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Note:  This chapter is taken from Teaching for Understanding with New Technology by Martha Stone Wiske with Kristi Rennebohm Franz and Lisa Breit, to be published in 2005 by Jossey-Bass.  Please do not duplicate without permission of the author. 
   Chapter 2.  How do teaching for understanding and new technologies work together?


Schools and teachers must prepare today’s students for a rapidly changing and interdependent world by teaching them how to think with their knowledge and to apply it flexibly and responsibly.  The Teaching for Understanding framework outlined in Chapter 1 summarizes an educational approach designed to help teachers foster such active and flexible understanding in their students. New technologies offer significant potential for supporting this kind of teaching and learning.  At the same time, this framework provides a clear structure for integrating new educational technologies in ways that directly support students’ learning.  In fact, the Teaching for Understanding framework and new information and communication technologies can serve as mutually reinforcing, synergistic educational innovations.   Each can make the other more manageable for teachers and more effective in promoting students’ understanding. 


How can Teaching for Understanding guide the integration of new technologies? 
What do we mean by "new technologies?" Let us define this term to include any new tools for information and communication beyond the ones traditionally used for teaching and learning. New technologies might include video recorders and players, graphing calculators, computers equipped with any kind of software, digital probes linked to a display device such as a calculator or computer, the Internet with its World Wide Web of hyperlinked, multi-media websites, email, and videoconferencing. Any resources that can be used to help students wonder, think, analyze, try to explain, and present their understanding may be considered. The main criteria are that the technology has significant potential to enhance students' understanding and is not yet part of the teacher’s repertoire of educational tools.

Outline of Elements and Criteria for Teaching for Understanding 
Figure 1
Generative Topics



Connected to multiple important ideas within and across subject matters


Authentic, accessible, and interesting to students


Fascinating and compelling for the teacher


Approachable through a variety of entry points and a range of available curriculum materials and technologies


Have a “bottomless” quality that generates and rewards continuing inquiry

Understanding Goals


Clearly defined and publicly stated


Focus on big ideas, beyond memorizing facts and rehearsing routine skills

Address multiple dimensions: knowledge, methods of inquiry and reasoning, purposes for learning, and forms of expression 


Connected coherently so that lesson-level goals relate to long-term goals and to overarching goals or “throughlines”

Performances of Understanding


Develop and demonstrate understanding of target goals


Require active learning and creative thinking to stretch learners’ minds


Build understanding through a sequence activities from introductory “messing about”, to guided inquiry, to culminating performances  


Engage a rich variety of entry points and multiple intelligences 

Ongoing Assessment


Based on explicit, public criteria directly related to understanding goals


Conducted frequently and generate suggestions for improving performance


Include informal, embedded assessments as well as more formal structures and products


Multiple sources:  self- and peer-assessments, as well as feedback from teachers, coaches, and others  

Reflective Collaborative Communities


Support dialogue and reflection based on shared goals and a common language


Take into account diverse perspectives


Promote respect, reciprocity, and collaboration among members of a community on communal accomplishments as well as individual performances

People in schools and universities are under pressure from many sources—parents, business leaders policy makers, would-be benefactors—to "get students on the computer." As a result of this pressure, school systems often purchase new technologies and teachers often feel compelled to incorporate technology into their classrooms even without a clear educational agenda in mind. In those situations, using technology can become an end in itself rather than a means to a worthwhile educational purposes.

