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1.0

INTRODUCTION
"If we take time to reflect together on who we are and who we choose to become, we will be led
to territory where change originates."
-Margaret Wheatley, Myron Kellner-Rogers

Lowell Public Schools (LPS) is in the process of creating an integrated and comprehensive
information technology infrastructure with the capacity to support all aspects of teaching,
learning, and management within the school district. The first phase of this work included an
extensive enhancement of the local and wide a rea networks (LANs and WANs) across the district
and wireless capacity at each school facility using E-Rate funding sources. The second phase
included the development of a comprehensive Technology Blueprint to identify the district's
current status and highest priorities. The information collected during the development of the
Technology Blueprint will assist LPS in developing a plan that supports the educational mission
of the school district through technology. This study includes a perform a nee review, gap
analysis, and recommendations for improvement and will provide the basis for updating the
school district's technology plan. The Information Technology Blueprint is particularly relevant at
51
this time since lifelong learning will be a critical survival skill for 21 Century learners who must
be able to access, analyze, and communicate information in a fast-paced and constantly
changing world.
The Center for Educational Leadership and Technology (CELT), a nationally recognized IT
architect and learning/business systems integrator with headquarters in Massachusetts and
several regional offices throughout the United States, is conducting the technology assessment
and planning effort. Sponsored by Superintendent Jean Franco, the project team has been
guided by advice and assistance from Jay Lang, Deputy Superintendent of Finance and
Operations.

1.1

Planning and Research for a Purpose
In conjunction with SuperintendentJean Franco, LPS has begun the process of creating
an integrated and comprehensive information technology environment that supports all
aspects of the strategic goals and system-wide initiatives articulated in the district's
mission, vision, and goals. To this end, the district has commissioned an assessment of
teaching and learning, education preparation and staff development, administration and
support services, and infrastructure and technology. This study includes a performance
review, gap analysis, and recommendations for improvement and provides the basis for
the updating of the district's technology plan. LPS envisions a high-performing learning
organization in which all students achieve proficiency with rigorous standards of
intellectual thought and knowledge. The Information Technology Blueprint is
particularly relevant since lifelong learning will be a critical survival skill for 21st Century
learners who must be able to access, analyze, and communicate information in a fast-
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paced and constantly changing world. Access to information in LPS for improved
teaching, learning, and management will require a comprehensive technology
infrastructure that provides voice, video, and data resources to every classroom and
office, as well as to learning environments at home and in the community. In addition to
information access, students will need teachers who are able to use technology
applications to help them reach high levels of performance.

The purpose of technology planning is not to
produce a plan but rather to produce RESULTS:
•

Improve student learning

•

Build constituency support

•

Establish learning communities

•

Support economic development

•

Increase operational efficiency

The overall objective for the study is to develop recommendations and strategies for
using technology to improve student learning and staff productivity in a cost-effective
manner. In order to achieve this objective, the study has been divided into three stages.
During the first stage, CELT team performed comprehensive information gathering that
focused on the diverse needs of learners and decision makers throughout the LPS. Using
site visitations, focus groups, key stakeholder interviews, document reviews, and other
strategies, CELT has been developing an accurate profile of the current status and
impact of technology in the schools. The second stage addresses key findings derived
from the information gathered and offers research and experience-based
recommendations that deal with important learning and administrative issues. The final
stage of the planning process will focus on the development of a technology
blueprint/plan that offers guidelines in such areas as curriculum integration,
professional development, communications and network infrastructure, decision
support, staffing, security, maintenance, implementation, and funding.
This assessment effort will assist district staff in identifying new ways to help schools
provide every student with the most appropriate learning technology resources and
contemporary learning opportunities. It will also assist the school committee in making
timely, informed, student-centered decisions. The outcomes of the project will
underscore the major benefits of information technology for students, parents, and
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teachers as well as document the potentia I impact of 21st Century technology skills on
economic development.

1.2

Demographics
Located in northern Massachusetts on the Merrimack River, Lowell is the fourth largest
city in Massachusetts with LPS being the sixth largest school district in the state with
111
more than 13,000 students. During the 19 Century, at the peak of the Industrial
Revolution, Lowell was a thriving center of textile manufacturing and attracting
immigrants from many countries. The textile industry gradually moved south, but the
historical significance is preserved in the Lowell National Historical Park, which
chronicles this time period. Though the area has struggled economically since that time,
Lowell celebrates its cultural diversity through folk celebrations and festivals and houses
a major university, sports arena, and civic center.
According to the Massachusetts Department of Elementary and Secondary Schools
profile, the student population is distributed as follows:
•

White (non-Hispanic)- 34.4%

•

Black (non-Hispanic)- 6.6%

•

Hispanic- 26.6%

•

Asian/Pacific Islander- 29.1%

•

Other- 3.5%

The enrollment breakdown by instructional level follows:
•

Pre-K through grade 5- 5,893 students

•

Grade 6 through 8-3,186 students

•

Grade 9 through 12- 3,403 students

Currently, the district identifies the following special population needs:
•

Economically Disadvantaged- 72.5%

•

Limited English Proficient- 33.1%

•

Special Education -15.4%

The total cost per pupil averages $12,899/student with an average teacher to pupil ratio
of one teacher for every 14.5 students. LPS students have the option to enroll in honors
courses, dual enrollment, and advanced placement courses as well as a number of
career and technical education programs to prepare for post-secondary jobs or
education. '

© 2012 Center f or Educati onal Leadership and Technol ogy (CELT)
F INA L ~

February 14, 2012

Page 3

Lowell Public Schools
Technology Blueprint/Plan

Chapter 1: Introduction

2.0

BLUEPRINT STUDY DESIGN
The Lowell Publi c Schools' Information Technology Blueprint is the result of a comprehensive
study design that ensures that the perspectives and voices of all stakeholders are incorporated
into the resulting recommendations and plans of action. Thi s approach acknowledges the need
to validate the needs, ex periences, and concerns of all stakeholders within LPS. The study
designs described include:

•

Organizational Structure for the Project

•
•

Information Planning Model
Research Methodology

2.1

Organizational Structure for the Project

CELT, in collaboration with LPS personnel, developed the organizational design shown in
Figure 1 to conduct this project. Figure 21ists the members of the project review teams.
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Figure 1. IT Blueprint/Plan Project Organizational Structure
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Figure 2. LPS Project Review Teams

2.2

Information Planning Model
CELT uses a planning model validated by the United States Department of Education.
The planning process entails a se t of integrated data coll ection and analysis techniques
that ena ble CELT to present information and findings systemati ca lly and va lidate them
through interactive processes with key st akeholders. Figure 3 below displays the flow of
the planning process fro m initial stages of t echnology audit and needs analysis thro ugh
insta llation and training:
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Figure 3. IT Architectural Approach from Planning to Implementation Results

2.3

Research Methodology
Overview
CELT subscribes to a methodological approach that combines both qualitative and
quantitative elements. By synthesizing the two, CELT conducted an assessment of the
information technology needs in LPS that was comprehensive in both breadth and
depth. The breadth was attained through quantitative measures designed to gain a
generalized understanding of information technology across the district. Depth was
achieved through a variety of qualitative methods that included conducting focus-group
sessions, interviewing key stakeholders, reviewing LPS documents, and performing site
visitations. These components serve to provide a detailed view of the information
technology needs of certain individuals, groups, schools, and departments. The
combination of these methodologies provided a broad overview of information
technology needs while offering an understanding of the diversity of individual voices
within the district.

Quantitative Methods
The quantitative portion of the audit consisted primarily of document and inventory
review, analysis of previous planning documents, and results from recent district
surveys.
Document and Inventory Review- Numerous existing documents were obtained from
the district to provide recent background on the availability and use of technology. The
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CELT team reviewed these documents to provide additional data as well as clarification
on current status.
Upon collection, an analysis of quantitative data resulted in the generation of an
extensive set of descriptive data.

Qualitative Methods
Qualitative data were gathered using a variety of approaches listed below:
Key Stakeholder Interviews - Over 20 in-depth interviews were conducted with
numerous leaders in the LPS education community, including school committee
members, the superintendent, assistant superintendents, directors, and department
heads. Interviewees responsible for areas such as district administration, human
resources, professional development, finance, curriculum and assessment, school
improvement, school committee members, management, and technology support
services responded to questions as they related to their specific roles within the district.
These interviews allowed further identification and understanding of each individual's
opinion regarding the implementation and use of technology.
Focus Groups- Eight topical focus groups allowed members of the school community
to offer their views on numerous issues and topics. In each of the sessions, 12-20
educators gathered to provide perspectives on the current status of technology and
future objectives based upon their own unique experiences. Included in focus groups
were principals, technology support staff, counselors, student support personnel,
teachers from various grade levels, clerical and support staff, administrators, central
office staff, and parents.
Site Visits- Four site visits were conducted across all three geographical zones. These
inquiry-based visits were designed to generate information from several perspectives
regarding the use of administrative applications and communications infrastructure in
the main office, schools, and classrooms. Investigators collected information from each
building on available technology, network response time, and administrative uses of
technology, staff development, and technical support. Following the data collection, the
CELT team com piles the field notes from all sources, analyzes them, and prepares a set
of initial findings and preliminary recommendations, as shown in Figure 4, validating
these by ensuring that there are multiple data points leading to each finding and
multiple findings in an area to lead to a recommendation.
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Research

Data

Findings

Recommendations

Figure 4. Research Methodology
This extensive collection of qualitative data offered valuable information from a wide
sampling of both individuals and groups of individuals who have a stake in LPS'
technology decision making. Although the quantitative data obtained from audit reports
and other sources uncover patterns that initiate the formulation of recommendations,
the extensive qualitative data provide a critical perspective for CELT staff, ensuring that
forthcoming recommendations and implementation approaches are both applicable and
useful to all.

2.4

Information Technology Blueprint Structure
The Information Technology Blueprint is organized into fifteen major chapters:

Chapter 1: Vision/Introduction
Chapter 1: Vision/Introduction of the Information Technology Blueprint provides an
overview of changes in educational environments in the Digital Age, describes the plan
revision process, and presents district technology planning goals and guiding principles.
It also includes a summary of current district demographics.

