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Introduction and Rationale: 

Integrating technology into the curriculum to make student learning meaningful has been my quest for the last ten years. I am always looking for ways to make student learning “come alive” for them. I want them to be as excited as I am about a problem or topic.  Currently, I teach technology in an elementary school within the Mentor Public School System. I teach students ranging from kindergarten to fifth grade. Classes of students come to technology class once a week for a forty-minute period. During this time, I have prepared lessons, with a team of technology teachers in the Mentor Schools that integrate technology standards in the curriculum. 

In this paper I will look at how technology can be integrated into the curriculum to make student learning meaningful. Before discussing technology integration into the curriculum, it is necessary to define curriculum. Most people define curriculum as a thing that is learned. However, in the book, Curriculum Development in the Postmodern Era, Patrick Slattery refers to William Pinar’s term, “Currere” when discussing the topic of curriculum (Slattery, 2006). “The problem with traditional curriculum development, according to Pinar, is that the meaning of “curriculum” has been misinterpreted. “Currere” is Latin for  “to run,” as over a racecourse” (Slattery, 2006).  According to Pinar, curriculum is not a noun according to common thought; it is a verb, which shows action.  In William Pinar’s work, “What is Curriculum Theory?” he says the following:  “Curriculum theory is, then, about discovering and articulating, for oneself and with others, the educational significance of the school subjects for self and society in the ever-changing historical moment. As a consequence, curriculum theory rejects the current “business-minded” school reform, with its emphasis on test scores on standardized examinations, academic analogues to “the bottom line” (i.e., “profit”). It rejects the miseducation of the American public” (Pinar, 2004). Above, Pinar refers to discovering and articulating for oneself and with others the educational significance of what is taught presently as an autobiographical approach. Madeleine Grumet wrote in her paper, Existential and Phenomenological Foundations of Currere: Self-Report in Curriculum Inquiry, about Pinar’s research method that suggests, “autobiography, a review of the subject’s educational experience”(Grumet, 1975). She also states, “Currere examines education as it is experienced in the past, present and future of one biography, a method grounded in context and self-report” (Grumet, 1975). 
Using this method of autobiography, I will share with you my experience of education and integrating technology. Technology integration has always been an interest of mine for the last fourteen years starting when my children attended kindergarten. When I look back at the beginning of my education there were only chalkboards, pencils, pens and paper unless you were in the art room where many supplies of various paper and paints were stored for student projects. Everything was two dimensional and very static. There was not a freedom for teachers or students to collaborate on any level. As the years have progressed and technology within society advanced, work environments started to become more collaborative, with the sharing of ideas and information.  Eventually this spread into the school environment.  Schools began to be wired for computers and other technologies in the late 1980’s.   I would volunteer at my son’s school when he was in kindergarten in 1987, and worked with students in the hallways on Apple computers. The kindergarten students would learn to play various games on the computer as I supervised. Later as my son and daughter moved through the grades into fifth and sixth grade, they started creating reports using word processing software.  As I entered the teaching field myself, I had one computer in my room with various educational games installed for students to use to motivate or enrich the curriculum.  Fast-forward to the present day and it is very common to see many computers in every classroom in a school building being utilized to support curriculum. There are even computer labs with twenty to thirty computers ready for teachers and students to use for learning projects.  Integrating technology within a school’s curriculum is becoming widely common in the twenty-first century. 
Problem Statement:
As teachers, we use technology to help us manage everyday tasks. We use it in the real world. Students are graduating in an ever-changing world that demands that they be prepared for a job or college ready.  Educators need to be innovative with what is in the classroom currently. “Innovative” means to be developing a new creative approach to something. Technology in the classroom can be used in a creative way, not just in one or two ways. As state budgets allocate less money to education K- 16 budgets, teachers will need to be innovative with current technology to reach their students in this digital age. First, I will be looking at current research that addresses whether teachers can integrate technology effectively within the curriculum to improve student learning and make it meaningful by relating it to their future in the real world. Second, I will examine the conditions for a successful implementation of various technologies for authentic learning. I will be using international research studies and articles to examine these concerns and issues. As a future leader in the area of technology, I want to gain insight into moving forward effective positive change to make learning more meaningful to students. In the following section, I will define what technology integration is and what authentic learning involves.
Definition of Technology Integration:

I teach technology classes to students in kindergarten through fifth grade. Students use a variety of technologies during class time to learn content within the state standards in math, reading, social studies, and science. As a former regular classroom teacher with experience in teaching second, third, fifth and sixth grade students, I utilized various technologies to help support student learning in much of the schools’ current curriculum. I integrated technology using wireless ibooks, imacs, Smartboard, digital cameras, digital video camera, and various software i.e. Kidspiration, imovie, Microsoft Office suite, Kids Pixs, and on-line web hosting called WebCT. 

