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Abstract - Under local standards, the grade 2 students at Surry Elementary School had a pass rate of 75.4% on the third school division cumulative benchmark in mathematics given in April, 2010. Clearly, it was necessary to change the trajectory of academic performance for the rising grade 3 students. This urgency demanded a non-traditional way to tap in on the way the students were learning. The thought that arose was to expose the students to authentic experiences by introducing ways of learning to help them make sense of the new information experienced. The challenge was to find a novel way to achieve this goal. Mrs. Judy Barnes, the administrative intern for the 2010 -2011 school year, was assigned this effort as a project. She developed a portal of an information system of various mathematics resources with a web-based access so that teachers, parents and students can use to improve student improvement. Through formative assessments and use of Mrs. Barnes’ information system resources, the third graders achieved 100% pass rate on the recent Spring 2011 Mathematics SOL test. 
I. Introduction
{Mrs. Barnes has developed a “must-see” PowerPoint. Since the project has access to web-based information, this research lacks the minute details which would be seen on the presentation. The reader will get a good idea of the project done at Surry Elementary School}
Surry County School Division is faced with the challenge of academic resource provisioning through a central but shared link. The Director of Assessment and Accountability believes that a portal to an information database of heterogeneous resources could give users another opportunity to communicate vertically and collaborate with each other outside of team, or mandatory school sessions. Besides, the portal can help students develop over time a sense of independence towards learning, and their parents can tap into what is being taught at school to render assistance to them at home. It has been well understood that such application deployment will not be an easy task - the Central Administration Office is about seven miles from the schools and each school has its own server. The school division faces the problems endemic to rural counties: slow communication lines for distant exchange of data, and lack of adequate capacity of the communication infrastructure. However, the proximity of the school division three schools to each other creates the opportunity of setting up a network environment of uninterrupted, distributive teacher-oriented workflows and data transfer. It gets even better when such an emphasis is endogenous to a school. The only issue could be getting the users – teacher, students and parents - to learn how to access and retrieve information from the academic information database. 
The issue has arisen since the principal of Surry Elementary School launched a scaled-down project for mathematics for grades 2 to 4 with greater emphasis on grade 3 mathematics. The ultimate goal of the project was student improvement. When Mrs. Barnes, a grade 4 teacher, started her administrative internship at the school during the 2010 – 2011 school year, she was given the project to develop the academic information database of various resources for grades 2 to 4, which teachers and students could use to enhance teaching and learning at school, and which parents could access when they need to have information to assist their children at home. This paper gives an account of the project and the performances of students on benchmarks and SOL tests for the 2010 – 2011 school year. 
The paper is organized as follows. Section II defines the problem, considers how the project should be beneficial to the school and users, the school setting, and the conceptual framework of the project. Section III gives related literature review. Section IV presents the project program and implementation. Section V shows the student performance on the benchmarks and state SOLs for the 2010 – 2011 school year and Section VI shows a reflection and discussion of the project.
II. Overview
Statement of the Problem
Under local standards, the grade 2 students had a pass rate of 75.4% on the third school division cumulative benchmark in mathematics given in April, 2010. There was much concern about how well they would perform on the state Standards of Learning (SOL) test the following year at grade 3. The concern was compounded by the fact that the Annual Measurable Objective (AMO) of the Federal Adequate Yearly Progress (AYP) would be increased by six percentage points to 85% in mathematics for the Spring 2011 SOL test. Clearly, it was necessary to change the trajectory of academic performance for the rising grade 3 students. This urgency demanded a non-traditional way to tap in on the way the students were learning. The thought that arose was to expose the students to authentic experiences by introducing ways of learning to help them make sense of the new information experienced. The challenge was to find a novel way to achieve this goal. Surry Elementary School did not want its teachers and students in grades 2 to 4 to get stuck on the escalator, thereby preventing higher results in students’ academic performances on benchmarks and the Spring 2011 SOLs.

Consideration of the need of potential benefits

The principal hoped that a model of learning could be developed and be sustained in the school. The model must have some utility in that it would not cost the school any money or more infusion of resources, and that it would be easy for an educator to understand its structure. It must be feasible in its implementation, and its propriety must be that it would be appropriate for the elementary level and not be burdensome on teachers and students. In the short term, it must be a quick turn around of student learning experiences, and in the long term it should help students to continue performing at higher grades as a result of the learning base provided to them. As a result of applying the model, there would be favorable outcomes on formative assessments, and at the end of the year, there would be gains in student performance on the SOL mathematics test. Mrs. Barnes, the administrative intern and fourth grade teacher, was assigned the project by the principal of the school to develop a structure of strategies and facilitate its implementation. 
Setting of Surry Elementary School for 2010 – 2011 School Year
Surry County Public School Division has one high, one middle, and one elementary school. Surry Elementary School is located in Dendron, Virginia. The Principal of the school is Geraldine Bailey, and the Assistant Principal is Ann Nelin. The teacher education attainment is: 48.5% with a Bachelor of Arts or Science degree, 50.5% with a Master of Arts or Science degree and 1% with a Doctoral degree. 