Chapter 2: Curriculum and Assessment
Chapter 2: Curriculum and Assessment of the Information Technology Blueprint focuses
on the role of technology resources to enhance the delivery of curriculum content and
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support the assessment of student achievement. The topics presented in this chapter
are:
•

Student Technology Standards

•

Curriculum and Technology Integration

•

Student Assessment, Reporting, and Evaluation

•

Curriculum Development and Learning Management

Chapter 3: Teaching and Learning Technologies
Chapter 3: Teaching and Learning Technologies of the Information Technology Blueprint
focuses on the types of technology-based teaching and learning resources that will be
made available to LPS teachers, students, and community members. The topics
presented in this chapter are:
•

Instructional Applications and Digital Content

•

Technology Utilization

•

Special Populations

•

Information and Technology Resources Centers

Chapter 4: Learning Environments and School Facilities
Chapter 4: Learning Environments and School Facilities of the Information Technology
Blueprint focuses specifically on th e types of lea rning environments that can be
configured, recon figured, and moved to achieve ubiquitous access to learning resources
for all students. Additionally, the standards for f acilities' technology infrastructure are
addressed to ensure that all schools have the ability and flexibility to create a variety of
exciting and engaging learning environments. The topics presented in this chapter are:
•

Technology-Enhanced Learning Environments

•

School and District Administrative Management Environments

•

School Facilities

Chapter 5: IT Organizational Development and Staffing
Chapter 5: IT Organizational Development and Staffing of the Information Technology
Blueprint focuses on providing LPS with a staffing and organization road map to meet the
demands of implement this Information Technology Blueprint. The topics presented in
thi s chapter are:
•

Organization and Staffing

•

IT StaffTechnology Competencies

•

IT Career and Program Development

•

Staffing for Operational, Technical, and End-User Support
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Chapter 6: Staff Development and Human Resource Management
Chapter 6: Staff Development and Human Resource Management of the Information
Technology Blueprint is designed to focus on the staff development and training needed
to support the use of technology within the LPS. Staff development promotes
continuous learning and improvement among teachers and other school staff. Ideally,
professional development includes education, training, and support for using
technologies. The use of technological tools in the recruitment, selection, and retention
of staff is described. The topics presented in this chapter are:
•

Proficiency-Based Approach to Staff Development and Human Resources
Management

•

Staff Proficiencies

•

Staff Development Planning

•

Staff Development Programs

•

Recruitment, Selection, and Retention of Highly Qualified Staff

•

Technology in Support of Staff Development Programs

Chapter 7: Standards, Procurement, Maintenance, and Asset Management
Chapter 7: Standards, Procurement, Maintenance, and Asset Management of the
Information Technology Blueprint focuses on improving the district's processes in this
area and recommending how technology could be used to assist in these improvements.
The topics presented in this chapter are:
•

Technology Standards

•

Procurement Guidelines

•

Maintenance Procedures

•

Implementation Processes

•

Asset Management

Chapter 8: Policies, Procedures, Security, and Safety
Chapter 8: Policies, Procedures, Security, and Safety of the Information Technology
Blueprint focuses on those parts of the organization that communicate strategic
direction and formalize organizational practice. The topics presented in this chapter are:
•

Technology and Information Policies

•

Technology and Information Procedures

•

Equity and Access

•

Security
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Chapter 9: District-, School-, and Program-Level Planning Process
Chapter 9: District-, School-, and Program-level Planning Process of the Information
Technology Blueprint focuses on a coordinated approach to district, school, and
program-level planning. This chapter addresses the ways in which technology resources
can support and enhance the planning efforts in LPS. It further describes processes and
procedures to track the effects of planning and to monitor success. The topics within
this chapter include:
•

District-Level Planning

•

School Improvement Planning

•

Department/Unit-Level Planning

Chapter 10: Administrative and Productivity Systems
Chapter 10: Administrative and Productivity Systems of the Information Technology
Blueprint focuses on enhancing the functional capabilities and efficiencies of
administrative and decision support systems to support district operations. By
developing new strategies to enhance user operational capabilities with associated
improvement in service delivery it will be possible to better serve present needs and
provide the foundation for advanced administrative support and decision support
capabilities in the future. The topics presented in this chapter are:

•

Information Systems Strategies

•
•
•
•
•
•
•

Business Systems Integration
Student Information Systems
Teacher Gradebook Systems
Support Services Systems
Transportation
Food Services Systems
Library/Media Management Systems

Chapter 11: Decision Support and Accountability Systems
Chapter 11: Decision Support and Accountability Systems of the Information Technology
Blueprint focuses on information systems with the specialized purpose of storing and
processing data to be used to support decision making and accountability in the district,
in departments and in the schools. Systems are comprised of hardware and software to
store and manage the data, report generators to configure the data into useful forms
and the processes associated with data-driven decision-making. Decision support and
accountability systems are supporting technologies in that they provide the means to
increase capacity and effectiveness rather than act as the foundation for core processes.
The topics within this chapter include:
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•

Strategic Issues

•

Data Architecture

•

Data Infrastructure

•

Sources of Information

•

Data Use for Decision-Making

•

Performance Management Systems

Chapter 12: Communications and Network Infrastructure
Chapter 12: Communications and Network Infrastructure of the Information Technology

Blueprint focuses on continued enhancement and expansion of advanced infrastructure
systems for communication, computing, and networking throughout the district. The
topics presented in this chapter are:
•

Strategic Issues

•

Emerging Issues

•

Communications Infrastructure

•

Computing Infrastructure

•

Network and Information Security

•

Network Technical Issues

Chapter 13: Community/Home Access and Participation
Chapter 13: Community/Home Access and Participation of the Information Technology
Blueprint focuses on the needs of the LPS community to participate in life-long learning
experiences from home, school, and other locations; to better connect school and the
world of work; and to access the information they need to make informed educational
choices and decisions. The topics presented in this chapter are:
•

Home, School, and Community Connection

•

School-to-Career Connection

•

School Committee

•

Community Learning Programs

•

Public Information and Awareness

•

Community Involvement

Chapter 14: IT Monitoring, Evaluation Programs, and Implementation
Management
Chapter 14: IT Monitoring, Evaluation Programs, and Implementation Management of
the Information Technology Blueprint focuses on the processes, structures, and tools for
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monitoring the implementation of the plan and evaluating its impact in terms of quality
and effectiveness. The topics presented in this chapter are:
•

Plan Monitoring

•

Plan Evaluation

•

Reporting Outcomes to Stakeholders

•

Staffing the Plan Evaluation

Chapter 15: Budget, Funding Sources, and Total Cost of Ownership
Chapter 15: Budget, Funding Sources, and Total Cost of Ownership (TCO) of the
Information Technology Blueprint focuses on planning for and funding technology
expenditures. The topics presented in this chapter are:
•

Budget

•

Funding Sources

•

Total Cost of Ownership (TCO)

© 2012 Cent er for Ed uca tional Leadership and Technology (CELT)
F INA L ~

February 14, 2012

Page 13

Lowell Public Schools
Technology Blueprint/Plan
Chapter 1: Introduction

3.0

CRITICAL SUCCESS FACTORS
Among the many factors essential to successful design and implementation of the Information
Technology Blueprint, experience indicates that five are particularly decisive:
•

enlightened leadership

•

a critical mass of resources focused on high priority initiatives

•

committed, competent, and empowered faculty and staff

•

efficient organizational structures and processes

•

a culture of continuous improvement

Addressing this highly interdependent portfolio of factors will significantly enhance our
achievement of the Information Technology Blueprint's goa Is and objectives.

3.1

Leadership
Leadership is the most critical factor affecting the successful integration of technology
into the curriculum. Similarly, enlightened leadership is essential for the success of the
Information Technology Blueprint. District and school leaders will bring everyone in the
district to a shared vision of how technology will support the strategic plan, focus
attention on priorities, empower administrators, teachers, and staff, and enhance
accountability for highly valued outcomes.
Six leadership functions are particularly important to the realization of the district's
technology goals and objectives:

•

Establishing direction: Effective leaders bring everyone in the organization to a
shared vision of how technology will support the district's goals and objectives.
Leaders guide the organization in translating that vision into strategic initiatives
with highly valued and measurable outcomes.

•

Lead through results: Effective leaders focus attention on those outcomes and
indicators that decision-makers expect, accept, and respect regarding the
achievement of those outcomes. They encourage innovation and
entrepreneurial behavior in achieving those results, document successes and
failures, and drive that knowledge throughout the system to support decisions
regarding improvement and redesign.

•

Allocate resources: Effective leaders identify and organize a critical mass of
resources for each strategic technology initiative. They ensure equity of access
to technology resources across schools and classrooms.
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3.2

•

Empower staff: Effective leaders ensure that all members of the learning
community are committed, competent, and empowered to address the
strategic technology initiatives. This requires, "a robust operating process,
1
centered on an operating plan that links strategy and people to results." These
leaders encourage innovation in order to produce new understandings.

•

Accountability: Effective leaders ensure that the organization is capable of
providing timely and relevant information on student, program, and
organizational performance to all decision makers. They focus on results and the
key enabling objectives that lead to those results. They train all program
directors to gather and use data about the results they are responsible for
achieving.

•

Knowledge management: Effective leaders help their organizations to know
what they know. They invest in systems for documenting and sharing
knowledge about what works- and doesn't work- and drive that learning
throughout the system to inform decisions about ongoing improvement and
redesign.

Critical Mass of All Variables
Achieving the technology objectives will require that the district configure all of the
essential components and elements into a coherent system. Such a system includes not
only sufficient technology resources, but committed, competent, and empowered
teachers and well-designed student learning opportunities and learning environments.
Experience indicates that many of the most important variables are intangiblesleadership, strategic thinking, and entrepreneurial behavior- what some experts have
defined as "intellectual capital." Tangible or intangible, all of these variables will be
aligned and focused systemically to support each of the strategic technology initiatives.

3.3

Empowerment and Change Management
The Information Technology Blueprint requires many substantial and complex changes.
Ensuring their successful implementation is a major challenge, requiring attention to
establishing a culture of change, providing adequate staff development, em powering all
members of the learning community, encouraging risk-taking, focusing on results, and
communication and sharing successes and shortfalls.
However compelling the change, its implementation is hardly ever successful without
balanced attention to both the technical and human dimensions. Crafting and
implementing change strategies and tactics requires as much attention and energy as
that for formulating the strategic technology initiatives themselves.

1

Bossidy, L. & Charan. R. The Discipline of Getting Things Done . 2002, p. 226
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3.4

Business Processes Reengineering
The success of LPS technology initiatives will be determined not only by the quality of its
designs and plans but also by the quality and effectiveness of their execution in schools
and classrooms. Successful execution requires effective work structures and processessmart work. The district will achieve a level of innovation in its work structures and
processes that is commensurate with that for the proposed technology initiatives
themselves. The district will substantially improve efficiency and effectiveness in
optimally using ever-limited resources in the service of its students.

