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	Title
	Assessing Projects 

	Subtitle
	Using Assessment to Improve Teaching and Learning

	Type of Page and Menu Location
	TOC 

	Browser Window Title
	Intel Education: Assessing Projects

	Metatags
	METATAGS: Unit plan, curriculum design, planning, instruction, lesson, lesson plan, thinking skills, strategies, technology, technology integration, interdisciplinary, project based learning, science, math, language arts, reading, writing, social studies, history, civics, art, music





When assessment drives instruction, students learn more and become more confident, self-directed learners. Assessing Projects helps teachers create assessments that address 21st century skills and provides strategies to make assessment an integral part of their teaching and help students understand content more deeply, think at higher levels, and become self-directed learners.
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Overview and Benefits >
Learn more about the features of Assessing Projects. Read research about the benefits of different kinds of assessments.

[image: image2.jpg]L



Try It >
See how easy it is to use Assessing Projects using a demonstration version. Follow a tutorial that helps get you started.
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Assessment Plans >
Get project ideas from other teachers who have used Assessing Projects in the classroom. Browse short project ideas or longer, detailed assessment plans.
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Assessment Strategies >
Learn about effective assessment strategies by examining examples of different kinds of assessments.
Workspace >
Create or modify assessments using the Assessing Projects application.
Site Recommendations >
Review the technical specifications that optimize use of the Assessing Projects application.
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"The illiterate of the 21st century will not be those who cannot read and write, but those who cannot learn, unlearn, and relearn." Alvin Toffler, American futurist
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Benefits of Assessing Projects
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Assessing Projects can help you assess 21st century skills. Learn more >
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Assessment Resources
[highlight Box TEXT]

References
Assessment Web Sites
Teaching 21st Century Skills
In the 21st century, as technology becomes more sophisticated and available, individuals have access to almost infinite opportunities for participation in their communities, as well as for entertainment and leisure-time activities. In today’s workplaces, as computers take over routine tasks, a far greater proportion of employees are engaged in tasks that require them to be flexible and creative problem solvers.

In order for today’s students to be successful in this environment, schools must provide them with more than basic skills. Students also must become proficient at 21st century skills, such as critical thinking, problem solving, collaboration, use of technology, self-direction, and communication. 

Assessing Projects meets teachers’ needs in several ways. You can 

· Use the free online application to develop your own checklists, rubrics, and open-text assessments from scratch

· Access the database of hundreds of high-quality, ready-made assessments on products and performances, processes, and thinking skills and modify them to meet your individual needs. 

· Save your assessments in the Teacher Workspace or share them with another teacher who is registered in the site.

· Learn about the research and theory behind successful assessment.

· Find a wide variety of assessment strategies you can use with your students.

Assessment can provide information about more than a students’ knowledge or performance at the end of a unit. Read about the many different purposes of assessment.
In traditional classrooms, student assessment is often limited to tests, papers, and oral presentations. Learn about the different types of assessment.
Research suggests that students experience significant learning benefits when they are in classrooms where assessment is continuous and ongoing. Read about the benefits of formative assessment.
Determining how and when students are using higher-order thinking such as critical thinking, creativity, problem solving, and metacognition, can be a challenge. Learn about ways of assessing thinking.

The use of formative assessment is a powerful tool for improving student learning, but it does not happen in a vacuum. Read about what components are necessary for successful assessment in your school.
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Learning in the 21st Century
Assessing Projects is a resource designed for those committed to a student-centered classroom and who want to enhance instruction in 21st century skills. It provides descriptions of how these skills look in a variety of contexts and how different assessments can be adapted for use by teachers and students to assess their own thinking and the thinking of peers.

Students entering adulthood in the 21st century face tasks and challenges unimagined by their ancestors. Confronting a never-ending supply of digital devices and overwhelming amounts of information, individuals in today’s society must be proficient in a variety of skills and strategies that were not critical for their grandparents’ success. These 21st century skills include:

· Accountability and Adaptability — Exercising personal responsibility and flexibility in personal, workplace, and community contexts; setting and meeting high standards and goals for one's self and others, tolerating ambiguity 

· Communication Skills — Understanding, managing, and creating effective oral, written, and multimedia communication in a variety of forms and contexts 

· Creativity and Intellectual Curiosity — Developing, implementing, and communicating new ideas to others, staying open and responsive to new and diverse perspectives 

· Critical Thinking and Systems Thinking — Exercising sound reasoning in understanding and making complex choices, understanding the interconnections among systems 

· Information and Media Literacy Skills — Analyzing, accessing, managing, integrating, evaluating, and creating information in a variety of forms and media 

· Interpersonal and Collaborative Skills — Demonstrating teamwork and leadership; adapting to varied roles and responsibilities; working productively with others; exercising empathy; respecting diverse perspectives 

· Problem Identification, Formulation, and Solution — Ability to frame, analyze, and solve problems 

· Self-Direction — Monitoring one's own understanding and learning needs, locating appropriate resources, transferring learning from one domain to another 

· Social Responsibility — Acting responsibly with the interests of the larger community in mind; demonstrating ethical behavior in personal, workplace, and community contexts 

Unfortunately, schools are not as effective as they could be at helping students develop these skills. Many of today’s teachers have had minimal preparation in explicit strategies for teaching thinking and other 21st century skills, and even though they may be highly proficient in their own use of these skills, they often lack awareness of their own thinking processes and those of others. Assessing Projects can help teachers target the instruction and assessment of their students’ thinking in ways that help them grow as thinkers and learners.

Page 1 of 2 | Next >
< Return to Overview  and Benefits
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Assessing Thinking in Projects

All student-centered projects have the potential for embedding assessment of 21st century skills. Often, however, selecting specific skills to focus on in a project can be difficult. Furthermore, describing what a particular skill looks like in a specific context can be a challenge. Assessing Projects is designed to help with this process. It provides rubrics, scoring guides, and checklists that focus on 21st century skills and defines what these skills look like in the context of the project. 

For example, the rubric for the project, The Great Bean Race, an exemplary Unit Plan from Designing Effective Projects, breaks down the analysis of a science investigation into the following subtopics which are more precise and easier to observe and document: 

· Successfully draws several conclusions based on evidence
· Considers additional variables when comparing findings with others to determine the best conditions for growing plants
· Compares previous knowledge about plants to the results of the experiment and describes new learning in detail
Narrow, specific descriptions of thinking skills, such as these, also provide teachers with useful information about specific types of thinking in which students need more support.

The Assessment Library in the Assessing Projects application includes assessments for a wide variety of projects, ranging from student publications to oral presentations. All of these assessments can be easily adapted to suit the needs of teachers. 
Assessing Thinking Skills and Processes

When planning and assessing student learning, teachers often use general terms such as “critical thinking” or “problem solving” to describe their objectives. Such terms are difficult to assess because they include so many subskills. Broad descriptions do not provide the information necessary to collect accurate data on the thinking abilities of students. 

Assessing Projects can provide useful information on the different subskills involved in thinking. For example, instead of assessing students on a general term like “creativity,” a checklist on fluency in creativity in elementary grades lists the following skills which are easy to recognize in a variety of situations:

· Thinks of many different ideas

· Looks at things from different points of view

· Generates several possible solutions to a problem

· Thinks of several ways to reach a goal
A Thoughtful Classroom Environment

Students do not acquire and develop 21st century skills within a single lesson or even within a unit of study. These skills must be emphasized throughout all student learning experiences. To create a thoughtful classroom environment, teachers and students must develop a language of thinking, self-direction, and collaboration that they all use consistently. The assessments and background information in Assessing Projects provide the terminology teachers need to use when discussing project work. As students become more familiar with the language of thinking, they become more metacognitively aware of their thinking processes and develop more control of their thinking, helping them become mature, strategic thinkers.

< Back | Page 2 of 2

< Return to Overview and Benefits
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Costa, A. L. & Kallick, B. (2000). Building a system for assessing thinking. In A. L. Costa (Ed.), Developing minds: A resource book for teaching thinking, (pp. 517-534). Alexandria, VA: ASCD.
ERIC (1993). Alternative assessment and technology. ED365312
Garrison, D.R. (1997, Fall). Self-directed learning: Toward a comprehensive model. Adult Education Quarterly, 48(1), 18-34.
Guskey, T. R. (2005). Mapping the road to proficiency. Educational leadership, 63(3), 32-38.
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Kennedy, M. (1991). Policy issues in teaching education. Phi Delta Kappan, 72(9), 661-666.
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Assessment Resources on the Web
Assessment Toolkit
www.nwrel.org/assessment/toolkit98.php*
A collection of readings and activities to be used for professional development in improving assessment

The Concept of Formative Assessment

www.ericdigests.org/2003-3/concept.htm*
A brief overview of the research on formative assessment

Critical Issue: Multiple Dimensions of Assessment That Support Student Progress in Science and Mathematics
www.ncrel.org/sdrs/areas/issues/content/cntareas/science/sc700.htm*
A research-based exploration of how different kinds of assessment can improve student achievement

Does The Use of Holistic Rubrics Affect Student Performance in Reading and Writing?
www.usm.maine.edu/cepare/pdf/meg/meg07.pdf* (PDF; 2)
Examination of the effects of using holistic rubrics
Inside the Black Box: Raising Standards through Classroom-Based Assessment

www.pdkintl.org/kappan/kbla9810.htm*

The premier research study on the use of informal classroom assessments

New Assessment Beliefs for a New School Mission 
www.assessmentinst.com/forms/NewBeliefs.pdf* (PDF; 7 pages) Article by Rick Stiggins arguing that effective classroom assessment must support high-stakes testing

Practical Assessment Research and Evaluation

http://pareonline.net/*
A peer-reviewed journal that addresses issues of assessment

Rubrics and Self-Assessment Project
www.pz.harvard.edu/Research/RubricSelf.htm*
Research focused on the effect of instructional rubrics and rubric-referenced self-assessment on the development of 7th and 8th grade students' writing skills and their understandings of the qualities of good writing
Self-Assessment

www.aaia.org.uk/pdf/AAIAformat4.pdf* (PDF; 35)

A collection of information and activities to help students learn to assess their own learning

< Return to Overview and Benefits
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Assessment throughout the Learning Cycle
[highlight Box TEXT]

Effective assessment is ongoing and continuous. Learn more >
Ongoing Assessment
Teachers are constantly collecting informal and formal information about what and how their students are learning. They check student tests and assignments, listen to small-group activities, and observe students engaged in structured and unstructured activities. They use this information for a variety of purposes, ranging from communicating with parents to meeting standards and benchmarks. However, when teachers systematically collect the right kinds of information and use it effectively, they can help their students grow as thinkers and learners.
In some contexts, the terms assessment and evaluation are interchangeable. Here we use the term “assessment” to refer specifically to all kinds of methods and strategies that provide information about a student’s learning. Formative assessment provides learners with feedback about how they are doing throughout the learning process. Summative assessment takes place at the end of a unit or project and gives students and teachers information about the skills and knowledge that students have acquired.

Using ath the teacher and learners.h munication tech and we are good? 

 way. 

urs for now.

 Iwork schedule of broader variety of ongoing assessment throughout the instructional cycle can provide much more valuable information to both the teacher and learners. Formative assessment can be used to:
· Gauge students' prior knowledge and readiness  

· Encourage self-direction and collaboration    

· Provide diagnostic feedback to teacher and student  

· Monitor progress
· Check for understanding and encourage metacognition
· Demonstrate understanding and skill
The overarching purpose of assessment is to give teachers the information they need to provide quality instruction. Embedded and on-going assessment is at the heart of project-based learning and provides a way for students to show and discover what they know in different ways. With assessment integrated throughout a unit of instruction, teachers learn more about their students’ needs and can adjust instruction to improve student achievement. McMillan (2000) explains, “When assessment is integrated with instruction, it informs teachers about what activities and assignments will be most useful, what level of teaching is most appropriate, and how summative assessments provide diagnostic information.”
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Assessment before Instruction
Before beginning a unit of study, a teacher assesses primarily to gauge students’ needs. When teachers plan a unit, along with their curriculum and standards, they reflect on what they have learned about student learning from previous experience with the topic. They recall misconceptions that students often have and areas that have proven to be particularly difficult. Records of tests and quizzes give them useful information about the effectiveness of previous instruction. This kind of information is useful and important as a foundation for planning, but it is only the beginning. 
Every teacher knows that all students are different and that all groups of students have their own strengths and personalities. Individual students also vary in the type of previous instruction they have had, as well as the understanding and interest they bring to a new topic. 

