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Technology for the classroom is becoming more and more available but is it being utilized by classroom teachers in effective ways? 

Most students have been surrounded by technology their entire lives. They have no problems keeping up with the never ending changes and improvements in technology. However, the ways in which they utilize technology are primarily for entertainment purposes. When teachers use technology in the classroom students learn to recognize that technology has value beyond entertainment. For students to begin to recognize the value of technology teachers must start using technology within the classroom. 	Comment by Amanda M Gunning: Do you have any sources to back these ideas up? 
The use of technology in the classroom is supported and encouraged by NASA. Through the NASA Endeavor Science Teaching Certificate Project teachers learn to incorporate lessons that utilize cutting-edge science, technology, engineering and math (STEM). Teachers are encouraged to utilize real-time data, web-based resources and hands-on activities. For these materials to be utilized effectively teachers must embrace technology and have technologies available within the classroom. If the classroom teacher has the resources required to incorporate these types of resources students will develop a greater understanding of STEM disciplines. Students also learn how to utilize technology and use it to solve problems presented. The student develops skills that they will use when entering the workforce. Skills they will use in all types of career choices. However, without the availability of both hardware and software technology cannot be utilized in the classroom; without a support system teachers will not develop the confidence to incorporate technology into their lesson plans. 	Comment by Amanda M Gunning: Again, this may seem obvious, but you should have a source to back up this claim	Comment by Amanda M Gunning: Cite  also
All of these claims are good and sound plausible, but should be backed up with literature and would be more powerful if backed up by a quote or two taken from a related study. For the purposes of this class, this is fine, but if you intend to publish, you should find these additional sources.