3.5

Focus on Continuous Improvement
Continuous improvement is the hallmark of a learning community, where watching
performance, identifying successes and shortfalls, and continually adjusting programs
and practices constitute core organizational processes. Such activities result in a steady
stream of minor and sometimes major adjustments.
Continuous improvement requires the clear specification of key enabling objectives and
their relationships to the desired outcomes/results. Continuous improvement also
requires timely, relevant, and accurate information about the implementation of those
key enabling objectives. The Sterling Plan-Do-Study-Act cycle will serve as a framework
for continuous improvement. Performance information will be integrated into each
phase of the cycle, together with knowledge and wisdom obtained from the staff
members' experience.
The Sterling Action Research and the Plan-Do-Study-Act cycle provides a framework for
transforming what we learn into a new way of working, not merely correcting the
problem at hand, but fundamentally altering the processes and structures that
contributed to that problem. Such continuous improvement is as much a cultural as a
technical issue, requiring all staff members to share ownership of the desired outcomes
and encouraging them to identify and evaluate alternatives to prevailing practice.
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4.0

BUSINESS PROCESS REDESIGN
Business process redesign focuses on the factors required to make all business transactions
more efficient, effective, useful, and accessible for all users of the administrative applications
suite. It also focuses on the reduction of redundant data entry, automatic updating across
related applications, and the minimization of technical support needs. The topics addressed in
this section include:

4.1

•

Accountability

•

Knowledge Management

•

Decision-Making

•

Systems Thinking

Accountability
Systems for gathering, organizing, analyzing, and reporting performance information
can inform decisions regarding ongoing improvement and redesign. Such performance
information system s constitute an essential district fun ction, not an appendage to a
specific project or program. The district will strengthen its organizational mindfulness
about the gap between expectations and current performance. Information about gaps
between expectations and reality will be viewed as opportunities for learning and
adjusting. The district will e mploy systems for assessing progress in implementing each
strategic initiative and use that information to refine or redesign cha nge strategies and
ta ctics. Such information about progress will be integrated into each phase of the PlanDo-Study-Act cycle.
Accountability requires the development of a strategic management system for
monitoring key tasks, activities, and milestones as well as for judging the quality,
effectiveness, and efficiency of the entire educational technology system . The system
will require ongoing data collection rega rding selected performance measures, timely
communication of data and analyses to key decision makers, and periodic reports that
address both implementation progress and impact assessment. Accountability requires
that successes and shortfalls are identified and that the learning is disseminated to all
staff in order to facilitate careful replication throu ghout the district. Information is
communicated to all stakeholders as well.

4.2

Knowledge Management
The district will develop much improved systems for organizing and sharing what we
know. Knowledge is information combined with experience, context, interpretation, and
reflection. It is a high-value form of information that is ready to apply to decisions and
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actions. Communication and sharing what works and what does not work is essential to
success. People need to be supported in sharing that information.

4.3

Decision-Making
The district will enhance its ability to make decisions using performance data as well as
the knowledge and wisdom of its staff. Education, training, and support services will
help program managers enhance their decision-making knowledge and skills.

4.4

Systems Thinking
The district will align key processes and people and ensure that the many technology
initiatives increase synergy. Successful learning organizations have flexible
orga nizationa I structures and adjust their deployment of staff, time, and other resources
to accommodate new learning. These organizations use technology tools to increase
efficiency and effectiveness of these core operations.
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5.0

MANAGING AND IMPLEMENTING CHANGE
Insightful students of individual and organizational change have emphasized the essential role of
facilitation as well as management. Facilitating change requires developing a shared and explicit
vision of the results required and encouraging and empowering principals, teachers, and staff to
figure out how to obtain those results.
Effective leaders devote considerable energy to establishing a strong culture for change. Such a
culture may only be possible within a true learning community. In such a community, the
changes are owned by the community rather than by external forces. Change becomes organic
and ongoing rather than imposed and episodic. This culture focuses on ends rather than means,
attends to the human dimensions of change, and builds and organizational capacity for
responding nimbly and quickly to ever-changing needs and circumstances. Change leaders
2
encourage risk taking and entrepreneurial behavior, learning from "smart" mistakes. They
balance attention to complia nee with encouraging mindfulness in creating variations that
accomplish the outcomes.
Effective change leaders communicate clearly and frequently about the changes the successful
implementation of each strategic initiative requires and what valued outcomes it will
accomplish. They focus on results by negotiating a sha red vision and specific results for the
organization. Once this consensus i s achieved, and indicators and measures are established, the
learning community can then look for many ways of accomplishing those results. Leaders focus
on ends and encourage creativity and innovation with respect to means.
Change is a collaborative process. Innovations change as they are adapted by staff members to
local situations. When focused on the desired outcomes, these changes represent important
learning that is documented and shared.
Leading change is ultimately about empowering people, less a technical cha llenge than a social
and organizational one. Empowering people to change requires careful attention to ince ntives,
particularly intrinsic ones. Cha nge leaders help staff members to understand and negotiate the
transitions between old and new ways of doing things.

2

Farson, R. and Keyes, R. Whoever Makes th e Mos t Mistakes Wins: The Paradox of Innovation, 2002.
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1.0

INTRODUCTION AND RATIONALE
"Better learning will not come from finding better ways for the teacher to instruct but from giving
the learner better opportunities to construct"
-Seymour Papert, Professor Emeritus, MIT Media Lab

The Curriculum and Assessment chapter focuses on the role of technology resources to
enhance the delivery of curriculum content, the attainment of student outcomes, and to
support assessment of student achievement. The integration of scientifically researched
teaching and learning technologies into the curriculum enables students and teachers to learn in
ways not available without these resources. To maximize the potential of these resources, all
students must attain and demonstrate mastery of prescribed technology standards. The
introduction, practice, and mastery of these standards must be woven throughout the grade
levels and across all disciplines.
Technology resources will be deployed to assist teachers with the development and delivery of
assessments, the organization and analysis of assessment data, and the delivery of instruction
that matches the learning needs of aggregated and disaggregated groups of learners.
Instru cti onal managem ent tools are required t o link content and standards with assessm ents,
student aca demic achiev em ent, and t eaching and lea rning resources.
The subtopics within this chapter include:
•

Student Technol ogy Stand ards

•

Curriculum and Technology Integration

•

Student Assessment, Reportin g, and Evaluation

•

Curriculum Devel opment and Learning Management
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in fa II 2011. This chapter
of the Information Technology Blueprint is predicated on the needs analysis and detailed key
findings documented in the Curriculum and Assessment section of the Technology Assessment
final report.

2.1

Student Technology Standards
Little, if any, systemic progress toward the articulation and/or integration of student
technology standards, information and communication technology (ICT) literacy skills, or
1
21' Century skills has been made in LPS over the past five years. There was limited
progress in this area prior to the elimination of the Instructional Technology Specialist
(ITS) positions.
The key findings for Student Technology Standards include:

2.2

•

LPS has not formally embraced or endorsed the National Education Technology
Standards for Students (NETS•S). Nor does the evidence support the existence
of a formal scope and sequence for student technology competencies.

•

Before the ITS positions were eliminated, there was greater focus on student
technology skills. Likewise, at that time the technology inventory was not so
outdated.

•

Technology competencies for students have been addressed in LPS to the
degree that they are included in the Massachusetts Curriculum Frameworks for
Science and Technology/Engineering.

•

There are indications that some inform ation literacy skills are taught at a variety
of levels by different staff but not in a system ic fashion. Most teachers perceive
the ICT literacy skills as content that is not part of their responsibility within
their respective disciplines. As such, some of the communication technologies
and media resources are currently underutilized.

Curriculum and Technology Integration
The Massachusetts Technology Literacy Standards and Expectations document notes
that the teaching and learning of technology literacy skills should be integrated into the
general curriculum, not addressed in isolation. While pockets of best practice were
observed throughout the school district, technology competencies are not integrated
regularly into the curriculum in LPS. This is likely due to the fact that not all teachers feel
they have the necessary technology skills themselves or have adequate access to
modern computers.
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The key findings for Curriculum and Technology Integration include:

2.3

•

The integration of technology tools and resources into the content areas for
grades K-12 has not been formally or systemically addressed. Many teachers
view technology as another add-on that they do not feel they have the time to
address. Most teachers do not have a clear vision of how to achieve curricular
goals through the integration of instructional technology resources.

•

Each of the middle schools seems to have a different approach to their
Technology Education program. While one school may focus primarily on
development of graphic design skills, another might focus on development of
problem solving skills through programming (Scratch· & Lego· robotics).

•

Lowell High School (LHS) has a Technology Academy for students expressing an
interest in exploring careers in Informational Technology and Computer Science.
The Academy has four Pathways- Information Support & Services, Network
Systems, Web Design, and Computer Programming- which are offered to lOth'
nth and lih graders.

Student Assessment, Reporting, and Evaluation
District-wide use of technology enhancements for student assessment, reporting, and
evaluation processes is limited primarily to the use of X2, Galileo, Lexia, and a few
assessments used with special populations such as DIBELS. It was noted that this small
collection of assessment strategies does not integrate well with X2 at this time.
The key findings for Student Assessment, Reporting, and Evaluation include:
•

LPS implemented X2 as their student information management system
approximately five years ago. All schools across the district use X2 for
attendance and report cards. In addition, at the high and middle schools only,
progress reports are generated using X2, with the print versions sent to parents.
The high school conducted a pilot of the Parent Portal in the spring of 2011 that
provides students and parents with online access to attendance, assessment,
and grade information. LPS is now in the process of expanding access and
creating the necessary processes to scale to the entire high school and
eventually district-wide. Access issues for some parents will need to be
considered.

•

Classroom teachers in the school district do not appear to be using technologybased assessment or portfolio models other than X2 and Galileo. This is most
likely due to the limitations of the current technology resources.

•

Teachers use the Galileo system to generate classroom assessments. They
create and print their assessments, and then the student response forms are
scanned into the system providing teachers immediate feedback on student
scores via Galileo. LPS teachers use this system to varying degrees.

•

One elementary school teacher was observed using a combination of "high
tech" in the form of an Eno" interactive whiteboard (IWB) with "low tech"
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individual dry-erase slates in a highly interactive math lesson. The IWB was used
to guide the lesson and the small dry-erase slates served as student response
devices.

2.4

Curriculum Development and Instructional Management
Curriculum leaders are currently focusing on the transition to the new Massachusetts
Curriculum Frameworks that are being revised to align with the Common Core. The LPS
K, 1, and 2 curriculum guides include the Common Core standards. Grades 3-8 are
currently using the Crosswalk curriculum guides; this will be a minimum two-year
transition. Curriculum guides for PreK-8 are developed using Word, Adobe, and Excel.
Assessments are done using Word and Galileo. Concern was expressed regarding the
new Partnership for the Assessment of Readiness for College and Careers (PARCC)
online assessments targeted for 2014.
The key findings for Curriculum Development and Instructional Management include:
•

District curriculum leadership stated that LPS curriculum guides are not readily
accessible on the district website. They realized that many teachers would like
to access curriculum guides online in a format that is searchable and aligns to
available curriculum resources.

•

Some LPS teachers are using the Gradebook module within X2. Limited
professional development has been offered to-date for teachers to learn how to
use this module. A select group of teachers (approximately one-third) at LHS
piloted the X2 online gradebook in the fall of 2011. High school teachers
participating in the pilot posted student assignments and classroom grades for
online access to students and parents. Parents and students sign up for portal
accounts via Family and Student Portal Applications available from the LHS
website. The response from parents to-date has been positive and LHS staff has
assigned roles and developed strategies to process these applications. LPS
seeks to expand the use of the X2 Gradebook module within the high school and
eventually middle schools as well. It is unclear at this time if the X2 Gradebook
module will be appropriate for elementary schools.