By conducting discussions, asking students to fill out graphic organizers or write in journals, teachers can get a sense of students’ understanding about a topic and their general attitude about the subject. Collecting information about individual student’s understanding before beginning a unit helps teachers gauge students’ needs and plan learning activities that increase their motivation to learn and help them succeed.

Assessment during Instruction

During the course of a unit, assessment serves three different purposes: 

· To encourage self-direction and collaboration

· To monitor progress

· To check for understanding or to encourage metacognition
Through a variety of kinds of informal assessments such as learning logs, anecdotal observations, checklists, and conferences, teachers collect information about students’ skill development and how their’ thinking and understanding of the topic is progressing. This information helps the teacher differentiate instruction by making on-the-spot decisions, such as taking time out to review a concept before moving ahead with a scheduled activity or revising a sequence of activities to take advantage of student interest. 

Knowing how students are thinking about a topic also helps the teacher to “make adaptations for individual learning differences to ensure that all students understand, practice, and master each component as they progress toward the final goal” (Guskey, 2005, p. 33). Through individual feedback and flexible grouping, teachers can help students grow from where they are to where they need to be. Instruction that meets students’ individual needs gives them the confidence that they will learn and motivates them to become engaged in the topic and even to take risks with their learning.

Another important purpose of assessment is the development of thoughtful, independent, self-directed learners. In some classrooms, students only get feedback on their learning at the end of a unit through a test or final paper. Often by the time they find out how they did, the class has already moved on to another topic, and the student has little opportunity or interest in correcting any misunderstandings or improving their skills. 

In a classroom where assessment occurs often in a variety of ways, students learn to understand what excellence looks like in the work associated with the topic. They may even have had a role in describing quality work on final products or performances. Parents and students receive frequent specific feedback on how students are doing and what they can do to improve. Students have learned strategies for assessing their own thinking and work in comparison to standards of excellence. They have opportunities to reflect individually and in groups on how well they work together to solve problems. When they use their assessments to set specific goals, they can take advantage of instruction to improve their work to be more like the exemplars (Shepard, 2005) and monitor their thinking and teamwork. According to Black and his colleagues (Black, Harrison, Lee, & Marshall, 2003), “This ability to monitor one's own learning may be one of the most important benefits of formative assessment” (p. 67). Peer- and self-assessment help students become independent learners who understand their own strengths and needs and know how to set goals and monitor their own progress.
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Assessment after Instruction
At the end of a unit, students need to show what they have learned and teachers need to know what students have learned and what they will take with them from one unit to the next. These assessments ask students to demonstrate understanding and skill.
Low-level knowledge about a topic can be assessed through a quiz or test, but assessing deeper understanding requires different kinds of tasks. When students plan and carry out performance tasks, they show how well they can apply what they have learned to authentic situations. These tasks must be carefully designed in order to elicit the students’ level of understanding and to provide them with opportunities to demonstrate their learning. Tasks such as reports, essays, presentations, artistic performances, and demonstrations, allow students to show what they have learned about content, about working with others, about thinking, and about their own learning processes.

Other kinds of long-term assessments, such as portfolios and ongoing conferences, provide teachers and students with the opportunity to make connections among units of study, even different subject areas, and individual goals. They help students assess their own learning over a period of time and give teachers and schools important information for long-term planning.

Creating a Classroom Culture of Learning

Often teachers plan a unit of study thinking of what they are going to do, the lectures they will give, the activities they will plan, and the tests they will create and grade. When formative assessment is a daily occurrence, teachers begin to think more in terms of what their students are doing than in terms of what teachers are doing. Instead of thinking, “I’m going to explain simple machines to my third graders using a video and a demonstration,” a teacher asks, “What kind of activity can I ask my students to do that will show me what they understand about simple machines?” Then after gauging students’ preliminary understanding, the teacher thinks of ways to help students build their understanding, continually monitoring how they are learning. Teacher behaviors, in this kind of classroom, are only instructional as a means to an end, student learning. 

In many classrooms, students often attend class every day with only one thought: “What will be on the test?” Assessment in these classes becomes a guessing game. The teacher wants students to learn what will be on the test without telling students exactly what will be there since the test items are merely a sample of the knowledge students are expected to learn. Students want to find out exactly what will be tested so they can do well and not have to learn any “unnecessary” information. A final grade on a test may be a total surprise and may not reflect accurately a student’s understanding of a topic, thus perpetuating the idea that doing well on the test is about playing a complicated game with the teacher, not about learning.

When students receive frequent information about their progress, however, they focus more on learning. They know exactly how they will be assessed since the assessments reflect authentic work in the discipline. As they move through the subject matter of the unit, they receive information about how they are doing, what goals they are meeting, and what they can do to improve. When the time comes at the end of the unit for them to show what they can do, they have had multiple opportunities to build their understanding and skill, and they are not surprised by the outcome.

In classrooms where students, parents, and teachers work together to continually assess students’ progress toward learning goals, the classroom environment becomes more focused on learning. Students feel more control and take a more proactive approach to their learning while teachers’ focus is “less on teaching and more on the learning in the classroom” (Black, et al., 2003, p. 80).
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Assessing in Different Ways
Assessment is a common practice in today’s classrooms. It usually takes place in predictable ways in traditional formats. A wide variety of assessment options are available, however, to meet the instructional needs of teachers and the learning needs of students.

Formative Assessment

Although tests and exams are not going to disappear from schools, student learning can be greatly enhanced when information from a wide variety of kinds of assessment is used to inform instruction, provide feedback, and evaluate products and performances. The kind of assessment that occurs before and during a unit of study is called formative assessment.
Several strategies of formative assessment give students and teachers the kinds of information they need to improve learning:

1. Strategies for gauging student needs, such as examining student work, analyzing graphic organizers, and brainstorming

2. Strategies to encourage self-direction, such as self-assessment, peer feedback, and cooperative grouping

3. Strategies for monitoring progress, such as informal observations, anecdotal notes, and learning logs

4. Strategies to check for understanding, such as journals, interviews, and informal questioning

Summative Assessment

While formative assessments can give students and teachers information about how well they are doing while they are working on projects, at some point, most teachers are required to give a report on student learning at the end of a particular unit or on a particular project. Students also want and need to know how well they have done. This kind of assessment, done after the fact, is called summative assessment.

Summative assessments, like unit tests, can provide useful information if teachers and students take the time to look at them analytically. Teachers can find areas of weakness to address in more depth in future units and with future groups of students. Students can identify problem areas and set goals for future learning.
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Traditional Assessment in the Classroom

In Joel’s chemistry class, he takes only one kind of assessment, a test or final project at the end of a unit of study. When his class studies chemical bonds, for example, he reads the assigned chapter, listens to lectures, watches relevant videos, answers questions, and performs laboratory experiments, all in preparation for the exam. The test cannot ask him about everything, so it will ask questions that sample his knowledge while Joel must study or memorize everything that might be on the test. Unfortunately, although Joe’s teacher wants to improve students’ higher-order thinking, it is likely that less than 10 percent of the test “will measure student performance above the level of simple recall” (Beyer, 1987, p. 218). 

The students in Joel’s class come with a variety of experiences with the topic. Some already understood much of the material and were ready for more in-depth study. Some may have never heard of the topic before and have been desperately trying to catch up through most of the unit. Nevertheless, beyond some superficial interaction with the teacher, every student receives the same instruction.

The students in the class approach an upcoming test from a variety of perspectives. Some students are excellent test-takers or good memorizers and know they have to do little preparation. Others go through severe anxiety attacks before tests even when they know the material thoroughly. Joel usually studies quite a bit, but he is still anxious and hopes he will do well on his exams.

On the day of the exam, the test, which has been kept secret, is administered, and students fill in the answer in absolute quiet. The teacher watches carefully to make sure that no students refer to their notes or ask classmates for help.

A few days after the exam, when the class has moved on to the conservation of matter which depends on understanding of previous topics, Joel receives his test back, with his answers checked right or wrong, his essay evaluated, and a grade assigned. Joel sees that he got a B+, breathes a sigh of relief and puts the test in the back of his notebook without looking at it any further. A few students discuss disputed items with the teacher. None of Joel’s classmates use the exam as an opportunity to reflect on their learning, to look for gaps in understanding, or to set goals for future learning, even when the teacher was careful enough to make constructive comments throughout the test. Furthermore, Joel’s teacher does not examine the test results systematically to collect information for future instruction because she is now busily working on the current unit.

This all-too-common method of assessment is efficient and familiar to most students, teachers, parents, and administrators, but it fails to provide teachers or students with the information they need to promote deep understanding of the subject.

Consider, on the other hand, the experiences of a student in a classroom where assessment occurs frequently for a variety of purposes.

Formative Assessment in the Classroom

When Martha enters her chemistry class, her teacher conducts a large-class discussion on chemical bonding to determine what her students already know about the topic. She then assigns a lab investigation and observes students as they conduct their experiments, taking notes on their questions and discussions. The teacher notices that many of the students are not using the higher-order thinking skills of analysis and generalization as they draw conclusions from the experiment, so she plans a lesson in which she teaches those skills directly. She observes their interactions after the instruction to determine if students understood the skills and are using them effectively.

When students write in their journals at the end of each day, the teacher reads through them, looking for areas of common understandings and misunderstandings, as well as concepts that are proving particularly difficult for individual and groups of students. She uses her findings to plan activities that will meet the needs of all her students.

As students progress through the unit, the teacher continually provides opportunities for them to think about their learning and to ask questions. She designs a performance task which requires students to show that they understand the concepts associated with the unit. Working with a small group, Martha will build a 3-dimensional computer model to illustrate chemical bonding. The teacher provides the group with a checklist to help them manage their time. She also makes a special point of taking observational notes about the students’ collaboration skills. Martha and her group use a rubric describing the expected quality of the final project to monitor the quality of her work. When they receive a final assessment and grade for her project, they reflect on what they have learned and use that information to set goals for future learning.

In this classroom, assessment is integral to teaching and learning. The teacher assesses students while students assess each other and themselves. The focus in this classroom is not on getting grades, although grades are given; it is, rather, on learning and improving thinking.

< Return to Types of Assessment

[PRORAMMING INSTRUCTIONS]
	Text link
	Link to Page

	Back to Types of Assessment
	http://educate.intel.com/en/AssessingProjects/OverviewAndBenefits/TypesOfAssessment/ 


	Type of Page 
	[IB(2)] Leaf Page

	Headline Title
	Validity and Reliability of Formative Assessment

	URL
	http://educate.intel.com/en/AssessingProjects/OverviewAndBenefits/TypesOfAssessment/ap_validity.htm


< Return to Types of Assessment

Collecting Good Assessment Data
Teachers have been conducting informal formative assessment forever. It is human nature, to form judgments about people and situations. Most of these kinds of judgments, however, are unconscious, and many result in false beliefs and understandings. For the data collected from formative assessments to be valid, it must assess what it claims to assess, and to be reliable, it must provide information that can be replicated. 

Valid assessments accurately target specific skills, strategies, and knowledge. Answering multiple-choice questions about problem solving in mathematics, for example, does not really give a teacher information about how well students solve problems. Answering these questions correctly may show that students have memorized how to use a problem-solving strategy or show that they have highly-developed guessing skills, but it will not show how students perform under authentic problem-solving situations. Rarely are these easy-to-score assessments valid for 21st century skills.

Stiggins (2004) warns, “We have not invested in ensuring the accuracy of classroom assessments. Thus the chances of inaccurate assessment and therefore ineffective decision making at all over levels clearly increase” (p. 25). When teachers make decisions about students’ knowledge and abilities too quickly with too little information, their conclusions can inhibit growth rather than encourage it.

Araison (2001) describes some threats to validity:
1. Stereotyping, drawing conclusions based on personal impressions or previous biases
2. Logical errors, evaluating students’ abilities based on irrelevant characteristics, such as how they are dressed or the achievements of their siblings. (These judgments are usually unconscious and teachers are unaware of making them.)
3. Inadequate sampling, making judgments based on just one observation or piece of information
4. Generalizing, assuming that when students behave in a certain way in one situation, they will be behave the same way in other situations
Data collected about student performance must also be reliable. Reliable information is consistent and typical. Any assessments of students’ thinking collected, for example, the day before a long holiday, are likely to be unreliable since student’s behavior is bound to be atypical. 
For assessment data to help teachers draw useful conclusions it must be both valid, showing something that is important, and reliable, showing something that is usual. Researchers use the term “triangulation” to describe the process that is used to draw conclusions from data. Like a journalist who seeks corroboration before printing evidence of a crime, a teacher needs more than one piece of information before drawing a conclusion about a student’s ability. Even then, a conclusion must be tentative and open to contradictory data. This means, for example, that a teacher may see that a child has difficulty generalizing in a group project and in a learning log entry. Later, however, the child may show that she can generalize in a different subject area. The teacher can make a tentative conclusion that the child’s inability to generalize is connected to her insufficient subject-area knowledge, not necessarily her thinking expertise.

