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Computers are more common in schools than ever before. Along with an increased technology presence comes an increased expectation that teachers will use the technology in their classroom to support student learning. In this chapter, we share some of the recent literature about using technology to enhance student learning. We then give teachers a way to think about how to use technology to maximum effect in the classroom and provide a sample unit plan that incorporates technology appropriately and effectively. 


Researchers suggest that students can use technology in the classroom in two main ways:  to “learn from” and to “learn with”
.  Learning from technology means that it is the technology itself that provides the content. Many teachers begin using technology this way, with Integrated Learning Systems, learning games, or drill and practice type software
. Although there is a role for this type of technology use, research suggests that learning with technology is potentially much more powerful. Learning with technology means that the use of technology is tied to the curriculum goals teachers have for their students. Technology is used in open-ended and productive ways and is one tool among many
. How can teachers help their students learn with technology? 

In our work helping teachers integrate technology effectively in the classroom, we have found that the key to learning with technology is to have teachers think strategically about its use.  Learning with technology requires that the technology use must be tied to teachers’ learning goals.  Thus, to incorporate technology effectively, teachers must start with their learning goals. Then, they identify the activities and strategies to meet those goals and the resources they will use.  Since learning with technology also means that technology is one resource to use, teachers must be able to identify the places where technology can effectively and appropriately support teachers’ learning goals. To help teachers think strategically about the best ways to use technology, we recommend a three-step process: first, identify learning goals; second, determine the activities and practices that achieve these learning goals; and, third, determine how technology can help achieve those learning goals. We consider each of these steps in the strategic use of technology and then describe the thought process in which a teacher would engage as she plans a unit using these three steps. 


Step 1: Identify learning goals. Virtually all research on lesson planning says that the first step must revolve around establishing learning goals and objectives for the students. In many cases, these goals and objectives are established by state or district curriculum standards. Research also suggests that students do better when they are allowed input into the goal setting process
. Whatever the origin of the goals and objectives, a teacher cannot plan a lesson or unit without first considering them. 


Step 2: Determine activities and practices to help achieve the learning goals. Once the learning goals are in place, a teacher needs to consider the activities in which her students engage to meet those learning goals. There should be a variety of activities that permit students to actively engage in and work with the concepts and skills to be learned. Effective teachers use different approaches that are appropriate for meeting the learning goals. 


In these first two steps, which are described only briefly here but which both have an extensive research base, we have not yet mentioned technology.  This does not mean that teachers are not thinking about using technology in their classroom; they may, in fact, have ideas in the back of their mind. To truly incorporate technology effectively, however, teachers need to make some key instructional decisions before they are able to make a strategic decision about the most appropriate use of technology in their classroom. In the past, teachers have often started with the technology itself and tried to fit it into the instructional process. The result of starting with technology meant that it was often an isolated activity—“computer time.” By flipping this decision process upside down, and considering the technology after making other instructional decisions, we place technology in its correct place: as one resource, albeit an incredibly powerful resource, among many to help students learn. If teachers already know their learning goals and the overall activities they want to use, they can then decide the best role for technology.


Step 3: Determine how technology can help achieve those learning goals. We have one more thing to consider before being able to implement Step 3: the possible role that technology can play in instruction. Research suggests that the best roles for technology in instruction revolve around open-ended, productive uses, including data analysis and presentation, communication, and research
. This is consistent with how people use technology in the real world. For example, if you ask colleagues and friends how they use technology, you may get answers similar to ones we did:  

· “I used the Internet to find out if the reindeer in the poem ‘The Night Before Christmas’ is really Donner or Donder since I’ve seen it both ways. (It’s Donder.)” 

· “I use e-mail to cut down on my long-distance bill.”

· “I use it for everything in my work day, for written communication, documentation, record-keeping, collaboration; virtually every task that is a part of my workday involves technology in some way.” 

· “I use it for banking, I have to check it everyday. If I don’t, I’m in trouble.” 

· “I use the computer to track financial information for our company.” 

· “I use the mouse to click on things when I play a game.” 

We can group these answers in different ways but when we look at the purpose underlying people’s use of technology, they tend to fall in certain categories. People use technology: 

· to gain access to information, whether it is an account balance or the name of a reindeer in a poem; 

· to make sense of information (analyze data, etc). This could be tracking financial information, analyzing survey results, or record keeping.

· to present and share information. People write reports, present information to clients, set up websites to propagate their viewpoints, etc. 

· to communicate with others. This is probably one of the most powerful uses in people’s personal and work lives through e-mailing family or friends, receiving pictures instantly or facilitating communication across international borders. 

· for entertainment. One of the most common uses of technology, this includes playing games, listening to music, or watching movies.  

Thus, people use technology in a variety of ways because technology helps them accomplish the purposes described above more easily or more effectively. It makes sense, then, that these purposes could create a valid framework for thinking about technology use in the classroom. These “real-world” uses of technology easily convert to broad instructional purposes focused on the processes inherent in working with information. Are there times where students need to gain access to information? To make sense of information? Will they have to present and share information? Will they have to communicate with other people? The answer to these questions is, of course, yes. 

The last use of technology mentioned above, for entertainment, might strike some teachers as frivolous. Yet, when we consider the key aspect of motivation in encouraging students to learn, the fact that many students will view using technology as entertaining can help teachers engage their students
. Although we do not include motivation in our framework, we do suggest that the motivational value of technology is something that should remain in the back of teachers’ minds, even as they consider the instructional purposes of its use. 

In Table 1, these real-world categories described above form a framework for the instructional purposes behind the use of technology. The table also provides examples of the types of hardware and software that can accomplish these purposes and examples of ways in which these would be used in the classroom. 
Table 1: Instructional Purposes behind the Use of Technology

Instructional Purpose
Examples of Hardware/Software
Examples of Classroom Use


Gain access to information 
Internet 
Research on topics


Digital microscope 
Collecting data


Handheld computers with 
Collecting data for science 

probes

experiments


Databases 
Locating information




Make sense of information
Graphic organizer software
Brainstorming, organizing 



information, planning 



writing, categorizing and

classifying information in stories or articles


Spreadsheets 
Analyzing numbers,



graphical representation


Databases 
Sorting and analyzing



information


Present and share information
Word processing

    Reports, stories, class



newspapers, literary



magazines


Multimedia presentation 
Reports, present results of



research, experiments, etc


Digital cameras and video 
Reports/stories with a



visual component


Web page design
Communicating with a



broader audience


Communicate with others
E-mail/ Discussion Boards
Communicating with



people around the world,

experts, other students


Technology can enhance instruction in the ways described in this framework, providing a true “value-added.” When teachers are determining whether and how technology can support their students’ learning goals, they should consider the instructional purposes identified in Table 1 and whether these purposes overlap with the learning goals or activities they are doing. When there is an overlap, this indicates that using technology there may substantially enhance the lesson or unit. 

Conclusion

In the past, many teachers began with specific technologies and tried to fit those technologies into their curriculum. This resulted in a use that was often tangential at best, distracting at worst, to the regular classroom experience. In this chapter, we have described a much more strategic use of technology. This more strategic use has teachers first identify their learning goals and activities. It then encourages teachers to examine the instructional purposes technology naturally supports, using that information to determine how technology can play a useful role in the middle school classroom. 
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