At the end of the 2010 – 2011 school year, the school population was 359 students. Its student demographics were as follows:

Blacks 


60.2%


Whites


38.7%


Hispanics
  
  1.1%


Disadvantaged

68.14%

Special Needs

   9.5%


504


   2.7%


Title 1


12.8%

Surry Elementary School is among Virginia top elementary schools for its maintenance of its accreditation status. For this purpose, it was visited by the past state Governor Kaine. From 2002 to 2010, the school maintained its full accreditation according to state standards and had missed Federal AYP only once. The school has had a high student attendance record. The average student attendance for the 2010 – 2011 school year was 95%. 

The school has adequate technology. It has maintained two computer labs but recently added one mobile computer lab and another fixed computer lab. It has several wireless access points to support the mobile lab. Except for few students, testing is done online for school division formative benchmarks and SOL tests.
Conceptual Framework

The conceptual framework is shown on the next page. It depicts the structure of the model and a heterogeneous pool of information that can be retrieved through the portal. One aspect of the structure of the model is the evaluation part. Evaluation is user friendly. Teachers administrate both school division and teacher-made tests, and eventually the state SOLs. They must adhere to deadlines and administrate tests on a timely manner. They are responsible for the review of the analysis of reports and tests to improve student performance. As the framework shows, the full benefit can only be obtained if all particular stakeholders are involved. 
The focus column shows the integral parts that are intertwined. Each part can be accessed separately giving the user the freedom of accessing the data pertaining to his or her interest. Access to components of part 8 is web-based and is restricted. Users must have a member login. The program description and implementation section gives more details of the content of these parts. 

The base of the framework indicates the factors that are considered to maintain the information system. It is sustained by ongoing evaluation for its utility, feasibility, propriety and the outcomes of student assessments.

Steps in Implementation

















III. Literature Review
There are ways to assist students to better understand math. These ways are catalytic to the building of school information systems for math to promote learning among students. The information systems should include some form of evaluative measure to assess students as they progress through school and to serve as a guide for teachers to change their strategies of teaching.  Math builds upon previous skills. It is important to be clear and systematic, allowing students to build on the understanding of addition before being expected to memorize addition facts.  Students need practice activities focused on helping them memorize facts and even more extensive practice when learning computation algorithms such as long multiplication and division (Spear-Swerling, 2005). The researcher further mentions that, for Kindergarten through grade four instruction, math-related abilities should include concepts and reasoning, automatic recall of number facts, computational algorithms, functional math, and verbal problem-solving. The following chart identifies and describes math abilities that the researcher suggests elementary students should attain over time.
	Ability
	Description

	Concepts and Reasoning
	Basic number concepts, meaning of concepts such as addition and subtraction, geometric concepts

	Automatic Recall of Number Facts
	Memorization of basic facts, not counting

	Computational Algorithms
	Steps for solving more complex calculations, such as regrouping, carrying with adding, and starting from right to left

	Functional Math
	Practical applications, such as using money, telling time, measuring

	Verbal Problem-Solving
	Solving word problems


David Chard, a Language and Vocabulary Consultant of Houghton Mifflin, states “Vocabulary knowledge is as essential to learning mathematics as it is to learning how to read” (p. 1). The language of math gives students the skills to think about, talk about, and understand math concepts as they are taught. Student achievement in math is likely to improve when effective vocabulary instruction is built into the math curriculum (Chard, n. d.).
Teachers differentiate instruction based on a student’s readiness, interest, and/or learning profile. Differentiation is an approach to instruction that incorporates a variety of strategies. Hauser (2005) mentions three ways differentiation can occur. First, differentiation can occur by changing the content requiring what needs to be learned about the material. For example, some students may be subtracting a two-digit number while others are subtracting larger numbers, or solving word problems. Differentiation can also occur when the process of accessing information is changed such as having some students explore learning in a center while others use the internet to collect information. Third, differentiation could require various ways to show the understanding of what a product is. For example, some students could be asked to describe a product while others could be asked to model the same product (Hauser, 2005).
The position of the National Council of Teachers of Mathematics (NCTM) is “technology is an essential tool for learning mathematics in the 21st century, and all schools must ensure that all their students have access to technology.”  Calculators, computers, interactive software, and other interactive devices are now considered vital to high-quality mathematics instruction. Teachers and students can use these tools to support, extend, and enhance mathematical content (NCTM, 2008).