•

The remaining teachers manage student grades using a wide variety of
strategies from traditional paper and pencil lesson/grade books to home-grown
Excel" spreadsheets, to online grade book subscriptions that teachers purchase
for themselves. Programs such as Grade Keeper" and Making the Grade" were
mentioned.

© 20 12 Ce nte r fo r Educa tio na l Lead e rship a nd Tec hno logy (CE LT)
FINAL - February 14, 2012

Page 4

Lowell Public Schools
Technology Blueprint/Plan

Chapter 2: Curriculum and Assessment

3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of Curriculum and Assessment were identified
during the comprehensive information technology assessment conducted in fall 2011 and were
described in the Technology Assessment report. This section outlines the major
recommendations that address the current status described in the previous section of this
document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., CA for Chapter 2) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 2,
Curriculum and Assessment, section 3.1, Student Technology Standards, would be numbered
CA-1.1, the second recommendation in this same section would be CA-1.2.

3.1

Student Technology Standards
CA-1.1

Adopt/Endorse Student Technology Standards/Competencies

Formally adopt or endorse NETS for Students, 21 51 Century s kills, and/or the
Massachusetts Technology Literacy Standards and Expectations.

3.2

Curriculum and Technology Integration
CA-2.1

Integration of Technology and ICT Skills

Develop a process and timeline for systemically integrating both studenttechnology
skills and information literacy skills in grades K-12. Include strategies for integrating
these skills into daily instruction by grade level that offer opportunities for introducing,
practicing, and/or mastering the skills.
CA-2.2

Revisit Middle School Technology Education Programs

Review and identify the existing best practices from each middle school technology
education program. Use this process as the starting point to develop a district-wide
middle school technology education curriculum that aligns to the Mass Curriculum
Frameworks for Science and Technology.
CA-2.3

Revisit High School Technology Academy

Regularly assess the courses and content included in the Technology Academy to ensure
that they remain current and relevant to the quickly changing technology landscape.
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3.3

Student Assessment, Reporting, and Evaluation
CA-3.1

Expand/Monitor Lexia and Galileo Implementations

Continue the implementation of both Lexia and Galileo systems. Develop a monitoring
and evaluation strategy to ensure that LPS can determine the effectiveness of these
initiatives/investments over time.

3.4

Curriculum Development and Instructional Management
CA-4.1

Implement a Web-based Solution for Sharing Resources

Develop and implement a web-based environment for administrators, teachers,
parents, and students to share resources at district and school levels.

CA-4.2

Expand X2 Pilot

Continue to pilot and implement additional X2 modules, such as the Parent Portal.
Develop a monitoring and evaluation strategy to ensure that LPS can refine the
deployment of these over time throughout the district.
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4.0

Research and Best Practices
A significant quantity of published research exists on best practices in using technology to
improve teaching, learning, and school management, and this body of knowledge continues to
increase annually. CELT staff and consultants regularly review research publications, technology
journals, reports, and legal summaries, both in print and online to remain abreast of emerging
issues. In addition, they present at and attend local, national, and international conferences
focusing on educational technologies. Feedback from clients during the implementation of their
technology blueprint initiatives provides CELT with an experiential knowledge base as well. CELT
has been building this collective knowledge base continually for the past seventeen years while
working with departments of education, school districts large and small, and a variety of public
and private organizations, many of which are national in scope.
In addition to nationally researched approaches to technology use in education, CELT assimilates
the best practices of each of our clients into our body of knowledge and will do so during this
engagement with Lowell Public Schools. The following pages highlight the research and best
practices that most closely relate to the needs and goa Is of the Lowell Pub I ic Schools.
The ability of teachers, students, and administrators to become effective users of technology to
teach, learn, and manage their daily tasks and schedules is dependent on multiple factors that
must all function in harmony. These factors include robust connectivity, modern resources,
ongoing support, and time for collaboration and exploration.
In addition, to effectively integrate technology skills and technology resources into the
curriculum, teachers must have: 1) clear guidelines in the form of student technology scope and
sequence; 2) profession a I expectations in terms of staff technology competencies; 3) training
and time for professional development to master required skills; and, 4) consistent access to
quality resources that are aligned to state and district curriculum standards.
Throughout LPS, the network infrastructure that serves classrooms, libraries, offices, and public
spaces must consistently present sufficient bandwidth to support multiple users engaging in
multiple tasks at all hours of the day. This network infrastructure needs to be monitored and
upgraded as needed to provide the invisible and seamless access to information and resources
that all users require and expect.
The teaching, learning, and management technology resources distributed in LPS classrooms
and instructional spaces will need to be updated and maintained to retain their functionality
from year to year. These resources include computers (desktop, laptop, and handheld), software
(productivity, management, and content specific), peripherals (printers, cameras,
probes/meters), and projection capacity (monitors, digital projectors, document cameras).
Ongoing support to keep teachers abreast of technology integration techniques and digital
teaching resources, support to keep computing resources in good working order, and support to
maintain the vitality of the network infrastructure are all critical in encouraging the LPS teaching
force to invest in and rely on digital content to improve teaching and learning.
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Perhaps one of the most elusive factors within any educational institution, TIME to learn, to
explore, to experiment, and ultimately to master and then mentor will be necessary for all
learners (students, teachers, and administrators) to become productive, independent, and
successful citizens in the LPS learning community.
Careful planning, budgeting, and implementation will be required to ensure that these factors
51
are established and maintained to support the integration of 21 Century technologies to
advance curriculum and assessment initiatives in support of student achievement.

Student Technology Standards

Student Technology Standards
The National Educational Technology Standards for Students, developed by ISTE,
presents research-based curriculum/technology-integration approaches that align
student technology standards with content standards and process skills. Released
initially in June of 1999 and updated most recently in 2007, these standards were
developed by the International Society for Technology in Education (ISTE) and multiple
partners. The student technology standards were the first of the projects. The revised
standards address six foundation areas:
•

Creativity and Innovation

•

Communication and Collaboration

•

Research and Information Fluency

•

Critical Thinking, Problem Solving, and Decision Making

•

Digital Citizenship

•

Technology Operations and Concepts

Performance indicators are provided according to grade ranges, grades PreK-2, grades
3-5, grades 6-8, and grades 9-12.
In March of 2006, ISTE released NETS•S Resources for Student Assessment, a
comprehensive guide for measuring students' ability to use technology effectively for
learning. This new resource offers:
•

Detailed technology performance rubrics designating technology
competency t argets for Grades 2, 5, 8, and 12

•

Models for creating classroom assessments of student technology use as
well as case studies of large-scale assessment initiatives

•

Comprehensive survey of technology assessment concepts and options

Standards for teachers (NETS•T), administrators (NETS•A), and Educational Technology
Support Standards are also core components of the project. All of these resources are
available at the ISTE website: http://www.iste.org under the Standards tab.
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Curriculum and Technology Integration
Technology Integration Across the Disciplines
Regardless of age, the 21st Century learner experiences multiple roles. On any given day
the learner may assume the role of writer, mathematician, scientist, musician, artist,
researcher, producer, publisher, entrepreneur, and/or inventor. It is the responsibility of
school-district leadership to provide developmentally appropriate and challenging
learning environments to support the work of its learner population in the many roles it
is likely to assume during the course of its learning experience. Learning environments
with the capacity to address such diversity must be flexible, adaptable, powerful, and
sophisticated, yet intuitive enough for an intended audience to use with ease. The
following provides examples of the ways in which technology resources support the
multiple roles of the 21st Century learner.

Mathematician
The world of the mathematician includes mastery of basic computation skills; practice
with gathering, manipulating, and interpreting numerical quantities; contexts to write
and communicate mathematical ideas; and real-world opportunities to apply his/her
skills. Quality applications can provide review, reinforcement, and remediation.
Numeric/graphing calculators and Internet data gathering projects offer easy means to
collect data for manipulation. Spreadsheets, charts, and graphs present information in
multiple formats that enhance both interpretation and analysis.

Scientist
The scientist learns early on to ask questions, theorize, develop hypotheses, and
conduct experiments in an attempt to support/refute ideas. The ability to access
research data in his/her field of studies; consult with local, national, and global experts;
collect, store, and manipulate findings for analysis; and present findings in a logical and
understandable format is greatly enhanced by technology resources. The use of
simulations to rehearse or conduct experiments too dangerous for the school
environment makes the work of student scientists safe and practical.

Explorer/Researcher
As Internet access spreads and bandwidth continues to increase, international borders
seemingly disappear and our world appears to grow ever smaller. Whether the topic of
their investigations includes the study of history, geography, government, or economics,
the student researcher of the 21st Century must master navigation, selection,
evaluation, discrimination, and documentation skills. In addition to on-line information,
many electronic collections are available which include animated graphics, video
footage, sound, charts, graphs, and diagrams. The use of simulations allows the
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researcher to "step back in time" and assume the role of decision-rna ker in a variety of
historical events.

Writer/Publisher/Presenter
From the creation and publication of a child's first story to the production of a high
school yearbook, writing and publishing tools have infiltrated educational learning
environments across the nation. Publishing houses in elementary schools are busy
laminating stories written and illustrated with easy-to-use word processing programs.
The process is frequently supplemented with mobile computing devices and the help of
parent volunteers. Middle-school students regularly produce and publish weekly or
monthly school newsletters. At the high-school level, students are engaged in
professional quality desktop publishing and graphic design activities for community
businesses and organizations.

Creator/Communicator
The study of fine arts, composition of musical arrangements, and creation of artistic
works can all be enhanced and supported with learning environments rich in music and
art peripheral devices and applications. The primary learner begins with easy to use, yet
powerful point and click applications, while middle and high school students frequently
have access to nearly commercial quality graphic design and MIDI resources.

Global Citizen
The concepts of personal wellness and individual participation in a global community
begin in the earliest grades and are reinforced throughout the school years. Beginning
with a basic knowledge of food groups and nutrition to a complex understanding of
body functions, chemistry, and systems, multiple technologies support health and
physical education programs. The ability to communicate (online and via
teleconference) with global friends, pen pals, and audiences via the Web significantly
enhances our understanding of other cultures and nations. Programs such as ePals and
TakingiTGiobal make it safe and easy for teachers to engage their students with
students from around the world, working collaboratively on projects that matter.

Entrepreneur/Inventor/Engineer
The popularity of national programs such as Olympics of the Mind (OM), Destination
Imagination (DI), FIRST Lego League (FLL) and the FIRST Robotics (FRC) competitions,
coupled with school-based Invention Conventions, highlight the power and potential of
technology resources to create, test, and refine inventions; design, develop, produce,
and market products; or identify, and solve problems.
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Lifelong Learner
Gifted or challenged, young or old, novice or expert, we are all travelers on a lifelong
learning journey. One minute we might be determining our own individual needs and
the next assisting another through personal challenges toward the attainment of their
goals. We pursue goals for both profit and pleasure; in either case, the ways in which we
seek information and ideas are similar. The abundance of current and rapidly emerging
technology resources provides a means for all travelers on this endless journey. The
appropriate use of and access to technology resources gives individuals in all stages of
life, all occupations, and interest levels vast information resources, powerful
productivity tools, easy communication channels, easy-to-use organizers, and exciting
methods of expression.
Over time, the successful alignment of curriculum and technology and the thoughtful
deployment of technology-based teaching and learning resources will bring about
observable changes in teaching and learning environments along with increased student
achievement.