The Merriam-Webster dictionary on-line defines “technology” as a manner of accomplishing a task especially using technical processes, methods, and knowledge.  Integration means the act or process of integrating. Integrating is to unite with something else. In this case it is the uniting of the use of technology with the curriculum or body of knowledge.   An example of technology integration into the curriculum is when a teacher has a lesson focusing on elements in a story and introduces a graphic organizer, or visual map to record or organize the information. A teacher could use a worksheet that has a graphic design template. However, there is a software program Kidspiration. Teachers with an interactive whiteboard can use this software. This technology can be used to organize the story’s elements into a visual map for students to see as well as edit as the lesson progresses.  The story elements from the book would be the knowledge, and the computer and software is the technology. When combining these two there is technology integration. Students can work cooperatively with one another on assignments to organize information in a visual format for various subjects. 

Integrating technology in lessons occurs when various electronic software or hardware is used to support student learning. This technology can range from using digital video highlighting a concept taught within a lesson, on-line digital video media, interactive white boards that are connected to the internet for access to various websites that have information such as primary sources or secondary sources, photos, student response systems for collecting data on a formative assessment, and computer software for presentations or writing reports. Some technology is specific to a courses’ content. There are on-line sites that students access to take tests for determining reading levels and for them to complete reading comprehension tests for books that are read. Other on-line applications that cross into a school’s curriculum are Lexia for phonics instruction, and Aimsweb for monitoring student progress in math or reading. I will be exploring this topic because I see technology becoming more linked to the instruction of the curriculum.

Definition of Authentic Learning:

In the International Journal of Technology and Design Education (2005), Hill & Smith defined authentic learning as having four qualities in their research entitled, Research in Purpose and Value for the Study of Technology in Secondary Schools: A Theory of Authentic Learning. These qualities included mediation, embodiment, distribution, and situatedness. According to Hill and Smith, mediation is seen as the cultural tools one uses such as language, instruments, or physical tools such as shovels etc. Embodiment involves the whole self comprising the physical, emotional, social, and cognitive parts. Situatedness is defined as “learning in context” (Hill & Smith 2005). 

 Authentic activities are defined by Gulikers, Bastiaens, & Martens (2005) as activities students engage in to find solutions to a problem. These problems are based on real-world problems that need solutions such as water quality, or global warming. In my experience as a teacher in the classroom, students retain more of what is taught or discovered in their learning environment if they have access to tools, even electronic ones that are familiar, as well as applications to real world situations. Recently fifth grade students completed a project-based assignment on e-waste. Students were familiar with on-line research tools, and easily discovered new information to them about concerns and problems with e-waste. They designed brochures or other various media formats to inform teachers, students and parents about the topic and ways to help with the solution. Students were excited and engaged in the process of learning and it was meaningful since they were utilizing different electronic devices in their everyday lives that contribute to solving the problem of e-waste.

Literature Review:

I will first address the concern of  whether teachers can integrate technology effectively within the curriculum to improve student learning and make it meaningful by being authentic or relating it to the real world.  Authentic learning focuses attention on real-world problems that students engage in to find solutions.  Gulikers, Bastiaens & Martens (2005), conducted a research study, The surplus value of an authentic learning environment. This study involved secondary students in an authentic “electronic” learning environment and a non-authentic learning environment engaged in authentic tasks. This “electronic environment” was a graphic software much like today’s video games. It had a workspace and notepad for students and depicted a typical office environment complete with normal everyday interruptions. It was found that students in the authentic “electronic” learning environment did no better than the students in the non-authentic learning environment when it came to the performance task. The students in the non-authentic condition wrote more content statements in their performance task using Microsoft Word than students in the authentic electronic condition. It was concluded, “the authenticity of the task has more impact on students’ learning that the authenticity of the environment.” (Guliker, Bastiaens, & Martens, 2005). The initial hypothesis was that “the authentic learning environment will result in higher intrinsic motivation and an experience of increased connection to reality.” (Gulikers, Bastiaens & Martens, 2005) Also the authenticity of the environment didn’t create an increased motivation for students as originally thought.  Therefore, money should not be wasted on designing authentic environments for students to complete authentic tasks.  In the Mentor Schools technology program, I found the same to be true. For example, we have a software program called Mavis Beacon that models an electronic environment that looks authentic to what the authors in the above article described. Students practicing their typing skills within this program did not increase their ability anymore than when they practiced their skills using a free on-line program that was animated. I agree that money should not be wasted on designing “authentic electronic environments”, but should look closely at the authentic task being asked of students to complete. Teachers should pay attention to designing authentic tasks that students can relate to and collaborate together on. This will help students to engage in higher order thinking through research using web-based tools, analyzing data information, and designing products to display results. 