Time with learners is too precious to spend on activities without a clear and important educational purpose. Even if one's goal is to educate students about technology, that purpose can usually be accomplished most successfully by helping students learn how to use the tool in the process of doing worthwhile educational work. Learning to use wood-working tools like a saw, hammer, and plane by using them to build an authentic project, such as a bench, is more stimulating and effective than simply pounding nails as pointless practice. By the same token, learning to use a word processor to draft, review, and revise a meaningful product is more educational than practicing skills in isolation.  Students can learn how to cut and paste chunks of text, practice keyboarding, make use of the word processor’s capacity to track changes, and experiment with formats to improve readability while working on a writing assignment for one of their courses. In learning to use a tool by doing meaningful work one comes not simply to develop practical skills, but also to understand how the tool can serve one's purposes as well as its limitations.  The Teaching for Understanding framework guides the design of curriculum that integrates technology to support this kind of authentic learning.
In some schools, the integration of technology into the educational program is built into their organizational structure. Instead of having a separate computer room, a computer teacher, and separate computer classes (which tend to isolate computer use from other school work), some schools now have educational technology specialists or academic computer specialists as they are sometimes called in universities. Their role is to work with faculty members to help them identify ways of integrating technology with their practice to improve teaching and learning. The technology integration specialists help teachers in all subject matters define goals, identify suitable technologies, and plan ways of connecting use of technology with their curriculum, and then specialists help out in class as students use new tools.  Another way that schools help to structure technology integration is by arranging schedules so that teachers of different subject matters can work together to design cross-disciplinary projects.  At TechBoston Academy, a high school in Boston designed to integrate technology in all aspects of teaching and learning, teachers of different subject matters who teach the same group of students have a common planning period.  They use this time to plan one extensive cross-subject project, as well as smaller collaborative initiatives. Students use computers and websites to conduct research and present their work on assignments for different classes as part of these  projects.  The framework presented in this book can serve as a common format to coordinate such collaborative planning efforts and keep them focused on helping students achieve multiple understanding goals. 
How might educators proceed to make their educational agenda the guiding force in shaping the selection and integration of new technologies?  Whether they are planning to use a particular technology, or are exploring possible ways of integrating a range new tools, they would focus on developing answers to the following fundamental questions to clarify their educational priorities: 
1. What topics are worth studying?

2. What should students understand about these topics?

3. How will learning activities be designed and implemented?

4. How will student progress be assessed?

5. How will students interact with other members of a learning community?

The elements of the Teaching for Understanding framework provide a structure for addressing each of these questions and criteria for analyzing answers.  The criteria for generative topics help define topics that are worthy of the extra effort involved in integrating new technologies.  Clearly stated understanding goals define explicitly what students will come to understand and provide a foundation for guiding the design of learning activities and means of assessing student progress.  Taking account of the criteria for understanding goals assures teachers that their plans for integrating technology will advance students’ mastery of important curriculum objectives. The criteria for performances of understanding help educators define a sequence of learning activities that focus on target goals and that provide a challenging yet accessible progression to build students’ achievement.  By attending to the guidelines for ongoing assessment, educators build in multiple opportunities to monitor and support students’ progress, using criteria that focus on target goals.  Finally, the criteria for reflective, collaborative communities remind teachers to consider ways of engaging learners in interactions with one another and possibly with others to promote their learning.  
With this structure educators can proceed to develop and debate an explicit educational agenda with new technologies and designs for achieving it.  The agenda might encompass only a short lesson or it might address work to be carried out over a longer period:  a week, a semester or a full year.  Regardless of the time frame, what is important is to develop a plan that focuses on important learning and that connects educational goals, activities, assessments and interactions in a coherent and explicit way.  
If one’s focus is to integrate a particular technology, such as a rich web-based resource or a piece of software one’s school has purchased, these questions should be addressed within the context of that resource.  One might start with any of the questions, depending on which seemed an easy starting point.  For example, a social studies teacher might discover the website about “Investigating the First Thanksgiving: You are the Historian” published by Plimoth Plantation at http://www.plimoth.org/learn/.  After reviewing the site and the activities it provides, the teacher might feel eager to use it with her students.  But how will this work connect with her curriculum goals and how will she be sure that students are really achieving important learning?  Working with these five questions and the Teaching for Understanding framework, the teacher might choose first to clarify understanding goals.  The website defines some possible goals (its developers used the Teaching for Understanding framework to guide their design), but the teacher might also want to review the curriculum standards that she is obligated to address.  With these goals clearly in mind, the teacher could refine plans for learning activities, and devise some assessments with criteria that reflect required curriculum goals. 

