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Excerpted from Chapter 2: Assumptions and Features of the Framework for Teaching

Important Learning for Students

First, and possibly most important, definitions of teaching are grounded in a view of what constitutes important learning for students. Educators, researchers, and policymakers concur that the traditional view of learning, focused on knowledge and procedures of low cognitive challenge and the regurgitation of superficial understanding, does not meet the demands of the present and future. Competitive industries in the 21st century will be those whose workers can solve complex problems and design more efficient techniques to accomplish work. Furthermore, a democratic society depends on an educated citizenry both to make informed choices at the ballot box and to discharge the complex responsibilities of serving as a juror. To be sure, much basic knowledge is important for students to understand. But deep, conceptual understanding – knowledge that lasts longer than the time it takes for a student to pass a test – is also needed. And the skill of evaluating arguments, or analyzing information and drawing conclusions, is critical.

It is the premise of the framework for teaching that it is important for students – all students – to acquire deep and flexible understanding of complex content, to be able to formulate and test hypotheses, to analyze information, and to be able to relate one part of their learning to another. To bring about this type of outcome for students, teachers themselves must have deep and flexible understanding of their content and the skills to enable students to move beyond memorization to analysis and interpretation. Thus, high-level learning by students requires high-level instruction by their teachers.

The Nature of Learning and How to Promote It

Understanding how students acquire high-level understanding and advanced cognitive skills and how to develop the intellectual capabilities needed for acquiring and processing information is at the heart of the advanced instructional skills that teachers require. In the professional community, teachers continue their search for how to develop such skills.

Educators and policymakers have focused their attention (again) on “constructivism” and a constructivist approach to learning (and therefore teaching). This orientation has become de rigueur in education circles and is reflected in many of the curriculum standards promulgated by both professional organizations and many states. We must recognize, however, that this movement is not new. Constructivism stems from a long and respected tradition in cognitive psychology, especially the writings of Dewey, Vygotsky, and Piaget. Although not universally accepted throughout all of the twentieth century, constructivism is now acknowledged by cognitive psychologists as providing the most powerful framework for understanding how children (and adults) learn.

So what is the constructivist approach, and how does it help educators teach for conceptual understanding? First, it is essential to state, in very clear terms, what constructivism is not. A constructivist orientation does not hold that educators relinquish control of what students learn to the students themselves. It is not an “anything goes” philosophy. Teachers who embrace a constructivist orientation understand that they are the adults and that they, together with their colleagues and in line with state standards, determine what it is that students will learn. At issue is how the students learn it. Is the content “transmitted” to students somehow, or do they “construct” their understanding?

Constructivism recognizes that, for all human beings – adults as well as children – it is the learner who does the learning. That is, people's understanding of any concept depends entirely on their experience in deriving that concept for themselves. Teachers can, of course, guide the process, but students must develop understanding through what they do. The constructivist approach makes explicit that different individuals, depending on their experiences, knowledge, and their cognitive structures at the time, will understand a given presentation differently. People remember and experience based on what their pre-existing knowledge and cognitive structures allow them to absorb – regardless of the teacher's intentions or the quality of an explanation.

An example of constructivist teaching may be provided by considering a teacher's goal in having students understand the concept of pi, a mathematical concept equal to approximately 3.14. The teacher could make a representation about pi, saying that it is a constant equal to about 3.14 and giving examples of how it is used. This approach has the virtue of being brief. However, most students will not remember anything about pi, perhaps not even its value, nor could they be said to understand it.

To teach the concept of pi in a constructivist manner, the teacher needs to engage students in developing their own understanding. For example, the teacher might present students with many round objects and ask them to measure their diameters and circumferences and to analyze the resulting data. Regardless of how students display their information (for example, by making a graph or presenting a table), they will discern patterns in the data. The students will recognize, possibly with teacher guidance, that the graph they have made is a straight line or that the circumference divided by the diameter is always the same. The slope of the line and the quotient are both a little greater than 3 and represent what mathematicians call pi. Only when students have engaged in such an investigation can they be said to truly understand pi and appreciate its value in mathematics.
The goals of a constructivist approach are no different than those of a more traditional approach – in this case, to understand pi. Pi figures into the formulas for calculating area and volume of geometric figures in the most traditional presentations of mathematics. But a teacher using a constructivist approach recognizes that if students are to understand the concept, they must do much of the intellectual work themselves; they must see the patterns and derive the relationships. Such an approach also suggests that students can acquire an understanding of pi in many ways; many instructional sequences could achieve the goal. Within a single class, some students may use the graphing method, while others might calculate the quotient. Others may devise yet another method of investigation. But all will notice patterns in the data and will derive the relationship between the two sets of numbers.

As another example, consider a middle school class learning about the Civil War. In a traditional class, a teacher may ask students to write a report on a battle, such as the Second Battle of Bull Run. And typically, the reports will include barely disguised encyclopedia or Internet accounts of the encounter; students will have learned little from the exercise.

Instead of a report, however, suppose the teacher asks students to imagine that they are soldiers (either Union or Confederate) in the battle and to write a letter home. The directions could be fairly specific: describe the terrain, the weather that day, what (if anything) the soldiers had to eat, the events of the battle, what happens to one's buddies, and so on. Students will need not only to learn information about the battle from as many sources as possible but also to do something with the information. They will have to coordinate versions from different perspectives, draw their own conclusions, and personalize the information.

Nothing in this approach is particularly new or controversial; teachers have used such techniques for years. But constructivist teaching does take time, because students require more time to explore a concept than simply to be told about it. Therefore, educators must be selective; you must determine which topics and concepts in the curriculum are critical for students to understand, which ones warrant the time needed to develop understanding. But although the time required for instruction in an inquiry manner is longer than any formal lecture, student learning tends to be more permanent. Once students have derived pi, for example, they are likely to remember it. So although fewer topics may be covered, more is actually learned.

It is important to keep in mind that construction of knowledge is not the same as physical involvement with manipulative materials. So-called hands-on learning may or may not be constructivist. Students can follow directions as mindlessly when using physical objects as they can when completing a worksheet. In a constructivist approach, students are cognitively engaged in what they are doing; the activities, in other words, must be “minds-on.”Although in many situations physical involvement with real objects aids this process, physical involvement provides no guarantee that students will be mentally engaged.

Of course, not all valuable learning is constructivist. Other types of learning, such as rote memorization, have an important role, too – as, for example, in learning foreign language vocabulary words. The instructional challenge for a teacher is in knowing when to use which approach. To take another example from mathematics, suppose the goal is for students to understand the concept of addition, which is grounded in developmental structures of number conservation and additive composition. They must construct the understanding that each time 5 and 3 are added together in any order and using any representation, the answer is always 8. But once the concept is thoroughly understood, memorizing the addition facts can proceed by rote. Patterns can help the learning process; but in the end, students must know the facts.

The constructivist approach has important implications for teaching and for the role of the teacher in student learning. When considering an environment where students are constructing their own understanding, educators may conclude that a teacher has nothing to do. On the contrary, a teacher's role in a constructivist class is no less critical than the teacher's role in a traditional class. It is different. Teaching no longer focuses solely on making presentations (although those are still sometimes appropriate) or assigning questions and exercises. Instead, teaching focuses on designing activities and assignments – many of them framed as problem solving – that engage students in constructing important knowledge.