Much reference is made to Project Based Learning when speaking about authentic learning in the last five years.  Hill & Smith (2005) in their study Research in Purpose and Value for the Study of Technology in Secondary Schools: A Theory of Authentic Learning discuss Project Based Learning (PBL).  Project Based learning is a curriculum development and instructional strategy that is a hands-on approach. Multiple intelligences by Gardner, and multiple literacies as mentioned in the definition of authentic learning above are considered when planning to use this method of Project Based Learning. It is when the teacher becomes the presenter of a task that it is seen as relating to the real world. Students engage cooperatively and collaboratively in researching or exploring documents, data, or artifacts, using various media in order to construct meaning of their own. Since there are multiple ways of making meaning in the world, this can in turn motivate students. Students are encouraged to think creatively and critically. Students’ motivation is based on survival, or competence within the classroom environment. This method of Project Based learning is documented as enriching education for all students more than a traditional classroom in Hill & Smith’s study.

Project Based learning, in my experience, has been found to enrich the majority of my students’ education. Each grade at Brentmoor Elementary School has a design unit where students are actively involved in Project Based learning. I, as the teacher, present a task for students to research and solve a problem. My students work cooperatively in groups and collaboratively to share information or ideas for solutions. At times, this can take some planning on my part to arrange the groups so they will work together. As the guide, I make sure students are clear about expectations as well as any learning needed to utilize a new technology. Students use the materials given and build their designs. Later students test and redesign if necessary based on their evaluation and analyses of the data they collect. Students are very motivated and engaged in these types of activities, and share their learning designs and results with their parents.  I hear many positive comments from teachers and parents.

Toward an Understanding of Authentic Learning: Student Perceptions of an Authentic Classroom, Nicaise, Gibney & Crane (2000), discusses authentic learning. Authentic learning evolves around authentic tasks or real-world problems and simulations, which are closely related to what is being studied. “It is believed that authentic tasks help students become aware of the relevancy and meaningfulness of what they are learning because the task mirrors real life experiences” (Nicaise, Gibney & Crane, 2000).  A teacher’s role in Project Based Learning changes from one who just informs to a presenter and a guide. Initially the teacher presents a task, then scaffolds learning along the way, encouraging thinking and exploring. In this study Nicaise, Gibney & Crane, found that most students described the environments as having a strong relationship to other subjects like math, science, and language arts. The learning tasks required integrating multiple content areas and skills. It was interesting to read that students viewed the “mentors”, outside volunteers, as having more credibility than the teacher. The projects suggested by mentors were viewed as being real-world and meaningful work then that suggested by teachers. When teachers assigned grades to assignments or projects, students did not view that as being real world.  These authors brought out the point that students who were not successful in this type of learning, wanted the teacher to establish clear learning objectives or goals, due dates, and administer traditional tests. These students might need more background knowledge and need to have more scaffolding provided to them during the course of the project. More time may be needed for students to adjust to being active learners instead of passive as in a traditional classroom. On the other hand, students who were successful excelled at independent learning. For this type of learning to take place there were quite a few mentors, or outside volunteers, which brought down the teacher - student ratio. Nicaise, Gibney & Crane, saw this method as being an idealistic one when the teacher to student ratio is too high. They pointed out that this method would not work well in a highly populated class unless there were many outside volunteers donating much time to guide student’s projects and learning. I agree somewhat with the authors that it may be idealistic, however, if the authentic tasks were scaled down in size or scope, teachers may be able to implement the project a little easier without needing so many mentors. I have no mentors or classroom aids to help with my classes during the design projects. At times, I do feel a little overwhelmed or stretched to get to all groups in a defined class period. I do realize that more time is needed for these projects to be completed and feel the time constraints pressing on me to help them finish. In my job as a technology teacher, I am not under the pressure of high stake testing as I was when in the regular classroom. However, I do still have a “curriculum” to complete by the end of the year that was established by the technology team. We did create it and have the flexibility to change it as needed. Our team is in constant communication with each other each day to share our thoughts, ideas, problems and solutions. When discussing high stakes testing that is connected to “No Child Left Behind” legislation, I believe if Ohio had fewer standards and indicators to be addressed, then more teachers would be inclined to delve into a more project-based learning environment to make learning more meaningful to students. Various technologies would be utilized to produce media formats of students choosing to show or express their learning. They also would give more time for students to complete quality projects. 