Most teachers are alert and maintain continuous awareness of their students. They cannot help but notice how students are behaving and what they are saying. Unfortunately, they rarely consider this kind of informal observation as formative assessment and do not record what they see in a systematic manner. These kinds of observations, when used without careful analysis, can result in skewed perspectives and faulty decisions because they do not consider enough data. Instruction based on data collected in haphazard or unsystematic ways can impede student progress. The careful collection and consideration of information about students derived from formative assessments takes time and planning, but the effect this kind of assessment has on student learning and motivation makes it well worth the effort.
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Assessment to Demonstrate Learning
There is value in providing students with an opportunity to show what they have learned and in assessing their progress through performances and products. Teachers and students can form more rich and useful judgments about student progress through performance assessments, tasks through which students demonstrate what they have learned in authentic, realistic ways.

Designing tasks for summative assessments can be challenging. They should “be complex enough to engage students in real thinking and performances, open-ended enough to encourage different approaches, but sufficiently constrained to permit reliable scoring; they will allow for easy collection of records, and they will exemplify ‘authentic’ work in the disciplines” (ERIC, 1993). For example, a set of multiple-choice questions can test a student’s memory of the components of the scientific method, but this will show little about how a student designs and carries out a scientific inquiry. However, a performance assessment would resemble what scientists do in their work lives. It would require students to create a hypothesis, collect and record data, draw conclusions, and so forth. 

Assessing higher-order thinking demands that students be engaged in complex activities that require them to select and effectively use appropriate thinking strategies. Costa and Kallick (2000) describe the challenge of assessing thinking.

Although some cognitive operations such as reasoning and problem solving may be assessed using tests…cognitive operations generally require demonstration and performance in real-life problem-solving and decision-making tasks. To make a pattern of intellectual behaviors habitual requires time--time beyond that required for one problem-solving task, one lesson, one unit, one class, or even one school year. Therefore, assessment strategies must be designed to gather data about increasing and spontaneously applying habits of mind over time and in a rich variety of contexts (p. 117-118).

Performance assessments, such as reports, multimedia presentations, models, and dramatic performances, are engaging, authentic, and give students opportunities to show what they know in their particular learning styles. They also give teachers who are looking for it, a wide variety of information about students’ content knowledge, thinking skills, and collaboration and research processes.
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Standardized Tests and Formative Assessment
In classrooms all over the world today, the most common type of assessment is neither formative nor performance-based. Billions of dollars are spent on high-stakes, standardized testing that provide government agencies with information about what students are learning. The main purpose of these assessments is, at best, to provide teachers, local, regional, and national education agencies with information about their students’ progress in comparison with other students, schools, and regions. At worst, these tests fuel competition among groups and create an unhealthy emphasis on skills and knowledge that can be efficiently and economically tested, often leaving little time for authentic learning activities. In any case, taking a high-stakes test resembles no discipline-based activity, such as conducting scientific experiments, using mathematics to design structures, writing persuasive arguments, or investigating local history. Furthermore, because of the scope and bureaucracy associated with these tests, the results often arrive long after students take the test.
Stiggins (2004) decries the impact of these high-stakes test on student learning and motivation. He recognizes, however, that they are not going away, so he suggests that rather than hoping that they will someday be eliminated, teachers should work to “build learning environments that help all students believe that they can succeed at hitting the target if they keep trying” (p. 24). Students who are confident in their ability to learn, who have acquired the thinking skills that enable them to handle all types of assessment situations, will succeed in all aspects of life and school, including high-stakes standardized tests.

The effective use of a variety of types and methods of assessment is critical in a student-centered classroom. This gives students a chance to show what they know and to find out what they need to work on, and it gives teachers the information they need to guide students to deep understanding of content and to help students become independent learners.

Becoming proficient at using different kinds of assessment to collect data about students’ thinking and understanding about a topic is, arguably, the most important skill a teacher can develop. The information you collect about your students not only will help you differentiate instruction to meet the needs of all learners, it will help your students take control of their own learning enabling them to get the most out of any learning environment for the rest of their lives.
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What Research Says about Formative Assessment
Integrating formative assessment into instruction challenges both teachers and students. Is it worth it? Research provides a definitive answer: Yes, it is.

In 1998, Black and Wiliam reviewed 21 research studies and about 580 articles or chapters on the impact of formative assessment on student achievement. They found that “innovations that include strengthening the practice of formative assessment produce significant and often substantial learning gains” (p. 9). In their analysis, they found an effect size between 0.4 and 0.7, a number that exceeds the impact of most educational interventions.
Stiggins (2004) confirmed this conclusion by concluding that effective classroom assessment can have an impact of an increase of a full standard deviation on student test scores, a result that is comparable to the results of one-on-one tutoring. While formative assessment improves the learning of all students from kindergartners to college students (Black et al., 2003), studies show that low achievers who need the extra help benefit the most (Black & Wiliam, 1998).

Formative assessment does not, however, on its own improve student learning, any more than weighing a pig fattens it. Students grow as learners when the information collected from formative assessments is used constructively to meet their individual needs and to help them become independent learners.

Students enter today’s classrooms from a variety of backgrounds with a wide range of abilities and interests. Formative assessment helps teachers meet the individual needs of their students through differentiated instruction.
Developing the skills necessary for lifelong learning is critical for success in the 21st century. By using formative assessments strategically, students develop the skills to become self-directed learners.
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Addressing Individual Differences
Today’s teachers are very aware of the many ways in which students differ from each other. Considerable evidence suggests that students learn more when the instruction they receive is appropriate for their readiness and learning style (Tomlinson, 2000). When formative assessment is linked to instruction, students receive what they need to be successful when they need it.

Tomlinson (2000) lists four ways in which teachers can differentiate instruction:

1. Content: adjust what students need to learn or how they get the information they need.

2. Process: recommend different ways of approaching the content.

3. Products: allow students to rehearse, apply, and extend what they have learned in a variety of ways.
4. Learning Environment: create a flexible classroom with quiet places, areas for interaction, and teach routines that create independence.

Many teachers begin a unit of study by discussing the new topic. The intent of the discussion is to help students access background knowledge and prepare their minds to integrate new information into what they already know. However, if this preliminary discussion is also used to assess prior knowledge in order to differentiate instruction, the information gathered can help teachers think about how to best approach the topic. Will they spend more time than they expected reviewing prerequisite knowledge? Can they skip or just briefly review concepts that students appear to have already acquired? Will some students need extra instruction in small groups? Will others need to have the topic explained with culturally appropriate metaphors and examples? All these decisions require information about the kind of knowledge students bring to the study of the topic.

Differentiating instruction in higher-order thinking requires considerable skill and effort. First, students must be taught about thinking skills and sub-skills and they must learn to recognize and articulate their own thinking processes through reflection activities. Through learning logs and discussions aimed at uncovering how students think, teachers can provide feedback that encourages students to try new thinking strategies and refine familiar ones. This kind of differentiation requires teachers to have an extensive knowledge of different thinking skills and strategies that students can use in a variety of projects. The thinking skills checklists in the Assessing Projects library offer a starting point for assessing and analyzing students’ thinking skills, and rubrics provide descriptions which can be used to encourage students to work toward more proficient and effective thinking.
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Using Assessment to Differentiate Instruction

With varied methods of assessment occurring throughout a unit, teachers are better informed about the learning progress of individual students. Different assessment methods are more likely to reveal unique strengths and weaknesses of individuals. Similarly, when given a variety of tools and opportunities to express their learning, students are better able to demonstrate and articulate their own abilities and learning needs. Open-ended assessments allow students to respond at their own levels. Self-assessments that focus on metacognitive thinking are inherently useful in distinguishing learning needs, because students approach them from their own ability levels. As teachers develop skill in recognizing the unique needs of individual students through assessment data, they are more likely to design and adjust instruction that is responsive and appropriate.  

Differentiation for Students with Severe Learning Disabilities

Students with severe disabilities may or may not need to master specific content but instead may use the time in class to apply general thinking skills, develop socialization strategies, and practice reading, writing, and math applications as they apply to the particular class. Students are generally included in the regular classroom for part or all of the day and are sometimes assigned a paraprofessional to assist them. Often, these students have designated pull-out instruction time for math, language arts, or life skills depending on the special education model implemented by the school. Teachers are not as likely to have to adapt instruction to students at this level.

Students with severe learning disabilities generally receive extensive assessment as part of the special education program. The assessment information is usually available to the classroom teacher. The child’s special education teacher is also a critical resource in differentiating instruction.

In most cases, students with severe learning disabilities need to be assessed on skills and knowledge at which most students have already become proficient. For this reason, they may have assessments that differ in some ways from those of the rest of the students. For example, a rubric for a middle school group project on creating a newspaper based on an ancient mythology might include a trait on basic computer use or social skills for students with severe learning disabilities that will not be assessed for most students. On the other hand, the rubric might not include the same content knowledge or higher-order thinking expected of other students.

Perhaps, the greatest disservice done to students at this level is to deny them opportunities to develop thinking skills. Assessment is extremely important in this area so that these students can receive instruction that challenges but does not overwhelm them. For example, observational anecdotes of a group classification activity could look similar to the following:

	Name: Jane (student with severe disabilities)
	Name: Lily
	Name: Bobby

	Categorized items quickly based on color.
	Spent some time thinking and looking carefully at the items before beginning to categorize.
	Asked himself questions about use and appearance as he worked. Rearranged categories frequently until he settled on one he liked.




From the notes, a teacher could determine some steps to take with Jane that will improve her ability to place items in categories. The teacher can give Jane a checklist that asks her to look for more than one characteristic before she begins to put items in categories. The teacher can also point out the effective behaviors of Jane’s peers, such as thinking for awhile before beginning to put the items into categories and asking self-directed questions while working.

Students with severe learning disabilities can reflect on their work with prompting and can learn to ask questions about what they are learning. They can also self-assess and monitor their understanding with simple techniques, such as the following traffic light method:

· Green—I understand well enough to explain to someone else.

· Yellow—I understand some but not completely.

· Red—I am confused and don’t understand at all.
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Differentiation for Students with Moderate Learning Disabilities
Students with moderate learning disabilities learn at a slower rate and are expected to learn content, but may be responsible for a limited number of concepts. Rubrics can be adjusted to address fewer concepts or additional skills that other students have already mastered. If a grade is assigned on the basis of different expectations, this adaptation may need to be noted in the final grade report.

Students at this level can achieve higher levels of thinking, but they usually need extensive scaffolding and support. For example, the following checklist is used by high school students to observe the thinking skills of their peers in a small-group activity. The various thinking skills can be divided among the members of the group. Checklist items marked with an star (() would be appropriate for students with moderate learning disabilities to observe, depending on their age and understanding of the subject matter. Of course, all students need instruction and modeling before participating in this activity.

	Problem Solving Skills
	Comments

	(Responds positively to complex 
problems


	

	
Maintains concentration in an active 
environment


	

	(Persists with challenging problems


	

	
Takes a systematic approach to 
support decisions and conclusions


	

	
Uses equations


	

	
Works backward


	

	
Chooses effective notation


	

	(Creates tables and diagrams


	

	(Builds models


	

	
Simplifies the problem


	

	
Assesses the validity of methods 
and answers


	


Careful assessment is critical for targeting learning goals for students with moderate disabilities. Since these students will not be expected to achieve all the objectives for a unit, teachers must carefully prioritize the concepts and skills that students are expected to learn. Take, for example, the following journal entry written by an elementary student before a science unit on frogs:

I like froggs. They are green and they are amphbins and live in the ocen in little houses with their mommys and daddys and all their bothers and sisters and the daddy frog gos to wrk evry day and the mommy frog clens the house and frogs grow from seeds like flowers.

A teacher could determine several strengths and weaknesses from this short writing. The child’s thoughts are connected and fairly well elaborated. They make a kind of sense. The student knows that frogs are amphibians, they are green, and they live in water. The writing needs to be divided into sentences, and spelling errors, most of which are phonetic in some way, need to be corrected. A teacher could use this journal entry to prioritize some learning objectives for the student.

When planning science concepts to address, while the student has several misconceptions about frogs—such as they live in the ocean and they grow like flowers—the student’s biggest misconception clearly comes from mixing the fantasy frogs in storybooks and cartoons with real frogs. This is the first content issue that the teacher should address, leaving the other issues for later. Most likely, other students in the class have the same misconception, even though they may not have indicated it in their journals. Therefore, spending some whole-class instruction on this subject would be a valuable use of instructional time. The teacher would then check with the student frequently to see if the student’s beliefs are changing to a more scientific perspective.