Student Assessment, Reporting, and Evaluation
Digital Portfolio Assessment
A portfolio is a collection of individual student work completed over a period of time. It
not only allows students to demonstrate progress toward curriculum goals, but enables
them to present their best work and creative thinking.
Given advances in classroom technology, portfolios are now being digitized to serve as
part of the student's permanent record of schooling. All information about a student's
work products can be stored in an online portfolio. It tracks assignments, submission of
work (date), and the assessment of student work. The online portfolio links directly to
examples of each child's work product.
Portfolios include a variety of assignments and projects from the overall curriculum.
Portfolios should display student thinking, connections across academic disciplines,
growth over time, views of oneself as a learner, and problem solving ability. Portfolios
may contain different types of evidence of ability, including:
•

problems constructed by the student

•

teacher-completed checklists

•

notes from an interview with a teacher

•

a report on a group project

•

a photo or sketch made by the student

•

awards and prizes

•

video, audio, and computer-generated examples of student work

•

draft and final compositions
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The key to developing a comprehensive and effective portfolio is to keep the contents
rich and diverse with achievements of which the student can be proud. Often, students
keep both a working and an assessment portfolio that contains only their best work.
One of the main advantages of portfolios is that they provide a more complete picture
of the student's achievement of learner goals than is possible with test data alone. They
also provide an opportunity for conversations between students and teachers.

Curriculum Development and Instructional Management
Centralized Curriculum and Learning Management System
A curriculum development and learning management system assists educators in
managing the teaching and learning process by linking curriculum/ instruction,
assessment strategies, instructional resources, student data, and staff resources as
illustrated below.
Curriculum/
Instruction
(What?)
• national standards
• state standards/
frameworks
• district c ontent
standards
• core c urricula
competenci es
• courses of study
• l earning results

I
Instructional
Resources
(With?)
• sof tware, CO-ROMs
• Internet, web
• manipulatives
• video resources
• t ext books
• t eacher-creat ed
lesson plans, IUPs
• field trips
• guest s peakers

Assessment
(How Well?)

~

/

~----------------L
Learners

(Who?)
Students
• dem ographics
• transcripts
• academic progress
Community Members
• adult s
•parents
• senior c itizens
• busi ness/industry leaders

• objective
• holistic
• teacher-observable
• authentic
• portfolio
• norm-referenced
• criterion-ref erenced
• performanc e-based

I
Staff
(By Whom?)
• st aff profi ci enc ies
• staff devel opment
programs
• j ob portfolios
• individual st aff
devel opment plans
• supervi sion and evaluation
strategies

Figure 1. Technology in Support of Curriculum Development and Instructional Management

District s across th e nati on are using open so urce products suc h as Moodie and SAKAl or
comm ercial entiti es includin g, but not limited to, BlackBoard and Global Scholar, to
address content and instructi onal management processes. M any of these system s are
separate silos within the distri ct env iro nme nt of info rmati on databases and present
challen ges for sea mless data integration. National efforts aligned with f ede ral Race to
the Top funding, privat e not-for-profit, and comm erci al investm ents in enterprise-wide
systems hold th e pot ential in the near future t o address many of the compatibility
issues.
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5.0

IMPLEMENTATION APPROACHES AND ACTION PLANS
The implementation strategies included in this chapter incorporate the following factors:
•

district's and superintendent's goals

•

Technology Assessment Report (Key Findings and Recommendations)

•

current status of projects currently ongoing in LPS

•

high priority areas as identified by LPS leadership staff

•

current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint chapter. For each initiative,
district/superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., CA for Chapter 2) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 2, Curriculum and
Assessment, section 5.1, Student Technology Standa rds, would be numbered CA-1.1, the second
Action Plan in this sa me section would be CA-1.2.
Staging and phasing of implementation steps i s displayed over three years. Some initiatives will
continue beyond this three-year timeframe. The staging/phasing matrix indicates the year in
which th e activity is planned to begin and end. An "X" denotes the start of an activity. Activities
that are already in process are marked with an asterisk(*). Note that changing budgetary
con ditions may accelerate or impede the implementation sched ule.
The Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for anticipating the resources and budgetary support needed from year to year to
achieve the district's priority goals.

Action Plans are included for the following recommendations:
•

Student Technology Standards
CA-1.1

•

•

Adopt/Endorse Student Technology Standards/Competencies

Curriculum and Technology Integration
CA-2.1

Integration ofTechnology and ICT Skills

CA-2.2

Revisit Middle School Technology Education Programs

CA-2.3

Revisit High School Technology Academy

Student Assessment, Reporting, and Evaluation
CA-3.1

Expand/Monitor Lexia and Ga lileo Implementations
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•

Curriculum Development and Instructional Management

CA-4.1

Implement a Web-based Solution for Sharing Resources

CA-4.2

Expand X2 Pilot
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5.1

Student Technology Standards

Initiative :
Recommendation:

Adopt/Endorse Student Technology Standards/Competencies
CA-1.1

Formally adopt or endorse NETS for
Students, 21st Century skills, and/or
the Massachusetts Technology
Literacy Standards and Expectations.

leadership
Responsibility:

Instructional Leadership
I nstructiona I Technology Leadership

Action Steps
•oenotes that step has already started.

1. Create a team of K-12 technology leadership, instructional technology staff, and educators to

X

review existing student technology standards. Consult the revised N ETS•S, 21st Century skills,
and/or the Massachusetts Technology Literacy Standards and Expectations. Revise and/or refine
existing standards as desired to meet unique district requirements or preferences. Secure
external support for Curriculum and Assessment leadership as necessary to complete this task.
2.

Use LPS staff demonstrating best practice and in-district expertise initially to begin the process.

3.

Disseminat e this draft t o t eachers and provid e opportunities for students to practi ce th e
stand ard s.

4. Design and de ploy awa re ness/professio nal deve lopme nt strat egies t o share th ese st andards and

X

X

X

X

X

their importance with all staff. Provid e t eache rs at all grade levels with the professional
development and sup port necessary t o w eave t his int o current practice.
Interdependencies:

(PD dependent on funding
of ITF position)

Estimated
Cost:

$58,600
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5.2

Curriculum and Technology Integration
Initiative:

Recommendation:

Integration of Technology and ICT Skills
CA-2.1

Develop a process and timeline for
systemically integrating both student
technology skills and information
literacy skills in grades K-12.

Leadership
Responsibility:

Curriculum
Instructional Technology

Action Steps
•oenotes that step has already started.

1. Create cross-divisional teams that include curriculum and instructional technology staff from

X

X

elementary, middle, and high school levels to lead the process of embedding the updated (see
CA-1.1) student technology standards into district scope and sequence content documents.
2.

Consider including students as members of this "embedding team," at the very least creating a
student review and feedback component.

X

X

3.

Include strategies for integrating these skills into daily instruction by grade level that offer
opportunities for introducing, practicing, and/or mastering the skills.

X

X

4. Develop a consistent strategy, could be an icon, color cod ing, and/or numbering scheme, th at

X

X

allows students and te ache rs to see the correlation and progression of technology skills and
content objectives.
5.

Align differentiat ed professional development by instructional level to the content scope and
sequence with embedde d technology skills, so that t eaching staff can easily and efficiently
identify their highest priority areas. For example, if th e manipulation of fonts for effect (size,
color, style) were aligned t o a grade 2 poetry writing standard, a professional development
module/opportunity of these "font fea tures" should be made readily available to grade 2
te aching staff.

X

X

6.

Include monitoring the integration of t echno logy skills into content lessons and daily practice as
a component of teacher walkthroughs and personal professional goal setting.

X

X
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Initiative :
Recommendation:

Integration of Technology and ICT Skills
CA-2.1

Develop a process and t imeline for
systemically integrating both student

Leadership
Responsibility:

Curriculum
Instructional Technology

technology skills and information
literacy skills in grades K-12.
Interdependencies:

(PD dependent on funding
of ITF position)

Estimated
Cost:

$133,800
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5.3

Student Assessment, Reporting, and Evaluation
Initiative:

Recommendation:

Expand/Monitor Lexia and Galileo Implementations
CA-3.1

Continue the implementation of both
Lexia and Galileo systems.

Leadership
Responsibility:

Curriculum
ICTS

Action Steps
•oenotes that step has already started.

1.

Continue to support teachers in their use of Galileo, ensuring that upgrades are complete and
printers, scanners, and/or copiers remain in good working order.

X

X

X

2.

Provide additional training on use of developing quality assessment and using the resulting
student assessment data to pinpoint target skills and differentiate instruction.

X

X

X

3.

Develop strategies to improve technica I support for the resources necessary to use both systems.

X

X

X

4.

Develop and implement a monitoring and evaluation strategy to ensure that LPS can determine
the effectiveness of these initiatives/investments over time.

X

X

X

5.

Include refresher professional development for new staff and those requiring additional tra ining
to maximize the potential of these systems.

X

X

X

6.

Work with both X2 and Ga lileo staff to investigate options to port Ga lil eo stud ent assessment
data into X2 for easier access and to eliminate duplication of data entry by district staff.

X

X

Interdependencies:

Estimated
Cost:

$56,400
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5.4

Curriculum Development and Instructional Management
Initiative:

Recommendation:

Implement a Web-based Solution for Sharing Resources
CA-4.1

Develop and implement a web-based
environment for administrators,
teachers, parents, and students to
share resources at district and school
levels.

Leadership
Responsibility:

I nstructiona I Technology Leadership
ICTS

Action Steps
• oenotes that step has already started.

1.

The current strategy for sharing files at the district and school levels is not meeting the needs of
multiple audiences, primarily because this solutio n, the School Desk intranet, cannot be accessed
from remote locations.

X

2.

LPS is in the process of deploying Microsoft Share point to provide a variety of district document
management and communication services. LPS needs to develop a comprehensive plan for the
Sharepoint implementation that includes specific goals for specific audiences and tasks along
with implementation milestones.

X

3.

The development of th e Sharepoint im pleme ntation plan should include an assessment of the
d istrict's document m anagem ent and communica tion services need s including the sharing of
resources by administrators, t eache rs, pare nts, and stud e nts at district and scho ol levels.

X

4.

If Sharepoint is det ermined to be the best we b-based optio n fo r sharing resources, then this
need s to be incorporated into the implem entatio n pla n.

X

5.

If Sharepoint is not deemed the most appropri at e solution, th en o ptions po te ntially bette r suited
to this t ask nee d to be evaluat ed o n the me rits o f cost versus be nefits, since Share point is
curre ntly being deployed.

X

6.

Regard less of the resulting solutio n selected, an im plementatio n pl an for securing, configuring,
and offering professio nal deve lo pm e nt for multi ple a udiences will be req uired.