The elements of the Teaching for Understanding framework, guide a process of planning that keeps the focus on students’ understanding.  With this priority in mind, plans for using new technologies remain centered on the promotion of important learning.  Students and teachers may develop technological literacy, facility in team work, and other desirable skills while also developing understanding of important curricular goals. 
How might new technologies enhance teaching and learning for understanding? 
When teachers fully integrate the elements of the teaching for understanding framework into their practice, their curriculum and teaching look quite different from traditional classrooms.  Generative topics take account of learners’ interests and experience, rather than simply following a standard textbook.  Understanding goals focus on key concepts and disciplined ways of thinking, not just the isolated facts and formulas that form the core of many traditional teaching materials.  Performances of understanding engage learners in actively debating, constructing, producing, and presenting their understandings, not just listening to or reciting knowledge created by other people.  Ongoing assessments engage learners in critiquing their own products and their fellow learners’ work, using explicit criteria and developing suggestions for improving the work. In response to ongoing assessment, students make multiple revisions of key products and performances, rather than treating their first draft as a final submission.  Instead of working in isolation, students regularly communicate and collaborate with one another, and perhaps with other people outside of their classrooms, when teaching for understanding is under way.  

Overall, teaching for understanding includes much more active and interactive learning than traditional “transmission” kinds of classroom practices. It requires teachers to shift attention from what they are teaching to what students are learning. Engaging learners in a rich range of performances of understanding is likely to require many more kinds of media, modes of learning, and forms of student products than the usual classroom where the “3Rs” of reading, writing, and ‘rithmetic are the norm. 

How can teachers manage to orchestrate these varied, active, and interactive kinds of learning experiences?  New interactive, multimedia, hyperlinked, networked technologies offer myriad possibilities for meeting the criteria for each element of the TfU framework, beyond what is possible with traditional materials such as books, paper, and chalkboards.

Generative curriculum topics. For example, using real-world data from online sources, such as the Bureau of Labor Statistics and the National Space Administration, can make curriculum more generative for students. Interactive multi-media can allow students to approach a topic from more entry points than traditional static textbooks permit. Helping students present their work to an authentic audience via the World Wide Web can make school work more relevant and interesting to students.

Understanding goals. Graphing calculators that instantly relate the graphical and symbolic representations of mathematical expressions can help make understanding goals more accessible to students. Simulations that make abstract concepts, such as friction, visible and that allow students to manipulate abstract concepts can help students comprehend the nature and application of key ideas. 

Performances of understanding. Software that allows learners to create and present their ideas with multiple media (images, text, sound, video, dynamic models) can enrich performances of understanding.  Digital media enable students to work together on creating products and to combine multiple forms of expression in conveying their ideas. Email messages, which seem to combine elements of spoken and written language, may help students ramp up their reading and writing skills. Students can use generic software packages, such as spreadsheets, databases, wordprocessors, and programming languages to help them analyze and present their own ideas in ways that resemble the work of practicing mathematicians, scientists, historians, and writers.  New technologies augment students’ ways of producing ideas, not just consuming them, which is fundamental to understanding.