Students with moderate disabilities can also benefit from extensive self-assessment through checklists and reflections. For example, an item from a problem-solving checklist can be elaborated as follows to be used by students with moderate learning disabilities:

	Regular Checklist
	Checklist Adapted for Students with Moderate Learning Disabilities

	· I think ahead to avoid potential problems.


	· I think about problems I might have with equipment and how to solve them.

· I think about problems I might have getting the materials I need and how to solve them.

· I think about problems our group might have working together and how to solve them.

· I think about problems I might have meeting deadlines and how to solve them.




Checklists can also be simplified by eliminating some steps and information, and by providing space for students to write on the checklist itself. One important concept to remember is that although students with moderate disabilities will need more extensive scaffolding to achieve their learning goals, the scaffolding still needs to be removed bit by bit. Certainly, removing support structures takes place at a much slower rate, but students should be moving toward a degree of independence appropriate to their abilities.
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Differentiation for Students with Mild Learning Disabilities
Mild learning disabilities are the most common learning disabilities. Students with mild learning disabilities have average to above average intelligence but have learning disabilities in math, reading, and/or language arts. Students at this level are expected to master all learning outcomes but should receive adaptations that can help them to learn the concepts.

Assessment is particularly important for students at this level, because students might be quite advanced in some areas and still struggle in others, especially in communication. They might be sophisticated thinkers but unable to communicate their thoughts effectively in writing. The following high school student’s journal entry about the novel The Metamorphosis by Franz Kafka is an example of this:

I thoght this book is sposed to show us who living with hope or creativity can kill you. Gregor’s borring job and still lived at home with his parents. Everyone dipended him to ern money to support the family, but the didn’t realy care about him as a person he feelt obligated to take care of his family but his heart wasn’t in. When he truned into a bug and lost his abillity to give them what they wanted they just forget about him.

This student did an excellent job of extracting personal meaning from the story, but the writing is confusing and difficult to understand, obstructing the meaning and the good thinking that the student is doing. Students with mild disabilities must be assessed through a variety of methods because many students will show higher levels of thinking through speaking or creative interpretations of content than through traditional methods.

Most students with mild learning disabilities struggle with writing, and many have reading problems. If they are given instruction consistently that addresses their weaknesses and does not recognize their strengths, they can easily become bored and disengaged. These students need challenging material and instruction in areas that need improvement.

Other areas in which many students with mild disabilities need help are self-direction and metacognition. Students are often disorganized and overly dependent on teachers to tell them what to do. These students can benefit from a range of self-assessment strategies, such as checklists like the following one for elementary students that helps students self-assess their work habits and become more independent learners:

 FORMCHECKBOX 
 I use my time wisely.

 FORMCHECKBOX 
 I set goals.

 FORMCHECKBOX 
 I anticipate resources I might need to reach my goals.

 FORMCHECKBOX 
 I keep track of my progress in my learning log.

 FORMCHECKBOX 
 I persevere when I meet obstacles or problems.

 FORMCHECKBOX 
 I ask for help when needed.

 FORMCHECKBOX 
 I complete my tasks.

 FORMCHECKBOX 
 I set high standards for my work.

 FORMCHECKBOX 
 I review my work when completed.

 FORMCHECKBOX 
 I am willing to improve on my work when needed.

 FORMCHECKBOX 
 I explain how I can learn from my successes and failures.

Metacognitive training is especially beneficial for students with mild learning disabilities who often have difficulty choosing appropriate learning strategies. Checklists that prompt students to stop and think about various ways to approach a task, and reflections that ask students to look back and evaluate their thinking processes can help students learn how to take control of their learning.

Reading comprehension is a problem for many students with mild learning disabilities. They might be able to say the words, but they might have little understanding or memory of what they read. Students can learn to monitor their own understanding using checklists and reflective writing. Teachers can use the information from these assessments to determine specific concepts that should be addressed in individual and small-group literacy instruction.
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Differentiation for Gifted and Talented Students

A student-centered environment is conducive to differentiating instruction for gifted students as long as assessments support extension of processes and concepts, and the product or process is open-ended. 

The following examples compare a poorly designed to an improved rubric for differentiation. In the first, the descriptors are so narrowly defined that a student could produce any level of brochure and have it earn “5” marks. The scoring guide does not describe details about how well the brochure needs to be completed and only provides a checklist of what to include. This does not address the gifted student because nothing in the “5” category is challenging. The second example is more likely to challenge higher level learners in the classroom while giving special needs students direction and assistance.

Poorly Designed Rubric

	BROCHURE


	5

Above

and

Beyond
	4

Excellent
	3

Satisfactory
	2

Working
	1

Not Yet

	Includes a clever introduction to element


	
	
	
	
	

	Includes information on at least three uses with pictures


	
	
	
	
	

	Includes information on history and interesting facts


	
	
	
	
	

	Follows design layout given in class (trifold, used all six sides, neat, colorful)


	
	
	
	
	

	Includes bibliography


	
	
	
	
	

	50 points possible


	
	
	
	
	


Revised Rubric

	
	4
	3
	2
	1

	Organization
	My brochure is organized in a manner that makes reading each panel easy. 

Content flows from one panel to the next. I included a theme or purpose that ties the whole report together. 
	My brochure’s organization makes sense to the reader. Content flows from one panel to the next.
	Some of the panels in my brochure are out of order or the content is not developed enough to make sense.
	My brochure has no organizational structure. Making sense out of the pieces of information is difficult.

	Content Ideas
	I completed all components of the task, and information is included on all six sides in the brochure layout.

Content reflects in-depth understanding of relevant concepts.

Content offers unique interpretations or extensions (generalizations, applications, analogies).
	I completed most components of the task, and information is included on all six sides.

My brochure shows understanding of major concepts, but some supporting ideas/details are overlooked or misunderstood.

I included expected interpretations or extensions.


	I completed some components of the task, but information is missing from at least one of the panels of the brochure.

My brochure shows gaps in conceptual understanding.

I just reworded the research information and did not interpret or extend the information. 
	Panels are missing in my brochure.

My brochure shows gaps in conceptual understanding. 

I just reworded the research information or copied chunks of information.

	Graphics
	I chose at least four graphics that are very relevant to the content. They add to the overall message of my brochure and support the content featured in my brochure.


	I chose at least three graphics that add to the understanding of the material in my brochure.
	Some of the graphics I chose relate to the content, but others don't. Or I only included a few graphics. 
	I did not include graphics, or the graphics I chose do not connect to the content in my brochure.

	Writing
	My writing shows sophisticated tone, voice, and sense of audience.

I use strong language to create writing that is interesting and powerful.

My sentences flow together naturally and are varied in length and structure to enhance meaning.

My writing contains surprising or unusual elements that enhance the communication of the content.

My brochure contains no spelling, grammatical, or typing errors.


	My writing shows appropriate tone, voice, and sense of audience.

I use language that is interesting and engaging.

My sentences vary and flow together naturally.

My brochure has a few spelling, grammatical, or typing errors that do not distract the reader from the content.
	My writing attempts to reflect the individuality of the author and the audience.

I use predictable language.

My sentences show little variety.

My brochure has many spelling, grammatical, and typing errors that detract from the meaning of the content.
	My writing is generic, reflecting little about the author or the audience.

My sentences sound monotonous because they are similar in structure and language.
My brochure has multiple spelling, grammar, and typing errors that make it very difficult to understand.

	Layout
	I use computer layout guidelines, positioning, and color to create an attractive, neat, and interesting brochure. I use appropriate font sizes and line spacing that add to readability.
	I use computer layout guidelines, positioning, and color to create an attractive and neat brochure.
	I tried to use computer layout guidelines, positioning, and color to create an attractive and neat brochure, but my brochure does not look as good as it could.


	I did not use computer layout guidelines or positioning, and my brochure looks sloppy.

	Sources
	The content in my brochure is supported by reliable sources (four or more), and all are properly cited.
	The content in my brochure is supported by reliable sources (at least three), and most are properly cited within the report.


	The content in my brochure is supported by too few or unreliable sources, and sources are often improperly cited.
	The content in my brochure is supported by a single source or by unreliable sources, and sources are improperly cited.
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Learning to Learn
The world of the 21st century demands continuous learning. As workplaces become more complex, demanding a wider range of higher-order skills, and as communities become more connected through technology and other media, individuals must be able to develop their own skills to keep pace with their environment. Helping students control and manage their own learning is the ultimate goal of education. The Assessing Projects library contains a wide variety of assessments that students can use to assess their own learning.
Self- and Peer-Feedback

Research supports the powerful role that self-assessment can play in learning (Kitsantas, Reisner and Doster, 2004). Providing students with opportunities to assess their thinking and that of their peers gives them practice in the skills they need to become independent and self-directed learners. 

Self-assessment helps students internalize the standards by which their products and performances will be judged (Wiggins, 1990). Assessments, such as rubrics, which are often used for final products can be used by students as they work on a project to determine how their work measures up to expectations. When students participate in the development of rubrics, they also must think about what excellence looks like in the field in which the product is created. They then learn to identify the discrepancies between their thinking and the thinking of experts in the field. This practice helps them develop the skills necessary to assess their own progress.

When students assess their own thinking processes and the products they create, they are doing more than just looking for errors. They are “making explicit what is normally implicit” (Noonan and Duncan, 2005). This is especially important when assessing mental processes, such as higher-order thinking and other 21st century skills that cannot be observed directly without careful planning.
Making self-assessment part of a daily classroom routine is critical for producing confident, independent learners, but it requires careful planning and consistency in instruction. Black and his colleagues (2003) suggest the following guidelines for successful implementation of student self-assessment:

1. The criteria for evaluating any learning achievements must be made transparent to students to enable them to have a clear overview both of the aims of their work and of what it means to complete it successfully. Such criteria may well be abstract—concrete examples should be used in modeling exercises to develop understandings. 
2. Students should be taught the habits and skills of collaboration in peer-feedback, both because these are of intrinsic value and because peer-assessment can help develop the objectivity required for effective self-assessment. 
3. Students should be encouraged to bear in mind the aims of their work and to assess their own progress to meet these aims as they proceed (p. 52-53).
In student-centered classrooms, teachers assess students, students assess each other, but, ultimately students assess themselves. Considerable research shows that asking students to think metacognitively about their thinking and their learning results in greater achievement. Marzano (1998) found that interventions that asked students to reflect on their learning had a greater impact on student achievement than any other method. When students assess themselves honestly, they can no longer see themselves as passive recipients of knowledge and skills instruction. They are, in very important ways, responsible for their own learning, for their response to instruction, and for their engagement in meaningful learning tasks. 

One factor that increases the effectiveness of self-assessment is a focus on process rather than on product goals (Schunk & Zimmerman, 1998). For example, students who can assess their ability to form hypotheses, to draw conclusions from data, or to incorporate new learning into old, are far more likely to benefit from self-assessment than a student who focuses merely on writing a good lab report. Langer points out that thinking of outcomes often inhibits students in problem solving. With a process orientation, thinking about “How do I do it?” instead of “Can I do it?” helps them think actively of different ways in which a problem might be solved instead of focusing on the many possibilities for failure (Langer, 1989, p. 34). Evidence shows that students who assess their own learning in terms of outcomes suffer a negative effect from infrequent self-assessment while frequent self-assessment benefits all kinds of learners (Kitsantas, Reiser, & Doster, 2004).

For students who have become accustomed to being “taught” instead of “learning,” the change in classroom culture to one where students are in control of their learning can be uncomfortable. The teachers in Black’s (2003) project in southern England found that their older students sometimes did not respond positively to the role they were expected to play in classrooms where formative assessment was frequent and ongoing. While following their own progress in learning can be motivating for some, for others, it can require a level of commitment that is uncomfortable. Teachers need to be aware of this when they begin implementing formative self-assessment. As Black and his colleagues explain, “To overcome this pattern of passive reception requires hard and sustained work.”
The value of self-assessment cannot be overstated. When this kind of thinking becomes an integral part of daily classroom activities, students learn more, are more intrinsically motivated, persist in challenging tasks, and attain higher levels of confidence in their ability to learn (Kitsantas, Reiser, & Doster, 2004).
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Learning about Frogs in a Second Grade Classroom
Mr. Grant’s second graders are about to begin a unit on the life cycle of frogs. He wants his students to understand cycles in nature and animal habitats. He also wants them to develop skills of scientific observation and collaboration, and, as always, he wants them to work toward becoming independent learners who can manage their own learning. During the unit, students research frogs and create a project sharing what they have learned.