Literature Review

The student population at Nashua Catholic consists of boys and girls in grades seven and eight. Most were born after 1996; they are part of the y generation. Most of the teachers and administrators at NC are part of the baby boomer generation. The y generation is growing up in a world that is very different from that of the baby boomers. The y generation is growing up in a world of information and instant gratification.  Most have been watching TV longer than they have been talking. TV consists of hundreds of channels including on-demand, allowing the viewer to watch what they want when they want. For baby boomers on the other hand, TV was still a relatively new technology. If baby boomers had a TV growing up, it was a common TV for the family. TV shows for children usually aired on Saturdays very different from the twenty-four hour a day bombardment experienced by those of generation y.  
Generation y preteens and teens don’t use the centrally located family telephone. They carry their own cell phones and text with their friends constantly.  Seeing the ideas and thoughts of their friends rather than listening to them. Communicating through texting is also an instant medium. Texting with many friends at the same time is commonplace. There is no leaving a message on the house phone and waiting for their friends to call back. 
It is true that the world of generation y is very different from the world that the baby boomer generation experienced as they grew up. It is that world that most of the teachers working at NC grew up in as most are members of the baby boomer generation. They did not grow up with twenty-four hour a day TV on hundreds of channels, cell phones, computers or internet. They got their news from the one hour nightly newscast or the local newspaper. Research was conducted at the library rather than on the internet. Going to the library does not even come to mind when today’s students are confronted with having to do research.
The students at NC fit the characteristic descriptions of generation y.  Most of the students bring cell phones to school. They are able to contact friends and family, at permitted times, instantly. Many students even have laptops, ipads and/or e-readers. Students grew up with these items some have had their cell phones for years by the time they enter seventh grade. When students have a question or want to know something, they do not think to go to the library or even to look it up on the internet; they simply go right to ChaCha. Many even  have ChaCha’s number programmed into their phones. As a result, they do not even have to go online to ask ChaCha all they have to do is send a text, then ChaCha replies via text. The work is done for them all they need is access to the resource. 
The experience of the students is very different from that of most of their teachers. Many of the teachers do not have their own laptops some do not even own a computer at their house. The teachers are the first to tell you that they do not have near as much experience using computers and the internet as their students. Many teachers even ask students for help if they are “stuck”. Students know that many of the teachers do have experience with programs such as powerpoint. When students first encounter a teacher using powerpoint, they often ask if the computer teacher made the presentation. Most of the teachers have cell phones but not many have the smartphones like the students. The technologies that the students just utilize regularly are the same technologies that many of the teachers have to think about before they use them. Many of the teachers at NC have not used programs such as powerpoint often enough to become comfortable and confident in their abilities.   
The teachers that grew up during the 1950’s and 1960’s have been teaching for many years. When they were in school and even college the technology of today was not yet even conceived. Most of them sat in classrooms that were essentially teacher-centered. The teacher was the all-knowing disseminator of information. As students they were expected to take notes, memorize content and regurgitate the information back to the teacher when tested. When they went to college to become teachers they were often taught to teach in a manner similar to their experiences as students. This is the way many of them still teach today. Change, in general, is very difficult for people to embrace. This is especially true when change involves behaviors and thought processes that have been practiced for years. However, the resistance to change does not mean that pedagogy should not be updated and incorporate the ever changing advances in technology.	Comment by Amanda M Gunning: I have sources I can give you to back this claim up if you are looking to prepare to submit this paper somewhere, just let me know
The need for change in pedagogy has also been recognized by the administrations of both President Bush and President Obama. In September of 2000 the National Commission on Mathematics and Science Teaching for the 21st Century expressed concern due to the fact the pedagogy in most science and math classes had not changed for generations. Teaching styles and practices were not preparing students for the workforce. Students were not being challenged to understand and apply concepts; instead the expectations were similar to that of generations of previous students. Teachers were providing information that students were expected to memorize rather than understand. Teaching science in this manner does not benefit students of today. “Students’ grasp of science as a process of discovery, and of mathematics as the language of scientific reasoning, is often formulaic, fragile, or absent all together.” (National Commission on Mathematics and Science Teaching for the 21st Century, 2000) To better prepare students to become the engineers, scientists and innovators of tomorrow the classroom of today needs to change. Change in pedagogy is essential to the improvement of the education of today’s students. Classrooms become more student centered and technologies are embraced and incorporated.
Today’s students are known as “digital natives” as such they are technology savvy and visual. The tendency for students to be visually orientated is addressed by Brian Drayton. He stated, “visual media are very important for students” (Drayton, Falk, Stroud, Hobbs, & Hammerman, 2010, add the page # here). Technology allows teachers to incorporate visual media in the classroom. Utilizing media sources in the classroom provides students will a greater understanding of the material presented. Media allows students to visualize the concepts. To engage students and tap into the world where they are most comfortable teaching techniques and strategies also need to change. New technologies need to be incorporated to better prepare students for the workforce.	Comment by Amanda M Gunning: You have to cite this term since you have it in quotes – if you did not get the term from a source, but are using it as vernacular, just change it to: Today’s youth are commonly referred to as digital natives,	Comment by Amanda M Gunning: Again, this needs to be cited
Current times are requiring that teachers go beyond lecture and implement interactive techniques. The teacher is no longer the sole means of dissemination of information. Students are able to get information from the internet around the clock. There are many twenty-four hour news stations streaming into students’ homes. Many students have direct access to the internet through their phones, ipods, ipads and laptops. Technology has always been part of the lives of today’s students. As a result, students are used to getting answers very quickly – Google, ChaCha, and Ask.com and many other websites are all at their fingertips. Schools, however, have not typically kept up with this infusion of technology. This availability of information is available not only to students but teachers as well. Teachers need to move beyond the text books and start bringing real time information into the classroom. “Many studies have shown that discrete technological interventions show promise for improving science education.”(B. Drayton et al, 2010)
“Teachers in every strata of education are increasingly dealing with a student population that is not only more wired than they are but also grew up in a techno-drenched atmosphere that has trained them to absorb and process information in fundamentally different ways. ” (McHugh, 2005)  	Comment by Amanda M Gunning: You could move this quote up in the paper to back some of your earlier claims
In the report, After Installation: Ubiquitous Computing and High School Science in Three Experienced, High-Technology Schools, Brian Drayton and his colleagues reported that teachers thought that their students related to information and technology differently than they did. The report also revealed that “visual media are important for students”. One teacher revealed that she felt “students are less used to creating visualizations for themselves.” (p. #).  Today’s students have grown up in a very visual world; most students have always had TVs, videos and computers, all of which provide them with imagery. Students are not well practiced in creating imagery. (B. Drayton et al, 2010) Technology provides teachers with the means to present images that explain concepts, creating visual imagery for their students.	Comment by Amanda M Gunning: You need a page number for any direct quote
The trend towards integrating technology is supported by the federal government. As a means to address the needs of the 21st century students Secretary of Education Arne Duncan announced the National Education Technology Plan on November 9, 2010. This plan 
“Transforming American Education: Learning Powered by Technology, calls for applying the advanced technologies used in our daily personal and professional lives to our entire education system to improve student learning, accelerate and scale up the adoption of effective practices, and use data and information for continuous improvement.” (National Education Technology Plan technical working group, 2010) 	Comment by Amanda M Gunning: Any quote more than 35 words needs to be made into  text block FYI
There are many technologies that can be utilized in the classroom to improve student outcomes.
The utilization of interactive whiteboards is a way to engage the digital learner. However, “as with any other classroom resource or technological tool, it is what the teacher does with an IWB (interactive whiteboard) that is far more important than the technology itself.” (Murcia & Sheffield, 2010) Research, supported by the National Science Foundation Grant, led by Brian Drayton and Joni Falk, co-Directors of the Center for School Reform at TERC, found that 
interactive whiteboards were often utilized by the teacher as a teaching aid rather than by students. Teachers stated that the interactive white boards were used as visual aids and increased student motivation. (B. Drayton et al, 2010)