Characteristics of powerful learning environments using technology follow a trend of authentic tasks that have rich contexts. In these environments students are active and involved in cooperative learning, and the curriculum is adjusted to the needs of the students.  Ed Smeets conducted a study titled, Does ICT contribute to powerful learning environments in primary education (2005).  He investigated characteristics, specifically information communication technologies, which contribute to learning environments in primary schools in the Netherlands. Over 300 teachers were surveyed using a questionnaire on their practices. Many teachers had several of the elements of powerful learning environments such as presenting authentic tasks and promoting active autonomous learning in their classrooms. When students were at the computers it was either alone or in pairs. The author discovered that when it came to adapting curriculum to meet the needs of all students, the teachers’ methods were very limited and only used for students needing remediation.  Also when using software, only a few teachers utilized open-ended information communication technologies.  

As a technology teacher who “in-services” other teachers in my school regarding new software programs and the implementation of them, I also find that teachers are limited in their ways of utilizing them to engage students for higher learning opportunities. During the in-services as of late, I have been incorporating a few ideas that teachers can apply, that use these programs/software with gifted students. 

 Technology and Classroom Practices: An International Study (Kozma, 2003), a research study, presented twenty-eight countries that were involved in looking at cases that had significant changes in teaching, learning, or curricular practices, in which technology had played a significant role in supporting these changes. The changes resulted in positive outcomes for students and/or teachers; the changes could be sustained and transferred.  The changes were also innovative. Innovative practices were defined  within each country according to its social or culture considerations. For example, Singapore defined it as showing evidence of active student-centered learning where as Finland’s definition was looking at student competencies to search, organize, and analyze information  as well as to communicate it using a variety of media formats. Kozma (2003) found  similarities and differences in patterns of teachers, students, technology practices and outcomes. The similarities among the countries occured when collaboration in pairs or groups was used.  Students engaged in contructivist activities such as researching information, presenting the results of their work, designing products and/or publishing. The majority of positive outcomes involved productivity tools, web resources, email, multimedia software, or web design tools. Students from the various countries had access to computers in the classroom, libraries or computer labs. Students  who used technology to conduct research projects, analyze data, solve problems, design products and assess their own work were more likely to develop new technology, problem solving, information management, collaboration, and communication skills. Positive outcomes were found when teachers gave students instruction, advice, monitored their progress and assessed accomplishments. The teachers who went beyond basic practices used technology to plan, prepare instruction, and collaborate with outside sources. In doing this, they were more likely to develop new skills. Differences in practice occured when a tool or tutorials used by themselves didn’t impact student learning as the technology-based research projects. 

Next I will look at the conditions for a successful implementation of various technologies for authentic learning.  I always believe that a person’s attitude has much to do with learning. Teachers’ attitudes toward technology can shine some light on this topic.  Teachers’ attitudes to and beliefs about web-based Collaborative Learning Environments in the context of an international implementation, a study by Kollias, V., Mamalougos, N., Vamvakoussi, X., Lakkala, M., & Vosniadou, S. (2005), collected data from four international countries. Teachers from Finland, Greece, Italy, and the Netherlands participated. These teachers reported that the Collaborative Learning Environments or CLEs were student-centered and highly motivating to students. On a positive note, CLEs influenced teachers relationship with students, and as a result teachers trusted students’ competencies more.   However, they were viewed as very challenging to the teacher due to the planning involved and giving much responsibility of the learning to the student. As mentioned above, students within our technology classes work cooperatively and collaboratively and enjoy finding new solutions to the design projects assigned. At some point, I would like to take it a step further in the future and allow students to bring a topic that they are interested in and develop a project around it, designing something that is meaningful to them. 