 For example, Lisa Martinez who teaches English at TechBoston Academy, involves her students in presenting their ideas to classmates using PowerPoint slides.  She provides a list of themes that are relevant to Shakespeare’s Macbeth, such as “appearance vs. reality.”  Students select a theme, identify lines in the play that illustrate the theme, explain in their own words why this part of the play relates to the theme, and then look on the Internet to find an image from contemporary culture  that illustrates the same theme.   Students assemble these components on PowerPoint slides and present their work to classmates.  The entire set of slides is saved as a resource for subsequent classes to use as they study themes in Macbeth.   Ms. Martinez finds that her students, many of whom have not experienced much success in their inner city schools, are more motivated to work on assignments that enable them to learn with multiple media, rather than text alone.  They also invest more effort in projects that they will share with an authentic audience, including classmates, parents, and future students, than in products that only the teacher will see.   Furthermore, her students gain skills that fulfill technology certification requirements while developing understanding of English literature and writing.
Ongoing assessment. Computer tools also facilitate cycles of ongoing assessment in many ways. They capture student work in forms that make the process of analysis and revision much easier than it is with traditional static tools. The Web allows students and teachers to post their work in places where they can get feedback from a wider range of critics, including authentic audiences who really care about learning from the students' work. Archives of student work, assembled as electronic portfolios, help students, parents, and teachers recognize and support student progress from year to year.
Reflective, collaborative communities. Work produced with digital technology can easily be combined with other products and revised.  These features help learners work together on combining their individual contributions and co-constructing products.  Networked technologies, including email and the World Wide Web, offer many ways for learners to reflect on their work and collaborate with fellow learners both inside and outside their own classrooms.  Numerous online educational projects engage students and their teachers in collaborative inquiry and social action initiatives that help students develop a deeper appreciation for their own and other cultures.

These examples only begin to suggest ways in which new technologies can be used to enhance each element of Teaching for Understanding. Educators who assess the potential of technology in relation to the elements of effective teaching will see many more ways that interactive, multi-media, networked, and hyperlinked technologies offer resources for conducting active inquiry with students.
  They may also recognize that some applications of technology are educationally trivial or irrelevant to key goals.  The main point is that new technologies offer many advantages over the traditional tools of books and chalkboards for teachers who want to involve their learners in developing and demonstrating understanding.  

To summarize, teaching for understanding and new educational technologies are mutually supportive, synergistic innovations.  The Teaching for Understanding framework can guide the integration of new technologies so that these tools provide significant educational leverage.  New technologies help teachers to enact the elements of this framework--making learning generative, focused, active, reflective, and collaborative--in ways that are more difficult with traditional school supplies.  Educators who work with both the Teaching for Understanding model and new technologies continually discover ways to improve their practice and to refine their educational agenda.  The combination of a guiding framework and a rich toolkit of educational technologies supports continual experimentation, analysis, and improvement in teaching and learning.

The remaining chapters include more detailed descriptions of ways to use new technologies to support every element of Teaching for Understanding.  Each of the next five chapters focuses on one element of the framework, and includes examples that demonstrate how particular software packages and online resources can be integrated into educational activities.  They also illustrate the process of gradually incorporating new technologies into a teacher’s practice and offer specific recommendations for moving along in this process.   Readers who are eager to begin thinking now about new technologies they might use, may wish to explore a website specifically developed to help educators integrate Teaching for Understanding and new educational tools.  The Education with New Technologies (ENT) website at http://learnweb.harvard.edu/ent includes a variety of resources, interactive tools, and means of connecting with other educators who share these interests.  Visitors to the website might begin by visiting the ENT Gallery which displays several pictures of practice illustrating ways that different kinds of educators use the Teaching for Understanding framework as a guide for integrating new technologies into their work.  These examples illustrate that the overall approach can be applied with any age of learners, with any subject matter, and with a wide variety of technologies and organizational contexts—from primary schools to museums to teacher education colleges. 
Questions for Reflection
1. Can you think of a way you might want to apply a new technology in your practice?  Perhaps you have already tried such an innovation and you want to refine the design or clarify the educational rationale behind your approach.  Or you may have a colleague who has used computers or other technology in a way that you would like to adapt.  You may have used technology in another aspect of your life that you believe has potential for improving your students’ learning.

2.  How might you integrate this technology in a way that provides significant educational leverage, in other words, that directly supports better understanding of important goals?  





























































� There are numerous books describing ways to use new technologies to enhance effective teaching practices.  Among the most thorough, readable, and thoughtful is Norton, P. and Wiburg, K.M. (2003). Teaching with technology: designing opportunities to learn. Belmont, CA: Wadsworth/Thompson.
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