 Computer use adds another dimension to the teacher's repertoire of strategies, which may improve overall learning. (Morse, 1991) One way that interactive whiteboards can be used to improve learning is through the use of “computer simulations, especially since they are tools frequently used by scientists in their daily work.” (Smetana, 2007) Computer simulations can be utilized by the entire class when using the interactive whiteboard technology. However, teachers should take care to go through the simulation prior to using it in the classroom. Simulations should be chosen for educational merit: do they correlate with the curriculum? Lessons should incorporate
 “instructional strategies proven to support meaningful learning should be adhered to when using computer simulations or any other digital technologies. Students should be actively engaged in the acquisition of knowledge and encouraged to take responsibility for their own learning; content should be placed in the context of the real world and connected to their own lives.” (Smetana, 2007, p. #). 
Another important reason to include student computer use in a science course is that most (if not all) students, especially those planning a career in science, will be required to be computer literate. As students interact with computers in a variety of ways within their science courses, their degree of computer awareness and literacy will increase (Morse, 1991). 

There is a variety of software currently available for classroom use. The research conducted by Brian Drayton and his colleagues found that the uses of such software was beneficial. “Teachers reported the majority of the time that students’ use of science software improved thinking, reflection and understanding, and provided student-directed learning experiences.” However, they found “this category is complex to report on, because it is an area which reflects individual teachers’ exploration, beyond the standard equipment shared with all their colleagues within their school.” (B. Drayton et al, 2010)

Access to the Web is a key component for implementation of technology in the classroom. Teachers are able to bring a variety of materials into the classroom through the Web. In the research led by Drayton found that 
“very often a SmartBoard or PowerPoint mediated the content in the classroom with the teacher presenting the material, or using it as the focal point for classroom discussion. … .” “The Web enables the teacher to bring in more engaging images than could be made available in a textbook.” (B. Drayton et al, 2010)	Comment by Amanda M Gunning: Fix throughout – should be: 
(author last name, year)

 However, the teacher’s ability to incorporate the technology is also a key component towards successful implementation. Do students become more engaged because the SmartBoard or PowerPoint is part of the lesson - maybe, maybe not?  “In order for technology (or any instructional tool) to increase student engagement in academic content, it has to aid in presenting problems both challenging and solvable.” New technology that is brought into the classroom is typically interesting at first, because it is new. However “for the interest to be sustained and to transfer to the subject matter, the technology must be used wisely.” Students like the using the interactive whiteboards much in the same way as the like using chalkboards. “So if you ask them about it, they respond enthusiastically. But that feeling transfers only minimally to the subject matter.” Just having an interactive whiteboard in and of itself does not improve education for students. “The teacher must know what to do with it.” Professional development is needed for teachers to develop the skills to maximize the positive impact of technology in the classroom. Teachers should also be encouraged to look to other teachers via on-line communities to find out what is working and what is not for other teachers. On-line communities are a good resource because there is not a lot of information of best practices of implementation of new technologies available. (Willingham D. T., 2010) 	Comment by Amanda M Gunning: You need the citation immediately following this quote	Comment by Amanda M Gunning: Are all of these quotes attributed to this source? Go through and add page numbers and proper citations