Mr. Grant has a diverse group of second graders in his class. He has five students who are identified as having different levels of learning difficulties, one gifted student, and two students who are nonnative language speakers. All of these students spend some time outside of the classroom working with teachers who give them special assistance. Mr. Grant works closely with these teachers to meet the needs of these students as well as the needs of all of his students.

Preparing for the Unit

To prepare for this unit, Mr. Grant first collects a variety of print materials about frogs at different reading levels. From his experience with his students and previous assessments, he knows that Molly, a student with moderate learning difficulties, is still reading at a kindergarten level, and that Paul, a gifted student, can read at a fifth-grade level or higher, especially if he is interested in the topic. Therefore, Mr. Grant knows he needs to have books and magazines at different levels so that all of his students can participate fully in the project. He has also bookmarked several Web sites at different levels of difficulty and one Web site in Russian for his students.

Mr. Grant expects his students to prepare for a new unit by looking over the self-direction goals they set at the beginning of the year and thinking about how they are progressing. For example, Molly, a student with moderate learning difficulties, has had a consistent goal of remembering to have her materials ready when it is time to work. She also wants to work on elaborating her ideas more when she writes. Justin, who has mild learning disabilities, knows that he often rushes through his work and is careless. His long-term goal is to take his time and check through his work before he turns it in. Mr. Grant encourages Justin to discuss his work with a peer before he considers it finished, a strategy he asks all his students to use.

Introducing the Unit

When Mr. Grant introduces the unit, he asks the students to help him fill out a Know-Wonder-Learn (K-W-L) chart to determine the students’ level of knowledge about frogs. During this discussion, he notes that Molly, along with several other students, is confusing frogs from fantasy books and cartoons with real frogs. Mr. Grant follows the discussion with a Venn diagram showing the differences. He realizes that Carl, a struggling reader, has a deep interest in frogs and clearly knows quite a bit about them. He makes a note to recommend some books on the topic for him to read during their next silent reading time. 
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Learning about Frog Habitats

After the introductory activity, the students take a field trip to a local pond where they study the habitat that frogs need to survive. Students test the pH level of the water and take pictures to help them with setting up a frog habitat in their classroom.

After the field trip, students revisit the K-W-L chart and make any changes based on what they learned. Mr. Grant shows a video about frogs and asks students to write about what they have learned in their journals. Zack, who has moderate learning disabilities, writes:

I learned that frogs and toads are difrent and that frogs eat bugs and brids. Frogs come from eggs and tapoles. 

Zoe, also with moderate learning disabilities, writes:

Frogs liev in water and jump arond. They crok and sing. forgs can fly.
After reading the journals, Mr. Grant conferences with Zack and Zoe individually to show them some resources that explain what frogs eat and how they move. He asks them questions until he is sure that they understand that only some frogs can fly and they do not eat birds. He also notes from the journals that several of his students are interested in flying frogs, so he sets up a learning center in the classroom with books, videos, and activities about this type of frog.

In the next activity, groups of students create murals depicting frog habitats. To prepare for this activity, Mr. Grant conducts a few mini-lessons on successful group behavior. The small-group interaction gives all of his students the opportunity to ask questions of their peers and to use the new vocabulary they are learning in a safe environment. This process is particularly helpful for his nonnative language speakers.

To help his students learn to organize their time, Mr. Grant gives them a partially filled in project plan to guide their work. He instructs them to think about what deadlines they can meet with the various parts of the project and record the dates in their plans. Students with disabilities fill out the plan as best they can and complete it with their special education educators. All students are encouraged to modify the plan so it makes sense for them.

Mr. Grant uses a checklist to monitor students’ collaboration skills as they work on their murals. He takes notes that he uses when he informally conferences with students during the project.

	Skill
	Molly
	Paul
	Amy

	Shares many ideas and contributes relevant information
	Only contributes ideas when asked
	Has lots of good ideas
	Shares some ideas, could speak with more confidence

	Encourages other members to share their ideas
	Not observed
	Not observed
	Good about asking Molly what she thinks

	Balances listening and speaking
	Mostly listening
	Speaks way more than listens
	Good

	Is concerned about others’ feelings and ideas
	Not observed
	Sometimes
	Good


As groups plan their murals, Mr. Grant circulates among them, providing materials to correct misconceptions, so their final projects will correctly reflect frogs’ habitats.

In the next stage of the project, students create a frog habitat in the classroom. They observe the tadpoles and frogs, and record their observations in their learning logs. Mr. Grant carefully explains the kinds of information he would like them to record, and he models an initial observation. He is aware that Molly often has difficulty being specific in her logs. Therefore, he provides her with a more structured observation form that asks her to fill in the blanks to answer specific questions about the frog habitat. He also knows that Justin, who has mild learning disabilities, often writes so messily that even he cannot read it. Therefore, Mr. Grant sets up a computer learning log for Justin.
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Creating a Final Project

After further investigation about the life cycle of frogs and their habitat, teachers form student teams to create projects showing what they have learned. To take advantage of individual interests and abilities, Mr. Grant gives students a choice of how they want to share their learning. They can create a paper book, newsletter, multimedia presentation, Web site, or short play. A variety of options allows students to use their interests as they expand their knowledge. He encourages students to choose a project that challenges them and helps them to learn new skills, such as using technology, writing, or acting.

For this project, Mr. Grant builds on the experience students had creating a project plan for drawing the mural. He provides whole-class instruction on how to break down the steps of their project into tasks, and gives students a slightly less structured guide than they received in the previous project. He circulates among the students, giving them individual support as needed, and stopping to conduct an impromptu mini-lesson if he notices common problems.

A Student’s Story: Molly’s Reflection

With help, all students create their own checklists focusing on the self-direction goals they have set for the year and for the unit. Molly’s self-assessment describes how well she did each day at meeting her goals.

	Name Molly________________________    Date January 28______
Goals:

1. I’ll bring my notebook and pencil to class every day.
2. I’ll remember to compliment my group members when they have good ideas.
3. I’ll ask myself questions while I am studying frogs and then try to find the answers.

Goal #1

I did very well at my goal. I did exactly what I planned to do when I wrote the goal.

Sometimes I forgot about my goal and needed some help to do what I planned.

I did not meet my goal at all.

Goal #2

I did very well at my goal. I did exactly what I planned to do when I wrote the goal.

Sometimes I forgot about my goal and needed some help to do what I planned.

I did not meet my goal at all.

Goal #3

I did very well at my goal. I did exactly what I planned to do when I wrote the goal.

Sometimes I forgot about my goal and needed some help to do what I planned.

I did not meet my goal at all.
My Plan for Tomorrow

I will put my notebook and pencil on the counter by my lunch, so I will remember to put them in my backpack.




Because Mr. Grant knows that Molly often has difficulty thinking of strategies to organize her schoolwork, he discusses a variety of options to help her remember her materials. She chooses one that she thinks will be easy for her to implement.

Using Peer- and Self-Assessment

Both Mr. Grant and his students use a rubric that describes his expectations for their final project. The class plans to use the rubric to monitor how well students are doing. Mr. Grant models for students how to assess their projects using the rubric, and he observes and takes anecdotal notes while they work. These notes give Mr. Grant data that he uses during formal and informal individual conferences to help his students achieve the unit’s content and process objectives.

After students complete their projects, they share them with another group for feedback. Mr. Grant gives students some ideas about questions they can ask the other group’s members about their presentations. He then gives them time in their own groups to brainstorm other questions that may help them improve their presentations. He also models how to respond to others’ questions constructively and honestly. As students conduct the peer-assessment, Mr. Grant takes notes on how students ask for and offer feedback to use in future instruction.

Mr. Grant knows that individual misconceptions can often be camouflaged within a group project. He makes an extra effort through questioning and examining journal and log entries to determine the learning of individual students. 

.
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Looking Back and Looking Forward
Mr. Grant does not see the units he teaches as separate and individual collections of information. Rather, he sees units as parts of a network of subject areas, knowledge, and skills. He asks students to reflect on various aspects of their learning at the end of a unit. 

A Student’s Story: Zack’s Reflection

The following entries were written in response to the question, What have you learned in this unit?

Zack, who has mild learning disabilities, writes:

I learnd lots of funn things abot frogs. They start as eggs and tadpoles. Then they beacom frogs who have eggs and then tadpoles again. This is a cycle becas it happens over and over again. I did a better job of litsning this tiem. I didn’t hav to ask Mr. Grant to repeet the intsrutions.

Molly, a student with moderate learning disabilities, writes:

I went to the pond to see frogs. It was fun. I playd wiht my friend Leah and ate a chees sndwitch for lunch. We chaast som ducks.

Planning for Future Units

Mr. Grant uses what he learns from these reflections to work with individual students and to plan future units. He sees that Zack uses the terms eggs and tadpoles correctly and shows that he understands the meaning of cycle. He also gives a specific example of how he listened better. Mr. Grant can see that Zack has learned some important content, is aware of his learning processes, and can articulate his thoughts clearly. On the other hand, Molly’s entry provides little information about the content of the unit or her progress toward her goals. She clearly needs further instruction on how to reflect on her learning. Mr. Grant also needs to use other data he has collected to ascertain her content knowledge. If the data show that she does not understand basic concepts, such as cycles in nature, he will need to work with her or ask her special education teacher to help her develop that essential understanding.

Careful assessment throughout this unit allows Mr. Grant to plan and conduct instruction more effectively to ensure that his students are achieving to their full potential. By using a variety of assessment strategies and encouraging self- and peer-assessments, his students learn content at a high level and develop the skills necessary to make them independent learners. 
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Studying Energy in a Middle School Classroom

Mr. Hirano teaches six sections of eighth grade physical science, ranging in class size from 26 to 33 students. Because his school implements a full inclusion program, Mr. Hirano’s classes incorporate students with a wide-range of abilities, including special education students of varying abilities, nonnative language speakers, and gifted students. Mr. Hirano knows that unit design is the most important factor in addressing all students’ needs. By designing open-ended projects and activities, he can address students’ strengths and needs while building content understanding, self-management skills, and independence. 

Mr. Hirano’s classes are about to begin a 3-week unit centered on the theme of energy resources, called Who Has the Power? Students answer the Essential Question, How do I make decisions? while they learn the science concepts of the unit. Mr. Hirano wants students to reflect on how they make decisions related to scientific issues and refine their decision making processes to include research and critical thinking skills. Since his students are very excited about getting their driver’s licenses in the next few years, this project helps students learn about energy resources as they choose a car to purchase. They select a format in which to present their decision making processes and reveal the car they have chosen. 
Preparing for the Unit

Mr. Hirano begins this unit with assessments designed to tell him what experiences and knowledge his students have about energy concepts, what they can describe about their decision making processes, and how well they manage their own learning. The information he gains from the assessments helps him tailor the lessons and activities to his students’ needs and experiences. 

To determine his students’ prior understanding about energy, he conducts a discussion about the following questions: 

· How can we use energy resources responsibly?

· How does technology impact the development of alternative energy sources?

· How are alternative energy sources developed?

During the discussion, Mr. Hirano takes notes about the concepts students appear to understand as well as noting areas of misconceptions and missing knowledge. To prepare to meet students’ needs related to the scientific content they must learn, he examines his unit outline and locates where students’ misconceptions can be addressed. He also prepares a set of content objectives at varying levels for his students with learning disabilities. He then shares the objectives with the special education teachers who work with those students.

Mr. Hirano asks students to respond to the following questions in their journals:

· How do I make decisions about science-related issues?

· How can I become a more independent learner?

To obtain additional information about his students’ decision making processes, Mr. Hirano places them into small groups. Then, he asks them to discuss what decisions they make about energy in their own lives and to justify their decisions. He notes the kinds of thinking students demonstrate as well as their understanding of energy concepts. He uses this information to help him prepare explicit instruction in the thinking skills students need to complete the project. 
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Students Stories: Monica and Justin’s Goals

To prepare his students to direct their learning, Mr. Hirano gives his students a self-direction checklist. In the following excerpt from a sample checklist, Monica, a gifted student, analyzes her skills:

	I set goals that are possible but that challenge me and make me work hard.
	I usually do this. I had to learn sound-editing software to do my last project, which was hard, but I did it. Sometimes, though, I try to do things that are just too much for me, and I have to give up.

	I create reasonable timelines and meet deadlines.
	I usually meet my deadlines. I only finish things late when I have computer problems.

	I ask for and seriously consider feedback from different sources.
	I don’t really like to ask people what they think of my work. It sometimes makes me mad when people give me suggestions.

	I learn from my mistakes and rarely make the same mistake twice.
	I learn from my mistakes with computers, but I don’t always improve when I have problems with my fellow students.


