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Abstract


Since the mid-1980s the microcomputer has been a part of the educational setting in America’s schools. As miniaturization, processing speed, and access increased the computer has played an a more important role in the classroom. Copious amounts of research have investigated the efficiency of computers as an educational tool, but with the implementation of the No Child Left Behind Act of 2001 technology skills and integration are now required subject matter. The question that remains is are teachers ready to implement technology into their curriculum and what factors influence their ability to do so effectively. Existing literature focuses on several of these factors including time constraints and curriculum pressures, the impact and availability of relevant professional development, and the logistical aspects of using technology in the classroom.
Influencing Factors on Teachers’ Use of Technology Integration

 in the K - 12 Curriculum


Years of research have been spent attempting to determine the effectiveness of the use of computers in the classroom. As computers gained popularity in the educational community researchers have focused much of their effort on evaluating the classroom uses of computers in comparison to traditional pedagogical methods. While the literature continues to collect on both sides of the argument, technology skills are now required curriculum within the nations’ schools. The No Child Left Behind (NCLB) Act of 2001 required that all students be technologically literate by the end of 8th grade and that teachers be encouraged to integrate technology into their regular curriculum (No Child Left Behind Act, 2002). With these requirements comes the question of how teachers are reacting to the increased pressures of technology integration. Are teachers ready to integrate technology into their daily curriculum? Have we examined the factors affecting the use of technology in the classroom? Does the infrastructure exist to support teachers in this goal? Evaluating these factors and minimizing their negative impact on teachers will allow curriculum integration to occur with the greatest amount of effectiveness.
Time and Curriculum Pressures


The National Center for Education Statistics (NCES) undertook a survey in 1998 of over 4000 teachers in 1100 schools. The survey has provided a significant amount of data related to teachers’ attitudes toward technology use. One area of teaching that has been a historical factor in the use of new teaching methods is time. Teachers have always been pressured for time in all areas of their curriculum and the added pressure of using technology presents an opportunity for an additional burden. With the goal of technology integration required by the NCLB, teachers are required to add an additional component to their already full schedules. A survey of the data found that teachers who taught on a block schedule rather than the traditional 50 minute period were more likely to provide frequent technology integration opportunities for their students. The survey also found that teachers whose curriculum was focused on a fewer number of concepts in greater detail versus a larger number of concepts in less detail were more likely to integrate technology on a frequent basis (Becker & Ravitz, 2001). Without a sufficient amount of time teachers will not seize the opportunities to integrate technology to its fullest extent. 

When teachers are given the time they need student achievement can be positively affected. A study of the effect of computer-assisted instruction on preschoolers found that the use of technology in the curriculum promoted teacher-student interaction. The study compared computer-assisted instruction to teacher-assisted instruction in several early learning skill areas. The study not only found that students’ skills were enhanced by the use of computer-aided instruction, but that their teachers were allowed more interaction with them during the instruction time as well as being able to encourage and correct students more frequently (Hitchcock & Noonan, 2000). This study’s sample size was quite small (n=5) and may not be generalizable to larger more diverse populations.


Computer-aided instruction is one of several components of technology integration. A report by the North Central Regional Educational Laboratory (NCREL) researched several facets of computer-based technology and learning. Their report broke down K - 12 instruction into thirteen technology integration variables in three implementation phases. The data presented was a synthesis of other studies rather than being taken from raw survey data or research findings. Among their conclusions was that teachers and schools were using technology at an unprecedented rate. The fast paced changes in the technology field in hardware efficiency, power, and miniaturization, have provided a unique opportunity to empower teachers (Valdez, McNabb, & Foertsch, et al., n.d.). Internet connections provide access to information at a level not previously seen, multimedia and web authoring programs provide an opportunity to share content, and productivity applications have simplified the basic chores in creating intellectual products.


Becker (1999) used the NCES data to evaluate teachers’ Internet usage and attitudes about Internet integration. The survey found that teachers were most likely to use the Internet with their students if they themselves had Internet access at both work and home. In addition, the author felt that the simple presence of Internet access may send the signal to teachers that the public and policy makers believe that the Internet is highly relevant to their teaching and that teachers should integrate the Internet with their lessons because it is available. The data was collected in 1998, prior to the increased prevalence of high speed access, but shows that teachers’ Internet use was highest when there was a LAN-based connection in the classroom with at least four computers available for use. More current data has been collected and by the Fall of 2002 sample surveys showed that 99 percent of schools had Internet access available and that only 5 percent of schools surveyed were still using a dialup connection. This change in connectivity is quite a difference from the 74 percent of schools using dialup in 1996 (Kleiner & Lewis, 2003).
Professional Development

Another NCES Report on technology (Smerdon, Cronen, & Lanahan, et al., 2000) lists the lack of time and training with hardware and software as a major factor in teachers’ use of technology with their students. Becker’s 1999 survey of the 1998 NCES data showed that teachers’ attitudes regarding technology were influenced by their level of formal staff development in teaching and integrating technology. Teachers’ responses showed that those that had attended formal professional development on technology topics, specifically the Internet and online tasks, had higher perceptions of the importance of integrating the Internet with their curriculum (Becker, 1999). 