Many teachers profess that they support the utilization of technology in the classroom. The recent survey, Deepening Connections Teachers Increasingly Rely on Media and Technology, conducted by PBS and Grunwald Associates, LLC states: 
· Teachers believe that a variety of technology devices and Web-based systems help them do their jobs better and help them to engage students in learning.
· Teachers see great educational potential in smart, portable devices, including laptops, tablets, e-readers and handhelds.	Comment by Amanda M Gunning: Need page #
However, despite these beliefs “teachers have not rushed to change their classroom, instructional strategies or shift their pedagogical practices to include instructional technology.” (Wetzel, 2001) Teachers are faced with challenges when implementing technology such as: “technical problems, the time needed to find and evaluate resources and to learn to use the new tools, student attitudes towards technology and the Web, and school cultural issues.” (B. Drayton, 2010) Time to find and evaluate resources on the Web is a challenge for many teachers. This challenge is exasperated by the fact that the “Web is constantly evolving, there is never a time when one can stop and say, “Ok, I have all the resources that I need.” (B. Drayton, 2010) “Teachers need ongoing support while they make efforts to develop and sustain effective technology integration.” (Roehrig, 2009)	Comment by Amanda M Gunning: Page numbers needed for all direct quotes – fix throughout

 “Given teachers’ important role in implementation, high-quality sustained professional development is a critically important factor. (Shapley, 2010) “Opportunities to learn about technology integration within the context of their teaching environment and allowing them to collaborate with others as they learn about, and experiment with, new technology tools is an effective way to provide the technical and pedagogical support they need when they attempt to integrate technology.”  (Duran, 2009) For many reasons, one of which may be budget 
constraints, teachers are often not provided with professional development. “The general 
categories of barriers to adoption to technology include reliability, lack of time to learn, uncertainty that technology matters and lack of support.” (Sellbom, 2002) Teachers need this support because “hardware and software, no matter how “user-friendly”, require time to master.” (Wetzel, 2001) The need for on-going professional development is even more paramount for veteran teachers. “Ongoing professional development keeps teachers up-to-date on new research on how children learn, emerging technology tools for the classroom, new curriculum resources, and more. The best professional development is ongoing, experiential, collaborative, and connected to and derived from working with students and understanding their culture.” (Edutopia, 2007)

At Nashua Catholic a small private regional junior high school located in Nashua, New Hampshire the administration promotes the utilization of technology. About two thirds of the teachers have interactive whiteboards installed in their rooms. Many of these boards are used as expensive overhead projectors, as regular whiteboards or as movie screens. To go beyond this type of usage would require that teachers educate themselves as to other ways to use the technology.  Internet service is available in all of the school’s classrooms either via wireless service or hardwired in the room. The school also has a computer lab available. The lab has computers for thirty students, all with internet service. Teachers are provided with laptops. 
Many teachers want to integrate the technologies available into the lessons they plan for their students. However, this desire is often overshadowed by their apprehension to use platforms with which they are unfamiliar. 

Despite the fact that the school provides technology for teachers very little is done to develop teachers’ abilities to successfully integrate these technologies. As stated in the study by Drayton, the “Web is constantly changing” making it difficult to locate resources appropriate for specific lessons. There are websites available to teachers such as NEON (NASA Educators Online Network); however, many teachers do not even know where to begin to find resources. The task of locating on-line resources is very time consuming – many teachers do not have the time to search for materials. Some resources also require fees. Nashua Catholic like many other schools does not subscribe to any online resources for teachers. The successful integration of technology goes beyond simply purchasing hardware. Teachers also need ongoing professional development, time, and sometimes additional purchases of software and/or online resources. 	Comment by Amanda M Gunning: Cite? Or remove quotes?