To help students become more in control of their learning during this project, Mr. Hirano asks students to look at their goals and reflection from the previous unit. He then instructs students to form a few new self-direction goals based on their answers to the checklist. 

Monica’s Goals

1. I am going to ask Jenny for her opinion about my work because I respect her ideas, and I am going to consider what she says seriously and use some of her ideas.

2. I am going to write in my journal every day about what progress I have made and what I am going to get accomplished the next day.

Justin, a student with moderate learning disabilities, works with his special education teacher to develop his goals for managing his own learning.
Justin’s Goals
1. I will make sure I have my materials ready each day when class begins.

2. I will slow down when I do my work and check over it before I turn it in to look for careless errors.

Mr. Hirano keeps a copy of his students’ self-direction goals and refers to the goals periodically as he conferences with his students. At the end of each project, students connect their goals to the next unit, and they do a final reflection at the end of the year. 
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Introducing the Unit

In the first part of the project, students research energy resources. Mr. Hirano chooses Web sites for students to use for their research. He specifically chooses sites of various levels of difficulty so that all students start with the essential information. Then, more advanced students can move forward at their own pace. Mr. Hirano asks students to complete assessments on their content knowledge and record their responses as they work, so they, and he, can check their understanding. 

Mr. Hirano supplements the Web investigation with lessons and activities in class on the scientific concepts students need to complete the project. He uses questioning strategies to involve all levels of learners by preparing specific questions and discussion points addressing the different levels of content objectives. He then carefully chooses which questions to ask to specific students. By asking different levels of questions about the content, Mr. Hirano knows where he must make adjustments. Sometimes, Mr. Hirano designates peer tutors to help struggling classmates. This requires building a community atmosphere in which all students feel safe learning from each other and respecting differences. 

For the final project, students conduct their own research and present the decision processes they used to select the car of their choice. Before beginning this project, students create a project plan. First, Mr. Hirano distributes a rubric delineating the criteria for the project. Next, he asks students for their ideas about how they plan to show that they have understood the important concepts and done their best work. He includes several of their ideas in the rubric. 

Mr. Hirano has noticed in the project plans of previous units that his students had trouble breaking down tasks into steps that could be accomplished in a class period or less. Because of this, they had difficulty monitoring their own progress effectively. For this project, Mr. Hirano takes some class time to explain and model how to break large tasks into smaller activities, such as conduct research, narrow a topic, locate resources, and evaluate resources. He also holds small-group mini-lessons for interested students on using technology to create flowcharts, diagrams, and forms that can help track progress. 

As students work on their plans, Mr. Hirano conducts informal conferences with students. During the conferences, Mr. Hirano asks probing questions to help students refine their plans and address issues of scientific investigation. Mr. Hirano enlists the help of the support staff to assist students with special needs in completing their plans, but all students are encouraged to complete as much of the plan as they can by themselves and with the help of their peers. 
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Completing the Project

Students use the project rubric to self- and peer-assess their work as they create their projects. They consult with their groups at designated times to receive feedback and share information. Responding constructively to peers takes practice, and Mr. Hirano develops a special lesson on providing, receiving, evaluating, and using feedback. While groups are meeting, he observes each member, noting who needs help and extra instruction. Sometimes, he intervenes on the spot to model constructive feedback. 

Mr. Hirano knows that individual research does not guarantee that students will learn the core curricular concepts for the unit. Therefore, Mr. Hirano supplements students’ project work with a variety of student-centered activities to introduce and reinforce their learning about energy, conservation, and the environment. He uses instructional time to model investigating issues from a scientific perspective. He also demonstrates the kinds of skills students need to evaluate and interpret the kinds of data they will find in their research.

Mr. Hirano uses an observation checklist to record students’ decision making processes while they discuss their projects with their small groups. The following sample excerpt from the checklist shows the kinds of information he collected about a group that includes Miranda, a student with mild learning disabilities, and Lucas, a nonnative language speaker:

	
	Becky
	Lucas
	Miranda
	Alex

	Seeks multiple resources with relevant information
	Has a nice variety, including an interview with a mechanic
	Having trouble finding resources in Spanish
	Using just one magazine article
	Has a couple Web site articles

	Predicts consequences of choices on self
	Not observed
	Yes
	Not observed
	Yes

	Predicts consequences of choices on others
	Mentioned cost for parent
	Not observed
	Not observed
	Said his friends would like it if he chose a certain car

	Predicts consequences of choices on environment, related to consumption of fossil fuels and different kinds of pollution
	Made chart comparing cars’ greenhouse gas emissions and explained how they would effect climate here
	Said using less fuel will leave more fuel for others
	Not observed
	Says if he’s driving fast enough he won’t pollute the air


After students have done their research, made their decision about the car they would like to buy, and reflected on their processes, they prepare to present their decision making model. Students should choose a format that lets them use their strengths and interests, and can best illustrate their thinking. They may create flowcharts with statistical information and formulas, graphic representations, media presentations, writing, or performances.

Mr. Hirano encourages students to include a component in their final project that challenges them. He encourages Gina, a student who is a gifted writer, to write a script that will be performed by friends. This allows her to use her strength and encourages her to take a risk by experimenting with video technology. Lottie, who has severe learning disabilities, needs to work on her writing, but she loves to draw. Mr. Hirano suggests that she create a graphic novel, which will give her practice on what she needs to work on while letting her do what she enjoys.

As students work individually on their projects and consult with their groups, Mr. Hirano circulates among students, observing their interactions and taking notes on their developing content knowledge. He also notes their collaboration, decision making, and self-direction skills. Using his notes, Mr. Hirano plans more in-depth instruction around energy concepts and process skills. 

Concluding the Unit

Mr. Hirano concludes the unit by asking students to write a detailed reflection about their learning about energy concepts, making decisions, and self-managing their own learning. He analyzes their answers to determine how individual students have learned the scientific concepts and process skills. He writes notes to himself that he can use when addressing the needs of all students in future units. Mr. Hirano uses three major strategies to ensure a unit addresses all levels of learners in his classroom while teaching self-direction skils:

· He frequently asks students to do projects that address the curriculum he is required to teach but allows students to make some decisions about the content they learn, how they learn it, and how they show what they learned. 

· While students are working, Mr. Hirano continually monitors progress so he can address misconceptions and misunderstandings immediately. 

· He organizes his teaching around activities and instruction that provide students with the skills they need to control their own learning.
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Allegories in a Senior English Class
High school seniors in Cleo Barnes’ English class are about to begin a 3-week unit on allegories, answering the Essential Question, Why don’t people just say what they mean? Ms. Barnes is an experienced teacher who is deeply committed to heterogeneous English classes. She uses a variety of assessments to differentiate instruction so that all students can be successful. She also believes that to prepare students for life or schooling after high school, they must be self-directed learners. Therefore, she plans her instruction to develop independence in her students.

Ms. Barnes teaches three classes of senior English with several students who have special needs. She has two students with severe learning disabilities who have special education assistants working with them in her class twice a week. Four students, three in one class and one in another, have moderate learning disabilities. They receive support for their regular course work in a study skills course. Throughout the day, she has an additional eight students with moderate learning disabilities. These students receive a minimal amount of support through the special education department. She has two students identified as gifted who participate in a special program based on their interests in biology and art. Four other students are at different stages of learning English.

In this unit, students study the concepts of allegories, fables, and symbols while reading and interpreting an allegorical novel in a small group. They then create their own allegory based on some features of those in the books they read. With a small group, they create a Web site that addresses the Essential Question, Why don’t people just say what they mean? The student Web sites include their creations along with other relevant information and links.

Preparing for the Unit
Unlike many of her colleagues, Ms. Barnes rarely teaches the same book to an entire class. The standards in her area do not mention specific works of literature, but rather focus on skills of interpretation and analysis. She centers literature units on specific skills that are used to make meaning from different types of literature, rather than on a particular literary work. She identifies a list of books that require the proficient exercise of specific skills. Then, she asks students to choose books that interest and challenge them. This practice allows students to choose books that are appropriate for them while they practice the necessary skills at their reading level. It also allows nonnative language speakers to develop their literary analysis skills with texts in their first language, which exposes other students to literature that they might not otherwise hear about.

Through various forms of assessment, including informal observations and standardized test scores, Ms. Barnes has collected sets of novels appropriate for a variety of abilities and, when available, in a variety of languages. Students are generally free to choose a book they like, although in some cases she may discuss alternate choices with them. She encourages all students to challenge themselves when they select their books.

Ms. Barnes is well aware that many of her students will have difficulty in post-secondary educational settings without self-direction and management skills. Teaching those skills is a high priority for her. Students set year-long goals, revising them when necessary, and also set goals for individual units. These goals generally address reading and writing, along with 21st century skills, such as collaboration, project planning, critical and systems thinking, and creativity.
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Students’ Stories: Junie’s and Tony’s Goals

After a brief introduction to the unit, students look through their portfolios and identify areas of strength and weakness to focus on during the unit. Students are encouraged to create goals that stretch their abilities and help them succeed in life as well as in English class.

Junie, a student with severe learning disabilities, works with her teaching assistant to identify three goals that she wants to work on during the unit:

· I will share my ideas with the other students in my small group.

· I will explain more of my reasons when I am writing.

· I will bring my own materials to class every day.

Tony, a student with moderate learning disabilities, writes the following goals:

· I will pay attention to my schedule and do a little bit of work on my project every day.

· I will think of as many ideas as I can before I decide on one.

· I will think carefully about the end of my writing.

· I will follow through on my responsibilities in my group.

Periodically throughout the unit, students look over their goals and reflect in their journals about how well they are doing. Ms. Barnes provides instruction on how to give specific evidence for their conclusions.

Reading an Allegorical Novel
After student groups have selected the novel they are going to read, they must schedule their reading so they can participate fully in class activities. Students with disabilities receive partially completed checklists along with instructions on how to divide the reading into manageable chunks. Since students in Ms. Barnes’ classes are expected to take responsibility for their own learning, students are given slightly less scaffolding for these checklists than they received with the previous project.

The focus of this unit is to build the skills necessary for interpreting allegories. Therefore, Ms. Barnes collects information about how her students are thinking about their books in a couple ways. She has students write their questions and thoughts about their reading in journals, which she examines every few days. She also takes notes on students’ thinking processes while they discuss their reading. The following sample table reflects the critical thinking skills used by one group of students while discussing the novel Lord of the Flies:
	
	Blake
	Melody
	Kim (moderate learning disabilities)

	Makes connections with personal experiences to draw conclusions
	Excellent
	Doesn’t really use own experiences, seems detached from the book
	Made one comparison

	Revises inferences/conclusions with new information
	Not seen
	Good
	Not seen

	Provides specific examples from the book to support opinions
	Just used one example for all conclusions
	Good
	Only vague references 

	Comprehends events accurately
	Used personal experiences too much in interpreting the book
	Good
	None—may not be reading the book


Ms. Barnes makes some hypotheses from this short observation, which she checks against information from other assessments, such as journal entries and informal interviews. She decides to do a short mini-lesson on providing textual support for interpretations, because that problem appeared in several of her observations. She meets with Kim individually to discuss her reading schedule. She asks Kim’s parents to help her keep up with her reading.

Throughout this part of the unit, Ms. Barnes collects data about her students’ literary interpretation, self-direction, and collaboration skills. She uses what she learns to provide individual and group feedback, plan instruction, and provide information for support personnel who work with students with special needs. A final essay exam gives her information about her students’ literary interpretation skills that she uses when planning future units and when working with individual students.
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Creating an Allegory
After analyzing and interpreting their allegorical novels, the students in Ms. Barnes’ class use what they have learned about figurative language, symbols, and metaphors to create their own allegories based in part on the novels they read. To allow students to take advantage of their individual skills and interests, she created a rubric that assesses the important components of the project while allowing students the freedom to choose a medium they enjoy working in that challenges them. She uses what she has learned about her students from previous projects to recommend appropriate formats.

Jill, a gifted student, often chooses writing projects because she knows she can do them well. She set a goal for herself this year to take more creative risks. Ms. Barnes knows that Jill is interested in computer graphics and suggests to Jill to try using animation software to produce her allegory. Ms. Barnes encourages Jill to work with a student in the class who has some experience with animation and connects both of them with an online mentor who is a professional animator.

Kenny, on other hand, has mild learning disabilities and has serious problems with writing. He has set a goal of being more careful with his writing, but when he has a choice of projects, always chooses one that requires as little writing as possible. When he works in a group, he usually manages to get someone else to do the writing for the project. Ms. Barnes knows that Kenny is interested in video and suggests that he write a script for an allegory and then videotape it acted out by a group of friends. The opportunity to complete the project with the help of a professional videographer motivates him to do his best on the scriptwriting.

