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The use of technology, specifically computers, is ubiquitous in today's Information Society. Teachers must prepare their students for the effective use of technology. One of the best ways to accomplish this is to integrate technology into every aspect of learning. Technology integration is a goal for schools, specifically into the core curriculum. The International Society for Technology in Education (ISTE) states as one its core goals, "To adequately prepare our students for adult citizenship in the Information Age, computer-related technology must become a tool that students and teachers use routinely.” (ISTE 2002).

However, if schools only treat technology as a tool, and only teach software programs, the focus moves to the technology, away from the teacher and students. Such practice does not lend itself to teaching students to apply the knowledge to solve problems with the technology (Mize 2000). Other schools of thought let teachers choose whether to use the technology or let it go unused. A student could take a computer class if interested or may glean some computer usage if a teacher chooses to use it in class. Still others try to find a medium between the two extremes that can effectively facilitate integration. The matching of technology to a task should not only occur at "computer time" but instead be a continuous process throughout the day (Mize 2000). Using technology should also not be hit or miss. Technology should be an integral part of education which necessitates teacher training. 

More and more schools are moving away from a "computer science curriculum" or "computer classes" as a separate field of study. The desire is to have technology education in the core curriculum and make technology accessible to everyone. The ISTE has written technology foundation standards for technology education for all students.

Their NETS (National Educational Technology Standards) are:

1. Basic operations and concepts. 

· Students demonstrate a sound understanding of the nature and operation of technology systems. 

· Students are proficient in the use of technology. 

2. Social, ethical, and human issues.

· Students understand the ethical, cultural, and societal issues related to technology. 

· Students practice responsible use of technology systems, information, and software. 

· Students develop positive attitudes toward technology uses that support lifelong learning, collaboration, personal pursuits, and productivity.

3. Technology productivity tools.

· Students use technology tools to enhance learning, increase productivity, and promote creativity. 

· Students use productivity tools to collaborate in constructing technology​- enhanced models, prepare publications, and produce other creative works.

4. Technology communications tools.

· Students use telecommunications to collaborate, publish, and interact with peers, experts, and other audiences.

· Students use a variety of media and formats to communicate information and ideas effectively to multiple audiences.

5. Technology research tools.

· Students use technology to locate, evaluate, and collect information from a variety of sources.

· Students use technology tools to process data and report results.

· Students evaluate and select new information resources and technological innovations based on the appropriateness for specific tasks.

6. Technology problem-solving and decision-making tools.

· Students use technology resources for solving problems and making informed decisions. 

· Students employ technology in the development of strategies for solving problems in the real world. (ISTE 2002).
None of these standards include specifics such as "There must be a class on Microsoft Word." Instead, the requirements include a solid background in theory and application of technology, requiring students to use technology as a tool to make education more meaningful. All of these goals can be reached by integrating technology into the core curriculum. It is not necessary to have a separate class to accomplish these goals. Integration requires changes to the current teaching practices and the way of looking at departmentalized, separate content specific classes.

Teachers fear this change for many reasons. First, the technology needs to be available.  Teachers and students need access to the computers. "One or two computers or a weekly visit to a computer lab does not impact student learning.” (Barnett 2001). Teachers require a stable, trustworthy computer environment. The ever-changing technology needs to be reliable, up-to​ date and compatible with current technology. 

These tools, in addition to being present, need to be in working order. If a system proves itself to be unreliable, teachers will not use it. Counting on a tool to facilitate learning then finding it broken is of no use. It is of little use to have "gadgets" that no one can or will use. "Very often the lesson is spoiled by having to solve technical problems" (Guttman 2001).

Somehow schools always seem to be behind the time when it comes to "things" - books, hardware, software, etc. Academic pundits frequently comment that the pace of innovation in higher education can be measured by the 40 years it took to get the overhead projector out of the bowling alley and into the classroom (Green 1996). That needs to change. Schools are in place to prepare students for their future, if schools don't have the tools that students will be using, they will not have adequately prepared students. Barnett (2001) suggests in his "Ten Essential Elements for a Successful K-12 Technology Plan" that the place for technology “is in the classroom, where it can make a greater impact than when it is in labs."