Methodology	Comment by Amanda M Gunning: This section would benefit from being reorganized into setting, participants and data collection sections
The administration at Nashua Catholic has been investing in purchasing equipment for the implementation of technology in the classroom. Students and teachers each perceive the classroom environment from their own perspectives. Therefore, it is important to get data from both students and teachers. 
Student perspective was collected through students a survey, interview and classroom observation. Students in both seventh and eighth grade were given a short answer survey to complete. The seventh grade students were all in Mrs. Mack’s science classes; a total of four classes or 84 seventh graders were given surveys. The eighth grade students were from Mrs. Mack’s physical science class and Mrs. Sevigny’s D and E periods; a total of 54 students. Students were given three days to complete the surveys. A total of 89 surveys or 64% of the surveys were completed and returned. 	Comment by Amanda M Gunning: Change references to yourself to the researcher and change all proper names to pseudonyms 
A student group of three seventh grade and three eight grade students were asked to participate in an interview.  To increase the comfort level o f the students they were told that they would be interviewed in a group setting. The interview was conducted during school hours; students were taken out of study hall to participate. On the day of the initial interview four students were able to participate; there was one seventh grade student and three eighth grade students. Students were asked questions regarding their perspective as to the effectiveness of the utilization of technology in the classroom.
Classroom observations were conducted in a seventh grade literature class and a seventh grade geography class. The literature class was conducted in a room that is not equipped with a SmartBoard. The room does have a computer and internet access. The geography class was conducted in room with a SmartBoard, computer and internet access. Each time the teacher utilized a form of technology in the classroom a tally (T) was noted along with the specific technology used. If technology was utilized by a student a tally (S) was recorded along with the specific technology used.
Each of the teachers was also given a short answer survey. The focus of the survey was to assess whether teachers were utilizing technology in their classrooms, where they find resources and how much time is spent searching for those resources, obstacles to utilization of technology in the classroom, and suggestions for improving the use of technology in the classroom. There are twenty teachers currently teaching at Nashua Catholic. All of the teachers received a survey; eleven or 55% were completed and returned. 
The student and teacher surveys, interviews and classroom observations were completed prior to the offering of a workshop on March 25, 2011. The workshop was conducted by two members of the Nashua School District’s Technology Department.  The workshop was scheduled as professional development during the normal school day. Students had a half day and the staff had the afternoon for professional development. This was the only workshop available for the teachers that day. All teachers except for the two that were out that day were in attendance, both the principal and vice-principal were also in attendance. The workshop was designed to provide the teachers at Nashua Catholic with an overview of tools that are available to help teachers successfully integrate technology in the classroom. Some of the websites that were shared were: Quizlet, Wordle, Glogster, Zamzar, Tagxedo, Google Books, SlideShare, Timetoast, Poll Everywhere and Prezi. The information was not SmartBoard specific. Of the tools presented most NC teachers were only familiar with Google Books. The instructors conducting the workshop presented each site and gave a general overview of how the site works. 
Following the workshop teachers were given a short answer survey. The focus of this survey was to assess what the teachers had derived from the workshop; if they had utilized or were planning to utilize any of the tools presented at the workshop; what would make it easier to utilize technology in the classroom; and, their opinions of technologies impact on student learning. All of the teachers at the school were given surveys. Only two were completed and returned. As a result of this poor return, a survey monkey survey was created. The link to the survey was emailed to the staff at NC. After one week the survey monkey survey did not elicit many returns either. The link was emailed again and the staff was again asked to respond. Ultimately 15 teachers completed the survey on survey monkey. Due to the slow response on survey following the professional development, an interview was scheduled and conducted with one of the teachers. 	Comment by Amanda M Gunning:  This is a good description of what happened.
The student interview group was also re-interviewed three weeks following the technology workshop. The students were interviewed to see if they were experiencing more use of technology in their classes. They were also asked if any of their teachers had started using technology differently than prior to the technology workshop.  All of the participants present at the initial group interview were also present for the follow-up interview. In addition one other student, a male eighth grader, was also present.  
The presenter of the technology workshop, Sarah Marandos, was sent a questionnaire following the workshop at Nashua Catholic. As a member of the Nashua School District’s Technology Department, Ms. Marandos provides technology and technology integration training to faculty and staff of the Nashua School District.  Prior to her position with the technology department Ms. Marandos was a classroom teacher. As a result of her experiences she is able to provide insights for integrating technology in the classroom.
DataFindings	Comment by Amanda M Gunning: You have found some very valuable data that would be powerful if shared. However, if you want to publish, you will need to spend some time reorganizing and streamlining your findings section
When interviewing the student group about the influence of technology on their studies the students mention the benefits of imagery. One student said that through pictures and movies presented on the SmartBoard he is better able to understand the material. All of the other students in the group agreed with him. One of the girls said that her algebra teacher is able to demonstrate how to make graphs on the SmartBoard. A seventh grade student  who participated in the group interview stated: “The SmartBoard helps with visual learning like in science a lot so we don’t just have to keep on trying  memorize things we can just try to remember the pictures and it helps us remember pictures.”  At the time of the interview the eighth grade students had just been assigned a project. The project was to make a Rube Goldberg machine: a series of simple machines put together to accomplish a task. The students all said that their science teachers had shown YouTube clips that showed examples of Rube Goldberg machines. The students said that after viewing the clips they had a much better understanding of the project.
 (
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)Most teachers at NC rate their technology comfort level below seven on a scale of one to ten, one representing very uncomfortable and 10 extremely comfortable. Of the twenty teachers at NC only two rated their comfort level higher than seven. This self rating suggests that most of the teachers are not very comfortable using technology.  A certain comfort level is necessary for teachers to successfully utilize technology in the classroom. 
However, when asked if technology is helpful a majority of both students and teachers indicate that it is helpful. Of the 89 students that completed the survey 75% rated its helpfulness from 7 to 10 (extremely helpful). Of the fifteen teachers that responded to the survey following the technology workshop 100%  of those that answered the question or 93% of respondents indicated that technology was beneficial for students. One respondent did not answer that question. 


