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Inquiry Plan: 3rd Grade Problem Solving Using the SMART Board

Model Study:


The model study I am using is Omar S. Lopez’s 2009, “The Digital Learning Classroom: Improving English Language Learners’ Academic Success in Mathematics and Reading Using Interactive Whiteboard Technology.” It was executed in Round Rock Independent School District in Texas. This study had two basic objectives. First, researchers wanted to determine if using interactive whiteboard technology could help reduce the achievement gap between ELL and regular education students, in the areas of reading and math, in grades three and five. Secondly, researchers wanted to compare learning gains in ELL students using a Digital Learning Classroom compared to ELL students in a traditional classroom without the aid of interactive whiteboard technology.


Overall, their evidence suggests that they were indeed able to reduce the achievement gap between ELL students in Digital Learning Classrooms and regular students in traditional classrooms. Additionally, student achievement in the Digital Learning Classroom was higher than that of ELL learners in the comparison traditional classroom, where no technology was used in instruction.  More specifically, their evidence suggests that the achievement gap can be completely closed and even reversed; this was demonstrated by the performance of fifth grade ELL students in the Digital Learning Classroom. Ultimately, they scored higher than regular education students in the traditional classroom. In addition, third grade ELL students in the Digital Learning Classroom demonstrated increased achievement in comparison to ELL students in traditional classrooms. In regards to mathematics, the achievement gap was also lessened in the Digital Learning Classroom between third and fifth grade ELL students and regular students in the traditional classrooms. These are exciting and motivating results.


My interest was particularly drawn to this study because it focuses on the elementary level classroom use of an Interactive White Board and targets third grade as one of the test groups. Little research has been done in the area of Educational Technology focusing on this level of education. Consequently, as a third grade teacher with a SMART Board in her classroom, this kind of research is especially motivating. Although intuitively and through my own teaching experiences, I see the results of using such technology through the teaching of my third graders, it would be validating to see actual experimental data to support its use. This is especially true considering every aspect of education seems to be data driven these days. Additionally, much of the research that has been done has been mostly descriptive and self-reflective in nature; however, this study is an excellent model of empirically driven research and data analysis. Moreover, this study also had control groups that provided a basis for comparison. Many other studies in educational technology have been poorly designed and have oftentimes lacked a control group.


Because of the gains demonstrated by the ELL students in this study, I am curious to see what kinds of gains all students can make with the use of this kind of interactive technology in the area of mathematics. As a result, my target audience for my study will be a heterogeneous class of third graders. Although the regular education students were not the focus of Lopez’s study, I find that his research provides an excellent model of what a solidly planned and executed study should look like. Consequently, I am using it as my instructional guide. Furthermore, I would like to add to the body of research in educational technology at the elementary level.

Literature Review:


Smith, Higgins, Wall, and Miller’s 2005 “Interactive Whiteboards: Boon or Bandwagon? A Critical Review of the Literature,” summarizes the research, which has been done in this area of educational technology. Essentially, there are many positive impacts of using Interactive Whiteboards in education. Common themes of the benefits of using and Interactive Whiteboard include the following: “flexibility and versatility, multimedia/multimodal presentation, efficiency, supporting planning and the development of resources, modeling ICT skills, and interactivity and participation in lessons” (Smith et al., 2005, pg. 92). Throughout the studies, Smith et al. describe that both teachers and students alike are motivated by and drawn to the use of the Interactive Whiteboard in education. This tool promotes a more active participation in learning due to its engaging element of interactivity. Although this tool is used frequently, questions have arisen and arguments have been made as to the quality of its use. In order for the Interactive Whiteboard to have the greatest impact on learning, it needs to be used in a meaningful, creative way that fosters and promotes higher-level critical thinking. It should not be used merely for the sake of using technology; it must be purposeful. Additionally, proper and ample teacher training is also critical for the best implementation of this technology in teaching. In closing, the authors urge that there needs to be further research conducted, demonstrating empirical evidence for the use of this interactive tool.


SMART Technology’s website, SMARTtech.com, also provides interested users with a body of research, which has been conducted in the area of educational technology. To view all of the research, click the following link: http://SMARTtech.com/us/Resources/Research+and+data.