Complex projects such as these require extensive planning by the students. Ms. Barnes provides varying degrees of support for students through checklists and project plan templates. Students who have a history of completing quality work on time are encouraged to create their own project plans that include all of the necessary information but match their learning styles. Students who have difficulty thinking ahead complete checklists with many items already filled in, while others just have a list of dates and decide what they will have completed by each deadline. All students are encouraged to modify the template to meet their needs as long as they can meet the deadlines that require class participation.

Ms. Barnes provides students with a project rubric that describes her expectations for the students’ allegories. She models how to use the rubric to assess the quality of a project and to solicit constructive peer feedback. Throughout the project, students reflect on their progress, addressing specific items in the rubric as well as their goals for the unit. Ms. Barnes uses the information from the reflections to plan student-teacher conferences, teach mini-lessons on metacognition and self-direction, and identify appropriate resources for different students’ needs.
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Making a Wiki
In the final stage of the project, student groups create Wikis in which they answer the Essential Question, Why don’t people just say what they mean? and share their allegories. Since this is a group project, Ms. Barnes assesses collaboration skills along with content skills and knowledge. Students also receive a rubric describing the levels of quality by which they will be graded to guide their work. They create their own project plans from scratch and share their plans with other groups for feedback. Ms. Barnes meets with groups to offer suggestions and support for the development of their plans.

While students plan their Web sites, Ms. Barnes uses an observational checklist. Following is an example of one group’s collaboration processes:

	Date: January 28
	Danny
	Jill (gifted)
	Ivan (mild learning disabilities)
	Kim

	Paraphrases what others said in our group to clarify understanding
	Not observed
	Good
	Not observed
	Tries

	Asks probing questions
	Good
	Good
	No
	Tries

	Encourages and values the ideas and opinions of our group members
	Not observed
	Good
	Only with some students
	Excellent

	Expresses opinions and positions without hurting the feelings of others in our group
	Dismissive at times
	A bit shy
	Sometimes mocks others
	Excellent

	Seeks out diverse opinions and tries to come to common understanding
	Not observed
	Good
	No
	Tries


When Ms. Barnes examines all her observational data, she concludes that nearly all the students could benefit from some further instruction in paraphrasing others’ comments. She also notes that Ivan is not working respectfully with his group. She shares her observations in a private conference with him, discusses the benefits of effective collaboration, and asks him to revise his goals to include one to address working successfully in teams.

At the conclusion of the project, students use a collaboration rubric to assess their own group participation and reflect on their learning about the content knowledge and skills. They also think about the development of 21st century skills, such as the use of technology, collaboration, and creativity. These reflections are used to assess progress on goals and determine new ones.

Throughout this unit, Ms. Barnes uses a variety of formal and informal assessments to help her students meet content standards and reach their full potential. Students assess themselves to become more independent in managing their learning. Students also assess each other to practice providing constructive feedback to their classmates. This integration of assessment and instruction with a focus on processes and content ensures that students with different abilities can be successful.
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Assessing Critical Thinking
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Assessment to Improve Student Thinking

In many classrooms, students’ thinking is assessed solely on the basis of the products of that thinking. In the case of multiple-choice and true-false questions, we assumed that if students came up with the right answer, they were using good thinking strategies. We know now that this is not always the case. The challenge is, of course, how to get a window on a process that goes on primarily inside the brain. Fortunately, many thinking processes leave traces behind, traces that not only help a teacher understand how a student is thinking, but also help students grow as thinkers. By examining the artifacts of students’ thinking, such as discussions, graphic organizers, and notes, teachers can learn a great deal about the thinking processes of their students, and they can use that information to make good decisions about individual and group instruction. 

Andrade (1999) offers the following guidelines to help educators teach and assess the higher-order thinking skills of their students:

· Explain to students what kinds of thinking you expect from them.

· Frequently discuss and give examples of what good thinking looks like in different projects and subject areas.

· Ask students to contribute to the criteria and standards you will use to assess their thinking.

· Give students input into the kind of assessment that would be most appropriate for different projects and units of study.

· Give students instruction and practice with assessing themselves with the assessments you will use.

· Assess thinking processes as well as products of thinking.

· Give students a lot of feedback on their thinking and provide them with opportunities to give feedback to each other. 

Assessing any higher-order thinking skill requires careful planning and instruction. First, students must be taught how to perform the skill through explicit instruction and extensive practice. Proficiency at a thinking skill can be assessed in a number of ways, through activities which target certain thinking skills and strategies, even through paper-and-pencil exercises, as well as through observation. 

The true test, however, of whether students have learned the thinking skills they have been taught is if they use them spontaneously and independently in situations that require them. To assess thinking in this context, teachers must plan learning activities which require specific higher-order thinking skills in order to be successful. With those necessary skills in mind, then, teachers can analyze written assignments and learning logs and observe large- and small-group interaction for evidence of the targeted skills. As students make their thinking visible through writing and speaking, key words or questions indicate different thinking skills and provide teachers with evidence that students are using the skills independently and effectively.

If teachers notice that students are not able to think critically or creatively, solve problems, or reflect on their own learning, then further instruction is in order. If, on the other hand, students are capable of higher-order thinking but are not choosing to exercise it unless they are asked specifically to do so, they may need either to understand more about how and when to use the skills or to recognize their value and importance. Teachers can provide more scaffolding during complex tasks that require complex thinking skills and engineer activities that help students see the value in that kind of thinking.

Teachers cannot expect their students to use higher-order thinking skills after just one, or even five lessons. These skills must be constantly reinforced and assessed throughout the year in a variety of contexts. In classrooms where higher-order thinking is valued, talk about thinking is part of every subject and every lesson. There is no, “Okay, now we’ll do our thinking lesson.” Instead there is, “Now we’re going to think scientifically,” and “Now we’re going to think like authors.”
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Thinking about Information
One of the most profound characteristics of the 21st century is the access that ordinary people have to infinite amounts of information. In the past, we could depend on publishing companies and libraries to filter information, but the Internet, while convenient and rich with data, requires a more critical eye. 

Critical thinking involves analyzing and evaluating information and is composed of six traits: interpretation, analysis, making inferences, evaluation, commitment, and generalizing. Critical thinking is an especially important skill in research projects, particularly those that require persuasion. In the Designing Effective Projects Web resource, several Unit Plans, such as Healthy Oceans, Healthy Planet, Don’t Trash the Earth, Virtual Ambassador, What Happened to Robin, and Famine, offer examples of the effective use of critical-thinking skills. 

In one unit, fifth graders in Ms. Silvers’ class research different waste management systems in Don’t Trash the Earth. The teacher begins the research part of the unit by giving some explicit instruction on determining the credibility of sources, using the items in the Critical Thinking Evaluation Checklist from Assessing Projects as a guide. She then provides students with a guide to use with questions to think about as they use the Internet and other sources to gather information. At the end of the first day of research, she asks students to reflect on how they decide whether the information they find is credible or not. After reading through the reflections, she thinks about which students seem to understand and which do not and plans instruction to meet those needs.

In a later research project, Ms. Silvers observes students using a checklist to see if they are using the strategies for determining the credibility of sources without being directed to do so. When she discovers that many of her students seem to be accepting whatever they find as the truth, she sets up a demonstration where credible-looking information found on the Internet is false and emphasizes again the importance of asking the right questions about sources.

Ms. Silvers knows that an important skill such as this must be reinforced throughout the year and makes a point to assess it periodically through anecdotal observations. She also frequently asks students during different projects to write in their learning logs about how they know the information they are using in their research is credible.
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Fostering Original Thinking
Helping students develop their creativity is a worthwhile goal if for no other reason than personal enhancement. A poem that is only read by the poet, an idea to make housekeeping more efficient, an insight into the world around us, may not be known to anyone, but still has the power to make life more meaningful and more pleasurable. Teresa Amabile (1983) argues that anyone with normal intelligence can aspire to be creative in some area, and everyone benefits from the “excitement and color” (Nickerson 1999, p. 400) these creative accomplishments add to our lives. 

In the 21st century, however, creativity is more than an enhancement to life, it is an essential component. As technology becomes more powerful and accessible and as life becomes more complex, creative individuals will be needed to find solutions for problems related to health, the environment, education, and business.


Many teachers do not feel confident assessing the creative processes and work of their students. This is understandable since, by its very definition, creative work is unpredictable, unusual, and surprising. Creative processes can be encouraged, however, and some aspects of creativity can be assessed. Students can also be taught to assess the merit of their own work, a key component of creativity.

Any project can offer students opportunities to be creative and explicit instruction and assessment of creative processes can be included in almost any student-centered work. In Monster Swap, one of the exemplary Unit Plans in Designing Effective Projects, Ms. Welch’s 2nd graders create monsters no one has ever seen before. She uses the Creativity Fluency Checklist from the Assessing Projects library to identify those skills that she will specifically address during this project. She models the following creative behaviors as she creates her own monster:

· Thinking of many different ideas

· Looking at things from different points of view

Then she puts students in groups to help each other create their monsters and tells them that she is going to be listening to see how many different ideas they can think of before they decide on the ones they want to use. While they are working, she takes anecdotal notes on their fluency at thinking of ideas. She notices that some students are still having difficulty thinking of more than one idea, so she puts them in a subgroup and works with them on that skill. At the end of the activity, she asks students to write in their learning logs responding to the following prompts:

1. Did I think of a lot of different ideas?

2. Did I think about my monster from different points of view?
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Finding Solutions
Many projects ask students to generate a solution to a problem. As life and work become more complex in the 21st century, problem-solving skills will be critical for success. Problem-solving skills are composed of identifying and describing problems, using heuristics (thinking tools and routines), coping with complexity, reasoning, argumentation (in upper grades), and decision making. 

In many ways problem solving is the ultimate thinking skill because it encompasses all other kinds of thinking: critical thinking, creativity, and decision making. Students are asked to solve important problems in these Unit Plans in Designing Effective Projects: Float that Boat, Go-Go Gadget, Creative Kids Go Pro, Plugging into the Sun, The Earth Moves Under My Feet, Biomes: Action for a Healthy Planet, and Designer Genes. The opportunities for teaching problem solving extend far beyond units designed for that purpose. Any student-centered activity can serve as a forum for teaching and assessing a specific problem-solving skill.

Students in Mr. Burton’s physics class solve a problem involving motion in Phabulous Physics, one of the Unit Plans in Designing Effective Projects. They prepare brochures illustrating a real-world problem related to motion that answers the Unit Question, How do the laws of motion describe everyday events? They illustrate the problem, show how to solve the problem using physics principles, and use a spreadsheet to graphically show some aspect of the solution.

Mr. Burton knows from previous units that his students are often frustrated and confused when they are presented with projects that do not have clear solutions. Many of them feel that science is a topic with right answers that they just have to memorize, and the transition to more authentic work with physics has been a challenge for them. Therefore, in this unit he is going to focus on helping students cope with complexity in addition to the academic content. He presents them with a rubric from Assessing Projects that he modified to suit this project and provides them with some explicit instruction on strategies to help them deal with all the tasks they need to complete as part of the project.

As students are working on the project, he takes anecdotal notes specifically about how well students are doing with the complexity. Periodically, he asks them to write in their learning logs about how what they are doing compares with the rubric they received at the beginning of the unit. When he notices that particular students are having trouble, he meets with them individually or in small groups, giving them strategies they can use to minimize their frustration levels. During these conferences, he is careful not to provide students with answers to their questions, just with strategies they can use to form their own questions and find their own answers.
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Assessment and Thinking about Thinking
Metacognition, or “thinking about thinking” refers to the mental processes that control and regulate how people think. Metacognition is especially important in project work, because students must make decisions about what strategies to use and how to use them. Marzano’s (1998) research of 4,000 different instructional interventions found that interventions that were most effective in improving student learning were those that focused on how students think about their thinking processes and on how students feel about themselves as learners.

Assessment plays an important role in the teaching of metacognition. In order for students to control their thinking processes, they must first be aware of them. In The Earth Moves Under My Feet, a Unit Plan from Designing Effective Projects, 7th grade scientists monitor seismic data on the Web and plot geographic coordinates of real-time earthquake activity. Students use this scientific information to develop Earthquake Preparedness Plans for specific areas. Mr. Cole is going to focus on students’ awareness of their data analysis skills in this unit. He begins by modeling how he thinks about data he has collected about seismic activity in Argentina. He explicitly describes how he is finding patterns and drawing conclusions from the information.