Second, teachers need to know that the change is for the better. Teachers need to feel that technology will help their classroom instruction. They, just like their students, need to know why they should change - they need to know the benefits. How many times has a teacher heard, "How does algebra help me in real life?" Teachers need to know how technology helps them in their real life, the classroom. Teachers also need to know why a new program is being instituted, that directly translates to how technology helps their students learn and what the teacher's role is in that learning. Some teachers have felt that technology could devalue their role in the classroom. Teachers are much too important to feel that they are there to provide technical support who only steps in when problems arise. Others have felt that their job may be in jeopardy, especially in higher education institutes. Teachers may feel that technological advances such as distance learning and web-based instruction will change their class sizes and make a classroom teacher obsolete. 
Since these classroom teachers are not the technical experts, nor are they expected to be, they will need a reliable and quick support staff not only for repairing and maintaining this stable computer environment but also educators to show them the possibilities of integration. 
These fears are small in comparison to the "how". How is this change to be accomplished? To reach the goal of technology integration, teachers must be prepared. "Educators are urged to incorporate technology in instruction but the effectiveness of educational technology is determined by teachers' readiness to use it, not by its mere presence in the classroom." (Jones 2001).  According to a National Center for Education Statistics (NCES) survey, 99 percent of full-time regular teachers reported having access to computers. Only one- third felt prepared to use them in the classroom. Additionally, statements to the U.S. House Committee on Education and the Workforce supported this idea with this comment: 
Even in areas where technology is readily available, software, hardware, and Internet connections often go unused because teachers lack the skills and knowledge necessary to integrate them into their daily classroom activities. Teachers often express frustration that the lack of available training makes it difficult to take full advantage of the wider range of educational technology (Jones 2001). 

Today's teacher needs to not only be knowledgeable in specific content area, but now take on additional learning themselves to become promulgators of technology. Teachers, rightly so, see this as an additional burden to their already full days. Instead of being responsible for only teaching social studies, for instance, a teacher must now teach how to meaningfully use history in conjunction with PowerPoint or some other component of technology with pedagogically sound methods. The NCES states "Most teachers said that they had not received the technology training necessary to incorporate technology in their classroom." quoted by Jones (2001).

Teachers first need the skills themselves to effectively integrate any new facet into their classroom. Although teachers may see the value of integrating technology into their instruction, "even the most dedicated teacher can be technophobic.” (Miller 1998). Not only do they need to acquire the skills, they need to master them. They need to be confident with the necessary aspects of technology and believe they are educationally sound and worthy before they will incorporate anything new into their classroom. As Proctor (1996) stated, "until teachers are comfortable using computers and access to the Internet…there will be no significant change in instructional practices in the classroom." Teachers need time and training.  “Too often, schools systems jump into highly competitive technological environments without seriously considering teacher training or, even more importantly, encouraging and counseling apprehensive teachers.” (Azzara 2000).

Schools often believe that teachers will be "wowed" with the technology provided and want to jump right in and use it immediately. Again, this goes back to training, comfort levels and access to the technology.  Additionally schools often spend vast amounts of money on technology but it is not always used in the best ways. 
Many school systems have spent their technology budgets largely for the purchase of hardware and software. Teachers have been instructed to "learn on your own," after attending one-shot in-service sessions. Teachers are frustrated because learning computer skills requires the ability to absorb so many different concepts and also requires a great deal of time to practice and experiment before they feel confident enough to involve their students. One veteran teacher explains "Years ago most teachers would not show movies in their classrooms because they did not know how to thread the movie projector. The situation with computers is just the same; however the financial investment is much greater." (Fisher 1999).
This suggests that more time and money be allocated to training teachers. Barnett (2001) looks at the technology budget with the following formula: 40% of every dollar allocated should be for hardware, 20% for software, 20% for professional development, and 20% for upgrades and additional needs as teachers' expertise grows. He also suggests that planning for technical support is a whole separate budgetary issue. However, as Fisher (1999) point out spending "less than a quarter of the computer budget on training, the rate of hardware and software acquisition has continuously outpaced the rate of computer-related professional development." 