There are several studies focusing on the implementation of the SMART Board at the elementary and middle school levels across academic areas; however, since the focus of my study will be on use of the SMART Board in mathematics instruction, I will be summarizing a couple studies targeting this academic area. 


Jill S. Liberatore’s study, “A Constructivist Approach to Technology Based Problem Solving,” targeted seventh grade math instruction. Her research “was designed to determine if the integration of a SMART Board in a collaborative setting will promote mathematical understanding of problem solving and motivate students to become critical thinkers” (2007, pg. 2). Overall, her findings reveal that using the SMART Board in math instruction appears to increase motivation and understanding of problem solving amongst seventh graders at the Pickens County Middle School in Jasper, Georgia. Using this tool in a collaborative setting proved to be motivating for the students, as well as promoted critical thinking and problem solving. As a result of implementation of the SMART board, all classes demonstrated an improved performance on their standardized tests; however, more specifically, the greatest positive impact resulted in the lower learners. Liberatore summarizes:

The pros of using the SMART Board in the classroom were visual representations 

and manipulating, multiple colors available, saving capabilities, and interactive abilities. 

Combine these features with the increased interest of the students to solve problems 

while working with the SMART Board and the benefits are countless. The cons were the 

need for the students to acclimate to writing on the SMART Board, including not 
standing in front of the projector, and the need for the students to learn that only one person is able to write on the board at a time. (2007, pg. 22)
Overall, there are many benefits to using this instructional too; however, there is also a learning curve like anything else that is new. Students, like teachers, also need the proper training in order to reap the full rewards of technology integration.



Similarly, Jessica K. D. Presig’s yearlong study, “Improving Student Motivation and Performance in Math: Utilizing the SMART Board Interactive Whiteboard as a Tool to Construct and Understanding of Fractions,” also presented positive findings. This study targeted sixth grade math students at the Powdersville Middle School in Greenville, South Carolina during the 2007-2008 academic year. Her research investigated the impacts of using the SMART Board on student achievement and motivation during the learning of fractions and number relationships. The results of this study revealed that use of the SMART Board during instruction of fractions did indeed increase student achievement and motivation. 

The Problem:


The Connecticut Mastery Test is the state’s standardized test, which assesses grade level benchmark knowledge in elementary students in grades three through eight. This test is given each March and tests Reading, Writing, Mathematics, and Science (starting in grade five).  According to the results over the past several years, one of the weakest areas of performance for third graders in our district is solving open-ended mathematical application problems. Mathematical application problems are higher-level, multiple step story problems. Because of their more difficult nature, students struggle to solve them successfully. Additionally, they struggle to clearly explain their problem solving processes. This written piece is also a part of the assessment. Also demonstrated via various grade level benchmark assessments, solving story problems in general is an area of need for third graders. 

The Activity:


My classroom will be the SMART Board classroom in which this tool will be used as a vehicle for instruction in mathematics and open-ended mathematical applications problem solving. Each time a new problem solving strategy is introduced, it will be done so using the SMART Board. Mini-lessons demonstrating the synthesis of these strategies in solving application problems will also be done on the SMART Board. These strategies include the following: draw a picture, work backwards, make a table or chart, use logical reasoning, find a pattern, and make an organized list. Students will be asked to follow the same basic problem solving steps: What do you know? What do you need to find out? What strategies will you need to solve? Solve. Class participation on and interaction with the SMART Board throughout the lessons will be a critical piece in learning. Throughout the unit, students will have the opportunity to work independently and in heterogeneous cooperative groups to solve these types of problems on the SMART Board. They will be “teachers,” demonstrating their problem solving. Each day a different individual or cooperative group will have the opportunity to teach its peers by showing the class how it solved the daily problem.  Problem solving approaches and written explanations will be shared. Students will be assessed both formally and informally throughout the unit. Additionally, a motivation inventory survey will be given to the two target groups both prior to and after instruction of this unit in order to see if there were any changes in learning attitudes of the students.


