emphasis on the end products of scientific inquiry, depriving students of the opportunity to learn about the practices through which scientific theories and explanations are constructed. Fortunately, instruction can be reorganized to dramatically change the nature of the school game. In new instructional contexts, students participate in making and assessing knowledge claims. They learn to recognize these activities as necessary to achieving understanding in science.
FAST Program Strengthens Families

Recent school violence has shattered the public’s perception that their children are safe. The roots of violence can often be traced to the family and the neighborhood. Parents are often too busy to spend time with their children, and neighbors do not know one another. Stretched thin by the demands of work and family and struggling to survive economically, parents find less and less time to socialize with other parents. People in schools and communities risk health and safety without the protection of networks of trusting relationships. Without social support, parents cannot provide enough support for their children as they face developmental stresses. 

Educational Equity for Deaf and Hearing Students

Students with disabilities, even those in mainstreamed classrooms, have historically received lower quality instruction and have often been excluded from the required curriculum. Many classrooms now do include students (including deaf students) who traditionally would have been placed in special classes. At the same time as deaf students are increasingly integrated into diverse educational settings, national and state agencies are calling for higher standards of student achievement. Inclusion policies, such as the Individuals with Disabilities Education Act (IDEA), require educators to evaluate deaf students’ participation in curricular content and assessment. However, it is not clear whether inclusive placement results in equitable exposure to curricular content. 
Home-Grown Professional Development Program Succeeds

Teaching does not begin and end in the classroom. A teacher’s experiences with other faculty members, with the school’s leaders, and with its organizational structure all have a profound effect on the teacher’s influence on students. UW-Madison education administration professor Richard Halverson and colleagues documented the practices of public school principals from a variety of communities who have succeeded in increasing the achievement of students of color and low-income students. To take one example, they recently found a Chicago public elementary school that raised its student achievement scores after the school principal launched a voluntary, monthly “breakfast club” at which teachers could gather to discuss their practice.
Developing Algebraic Reasoning in the Elementary School

School mathematics curricula in the U.S. have traditionally separated arithmetic and algebra. This historic separation has deprived students of powerful schemes for thinking about mathematics in the early grades, says UW-Madison education professor Thomas Carpenter. Carpenter directs the National Center for Improving Student Learning and Achievement in Mathematics and Science (NCISLA). Separating arithmetic and algebra makes it more difficult for students to learn algebra in the later grades. But simply pushing the current high school algebra curriculum down into the elementary school won’t work. A broader conception of algebra emphasizes the development of algebraic thinking, rather than just skilled use of algebraic procedures. 
Putting Case Study Results into Context

Researchers studying schools as organizations often confront a tension between the need to achieve an in-depth understanding of local organizational conditions, on the one hand, and the need to know whether the knowledge gained from such case studies can be generalized more broadly, on the other. Drawing on a national database helped WCER researchers Adam Gamoran and Tona Williams say more about how a school's organizational context can support teachers' efforts to improve their teaching. In their examination of cases of teacher change in Massachusetts and Wisconsin, they discovered that leadership and autonomy were important aspects of schools' organizational contexts that supported change. 
Measuring the Content of Instruction

Teachers get lots of advice and support from a variety of sources about what to teach. But do they really teach what is described in content standards? Do they teach what is in the textbook? Do they teach what is tested? Classroom teachers are the ultimate arbiters of what is taught, and how. Regardless of what a state policy requires or what a district curriculum spells out, the classroom teacher ultimately decides how much time to allocate to particular school subjects, what topics to cover, when and in what order, to what standards of achievement, and to which students. Collectively, teachers' decisions, and their implementation, define the content of instruction.

Toward Equity in Science Instruction

Instituting reform is particularly urgent in urban schools because of the array of obstacles these schools face. Teachers and students work under stressful conditions. Students have higher truancy rates, lower graduation rates, and lower achievement levels than their peers in nonurban settings. In addition, teachers in urban schools are less likely to be adequately prepared or to have access to needed resources. Urban school leaders say that higher academic achievement and teacher recruitment are their schools’ most critical needs.

These needs are an important equity issue, says WCER researcher Peter Hewson, because large urban districts educate 25% of all school-age students, 35% of all poor students, 30% of all English language learners, and nearly 50% of all minority children.
Allocating Resources for Equity

When a new principal arrives at a school she brings fresh insight into ways to improve student achievement. Successful principals work with staff to implement those changes and eventually show evidence that their initiatives are working. Colleen Capper’s WCER research documents successful school leadership practices that help students who struggle. Capper recently conducted case studies of principals who have raised academic achievement in their schools.