Students are realizing that mathematics involves more than just memorizing facts. It also involves mathematical applications and a common vocabulary to talk about what he/she is doing.  As students advance through the grades, they begin to understand math skills, recognize errors, and know what to do to correct errors. The fact that collaboration is occurring more often is evidenced by students being allowed to make discoveries, draw conclusions, and discuss concepts and operations (U.S. Department of Education, 2010).
Formative assessments involve instructional activities that are currently in progress. State and federal academic accreditations demand schools to shift away from sitting and waiting to see how well students will perform on state end-of-year tests to early interventions which result as reactions to formative assessments. These tests help teachers identify students’ weaknesses. In addition, they could serve as a proxy for measuring a teacher’s inability to communicate concepts to students, which result in student underperformance. Dunaway and Orblych (2010) emphasize that teachers must modify their instructions to focus on student mastery of skills and concepts. 
The use of technology also impact teachers’ practices in the classroom but there are some barriers. Teacher’s personal use and knowledge level of technology contribute to the degree of technology use in their instructional practices (Rakes, Fields & Cox, 2006). If teachers are not provided the support in their quest to integrate computers in the classroom, it is unlikely that their students will use computers in ways that improve learning (Fuller, 2000). However, administrative, technical or peer support is dampened by how much a teacher believes that technology integration would work (Lowther et al., 2008).
IV. Program Description and Implementation
This section describes the information based program that Mrs. Barnes developed for mathematics for grades 2 to 4. Based on the potential benefits of the project, several goals had to be met. The primary goal for creating the project was to fully utilize available resources at Surry Elementary School by aligning them appropriately with the Virginia SOL for grades 2 to 4 but primarily for grade 3 mathematics SOL. The secondary, supporting goal was to develop a useful tool that could be utilized by regular and special education teachers, Title I teachers, parents and students, and during after-school tutoring. As shown in the conceptual framework, the accessible parts of the program structure are parts 3 to 8 and assessment reports. The completed project integrates resources which include technology, appropriate literature, textbook/workbook/Coach Book, skills tracer--second and fourth grade, links to show Bloom’s Taxonomy, vocabulary lists, research-based classroom activities, activities that can be performed at home, practice sheets, games, and released SOL test items.  

An important aspect of the completed project is the design of two functional parts that include the use of technology that intrigues its users causing much enthusiasm among the teachers for authentic teaching practices, and excitation among parents in that they, in the comfort and privacy of their homes, can oversee the learning of their kids by using an additional, user-friendly tool. A gleaming effect can be seen on the faces of teachers, parents and students whenever they mention their experiences after using these functioning parts.

The two functioning parts are web-based for anywhere, anytime access by grade 2 to grade 4 users. Using a teaching, student-centered approach when she was developing these parts, Mrs. Barnes ensured that the essentials of the SOL are captured so that users can experience the joy of learning whenever they accessed the sites. Using the portaportal utility, which can be accessed at http://www.portaportal.com, the first site was developed for grade 3 teachers, parents and students. It is organized by SOL categories or strands. It contains interactive practice activities and games, practice tests, and sites for parents. Users can access the site through a membership account and password. The site can be “googled” using, “Judy Barnes – Useful Links” associated with Surry County schools in Virginia.
Using a Discovery Education account, Mrs. Barnes created the second site primarily for teachers. The site consists of content folders organized by categories or strands, linked to full videos, video segments, activities, math explanations, skill builders and grade-level appropriate  reading passages. Educators can access the discovery education utility through an account. For more information, they can go to http://www.discoveryeducation.com. 
V. Student Performance on Benchmarks and State Mathematics SOLs.

Surry Elementary School administrates three school division benchmarks each as a nine-weeks test to grades two through four students in English Language Arts, Mathematics, Social Studies and Science. Students in grades three and four take the State of Virginia mandated SOL tests in the spring of each school year. The accreditation of the school is based on the cumulative results of the SOL tests.
This section shows the progress reports of the benchmarks and the Spring 2011 SOL test in Mathematics. There is no doubt that the implementation of the project has influenced the performances of the students for the 2010 – 2011 school year.  