In the United States, we can call these collaborative learning environments Web-Quests.  A WebQuest is defined as “an inquiry-oriented activity in which some or all of the information that learners interact with comes from resosurces on the internet,” (Allen & Street, 2007).  The stages of a WebQuest consist of the following: an introduction, pooling knowledge-(finding out what you know already), assembling the team, presentation of the task, directions of where to look for information, debriefing the information gathered, and sharing or reviewing what was learned. These WebQuests can foster higher order thinking by having students compare, explain, contrast, analyze, relate, apply, generalize, and reflect on the learning. One important step that is needed to ensure higher order thinking is to pool the knowledge of all members of the group. This step helps students who may not have the background knowledge needed to start on the WebQuest. As a second grade teacher, I secured a grant from Ohio SchoolNet and received around $70,000 worth of equipment for a science pilot program for sixth grade students. This program was to be held after school hours for the sixth graders. I did design a unit and implemented it with these students. It was very much on the lines of the idea of a WebQuest.  However, I didn’t want the resources just sitting in my classroom not being utilized during the day, so I designed a multilevel Webquest for my second graders that incorporated reading, science and technology standards.  Students were always excited and engaged in the learning process. They couldn’t wait to show their media presentations to the class or principal who came to visit.

Conditions under which technology innovations successfully take place in schools and classrooms vary. On a contrasting viewpoint, Wachira & Keengwe (2010) found that barriers do exist to block teachers from integrating technology that they currently have in their rooms. Some of those mentioned in their study from teachers surveyed were the following: lack of time due to state testing, lack of knowledge whether technical or pedagogical knowledge, anxiety, unreliability of equipment, lack of confidence using technologies in front of students, poor administration support, and poor technical support. However, in spite of listing these different barriers, teachers indicated that they had positive dispositions toward technology and wanted to improve their expertise. They acknowledged that they felt that it had the capability to engage students as well as improve  student learning. This shows a real need in the area of professional development for teachers, having administration role models, and infra-structure that has technical support.  Zhao, Pugh, Sheldon, & Byers (2002) indicate in their study that certain conditions need to be in place in order for technology innovations to be successfully implemented. These factors include interactions among three domains. According to the authors of  “Conditions for classroom technology innovations” (2002), these domains are innovator, innovation, and context. The most important domain is the innovator or teacher.  A teacher’s knowledge of enabling conditions for a technology is helpful and can benefit instead of creating barriers. Teachers also need to know how the technologies support their own teaching style and curricular goals. If these technologies are close to their existing practice, they will be more successful, Zhao found. Another important factor that was highlighted in this article was the “social savvy teacher”. This is one who knows the social dynamics of a school to get resources needed for a successful implementation. For example, who to contact for hardware or software problems. These social teachers are ones who can negotiate with administrators as well as parents when projects are not ordinary. However, barriers or set backs can occur if the teacher has a lack of knowledge for a certain technology they want to use. When it is far from existing practice of the teacher or school, the less likely the project will be successful. 

As mentioned above, my experience in implementing the grant from Ohio SchoolNet mirrors what was found in this study. I don’t believe that I would have been  successful unless I had access to the support persons such as administrators, IT technicians, and encouraging peers. There were times that I needed the technicians to help me solve problems, my administrator giving me time off for training for the piloting program, and peers that were interested in what I was doing and encouraging me on in my endeavors. Later, I helped these peers to use the technology in their own teaching and they expressed to me that they couldn’t imagine going back to the old way of doing things.

Technology integration in authentic learning environments requires patience and taking little steps at a time. If rushed in tackling a huge project, it is more likely to fail. Harris & Koehler (2009) found that when a teacher’s technological, pedagogical, and content knowledge interaction is used correctly, the teacher can match the digital or non digital learning activity to support student learning. This interaction is called TPACK according to the authors. Technological, Pedagogical and Content Knowledge interactions can foster the teacher’s creativity or open mindness for technology application to advance student learning. Technology is always advancing so this horizon is always in flux. In a few years from now where will we be? I don’t believe it will be in the same place. 
Conclusion: 

After reflecting on all these research studies, articles, and my own educational practice, I see that professional development is needed on a deeper level for integrating technology into the curriculum to make learning more meaningful to my students. Creating authentic learning tasks that can integrate existing technologies will be an ongoing challenge for all teachers. I believe they can do this by working collaboratively with each other to create authentic tasks.  I agree with the authors Zhao and  Harris that teachers need to have the technological, pedagogical, and content knowledge interactions as mentioned in their research. I would also include the social awareness aspect since my experience has shown this to be true. Without the support of administrators, technicians, and peer support, I don’t believe that I would have successfully implemented the technologies into the curriculum, nor had success with the pilot program or WebQuests that I created. I will be aware of the many barriers previously mentioned by Wachira & Keengwe that exist for teachers, and work to remove them so they can be successful in utilizing various technologies in their teaching practice. I look forward to the years ahead  to continue learning and looking for new ways to have students actively engaged and responsible for their learning. 
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