He then asks students to work in pairs to analyze their data while thinking aloud. Students are given checklists and asked to take note of those data analysis skills they notice their partners using. While the students are sharing their thinking processes, Mr. Cole takes anecdotal notes about their ability to articulate their thinking processes, noting those students that seem to have the most difficulty so he can work with them later.

At the end of the activity, he asks students to write in their learning logs, responding to the following prompts:

1. What thinking strategies did you use while you were thinking about your data?

2. What thinking strategies did your partner use?

3. How successful were your strategies?

4. What can you try next time?

Mr. Cole uses his anecdotal observations and the information from the learning logs to plan instructional activities that will help all his students improve their awareness of and ability to control and manipulate data analysis strategies successfully, strategies that will help them develop into self-directed learners.

Students learn what is assessed. For too long, many teachers have assumed that students will acquire higher-order thinking skills automatically if they are learning content or are given high-level questions to answer. Unfortunately, that is not always the case. Instruction and assessment in thinking do not happen by accident. Teachers must explicitly teach the kinds of thinking they expect from their students and assess that thinking in a variety of ways in order to ensure that students are developing as thinkers.
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Making It Work in Your School
Effectively integrating a variety of kinds of assessment into everyday classroom activities “can in fact produce profound changes in the role of students as learners and in the role of teachers in developing students' capacity to learn” (Black et al., 2003, p. 102-3).

Paul Black and his colleagues worked with teachers in two English secondary schools for two years on including formative assessment in their teaching in a program called King's-Medway-Oxfordshire Formative Assessment Project or KMOFAP. At the end of the project, the researchers asked themselves “whether it is possible to introduce formative assessment without some radical change in classroom pedagogy because, of its nature, this type of assessment is an essential component of classroom learning” (p. 7). 

These researchers found that a natural consequence of the continuous use of formative assessment is a move toward a classroom where students not only receive regular, useful information about how their learning is progressing, they are also actively involved in activities that help them transform knowledge and skills into personally meaningful learning. Formative assessment is just one component of a student-centered classroom.

Teachers who were educated as students and who learned to teach in an environment where assessment consisted of final exams and papers are not likely to have the skills and information they need to use formative assessment effectively. Professional development on key topics is crucial if they are to be successful.

Teachers do not teach in a vacuum. They are surrounded by building facilities, administrators, community cultures, supplies, and fellow teachers. The effective use of formative assessment and the building of student-centered classroom cultures require strong support and leadership at every level.
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Assessment in Student-Centered Classrooms

Consider the following scenarios of how assessment is integrated into instruction in a student-centered classroom

Mr. Levy’s Ancient Greece Unit

Mr. Levy’s sixth-grade class is about to begin a unit on Ancient Greece. Prior to beginning the unit he poses the Essential Question, How can we learn from our past? He asks students to journal in their handheld computers about what they already know about Greece and what they want to know. During the unit, students explore, research, read, collaborate, and journal about the various aspects of life in Ancient Greece. They use this information to create a virtual museum of Ancient Grecian artifacts. Students use a critical thinking checklist to assist them in developing their list of artifacts to include in the museum, and use the Visual Ranking Tool to designate which of these artifacts they believe are most influential in today’s society.

Mr. Levy introduces a project rubric to help students (and parents) understand expectations and help them create quality work. While the students are developing their museum of artifacts, Mr. Levy monitors individual students’ progress through conferences. The final virtual museum of artifacts is posted on the class Web site. At the end of the unit, students develop a list of reasons why the Greek empire fell and use Visual Ranking to prioritize the list. The final assessment, a unit test, includes a self-reflection of student learning during the unit. 

Ms. Stewart’s Probability Unit

Ms. Stewart’s eighth-grade class is beginning a unit on probability in which they will learn about notions of equally likely by determining fairness of games. Ultimately, students will become designers for a toy company and create their own fair game. Curious about what her students’ already know about the subject, she engages them in a game of Paper, Scissors, Rock and asks them, “Is this game fair?” She is surprised at how many students answered, “All games are fair, since you always have a chance at winning”. She asks them to reflect on this activity and note how they can determine if a game is fair in their journals. This pre-assessment will launch the unit and create a place for students to look back and compare their own learning after completing the unit. 

While students spend the next several class periods examining games for fairness, Ms. Stewart uses a variety of methods to assess whether her students are gaining some basic understanding of probability. She walks around the room with her clipboard, monitoring student progress and using checklists to evaluate their work. She also informally questions students to probe their understandings of the concepts. When she is convinced that her students have a basic understanding of probability, she groups them into game designer teams. She assigns the teams the task of creating a game and defending its fairness mathematically to the toy company’s board of directors. Ms. Stewart wants to increase the likelihood that her students will be successful on this project, so she provides them with a project scoring guide, which clearly articulates her expectations for quality work. She is pleased at the high quality of her students’ projects. She finishes the unit by asking students to look over their saved work for the unit, to choose a piece of work that shows how much they have learned, and explain in their journals how it does so.  Ms. Stewart then has her students replay the game, Paper, Scissors, Rock, re-examining it for fairness. She instructs her students to compare these findings with their prior responses and to draw conclusions about what they have learned through the unit on probability.
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Focus on Student Learning
Teachers who are successful in traditional classrooms where they are at the center of instruction often find it difficult to relinquish control to more student-centered activities that are less predictable and organized. “Why should I change when everything is going well?” they wonder. Like students who resist activities without clear-cut right answers, teachers occasionally have difficulty coping with the complexity of a classroom where students take control of their own learning.

In order for students to learn 21st century skills, however, such as higher-order thinking, teamwork, and problem solving, they must be engaged in complex projects that resemble real-life work in different disciplines. They also must receive continual information about their learning progress. Research clearly shows the positive effect that this kind of assessment has on student learning (Black, et al., 1998).

Although there is good reason to believe that student-centered instruction and formative assessment have the power to motivate students to become engaged in their own learning, the path to self-direction is often not an easy one. “Students who have grown used to being tacit observers or "sleepy onlookers" may well resent having to work harder, especially when such passive learning roles are the norm in other subjects.” One teacher in Black’s project was accused of not doing her job correctly because she did not give notes which students could memorize for tests.

Teachers may also find giving up traditional practices difficult. Formative assessment de-emphasizes grades and emphasizes learning. Students are asked to set goals and monitor their own progress. They are encouraged to be creative, to take risks, and to ask questions. In short, they are expected to care about their own learning.  For some students and teachers this is a huge leap.

Traditional classrooms that focus on extrinsic rewards provide few opportunities for students to think about themselves as learners, rather than just as students. 

When the classroom culture focuses on rewards, gold stars, grades, or class ranking, then pupils look for ways to obtain the best marks rather than to improve their learning. One reported consequence is that, when they have any choice, pupils avoid difficult tasks. They also spend time and energy looking for clues to the "right answer." Indeed, many become reluctant to ask questions out of a fear of failure (Guskey, 2005).

Grades are not going to disappear from most classrooms, but teachers can work to minimize their importance, focusing on the intrinsic value of learning from a task and self-assessment, rather than on accomplishing easily countable and verifiable tasks. 

If students are to take control of their own learning, they need instruction and support in specific skills such as collaboration, problem solving, and critical thinking. Like the teachers in Black’s study, teachers who use formative assessment effectively need to expand the way they think about student learning. Teaching must become less about delivering subject-area knowledge and more about engineering instruction around authentic tasks that allow students to practice working with new content in ways that challenge their thinking and help them develop 21st century skills of self-direction and collaboration.
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What Teachers Need to Implement Formative Assessment

Even though the teachers in the King's-Medway-Oxfordshire Formative Assessment Project had substantial help and advice from Black and Wiliam’s team of researchers, they still faced numerous challenges. Without extensive support, efforts to integrate formative assessment into instruction are likely to be less successful than they could be. The changes in instructional practices that go along with the effective use of formative and summative assessments do not happen quickly or without some anxiety and frustration. Black and his colleagues (2003) found that 

...although the classrooms of most of the teachers involved in the project were changed radically, this change was gradual and slow. Half-way through the project, (i.e. after a year), many of the teachers had changed only small details in their practice and although these changes were significant changes for them, the outward appearance was that little had changed.... However, during the second half of the project, the changes became much more radical and for many of the teachers, the various techniques that they had adopted cohered to form a unified approach to formative assessment (p. 112).

Learning, for teachers as well as students, is not easy. “Learning, real learning, is hard work. You read, you think, you talk. You get something wrong, you don't understand something, you try it again. Sometimes you hit a wall in your thinking, sometimes it is just too frustrating. Yes, learning can be fun and inspiring but along the way, it usually makes us miserable” (Wilson & Berne, 1999, p. 200). For teachers who have been successful in a teacher-centered classroom, and even for novices who have had extensive experiences as students in traditional environments, moving to a student-centered classroom that focuses on ongoing and authentic assessment can seem overwhelming. 

In order for teachers to make the leap from teacher-centered classrooms to incorporating formative assessment into student-centered instruction, they must be motivated to do the work necessary to make the change; they must have the knowledge and skills necessary to be successful, and they must have institutional support. 

A study conducted by the National Foundation for the Improvement of Education found that 73% of 800 teachers surveyed participated in professional development to improve the achievement of their students (Renyi, 1996). Certainly, the benefits of formative assessments, particularly in the areas of helping students become more independent learners, suggested by research (Black, et al, 1998) can motivate teachers to do the work necessary to make ongoing assessment part of everyday life in their classrooms. Coverage of content is also more efficient in classrooms where students can take responsibility for their own learning. “Teachers report getting more done in the curriculum, more hands-on activities occur, and more learning takes place during years with self-directed learners in a classroom” (Buchler, 2003).
Teachers also need to acquire the knowledge and skills necessary to organize their instruction around formative assessment. Teaching our students to think deeply about content requires a kind of knowledge beyond an advanced understanding of the subject matter. We need to thoroughly understand the basic concepts of the discipline (Askew, Brown, Rhodes, William, & Johnson, 1997) and to understand the different ways in which students think about the subjects they are studying, the misconceptions they may have, and have at our disposal a variety of metaphors, analogies, and examples that will help our students understand abstract concepts (Black, et al., 2003).

Some teacher education programs do not address higher-order thinking skills in a concrete way, so that teachers can observe what they look like at different levels, and how to teach students the thinking skills they need to complete projects. In addition, teachers need instruction and practice on the skills important for assessment, such as recording anecdotal observations, giving written and oral feedback, and analyzing the information collected from various types of assessment. 

Finally, teachers must have extensive support; for without it, even if they acquire the skills and knowledge necessary to integrate assessment into instruction, decades of failed educational initiatives suggest that even very good ideas, such as this one, will fail without it.  
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Providing Guidance and Support for Teachers

The most creative and well-informed teacher may struggle and give up within an environment that does not support teaching that helps students develop into critically thinking, self-directed learners.

Students who are expected to take responsibility for their own learning in one class and are allowed to passively follow directions in another, are not likely to embrace self-direction. On the other hand, a school-wide program focusing on the use of formative assessment is likely to leave most teachers by the wayside. In Black’s project in south England, his team began with a few math and science teachers and, over time, added English teachers. Even at that slow pace, however, teachers experienced challenges with new ways of looking at teaching and learning.

The designers and researchers of the KMOFAP project offer the following suggestions for improving student learning through consistent and continual use of formative assessments.

1. An individual or small group of teachers can take on the responsibility of trying out the methods and then, if they are successful, encourage others to follow their example.

2. An entire school can take on formative assessment as a school-wide initiative and support can be provided on a large scale to help all teachers adopt effective methods.

3. The best option, according to the researchers, would probably be to start out with a “limited experiments designed to inform and to lead to growth over several years” (2003, p. 100).
Providing teachers with a quick and easy type of formative assessment, such as asking students to respond with green, amber, or red traffic light icons to indicate good, partial, or little understanding of a concept, can give them a glimpse of what is possible with formative assessment. As teachers realize the value of the information they collect with simple, easy-to-use assessments, and see how their students’ learning benefits from them, they become much more willing to try out other techniques.

Several professional development strategies, such as lesson study, action research, and teacher study groups, can provide teachers with the opportunities to take the first steps that will lead them into classrooms where student learning is at the center of teaching, and where on-going and embedded assessment gives students whatever they need to learn.
The switch from a teacher-centered classroom where students passively absorb information and show what they know on end-of-unit tests to one where students engage in meaningful activities that require critical thinking, creativity, and problem solving will not happen quickly or easily. Those who plan and implement professional development with the goal of creating student-centered classrooms need to keep in mind that “everyone learns best when there are ongoing opportunities to develop questions, investigate, reflect, apply and share knowledge in real-life contexts" (Bernard-Powers, et al., 2000, p. 4).
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