Growth of an Interdisciplinary Teaching Team

In recent research on teachers' professional communities, WCER researcher Bruce King and teacher-researcher John Gunn found that the work of high school teaching teams is complex and often contradictory. Even in the best teams, hierarchies can emerge, tendencies toward individualism can persist, and genuine agreement can be elusive. The concern for pedagogy and student achievement can easily be thwarted by issues of control and micro-political struggles for status and authority. 
Preparing Teachers For Diversity

Which teachers are most likely to be assigned to the nation's most challenging urban schools? Young, inexperienced ones. Few new teachers in urban schools receive adequate training as they enter the profession. They face large numbers of students who are poor, who come from varied racial and ethnic families, and who speak a first language other than English. In response to this crisis, UW-Madison education professor Gloria Ladson-Billings and colleagues developed Teach for Diversity (TFD), a graduate program for aspiring teachers who wish to teach in diverse racial, ethnic, and socioeconomic settings.
CGI Math Encourages Ingenuity and Reasoning

Elementary age students bring lots of things to school with them -- besides huge backpacks stuffed with supplies. They bring ingenuity, intuitive knowledge, and mathematical insight. They sometimes amaze their teachers with innovative ways to solve problems. When mathematics teachers link their classroom instruction to students’ intuitive knowledge, students can take classroom instruction a lot farther. Tapping and nurturing that ingenuity and intuition is the idea behind Cognitively Guided Instruction. CGI is an elementary-level mathematics professional development program developed at WCER in the 1980s and 1990s. 
Improving Children's Cognitive and Social Competencies

Generally speaking, children in higher quality child care programs perform better on measures of social, language, and cognitive development than children who attend poorer quality settings. But there is considerable variability across the U.S. in state-regulated child care standards. A recent study by Deborah Vandell and colleagues provides the first empirical evidence of a mediated path from child care structure to child outcomes. The study provides support for policies that establish higher standards for caregiver training and child-staff ratios.
The Coleman Report, Forty Years On

Recent papers by UW-Madison professors Adam Gamoran and Geoffrey Borman review the 1966 “Equality of Educational Opportunity” report on the 40th anniversary of its publication, and both reach provoking conclusions. Published in 1966, the EEO report is also known as the Coleman Report, after its principal author, sociologist James Coleman. It found that U.S. schools were highly segregated and noted inequalities in American public schooling, not only between schools but also within schools. The Coleman report was authorized as part of the Civil Rights Act of 1964 and was conceived within the context of the legal system’s growing reliance on social science to inform legal decisions, most notably Brown v. Board of Education of Topeka. 
States Get Support for English Language Learners

More students than ever come to the classroom speaking a language other than English. Some of them bring solid experience in academic subjects in another language and just need help translating that knowledge into English. Other students bring little educational preparation. They come to the classroom years behind their peers academically. Some have a beginning knowledge of English, while other have none. English Language Learners (ELLs) are not a monolithic group, and meeting the needs of each student is challenging. Instructional methods aimed at students with good conversational and “academic” Spanish will not be appropriate for students who know only conversational Spanish, for example.

Increasing Peer Interactions for Students with Behavioral Disorders

Almost half of all school-age children receiving special education services are served in general education settings for most of the school day. But students with behavioral disabilities (BD) have difficulty with interpersonal relationships and social adjustment. That makes the movement toward inclusive settings more difficult. The emotional and behavioral qualities associated with this disability demand that educators attend to the social and emotional needs of this population to increase their chances of success in all settings. The presence of a paraprofessional can present both a physical and a symbolic barrier that interferes with students’ peer relationships. 
Home-School Relations are Crucibles of Culture

Teachers-to-be enter their professional programs with strongly held ideas about home-school relations. Students’ early family experiences shape their notions of good parenting, roles and responsibilities, and their future involvement with families once they enter the teaching profession. Despite the importance and complexity of home-school relations, however, teacher preparation rarely addresses this subject. The gap is puzzling, says UW-Madison education professor Beth Graue. 
School Organization That Supports Teaching For Understanding 

Efforts to reform mathematics and science instruction in schools must address three organizational challenges: providing resources, aligning commitments, and sustaining and generating reform. This knowledge results from eight years of collaboration among teachers, schools, and researchers at the National Center for Improving Student Learning and Achievement in Mathematics and Science. They worked to create and study classrooms in which compelling new visions of mathematics and science are becoming the norm. To support teacher change and enable these visions to “travel” to other classrooms, Tom Carpenter and colleagues  sought to understand how these classrooms function, what it takes to construct them, and how this knowledge can be used to create similar classrooms in new settings.
Teacher Evaluation and Professional Development