During the student interview students indicated that information presented on the SmartBoard is easier to understand. One of the reasons they gave was that when the teacher tries to draw concepts freehand on the whiteboard or chalkboard they are difficult to read. Some difficulty is caused by the fact that the teacher cannot usually take the time to draw neatly. According to students in the interview group, when the teacher takes the time to organize the material and use video and graphics the students feel that they are better able to understand and remember the material.  Both students in the interview group and 24% of students (see figure above) surveyed indicated they feel that they benefit when information is presented visually. When teachers have the time to put information together and present that information visually through PowerPoint, websites, video clips or other such avenues the teachers are meeting the expressed needs of the students. 
Of the twenty teachers working at NC, twelve have a SmartBoard in their classroom. Of the eleven survey responses completed nine teachers indicated that they us the SmartBoard in the classroom. As shown seen in the graph below teachers are also utilizing other types of technology in the classroom. Radio, cd, boombox, vhs, DVD’s were also used by half of the teachers that responded, however only one teacher responded that they use PowerPoint in the classroom. During student interviews, students indicated that PowerPoint and posting of those PowerPoint presentations would be helpful to the students. The students indicated that posting of PowerPoint presentations would provide them with the opportunity to check their notes to see if they were missing any pieces. They also indicated the PowerPoint allows them to develop a better understanding of materials. Understanding is enhanced because the information is presented in a clearer manner:
1) The information is typed so the clarity of the teacher’s handwriting does not interfere with student understanding.
2) The condition of the whiteboard or chalkboard does not interfere with student understanding because information presented on the SmartBoard does not have remnants of previous presentations on the board.  Students indicated that at times when teachers write information on chalkboards or whiteboards there are remnants of previous writing that make it more difficult to decipher the current information.
The ease of reading materials presented helps students to better understand materials presented. Students are able to concentrate on the content; their concentration is not hampered by condition of the whiteboard or chalkboard. 
Teachers also indicate that PowerPoint is a powerful classroom tool. In the follow-up survey 26% of teachers reported that PowerPoint is important to use in the classroom In the teacher interview following the workshop PowerPoint was also referred to as an important tool in the classroom. The teacher responded with the following statement, “PowerPoint presentations with pictures, maps etc...” This ability to have pictures and maps embedded within PowerPoint presentations enables the teacher to move beyond a stagnant presentation to a more engaging presentation.  Teachers can elevate their presentations even further by adding video and interactive components. However, to successfully add these additional components to PowerPoint presentations teachers must have the knowledge and expertise required. In the survey following the technology workshop one teacher stated: “I think PowerPoint is an impressive piece of software that a small few know how to use past creating simple slides. People can pull cool PowerPoint off sites, but no one really knows how to make one themselves.” Pulling PowerPoint off sites on the internet may allow the teacher to get a “cool” PowerPoint; however, those types of PowerPoint may or may not address the specific content that is being presented in the specific classroom. Teachers need the knowledge to be able to construct content specific technology to meet the needs of their students. This point was also made by the technology workshop presenter, Ms. Marandos. She stated, “It is not necessarily about the "tools" like computers, SMART boards etc, but the strategies that are used. Using technology to increase student achievement and engagement are important as long as it is aligned with curriculum.” Aligning the “technology” with the curriculum often requires that teachers develop their own means of incorporating technology. 

A key aspect to the development of technology that specifically meets the needs of the students in the classroom is ongoing training and support. This point has been reiterated throughout the data collected from teachers both prior to and following the technology workshop. Prior to the workshop teachers noted that some of the challenges they encounter are “lack of experience” and “lack of support”. When teachers are asked to explain what is meant by “lack of experience” several teachers indicated that they personally have not had much experience utilizing technology such as PowerPoint and as a result of that inexperience they are not comfortable putting together PowerPoint. They also, due to “lack of experience”, do not know what other types of technology other than Microsoft office programs and YouTube videos are available for use in the classroom. “Lack of experience” is an indication of the need for ongoing support for teachers. The workshop presenter, Sarah Marandos of the Nashua School District, stated the following: ‘The most important aspect of implementation is professional development and continuous support. Giving a mediocre artist a state of the art paintbrush will not make them Monet.”  Simply providing teachers tools to utilize technology in the classroom does not ensure that the technology will be utilized to successfully enhance the education of the students. 