A specific indicator of teachers’ ability to integrate technology appears to be the use of multimedia authoring tools and slide show generation software (Becker, 2001). The report, based on the 1998 NCES survey, evaluates how teachers use computers in their instruction of students. Evaluation of the data found that teachers who reported that they were competent users of multimedia and slideshow authoring programs were more likely to use technology integration within their curriculum. This finding was consistent over most subjects and grades.  

A majority of studies agree that increased professional development influences teachers’ attitudes and use of technology in their classrooms, but professional development does not guarantee an increase in the use of technology with students. A survey of teachers who had taken a professional development sequence of classes related to technology integration found that training does not guarantee that teachers will use technology during the year following the professional development training. The study asked participants of a workshop to complete surveys before, immediately after, and 10 months (a school year) after the training had been completed. The findings revealed that although teachers reported increased confidence in the first survey that they could carry out the tasks covered during the workshop and that they were motivated to increase their technology integration opportunities, the teachers reporting such gains decreased by the third survey. Ravitz concluded that the teachers’ attitudes were affected by unexpected complications that made the teachers feel that their skills were not as high as originally reported (Ravitz, 2003).

Computer to Student Ratios


One of the possible unexpected complications may be the logistical requirements of using technology with students. The U.S. Department of Education’s September 2000 report on teachers’ use of technology reviewed research on teachers’ views and attitudes about the use of technology in their classrooms and with their students. A review of the data found that teachers’ attitudes about using technology with their students was affected by the setting in which they worked and that difficulties with hardware, technical problems, and time constraints discouraged the integration of technology into the curriculum (Smerdon, Cronen, & Lanahan, et al., 2000). Time issues are primarily linked to the limited number of systems available in the typical classroom. When the data was evaluated the authors found that teachers with only one computer in the classroom were much less likely to assign computer use for specific projects (Smerdon, Cronen, & Lanahan, et al., 2000). Becker and Ravitz (2001) also found that teachers with less than five computers in their classroom were much less likely to use technology with their students. The data was compiled from a 1998 National Science Foundation (NSF) Survey and showed that 62% of teachers with five or more computers in their classroom frequently gave their students projects that required the use of technology. Teachers with fewer computers but with the use of computer lab time (at least 15 computers) gave the same level of access to their students only about half as much. The authors concluded that one possible explanation of this discrepancy could be that lab time was required to be scheduled far in advance which made it difficult for teachers to use the technology as a tool that provided information in a timely ‘teachable moment’ manner (Becker & Ravitz, 2001).


The data showed that teachers with greater than five computers in their classroom were most likely to integrate technology into their curriculum on a frequent basis, but that teachers who had access to a lab setting integrated technology less often than even those teachers with four or fewer computers in their classroom. Approximately 80% of elementary teachers and approximately 60% of teachers at the middle and high school level prefer to use the computers in their own classroom (Becker, Ravitz, & Wong, 1999). Teachers decreased use of lab opportunities may be related to ineffective or absent professional development on the use of the lab components or teachers’ unfamiliarity with the classroom management and whole-group instruction techniques required to make a lab setting educationally effective.


Although the NSF data shows that teachers, in practice, are less likely to use a lab setting to help deliver technology integration, there is research that proposes that the lab setting is the more effective method of delivering technology instruction. In a 2000 study Rule, Barrera, Dockstader, & Derr attempted to answer the question of the effectiveness of a lab setting versus a classroom setting for delivering technology skills. Their study compared 53 students in two sixth grade classrooms. Students in the lab-based scenario used the lab as a whole while students in the classroom scenario used four comparatively set up systems. Instructors were chosen that had similar backgrounds, training, and abilities. Students were pretested based on a list of technology skills compiled by the school district and were also asked to complete an attitude survey related to their technology education experience. The authors concluded that students that had received their instruction in the lab setting achieved higher scores on the post test and reported increased positive attitudes toward technology when compared to the classroom-based group. Reasons for differences between the two groups were attributed to the amounts of time students were able to work on the computers. The lab group had a scheduled two hour per week time slot whereas the classroom group was able to average only 48 minutes per week. In addition to the disparity between the two groups’ computer usage, the authors also noted that the time between instruction and practice was much shorter with the lab group compared to the classroom group. The author’s concluded that this lag between instruction and practice may have led to the classroom group students’ report of decreased satisfaction with computer use when compared to the lab groups’ attitude survey. This study compared basic technology skills such as word processing, Internet skills, and file management skills. Evaluating students’ skill attainment in a problem-based approach may have yielded a different result since problem-based projects are usually collaborative in nature and require less dedicated workstation time.