X
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Initiative :
Recommendation:

Implement a Web-based Solution for Sharing Resources
CA-4.1

Develop and implement a web-based
environment for administrators,

Leadership
Responsibility:

Instructional Technology Leadership
ICTS

teachers, parents, and students to
share resources at district and school
levels.

Interdependencies:

Estimated
Cost:

$7,000
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5.5

Curriculum Development and Instructional Management
Initiative:

Recommendation:

Expand X2 Pilot
CA-4.2

Continue to pilot and implement
additional X2 modules, such as the
parent portal.

Leadership
Responsibility:

ICTS

Data Administrator

Action Steps
•oenotes that step has already started.

1.

Review all X2 modules and document current level of implementation at each instructional level
(elementary, middle, and high school).

X

2.

Prioritize the phase-in of additional X2 modules and identify necessary resources, human and
technical to address short- and long-term priorities.

X

X

3.

Use pilot efforts to anticipate and prepare for broad-scale im pie mentation issues including the
identification of professional development needs and successful strategies.

X

X

4.

Develop a monitoring and evaluation strategy to ensure that LPS can refine the deployment of
these over time throughout the district.

X

X

Interdependencies:

Estimated
Cost:

$0
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1.0

INTRODUCTION AND RATIONALE
'The plan recognizes that technology is at the core of virtually every aspect of our daily lives
and work, and we must leverage it to provide engaging and powerful/earning experiences and
content, as well as resources and assessments that measure student achievement in more
complete, authentic, and meaningful ways."
U.S. Department of Education

Transforming American Education~ LEARNING~ Powered by Technology
Executive Summary, National Education Technology Plan 2010
The Teaching and Learning Technologies chapter focuses on the types of technology-based
teaching and learning resources available to Lowell Public Schools' (LPS) teachers, students, and
community members. Specifically, instructional software applications and subscription services
available throughout the school district are reviewed. The issues of access and equity are also
analyzed from the perspective of technology-based solutions to provide equitable access to
teaching and learning resources for all LPS students. The role and potential of information and
t echno logy resource centers (library m edi a) in prov iding current research resources and
dev eloping information and communication t echnology skills are also included.
The subt opics wi thin this secti on include:
•

Instru ctional Ap plica ti ons and Di gital Cont ent

•

Technology Utilizati on

•

Special Populati ons

•

Inform ati on and Technol ogy Resource Centers (Libraries/Media Resource Centers
(LMC))
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in fall 2011. This chapter
of the Information Technology Blueprint is predicated on the needs analysis and detailed key
findings documented in the Staff Development and Human Resources Management section of
the Technology Assessment fin a I report.

2.1

Instructional Applications and Digital Content
Budget constraints, the loss of the ITS positions, and limited grant funding over the past
five years have significantly impacted the selection of instructional applications and
digital content available to students and teachers in LPS.
The key findings for Instructional Applications and Digital Content include:
•

Most teachers appear to rely primarily on X2", Galileo· , the productivity suite
installed on classroom and lab-based computers (generally, Microsoft Office\
and, most recently, Lexia · ,for enhanced teaching and student learning. FASST
Math and Fraction Nation by Tom Snyder Productions (TSP) are currently being
installed on elementary and middle school computers, respectively, to support
mathematics instruction.

•

Newer Macintosh computers include the iLife" suite that includes iMovie",
Photo Booth· , and GarageBand·. Specialty computer labs and some individual
classrooms may have other applications installed, such as Photoshop· in a
middle school lab or interactive whiteboard (IWB) software in some classrooms,
but these are not available consistently throughout the district.

•

Additional instructional software applications that are accessible to some
schools/teachers and not others include: Balanced Literacy, Reading A-Z, Read
180, Timed Reading, Accelerated Math, Raz Kids Online Leveled Books Library

(K-6)
•

A few teachers are experimenting with the Google collection of Tools for
Schools and other Web 2.0 resources, such as blogs and wikis. Frequently,
teachers who have created wikis and other interactive pages have found them
blocked by the school and are unable to use them in their classroom. There are
limited (if any) school district policies guiding teachers who are exploring
interactive Web applications. The policy is currently dictated by what is blocked
and what is not by district Web filters.
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2.2

Technology Utilization
Students within schools and across the school district do not have the same access to
technology resources. These discrepancies exist due to a number of reasons, including sitebased management, which allows schools to make purchasing and distribution decisions; the
age of the school; and unequal grant funding (some schools/classes apply and receive grant
funding, while others do not).
The key findings for Technology Utilization include:
•

Schools reported having a variety of technologies in varying quantities, including
interactive whiteboards, digital video cameras, digital cameras, scanners,
document cameras, and projection devices. In some cases, uses are limited
because the projection equipment was not purchased with a laptop to run it.

•

One school has recently incorporated the Khan Academy Online Videos (2,600
videos across content areas) into instruction. It is unclear if other LPS educators
are aware of this free teaching and learning resource.

•

The critical mass that currently exists in LPS consists of outdated computers that
have long outlived their productive capacity and are ready to be recycled
appropriately. Pockets of relatively new technology resources (less than three
years old) are scattered across the district and co-mingled with many iMac G3
computers that were first introduced in 1998 and discontinued in 2003- making
them at least eight years old.

•

Principals, teachers, and students noted problems with both the quality and
consistency of network services across the school district. Some school staff
mentioned an improvement in quality since the onset of the school year, but
there still appear to be frequent and regular interruptions in network services.
LPS is currently implementing solutions using e-Rate funding to upgrade both
the local and wide area networks (LANs and WANs) and bring wireless capacity
to most schools.

•

The vintage and capacity of most of the computers currently used in LPS
classrooms compound many of the network issues experienced by teachers.
Extremely slow launch times, incompatibilities, and lack of necessary software
updates were all mentioned repeatedly. Internet speed will continue to be
hindered by aging computer hardware.

•

The school district provides an Internet filtering system, which was described by
principals, teachers, and students as overly restrictive. Input from Instruction
and Curriculum leadership is not solicited prior to blocking websites. There
appears to be no formal process/procedure for instructional staff to
recommend changes and access to specific sites.
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2.3

Special Populations
Students comprising the special populations within LPS (Special Education, Students at
Risk, Title 1, Early Childhood Education, Bilingual, ESL, LEP, Gifted and Talented, Careers
and Technical Education) have varying access to technology resources. In many cases,
leadership within the different departments appears to be the driving force with respect
to the level of technology integration implemented to meet the needs of these diverse
learners.
The key findings for Special Populations include:

2.4

•

Special education students appear to have similar access to technology
resources as the general student population unless a specific technology
accommodation is identified in the Individual Education Plan (IEP). For example,
students were observed in an elementary school program for those with
auditory challenges using individual and classroom audio enhancement systems.
Another student (non-verbal) was observed using a digital communication
board.

•

Alternative programs for middle and high school students are located in very old
facilities that present a number of challenges with respect to retrofitting them
51
with 21 Century technologies. Leadership in the middle school program has
identified a collection of computer-based programs (Renaissance Math, Reading
Comprehension, and Timed Reading) that is showing excellent results with
respect to raising reading and math skills- with some students gaining 2+ years
growth in one school year.

•

LHS is in the process of formally adopting a credit recovery program. The LPS
School Committee approved the program recommended by high school
leadership in October of 2011 and they hope to have the program implemented
by the start of the January semester.

Information and Technology Resource Centers (Libraries/Media
Resource Centers (LMC))
Due to budget constraints, there are no certified Library Media Specialists (LMS) in the
elementary and middle schools; most are staffed with Library Aids primarily to manage
book circulation tasks. These positions are civil service positions, not para-professionals,
thus they have limited teaching responsibilities. The high school has one certified LMS
and two Library Aides. One elementary school has based their full-time Content Literacy
Specialist in the Library Media Center. The loss of school librarians across the district has
significantly impacted the role that their counterparts across the nation fulfill with
respect to teaching students about copyright, information literacy, search strategies,
research skills, and other core 21st Century skills.
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The key findings for Information and Technology Resource Centers include:
•

A number of years ago, LPS implemented the district-wide version of lnfoCentre
by Sagebrush as their Library Management System. Follett purchased Sagebrush
in 2006 and X2 Development Corporation in 2010. lnfoCentre is a district-wide
server-based Library Management System.

•

LHS lists five online databases available for student research. There appear to be
few, if any, subscription-based information services available at the elementary
or middle school levels. A middle school library website has links to some open
source research resources including encyclopedia.com, a free online
encyclopedia.

•

Library staffing limitations have not allowed LPS to expand the role of library
staff to serve as information literacy specialists.
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3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of Teaching and Learning Technologies were
identified during the comprehensive information technology assessment conducted in the in fall
2011 and were described in the Technology Assessment report. This section outlines the major
recommendations that address the current status described in the previous section of this
document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., TLT for Chapter 3) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 3,
Teaching and Learning Technologies, section 3.1, Instructional Applications, would be numbered
TLT-1.1, the second recommendation in this same section would be TLT-1.2.

3.1

Instructional Applications and Digital Content
TLT-1.1

Web-Based Digital Resources Clearinghouse

Expand the awareness of and access to instructional resources by implementing a
sea rchable Web-based digital resources clearinghouse.

TLT-1.2

Computer Compatibility Updates

To red uce the frustration of users with various versions of Microsoft Office and
applications such as Adobe Flash and Adobe Reader, install compa tibility modules on
and/or upgrade the utility applications on all computers. Establish a long-term plan and
remote management strategies for maintaining these update regularly as feasible.

TLT-1.3

Research Cloud-Based Software Services

Research the pros and cons of free, cloud-based productivity and information
management systems such as Google Tools for Schools or Microsoft's Live@EDU.

3.2

Technology Utilization
TLT-2.1

21st Century Classroom Configurations

Determine the appropriate levels, collections, selections of blended learning
51
technologies and peripheral devices that are needed to support 21 Century classrooms
across the school district.
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TLT-2.2

School and Teacher Websites

Determine the best long-term strategy and solution(s) for developing and sustaining
dynamic school and teacher websites.

3.3

Special Populations
TLT-3.1

Technology Resources for Special Populations

Continue to identify resources and strategies at all grade levels to ensure that students
included in special populations are provided with the resources and preparation
required to achieve AYP.

TLT-3.2

Credit Recovery Program Implementation

Continue to explore credit recovery programs for the Lowell High School.

3.4

Information and Technology Resource Centers
TLT-4.1

Library Management System Upgrade

Alth ough not an immediat e pri ority, research district library needs, th en procure and
implement a web-based library m anagement system.