Other challenges stemming from the “lack of support” are more technological in nature. Teachers often become frustrated when the technology they are trying to utilize does not work. When a teacher spends additional time incorporating technology into lesson plans only to come to the classroom and experience technical difficulties that are beyond their control the experience becomes very frustrating. For example a teacher at NC recounted that she spent hours over the weekend preparing a lesson that incorporated the use of the Smartboard for her observation. When she got to her classroom the internet was not working so she had to “punt”.  Technological difficulties can arise from a variety of circumstances such as: computers not working, problems downloading, problems with updates and problems with the server. These types of issues can be the result of the lack of strong network infrastructure or the lack of understanding of the process for addressing such issues.  Such experiences are often very discouraging for teachers. Incorporating technology in the classroom in meaningful ways takes time and effort on the part of the teacher.

 If the technology in the classroom is not up to date an added layer of frustration becomes apparent. When surveyed, teachers stated in both the preliminary survey and the survey following the professional development workshop that one of the things that would make incorporating technology easier would be “making certain all PCs in the building are upgraded to the most recent version of antivirus software, acrobat reader, java, flash player etc.” 
If the computers are not updated many internet based tools cannot operate properly. This scenario actually played out during the technology professional development workshop. The presenter, Ms. Marandos, was demonstrating the use of web based tools/internet sites. However, she was having difficulty because many of the sites did not load properly or operate as they should. During the break the computer teacher connected his laptop to the smartboard for Ms. Marandos to use. The sites were then operational. Teachers in the classroom do not have the ability to switch out the laptop they are using for one that has all of the appropriate updates.  If the website or internet tools the lesson calls for do not work on the classroom laptop the teacher has to “punt” or as a better option use a back-up plan. This is a situation that frustrates teachers. When teachers plan lessons that incorporate technology from websites it is often essential that the computer that is used has all the current updates for programs that are needed to play video and graphic simulations. Teachers do not have administrative privileges so when updates are needed they cannot be done on the spot. Currently there is no process in place to ensure that the computers are all updated regularly. When a teacher becomes aware that his or her computer needs to be updated he or she notifies the computer teacher who will then update the computer. This however is not typically done in a very timely manner. The computer teacher is tasked with the maintenance of all of the school computers, the server and dealing with all other computer related issues. This is all to be done in addition to his teaching five classes. As a result computer issues in individual classrooms are not typically dealt with as they arise. 	Comment by Amanda M Gunning: Change your wording as to not repeat

A key aspect for successful implementation of technology in the classroom is on-going professional development. Monies can be spent purchasing technology for the classroom, however, the presence of technology in the classroom does not necessarily equate to improved teaching or learning. As stated by Daniel T. Willingham in Have Technology and Multitasking Rewired How Students Learn?, teachers must know how to integrate technology. For teachers to develop the skills needed professional development must be provided. He also says that teachers should collaborate with one another to see what works and what does not work.  (Willingham, 2010) In the pre-workshop survey 23% of teachers noted that they are seeking information for implementation from their colleagues. Most of those 23% noted that they are collaborating within their department. The teachers would benefit from reaching out beyond their individual departments. The need for collaboration was also noted by Ms. Marandos. She stated in her questionnaire that “working in a "professional learning community" can allow teachers with the same equipment to share success and failure.” It is important for teachers to learn from each other. Teachers can provide valuable insight as to what works and what does not. 

Time was also consistently mentioned as a critical component by teachers. Eighteen percent of teachers that responded to the survey prior to the professional development stated that they “needed more time to play with the equipment”. The importance of time or the lack of time for teachers to become familiar and comfortable with resources was reiterated in the follow-up survey. When asked if any of the resources presented at the workshop had been tried in the classroom 58% responded that they had not. One of the reasons gives was “haven’t had time to explore”. Respondents were also asked, “What would make it easier for you to utilize technology in your teaching?” Thirty-six percent of respondents stated, in some way, that they needed more time.  Time is essential. When teachers are told about or find an internet resource, it is important that the teacher uses the resource him or herself prior to using it in the classroom. That process can take a lot of time, especially if the teacher is just becoming familiar with using that type of resource or the equipment used for implementation. 