Schools across the U.S. struggle to address critical learning gaps, and to identify ways to improve the quality of teaching for all students. Teacher evaluation, part of the process, plays an important role in teacher selection and induction. But evaluation rarely appears to advance learning for senior teachers, according to research by UW-Madison education professor Carolyn Kelley and graduate student Victoria Maslow. In many schools, evaluations are haphazard and framed by the principal's cognitive lens, rather than by student learning needs or by any particular evaluation instrument.
What "Travels" in Mathematics Reform?

Learning mathematics with understanding requires teachers to help students build on what they know and on how they think. Similarly, students’ reasoning should be placed at the center of effective instructional decision making and professional development. In 8 years of research at WCER’s National Center for Improving Student Learning and Achievement in Mathematics and Science, Thomas Carpenter and colleagues worked with teachers and schools to create and study classrooms in which compelling new visions of mathematics and science became the norm. To support teacher change and to enable these visions to “travel” to other classrooms, Carpenter and colleagues sought to understand how these classrooms function, what it takes to construct them, and how this knowledge can be used to create similar classrooms in new settings.
Strong Professional Community Benefits Teachers, Students

When teachers have a strong sense of professional community their morale is better and teacher commitment is higher. Professional community helps support teaching practices, and helps teachers address the uncertainty that accompanies nonroutine teaching of the sort encouraged by many school reform initiatives. Is the quality of teachers' professional community constant across the school, or are there smaller pockets of professional community within the school? If professional community were a schoolwide entity, and if it were measured well, we would expect most of the variance to be found from one school to the next, and little variation within schools. Just the opposite is the case. Recent research shows that most (81%) of the variance in professional community is within schools. 
Prevention Requires Early, Comprehensive Contact 

Early contacts with child welfare agencies or special education programs often do not act as protective factors for students with emotional and behavioral disorders because contact with these agencies is not sufficiently early, comprehensive, or coordinated across agencies. A study supports a large body of research that identifies early childhood as a critical developmental period when emotional and behavioral disorders (EBD) can be prevented or ameliorated.
FAST Program Builds Social Capital

Children perform better in school when their families are supportive and when their parents are involved in school-related activities. Schools offer many ways for parents to get involved in their children’s experience. The traditional method, known as the parent outreach model, places the school at the center, and focuses on bringing the parents into the circle of school resources. It emphasizes the central role of the school and presumes that this role will be supported by the parents. Lynn McDonald has found remarkable results, however, by turning this model on its head. FAST is a program that places parents at the center and helps them to establish their own support system around themselves. 
Risk, Resilience, and Attitudes Toward Learning

Some believe that African American children develop oppositional culture against schooling. But there is now a growing research literature documenting urban students' positive orientation toward achievement. Better knowledge of elementary age students' perceptions and beliefs has implications for improving the effectiveness of their teachers. Research by Jeffrey Lewis shows that African American children possess qualities and insights that can serve as a solid foundation for their learning. Anti-school attitudes do exist among some African American students, Lewis says, as they do for many middle-class White students, yet they tend to be exaggerated.

Adequacies and Inadequacies of Current Strategies to Recruit Teachers

Is the U.S. producing enough teachers as a nation to fill all of the openings? Yes and no. The number of new teachers is sufficient to meet demand, but the graduates are not necessarily in the subject areas where they are needed, and many do not want to go to the schools where they are most needed. The effects of the shortages of fully qualified teachers are disproportionately borne by students in low-achieving schools, schools with high numbers of students of color, and schools with high numbers of students who qualify for free and reduced-price lunch. In addition, students who attend high-poverty schools, low-performing schools, or schools with high concentrations of African American or Latino students have less-qualified teachers than students who do not attend these attend other schools.

Pathways for Latino Youth

The challenges facing Latino students on their pathway to college are enormous at best, impossible at worst. At almost every educational level, Latino youth face uphill struggles. The cumulative result is that educational opportunity is lost for these youth, who must try harder just to keep up with other students. Comprehensive and radical reform of the education of youth from low-income populations is necessary throughout the K-16 system to realize genuine change, according to a recent study conducted by Alberto Cabrera and colleagues for the Educational Policy Institute. 
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