My colleague’s classroom will be the “traditional” classroom without a SMART Board. I have chosen a colleague with a very similar teaching style and philosophy to my own. In doing so, I hope to create an instructional control group similar to my own. Because we are supposed to have balanced classrooms, the student dynamics should be similar and should demonstrate similar needs. She will also teach the same problem solving strategies through mini-lessons and cooperative learning opportunities. The same fundamental problem solving process will be followed. Additionally, we will both use the same assessments throughout the unit and provide the same opportunities for differentiation in order to meet the varying needs of our learners. Strategies and lessons will be taught in the same order and at the same time each day. She, too, will give the motivation inventory survey. Ultimately, the only significant thing that will change will be use of the SMART Board in one room and not in the other. There may also be some small differences as far as student group dynamics; however, that is to be expected from class to class.

The Audience:


My audience will be third grade students at Hebron Avenue School in the suburban town of Glastonbury, CT. The town of Glastonbury is a suburban community with upper-middle class residents. There are a total of five elementary schools in this town, each teaching Kindergarten through fifth grade students.  95% of all school-aged children attend school in this district. Of the 525-student population in this building, 16% are minorities. There are a total of twenty-four regular education classroom teachers in this school. Our learners are of middle class standing and predominantly Caucasian. The target groups will be students in two separate third grade classes of comparable dynamics, and characterized by similar teaching styles. One class will serve as the control group, where instruction will be conducted without the use of the SMART board. The other class will serve as the variable group, where instruction will be conducted through the use of the SMART board. Each class will be comprised of twenty-three students, heterogeneously grouped, with approximately equal numbers of girls and boys. There is usually a balance of students serviced for remedial math and enrichment in each classroom. The population of our classes is predominantly Caucasian. Because I do not yet know who our exact students will be this year, I am unable to provide a more specific description.  
The Objectives:


As a result of integrating the SMART Board into mathematical instruction, I hypothesize that students’ achievement in the area of open-ended mathematical application problem solving will increase even more than that of students in the traditional classroom. Students will become more successful at synthesizing and applying a variety of problem solving strategies to accurately solve these application problems. Additionally, students will become better at articulating their mathematical reasoning in writing to these higher-level problems. Motivation and active participation in learning will increase.

Materials:


There are several materials, which will be needed in order to successfully conduct this study. Ongoing availability of a functioning SMART Board, updated SMART software, LCD projector, and laptop will be critical pieces of technology. Interactive PowerPoint mini-lessons, for use on the SMART Board, on each problem solving strategy, as well as on various application problems will be developed. Other important materials include key benchmark assessments throughout the year. More specifically, these assessments include summative tests such as the CMTs in March, end of the unit math tests, along with beginning, middle, and end of the year cumulative tests. More informal, formative assessments include performance on daily story problems. Each of these tools contains the types of open-ended application problems students need to practice.

Data Collection and Evaluation:


Data collection and evaluation will come through use of formal, informal, formative, and summative assessments. As mentioned in the previous section on materials, assessments I will use include the following: CMTs, end of the unit tests, daily story problems, beginning, middle, and end of the year cumulative tests. Videotaping of collaborative groups problem solving on the SMART Board will also be used as a form of data collection and means for evaluation. Data will be collected an evaluated in an ongoing matter. Through data analysis, I will plan my instruction accordingly in order to best meet the needs of my learners. In order to assess changes in student motivation, an interest inventory survey will be given both at the beginning and end of the unit.

Timeline:


Because problem solving is an ongoing skill, this will be a yearlong study, starting in September of 2010 and culminating in June of 2011. Significant dates along the way will be dates of summative assessments; these include the following: beginning of the year (September), midyear (February), CMTs (March), and end of the year (June). Additionally, other critical dates include those on which students take end of the unit assessments, approximately once a month. It is important to note, however, that the results of the CMTs are only published in the middle of the summer. Consequently, this data will be used to help plan future instruction of incoming third grade students, as well as instruction of the currently transitioned third grade students to fourth grade.

Dissemination:


 After conducting my study, I will write a summary paper describing my research and its results. I will share this paper with my colleagues and administrators in the hopes of promoting further research and integration of technology in elementary instruction across academic areas.
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