TLT-4.2

Online Subscription Services

Investigate and subscribe to a f ew core online reference databases for upper
elementary, middle, and high school research project s and multi-grade leve l, crossdiscipline, Web-based content services appropriate fo r K-8 students and t eachers.
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4.0

RESEARCH AND BEST PRACTICES
A significant quantity of published research exists on best practices in using technology to
improve teaching, learning, and school management, and this body of knowledge continues to
increase annually. CELT staff and consultants regularly review research publications, technology
journals, reports, and legal summaries, both in print and online to remain abreast of emerging
issues. In addition, they present at and attend local, national, and international conferences
focusing on educational technologies. Feedback from clients during the implementation of their
technology blueprint initiatives provides CELT with an experiential knowledge base as well. CELT
has been building this collective knowledge base continually for the past seventeen years while
working with departments of education, school districts large and small, and a variety of public
and private organizations, many of which are national in scope.
In addition to nationally researched approaches to technology use in education, CELT assimilates
the best practices of each of our clients into our body of knowledge and will do so during this
engagement with Lowell Public Schools. The following pages highlight the research and best
practices that most closely relate to the needs and goa Is of the Lowell Public Schools.
The current infrastructure, resources, and staff expertise are unable to support the full usage of
online learning opportunities at all district schools. Lowell Public Schools requires a
comprehensive pian for equitable access, use, and support of information technology
throughout the district.
To ensure that appropriate, effective, and proven strategies are employed to support student
achievement, LPS should establish a clearinghouse of curriculum-based resources that represent
the most successful strategies currently used across the district.
It is essential for the LPS Technology Blueprint to remain a living document. This will only occur if
district leadership identifies monitoring and assessment approaches to evaluate the
implementation and effectiveness of select strategies as well as projects initiated through the
Technology Blueprint.

4.1

Instructional Applications and Digital Content
Instructional Resources Selection Acquisition Guidelines
To assist LPS leadership with the identification, review, and purchase of instructional
digital content, the following steps are recommended at the district level:
•

Identify and select developmentally appropriate applications for grades
PreK-12 that align with the current curriculum documents while supporting
and enhancing the current productivity application.

•

Research, review, and analyze best-practice strategies and accompanying
applications.
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4.2

•

Determine which digital, instructional resources, beyond the productivity
suite, are desired by most LPS schools (differentiated by primary,
elementary, middle, high school, and adult audiences).

•

Formulate guidelines and processes for individual schools to investigate and
implement alternative software solutions for specific
audiences/needs/learning groups.

•

Coordinate vendor demonstrations of instructional technology applications
at convenient sites throughout the district.

•

Negotiate high volume purchasing agreements (district/school site-licenses,
lab pack discounts, and multi-user subscriptions) with those vendors who
distribute desired learning resources.

•

Develop dissemination strategies for making teachers aware of these
resources and their intended use.

•

Distribute procedures for securing applications/subscriptions at these prices
to all schools.

•

Disseminate to all schools links of free digital content available on the Web
that aligns with district curriculum standards.

Technology Utilization
Instructional Resources Configuration, Selection, and Management
The developmental needs of primary, elementary, middle, and high school students
differ. Thus, the instructional application selected for each group should address these
differences. The goals for successfully implementing a variety of teaching and learning
technologies throughout the district are to:
•

attain school, district, and state curriculum standards;

•

individualize learning to address multiple styles and developmental stages;

•

provide authentic and meaningful learning experiences;

•

promote effective problem solving and decision making;

•

improve communication, cooperation, and collaboration skills;

LPS needs to ensure that the process for selecting technology-based curriculum
resources is followed. A standardized process will improve the consistency of the
availability of curriculum resources in all schools. This supports equity across the district,
provided that all classrooms have access to these curriculum resources. The
identification of suites of technology-based resources for differentiated audiences
across the district will also enable the district to leverage its size for cost savings through
bulk and/or site license purchasing.
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LPS leadership teams must consider the following developmental needs of the learner
populations within the district when selecting the standard suites of software
applications for primary, elementary, middle, secondary, and adult learning
environments.

Primary (PreK to grade 2)
For the primary learner, his/her world must be rich with letters, sounds, words,
numbers, patterns, colors, creatures, community, creativity, and cooperation.
Unlike early computer applications, an abundant selection of programs exists
that "drill" and "thrill" (rather than "drill and kill") while practicing and
reinforcing emerging reading and math literacy skills. The graphical user
interface (GUI) of both the MAC OS and Windows operating systems, combined
with quality sound capacity on all modern computers, allows even the youngest
user to explore and experiment independently in electronic environments.
Graphical representation of real-world experiences begins the process of
building bridges from the concrete to the abstract for the early learner.
Instructional applications selected for the primary learner will include:
•

CD-ROM interactive storybooks;

•

creativity and exploratory applications rich with graphics and sound;

•

beginning keyboard activities;

•

paint and draw programs;

•

graphically based data-manipulation applications;

•

introductory writing application, rich with graphics;

•

concept mapping applications;

•

simulations.

Elementary (grades 3 to 5)
Now a master of basic reading and math concepts, the elementary learner seeks
multiple opportunities to practice and apply these skills. He/she is ready to
explore more complex topics, consider multiple opinions, research new
information, and draw his/her own conclusions. The occasion to
produce/publish for a younger audience presents situations designed to build
self-confidence and independence.
Instructional applications selected for the elementary learner will include:
•

keyboard applications;

•

productivity suite (word processing, database, spreadsheet);
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•

production tools (Web design, video production, multimedia,
presentation development);

•

graphically based data manipulation applications;

•

concept mapping applications;

•

differentiated applications to reinforce and/or review specific
curriculum topics;

•

simulations and micro-world applications;

•

communication applications (e-mail, Web browser).

Middle School (grades 6 to 8)
Many middle school students across our nation have already sailed past the
technology skills level of educators within our schools. They send e-mail with
ease, instant message (1M), and chat on line- frequently all at the same time.
They know how to use search engines and strategies to find information readily
on the Web. Many have created and maintain Web pages for family and friends.
Unfortunately, this is a critical time when the disparity between the "haves" and
"have nots" becomes most evident. Students with access to computer
technology beyond the school day are able to cre ate reports using word
processors, movies with digital production applications, songs and music with
midi-resources, and generate professional quality desktop publishing products,
while students without access continue to submit handwritten papers.
Multimedia presentations, websites, and video production projects are also
within reach of the middle school child with access to the Internet, camcorders,
digital cameras, and video production equipment. Emerging higher-order
thinking skills need to be honed and challenged for all learners within the school
environment. LPS will need to seek multiple strategies to level the playing field
for the middle school student.
Instructional applications selected for the middle school learner will include:
•

keyboard applications;

•

productivity suite (word processing, database, spreadsheet);

•

production tools (desktop publishing, Web design, video production,
multimedia, presentation development);

•

data collection tools, probes, meters;

•

graphically based data manipulation applications;

•

concept mapping applications;

•

differentiated applications to reinforce and/or review specific
curriculum topics;

•

note taking, citation generating, and research resources;
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•

simulations and micro-world applications;

•

communication applications (e-mail, Web browser, groupware for peer
review).

Secondary (grades 9 to 12}
The world of work is a reality in one fashion or another for most high school
students either through part-time jobs, volunteer activities, or internships.
Some have already identified career paths, others seek to further their
education through degree or certification programs, and some decide to leave
the school environment prior to receiving their diploma. LPS seeks strategies to
improve student attendance and reduce dropout rates among the secondary
student population. All high school students will require the competitive edge,
allowing them to compete in an increasingly sophisticated, global economy and
workplace. Secondary-school environments strive to meet the needs of all these
audiences: prepare students with workplace competencies which allow them to
enter the job market and succeed immediately, provide pathways to positive
higher-education experiences, and engage the disinterested with meaningful
experiences and opportunities advancing toward the attainment of their
diploma. All secondary learning environments must promote skills fostering high
level s of learning, engaging higher-order thinking, and encouraging
collaboration, teamwork, and sense of citizenship. The infusion of a diverse
array of technology resource s throughout secondary school facilities provides
the potential to meet the disparate needs of this audience. This section provides
an overview of teaching and learning technology resources for the secondary
school student.
Instructional applications selected for the high school learner will include:
•

productivity suite (word processing, database, spreadsheet);

•

production tools (desktop publishing, Web design, video production,
photography/multimedia, presentation development);

•

data collection tools, probes, meters;

•

data manipulation applications;

•

concept mapping applications;

•

differentiated applications to reinforce and/or review specific
curriculum topics;

•

note taking, citation generating, and research resources;

•

CAD/CAM development resources (applications and equipment);

•

test preparatory applications;
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4.3

•

communication applications (e-mail, Web browser, groupware for peer
review);

•

computer-science programming languages.

Special Populations
Adaptive and Assistive Technology Resources
Adaptive and assistive technology resources continue to play a significant role in helping
to equalize learning environments for special education students. Some of the
technologies used to aid the educationally challenged student in the classroom include:
•

text-to-speech programs that use a digital voice and read text aloud from
software applications, e-books, or Web-delivered content;

•

individual and classroom auditory enhancement systems

•

word prediction applications that present up to nine different possibilities
once the writer begins to type;

•

portable keyboards, alternative keyboards, and switches to simplify the
mechanics of the writing process;

•

concept-mapping software that presents information, both in graphic and in
outline format;

•

electronic manipulatives that are digital versions of objects used to
demonstrate math concepts such as tangram blocks to create a design or
dice to solve a probability problem.

It has been demonstrated that students with learning challenges benefit when using
technology-integrated strategies and resources as illustrated below:
•

Students with attention deficit/hyperactivity disorder (ADHD) benefit from
using multimedia, desktop publishing, outlining (such as Inspiration· or
Kidspiration "),and word-prediction software to allow for divergent thinking
while providing a resource to organize their thinking.

•

It has been observed in students with behavior disorders that computerbased activities often provide motivation and tend to lessen acting-out
behavior patterns. Word processing and word-prediction programs also
tend to reduce stress and frustration levels during writing ta sks in thi s
student population.

•

Students with oppositional defiance disorder and autism respond positively
to the creation of micro-environments or mini-societies and movie
production within the special education classroom.

•

The student with autism may benefit from being allowed to tape
presentations instead of having to present them in front of a live audience.
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Keyboarding or taping to reduce the stress of touching pencils is also a
successful strategy with this population. Text-to-speech and coloradjustment features may prove beneficial as well as including computergenerated illustrations for presenting complex concepts. The use of
interactive whiteboards is also providing positive interactions with students
on the autism spectrum.
•

To help the hearing or visually impaired student compensate, assistive
listening devices to increase volume and clarity as well as low-vision devices,
such as big screens, text-to-speech, and large keyboards are available. Color
and volume settings on the computer can be adjusted for higher contrast
and louder sound output.

•

Students diagnosed with emotional/behavior disorder (EDC) find that using
word processing to write and revise written work helps to prevent
outbursts. Graphic organizers may also reduce stress in the learning
environment. Allowing these students to "discover" the wonder of software
applications and content on the Internet can produce significant rewards.

•

Strategies that focus on the ergonomics of the learning environment help
the specia 1-needs student with significant development delay (SDD). These
strategies include positioning the computer low enough for the student's
feet to touch the ground, placing the monitor at eye level, using a timer to
practice sharing, providing headphones to eliminate distractions, adjusting
control-panel settings for the mouse and keyboard, and securing larger
keyboards for easier typing.