Conclusion	Comment by Amanda M Gunning: The direction you take with your conclusion is good, you just need to back up your recommendations with evidence either from your own data or previous research. You do this in some places well, but not throughout. Also, nice call for future research

There is consensus that the implementation of technology in the classroom can benefit student learning. The importance of including technology in the classroom is not just supported by the administrators and teachers at Nashua Catholic but also the current Administration and the education field in general. Incorporating technology and improving teaching strategies was the goal of Secretary of Education Arne Duncan when he announced the National Education Technology Plan in the fall of 2010. The plan calls for the utilization of technology to improve teaching techniques and strategies and student outcomes.  (National Education Technology Plan technical working group, 2010) Improving student learning is a goal of all involved in the education field. Implementation and integration of technology in the classroom is seen as a way to prepare today’s students for the workforce.

The aAdministration at NC has moved forward by equipping all classrooms with internet access, providing laptops for teachers, and installing SmartBoards in most classrooms. The school also opened a computer lab three years ago. The lab is equipped with HP computer stations. Access to the computer room is limited to five of the seven periods in the school day. The computer lab is used for two periods of each day for mandatory computer classes for the seventh grade.  The effort to update the school with technology has primarily been through the installation of SmartBoards, However, SmartBoards are installed are installed in classroom with minimal input from teachers. All of the SmartBoards are the same style, no consideration has been made as to whether or not that is the best technology for that subject or teacher. The tools are the first step to integrating technology in the classroom; teachers must have access to the equipment.  However, tools are not the only step. 

Following the purchase and installation of hardware and software systems, procedures must be put in place to maintain that equipment. Most teachers cannot upgrade software or fix hardware; nor do they have administrative privileges that would allow them to install upgrades. Due to the fact that many of the web-based sites that allow teachers to bring real-time data, virtual field trips and experts into the classroom require the latest versions of software such as shockwave and java it is very important that regular and timely updates be performed. Teachers need to know who to go to when updates need to be installed. 

In addition to the maintenance of the equipment the administration also needs to provide teachers with support and training in the use of the equipment and materials that are available for classroom use. The teachers need actual hands-on interaction to increase their comfort level in using such technologies in the classroom. When surveyed, teachers were asked if they would like to attend additional workshops on technology; 85.7% said that they would. However, teachers also stated that they would like to be able to practice using the websites during workshops. Other teachers stated that they would like to hear how the technology or website was incorporated in the classroom. Hearing how technology is used is a means of collaboration. In addition to collaboration at workshops teachers can also collaborate through on-line communities. On-line communities offer teachers a means to discuss successes and failures of technology with many colleagues. In addition to discovering successful way of implementing technology, on-line communities can also provide teachers with additional resources. 

Teachers should be encouraged to attend professional development workshops both those provided by the school and those provided by other organizations. Participation in professional development outside of the school provides teachers with the opportunity to collaborate with teachers from other schools. Following the workshop teachers are able to come back to the school and share the information learned; again, collaborating with colleagues. 

Following the workshops teachers also need time to explore websites and tools. Exploration allows teachers to learn how the sites/tools work so when they are used in the classroom errors can be avoided. Exploration also allows teachers to correlate standards and curriculum to the site/tools.  Teachers also need to explore the sites/tools to make sure that they are appropriate for student use.  Teacher understanding and comfort are also essential for successful integration into classroom lessons. After teachers explore and interact with resources in the classroom teachers should have the opportunity to discuss their experiences with colleagues to share successes and challenges. Teachers learn from each other’s experiences.
 
Once technology is implemented in the classroom the research should be expanded to examine how the use of technology impacts educational outcomes. Seventy-five percent of students rated technology’s helpfulness from 7 to 10, with 10 being extremely helpful. However, they did not disclose what they find to be helpful. Teachers are implementing and integrating technology in the classroom, but are they taking the time to determine if the methods they are using are effective. It is important to use technology in the classroom however, it is more important to use technology effectively. This point is also addressed by Ms. Marandos. She stated in her survey response, “I also want to emphasize that it is not necessarily about the "tools" like computers, SMART boards etc, but the strategies that are used. Using technology to increase student achievement and engagement are important as long as it is aligned with curriculum.” Are teachers taking the time and do they have the time to make sure that as they expand the utilization of technology they stay true to the curriculum? Are there other types of technology that have more of a positive impact on education? Are there better ways to implement and integrate the technology? These are all questions that we as teachers should be asking and answering. 
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