Benchmarks

Surry Elementary School uses the ONTRAC software of Interactive Achievement, Inc. The benchmarks are cumulative. They are constructed by the Director of Assessment and Accountability central office, and they are given online. The Director, Dr. McKenzie, prepares progress reports for the School Board and Surry Elementary School. After each tests, the ONTRAC software is used to generate the number of students in three groups –  a green group of students whose scores are from 80 to 100; an orange group from 60 to 79.9; and a red group from 0 to 59.9. The numbers are converted to percentages to prepare graphs. The school division past analyses of benchmark tests have shown that most of the students who are not successful in the state SOLs are in the red group. One-hundred percent horizontal graphs are used to display the groups. The school division gauges its success towards meeting the state’s benchmark objectives for Full Accreditation by the progress reports depicted by these graphs. Teachers review other benchmark report analyses, and put in place interventions to improve student performance. Much emphasis is placed on students in the red group. Between 2 to 14 students per grade may fall in this group for mathematics. Students are remediated based on their performance on the benchmarks.

The benchmark results for Surry Elementary School math for the 2010 – 2011 school year are shown on the next page. The green and orange combined represent the pass rates. The cumulative school pass rate results show the gauged results above 70%, which are 83.16% on the first benchmark, 78% on the second benchmark, and 81.1% on the third benchmark. The greatest influence of the project facilitated by Mrs. Barnes is on student mathematics performance in grade three for which most of the materials have been developed. As the progress graphs show, grade three mathematics benchmark pass rates are 95% in the first benchmark, 95% on the second, and 83.4% on the third. 
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Spring 2011 Mathematics SOL results

Surry Elementary School principals, teachers, parents and students worked effectively with Mrs. Barnes on accessing and using the information developed for the program. Gauging student performance on the benchmarks and identifying student weaknesses, users then used the materials in the program mathematics information system for learning and teaching. Their efforts paid off greatly. Surry Elementary School met the state objectives for grade three and grade four students. The underperformance of the rising grade three students on the prior school year final benchmark was placed under a silver lining by the stellar performance of the grade three students on the Spring 2011 Mathematics SOLS. The school’s pass rate on the grade 3 mathematics SOL test was 100%. The grade three students for the 2010 – 2011 school year have established a new landmark for the school. The table below shows the results.
	SURRY ELEMENTARY SPRING  2011 MATHEMATICS SOL

	
	Grade 3
	Grade 4
	Surry Elementary School
	State Benchmark
	Met State Benchmark?

	Pass rate
	100%
	82%
	90%
	70%
	YES


VI. Discussion/Reflection

Mrs. Barnes’ reflection
As I reflect on the project, there were several strengths. Technology resources were optimized. Many staff members were involved. Lastly, the project was organized to accommodate the user.

The weaknesses include training or professional development to fully implement each section and utilize each resource to its full capacity. Also, additional resources need to be provided for teachers to match their instruction to higher order thinking as indicated by Bloom’s Taxonomy Levels. 
Dr. McKenzie’s reflection

As the program evaluator of Surry County Public Schools, and as I reflect on the evaluation of the project, I can comment on the situation as one that exemplifies the necessity to identify red flags early enough and to rectify the problem. Further, the success of programs requires a gusty, determined facilitator whose mindset is driven by the hunger for success, and one who is capable of drawing on the strengths of a concerted effort. It also requires the facilitator to use the initiative to do the necessary research to develop a research-driven program. It is also necessary to undermine the teachers’ fears of technology use in order to dispel the belief that technology integration might not work. Schools must find ways to remove the barriers of technology use (Fuller, 2000; Rakes, Fields & Cox, 2006; Lowther et al., 2008) that could prevent a technology-based program from being successful. Another factor in the program’s success is the key role formative assessments have played in detecting red flags. Surry Elementary School did not delay in putting in place necessary interventions. This approach agrees with Dunaway and Orblych’s (2010) opinion that teachers must modify their instructions to focus on student mastery of skills and concepts. The program developed and facilitated in Surry Elementary School should be expanded to other subjects; it typifies a good model for a systemic approach.
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1. Engage Stakeholders





2. Focus





Manage the Evaluation


*Teachers -user friendliness and communication





*Timeline





*Responsibilities





*Benchmark and SOL tests








*Resource Alignment


*Quick Reference


*Higher Order Thinking


*Vocabulary Development


*Integrated Technology


*Cross-Grade Linking of Standards


*Differentiation of Instruction


*User Involvement


*Linking to Formative Assessments











3.  Resource Connection 





*Textbook


*Workbook


*Coach Book


*Worksheets





4. Library Use





5.  Parent Connection





*Develop a library based on math standards





*Develop a library of available literature, games for students, parents, and teachers





6. Vocabulary





*Math terms for each strand





7.  Bloom’s Taxonomy








8. Technology





*Teacher use for quality assessments*Vertical Articulation





*Portaportal access for all users


*Discovery Education content organized by Standards








Standards of Evaluation


*Utility          *Feasibility     *Propriety     *Outcomes