Classroom Management and Technology Support

 Teachers’ preference for using computers in their own classroom may be guided not only by the inconvenience and loss of teachable time that transitioning to a lab causes, but also by their lack of formal training in the classroom management skills required in a whole group instructional setting. An evaluation of meta-analyses found that there was a negative statistical effect on student behavior while in the technology classroom (Waxman, Connell, & Gray, 2002). No reasons were given for this attitude shift, but teachers’ perception of their students’ behavior while using technology may negatively influence their willingness to use it with their students. 
The ability to organize and implement lessons is one of the factors listed in a U.S. Department of Education report on Computer Allocation Strategies (U.S. Department of Education, n.d.). The report covers the different methods of technology integration that schools and teachers can use. The report asserts that the use of at least six to eight computers in the regular classroom are necessary to make the setting efficient. Lab settings and the use of media centers are also discussed, although the report notes that many schools have moved away from this model as the logistics of moving classes is cumbersome. It does suggest that labs are useful if classroom curriculum is integrated within technology instruction and if the lab itself is centrally located near the regular classrooms. Additional techniques discussed include an incremental roll out of technology where computers are placed in classrooms based on the youngest students’ needs as well as the needs of those moving on to middle and high school and a school-within-a-school option. This concept is where a lab or media center is staffed and open each day with regularly scheduled times each week for all classes as well as drop in times for students, staff, and projects. 

While there are a number of technology instruction delivery options available, most schools appear to use the classroom-based method. With the increasing complexity of systems and networks, another factor in teachers’ decision to integrate technology into their curriculum is the availability of technology support and instructional support. The 1998 NCES survey found that teachers reported that technical assistance was more often available than instructional assistance. Elementary school teachers received an average of approximately 33 hours of support while high school teachers received an average of only approximately 23 hours of technology support (Ronnkvist, Dexter, & Anderson, 2000). The researchers concluded from the data that teachers need high quality technical support and instructional assistance to be effective in their technology integration plans. Their research also concluded that technology coordinator specialists should be employed or encouraged from the general teaching population to serve the teachers’ needs. In addition, the majority of teachers surveyed reported that they regularly received only one of five attributes of technology support and that one quarter of the teachers received no technology support at all (Dexter, Ronnkvist, & Anderson, 2000).

Technology coordinators, often teachers themselves, also feel the pressures to help their colleagues. A survey based on the 1998 NCES data showed a large discrepancy between what schools spend on technology support and what technology coordinators would prefer to spend. The report found that 20% of funding was spent on support, 7% on software, and 73% on hardware. Coordinators reported that they would prefer budgets to be split where 33% was spent on support, 24% spent on software, and 43% spent on hardware. Technology coordinators also reported that they spent more time on installing and maintaining equipment and software than assisting teachers, providing staff development, and helping teachers with curriculum combined (Anderson & Becker, 2000). This report shows the disparity that teachers face in receiving the quality technology support that would help them succeed and that studies show is most effective.
Evaluation of Research


Although the educational community may feel that they intuitively understand the facts that influence how technology should be integrated in the classroom, the research to concretely support those ideas does not exist. One of the major problems in evaluating the existing literature is that the status and scope of technology in schools is in an almost constant state of flux. Much of the data covered by the studies in this area of research and those covered in this literature review were undertaken over five years ago. In addition, because of the time required to conduct and publish research, many studies are using data that is significantly older (Waxman, Connell, & Gray, 2002). The NCLB act requires that research studies should be completed to provide administrators, teachers, and other stakeholders with quantifiable information regarding the use and effectiveness of technology (NCLB, 2002). Many studies are currently in proposal stages or in the early stages of gathering data. Much of the materials on this subject are reports and interest surveys rather than statistical research comparing specific aspects of a research question; and a majority of those studies were based on data compiled in 1998. These studies were published from 1999 to as recently as 2001. With the rapid changes inherent in the technology field, data based on observations or attitudes from even two years ago is likely to be outdated. While these studies are interesting and discuss trends based in the 1998 data, their generalizeability to today’s classroom may be limited. A specific exception to the survey-based research is Rule, Barrera, Dockstader and Derr’s study on classroom-based versus lab-based technology education. The study’s comparison of two classes was very helpful in understanding what pressures the teachers faced as well as providing specific data regarding which technology education delivery method was most effective. Overall, the studies provide valuable information. A steady stream of quantitative research will be available within the next few years to aid decision makers in determining what factors affect teachers’ ability to integrate technology, the areas in which teachers need the most assistance to be able to effective, and what methods have shown statistical significance in increasing students’ technology skills. More studies need to be done that specifically gauge the effectiveness of different aspects of technology integration and how those factors affect today’s teachers. Providing data that is based on observable research rather than attitudes will provide stakeholders the opportunity to make informed decisions and future researchers with a base amount of data from which to make pertinent conclusions.
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