Teachers are often fearful of the new and don't want to abandon what they currently know and don't want to learn to become computer scientists. However, the training doesn't have to be immersive. Teachers can use technology in various ways that don't have anything to do with the mechanics of using specific software or hardware. Using the tools and available resources that technology affords does not mean that you need to be a computer expert as illustrated in the following example:

Students in a Chicago suburban elementary school recently used technology to explore the history of Ice Age animals in Illinois. Using the Internet, they "traveled" to the Illinois State Museum (200 miles away) and the Brookfield Zoo (10 miles away) to gather information and talk with experts via two-way video. The students constructed an electronic database to organize and analyze their information and shared their findings with students outside their own school through multimedia reports posted on a Web site titled "The Mastodon in Our Backyard" (located on the Internet at http://www.district44.dupage.kI2.11.us/mic/mic.html ).

However, it is also pointed out "successful learning activities, such as this, depend on more than just the technology. Certain conditions are necessary for schools to effectively use technology for learning, teaching, and educational management. Physical, human, financial, and policy dimensions greatly affect the success of technology use in schools." (ISTE 2002)

All of these conditions can be met. Physically, rooms and labs can be created to accommodate technological uses. Whether they are actual labs, carts where the computers come to the classroom, or accessible hardware, such as SmartBoards, already installed, classrooms need to be a place where teachers and students can use technology. Financially, schools will find the money. The systems they institute many not be the best, fastest, and most up-to-date but they will provide the necessary elements to make instruction effective, if they have the right knowledge -- Which highlights the biggest challenges --training and time. 
Not only do changes need to be made to the curriculum, changes need to be in place to provide teachers with time to learn how to use the technology and the correct training to make that technology educationally sound. Teachers need to learn all the possibilities of how to incorporate technology, not as a separate element in the classroom but to effectively use the available technologies as seamlessly as using a chalkboard. 
Schools also need to put in place a human resource for these teachers to turn to. A Fairfax County (Virginia) school implemented technology integration and was supplied with hardware. When it came to training the staff wondered, "Does a trained human being come with these babies?" (Azzara 2000). Each staff needs this trained human being, the "enthusiast." The enthusiast needs to be prepared to take the time to sit down one-on-one or in small groups and be the advocate for integration. He also needs to be excited about the instruction, and most importantly provide the guidance and training for the teachers to effectively use technology. One of the first steps this enthusiast needs to do is have the staff do a self-evaluation. This accomplishes two goals; first, the individual teacher looks at himself to decide if he can improve, how he can improve, and the level of help he needs to improve. Secondly, a sort of "wish-list" is often created. Teachers start seeing possibilities that they may not have the skills for now but would like to attain. 
Times to train, time to learn, time to master the skills, and times to create instructional materials are the biggest issues for most teachers. Most teachers feel they don't have this time.  Jones reports the NCES found "Over a three year period most teachers (77 percent) participated in professional development activities on the use of computers or the Internet that lasted 32 or fewer hours.” (Jones 2001). Schools have come up with ways to create more time for teachers to do their training. Some schools, like the school in Fairfax County (Virginia), have implemented training times along with the technology integration. Their system is completely voluntary and started out as a summer workshop. They progressed to "Worldwide Web Wednesdays" once the money for school year in-services become available. These days were also outside of the regular school day and were voluntary. Teachers would meet and support each other in teacher-led staff development sessions after school. One of the principal's goals when instituting this program was "keeping the human touch and providing time and support.” (Azzara 2000).  Jones (2001) quotes Chin, saying "Everyone in education must make greater commitment to providing teacher technology training."

Although there are many challenges to integrating technology into the core curriculum, they are surmountable. The needs of today's students must outweigh the challenges to implementing such a program. Technology needs to be a given part of a day, as necessary as a pencil or chalkboard. Teacher training and confidence in the technological environment are paramount to reaching this goal.
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