•

Current Macintosh, Microsoft, and Linux operating systems are designed
with control features for the visual display, audio feedback, and text-tospeech that in the past needed to be purchased as add-on applications.
These accessibility options are generally grouped into the following
categories, solutions for: 1) visual impairments, 2) hearing impairments and,
3) mobility impairments.

Many school districts across the nation are embracing the universal access/universal
design (UDL) model that employs a proactive strategy to making print and digital
content more readily accessible to special-education students and any other students
experiencing learning challenges. CAST, Center for Applied Special Technology, at
http://www.cast.org, is the nation's leader with respect to UDL.
Before a formal special needs evaluation has been conducted, the universal
access/universal design model provides educators with a number of interventions that
can be tried immediately with any student experiencing learning difficulties and in some
cases may provide all the remediation needed for that student to be successful.
Many resources are now available for developing instructional materials and Web sites
that embrace the universal design concept and include the following:
•

CAST, Center for Applied Special Technology at http://www.cast.org
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4.4

•

Bobby, get your website "Bobby Approved" at
http://ww.cast.or g/udi/Bobby215.cfm

•

Web Content Accessibility Guidelines 2.0 0 at
http://www.w3.org/TR/WCAG20

•

Section 508 of the US Rehabilitation Act at http://www.section508.gov

Information and Technology Resource Centers
Library and Information Management
Usually located centrally within the school, the Information and Technology Resource
Center combines the roles of today's library services, audio visual/media departments,
and technology center into one information and technology resource center for
teachers and students. Four specific environments are incorporated to the conventional
library media area:
•

technology research station(s);

•

student workstations;

•

technology lending center;

•

video control room.

All computers in this area would be connected to the school and district-wide network,
providing access to printers, the Internet, data files created in other classes, and
network applications and devices.
Centralized library management systems are Web-based, allowing access to the entire
district collection from any district computer on the network with a current Web
browser. Centralized solutions reduce redundancy, are easier to maintain, increase
reporting capacity, and provide easier access to data that compares usage of collections
across a district. The current industry leaders in centralized systems share many of these
common Web-based characteristics, requiring only a Web browser for accessing the

LMS.
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5.0

IMPLEMENTATION APPROACHES AND ACTION PLANS
The implementation strategies included in this chapter incorporate the following factors:
•

district's and superintendent's goals

•

Technology Assessment Report (Key Findings and Recommendations)

•

current status of projects currently ongoing in LPS

•

high priority areas as identified by LPS leadership staff

•

current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint chapter. For each initiative,
district/superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., TLT for Chapter 3) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 3, Teaching and Learning
Technologies, section 5.1, Instructional Applications, would be numbered TLT-1.1, the second
Action Plan in this same section would be TLT-1.2.
Staging and phasing of implementation steps is displayed over three years. Some initiatives will
continue beyond this three-year timeframe. The staging/phasing matrix indicates the year in
which the activity is planned to begin and end. An "X" denotes the start of an activity. Activities
that are already in process are marked with an asterisk(*). Note that changing budgetary
conditions may accelerate or impede the implementation schedule.
The Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for anticipating the resources and budgetary support needed from year to year to
achieve the district's priority goals.

Action Plans are included for the following recommendations:
•

•

Instructional Applications and Digital Content
TLT-1.1

Web-based Digital Resources Clearinghouse

TLT-1.2

Computer Compatibility Updates

TLT-1.3

Research Cloud-based Software Services

Technology Utilization
51

TLT-2.1

21 Century Classroom Configurations

TLT-2.2

School and Teacher Websites

© 20 12 Ce nte r fo r Educa tio na l Lead e rship a nd Tec hno logy (CE LT)
FINAL - Febru ary 14, 2012

Page 16

Lowell Public Schools
Technology Blueprint/Plan
Chapter 3: Teaching and Learning Technologies
•

•

Special Populations

TLT-3.1

Technology Resources for Special Populations

TLT-3.2

Credit Recovery Program Implementation

Information and Technology Resource Centers

TLT-4.1

Library Management System Upgrade

TLT-4.2

Online Subscription Services
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5.1

Instructional Applications and Digital Content
Initiative :

Recommendation:

Web-Based Digital Resources Clearinghouse
TLT-1.1

Expand the awareness of and access
to instructional resources by
implementing a searchable Webbased digital resources clearinghouse.

Leadership
Responsibility:

Curriculum
Instructional Technology

Action Steps
•oenotes that st ep has already started.

1. Convene a committee or team to research, select, and implement a searchable Web-based

X

system with the ability to: search by multiple variables (title, grade level, subject area), add
comments (when a resource is most effective, issues, learning style), track free Web-based tools
that are not blocked by the district Web filters, offer resources for both teachers and
administrators, and assist vertical teams in planning efforts.
2.

Assemble a team including instructional leaders, principals, teachers, and students to begin to
identify, classify/tag, and organize available (currently owned by LPS and available for free on the
Web) instructional resources for grades K-12 in all disciplines.

3.

Ensure that for all resources entered into th e syste m, softwa re com patibility is clearly ide ntified
base d upon both pl atfo rm (M ac or Windows) and the ve rsion o f the o perating syst em. Clea rly
identify Web-base d, free resources, including a notatio n th at they a re ap proved (no t blocked ) by
the district Web filte r.

4. Use this resource to continue to e ncourage the use of t echno logy software to sup port the st ate

X

X

X

X

stand ard s. With the recent enha nce me nt t o the d istrict wid e area netwo rk and inst all atio n of
wireless access thro ugho ut the district, t eachers and stud ents should be abl e to take advantage
o f many free Web-base d too ls and resources.

Interdependencies:

CA-1.1, CA-2.1
(dependent on ITF funding)

Estimated
Cost:

$42,000

© 20 12 Ce nter for Educatio nal Lea de rship and Technology (CELT)

Page 18
FINAL - Febru ary 14, 2012

Lowell Public Schools
Technology Blueprint/Plan

Chapter 3: Teaching and Learning Technologies
Initiative:
Recommendation:

Research Cloud-Based Software Services
TLT-1.3

Research the pros and cons of free,
cloud-based productivity and

Leadership
Responsibility:

information management system such
as Google Tools for Schools or
Microsoft's Live@ EDU.

Curriculum
Instructional Technology
Director of ICTS

Action Steps
•oenotes that step has already started.

1.

The district wide area network enhancements and installation of wireless access throughout the
district offer significant potential to seek "cloud-based" software services. Once LPS WAN and
LAN infrastructure upgrade is complete, formalize a district-wide Web-based strategy to archive,
organize, and inform teachers of the wealth of free Web-based resources, such as the Khan
Academy videos, that are available to educators.

X

2.

Develop a district-wide team to investigate Web 2.0 resources and their practical application
within the classroom, including sharing best practices and teacher and student resources. Include
these resources in the digital resources clearinghouse (see TLT-1.1).

X

3.

Develop a process for teachers to recommend resources to be included in this listing of free
resources and to ensure that the district filters do not block them.

X

4.

Disseminate findings to t eachers throughout th e school district and support with professional
development offerings.

X

X

X

5.

Develop o r incorpo rate into a revised Acceptable Use Policy (AUP) for students and te achers,
guidelines, respon sibilities, a nd expectations for using Web 2.0 interactive tool s and resources.

X

X

X

6.

Phase this impl ementation over tim e as outdated computers are replaced with computing
devices with the capacity to function quickly and easily on the Web via the district networks.

X

X

X

Interdependencies:

CA-1.1, CA-2.1
TLT-1.1

Estimated
Cost:

$21,000
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5.2

Technology Utilization
Initiative:

Recommendation:

21st Century Classroom Configurations
TLT-2.1

Determine the appropriate levels,
collections, selections of blended
learning technologies and peripheral
devices that are needed to support
21st Century classrooms across the
school district.

Leadership
Responsibility:

Curriculum
Instructional Technology

Action Steps
•oenotes that step has already started.

1.

2.

3.

4.

Convene a team to research and identify minimum instructional technology configurations and
equitable distribution strategies for all instructional spaces including:
•

instructional levels (PreK-2, 3-5, 6-8, and 9-12)

•

content area and curriculum area

•

specialty configurations such as art, music, physical education, science labs, world language
labs, business education labs, engineering labs, and video production studios

•

adaptive assistive environments

•

library/m edia facilities

X

Develop, formally endorse, and advance an equity policy and/or guidelines to ensure that all
teachers, stud ents, parents, and staff in all schools have equitable access to district technology
resources to promote advanced and inte ractive learning in all classrooms by providing
technologica l tool s to engage students.

X

X

Review and analyze the existing funding strategie s employed to attain and maintain a specified
level or critical mass of instructional t echnology learning tools over time. Ensure that the plan
provides for continual upgrades after the critica l mass t argets are reached. Investigate
alternative funding strategies targeted specifically toward equity.

X

X

Consider funding district-level purchases of online resources to guarantee equity, make training
and support easie r, and secure best volume pricing.

X

X
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Initiative :
Recommendation:

21st Century Classroom Configurations
TLT-2.1

Determine the appropriate levels,
collections, selections of blended

Leadership
Responsibility:

Curriculum
Instructional Technology

learning technologies and peripheral
devices that are needed to support
21st Century classrooms across the
school district.

5.

Standardize productivity suites versions across the district. Systems should be standardized for
Mac and Windows platforms for instructional and administrative systems.

6.

Continue to retire and recycle aging computer resources, as in many cases no level of
improvement to the WAN or LAN will increase network access speeds for some of the district's
oldest computers. In some cases, these old devices may slow the capacity of the network for
other faster computing devices.

X

X

X

7.

Consider repurposing computers that meet specific criteria and would function well in a thin
client environment.

X

X

X

Interdependencies:

CA-1.1, CA-2.1
TLT-1.1, TLT-1.3, TLT-3.1

Estimated
Cost:

X

$1,374,00
(allowance)
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Initiative :
Recommendation:

School and Teacher Websites
TLT-2.2

Determine the best long-term strategy
and solution(s) for developing and
sustaining dynamic school and teacher
websites.

leadership
Responsibility:

Instructional Technology
School Principa Is
Teachers

Action Steps
*Denotes t hat step has already started.

1. Convene a team to review the different school web page options currently in place and identify

X

the pros and cons of each (cost, ease of use, teacher access, parent portal, etc).
2.

In the near term, standardize on a few of the existing strategies for establishing dynamic school
and teacher websites, then pilot these to further assess the ir potential and ease of use. Offer
professional development as necessary for pilots.

X

X

3.

Seek input from principals and teachers across the district regarding individual school and
classroom, respectively, website desirability, use, access, and features.

X

X

X

X

4. M o nitor and evaluate pilots by watching w e bsite developme nt, postings, use, and traffic. Survey
pilo ts for input and fee dback.
5.

Select strat egies and solutio ns from pilot feedback f or making recom me ndatio ns rega rding
schoo l and teacher w ebsite d evelopme nt. Follow existing dist rict protocol s and procedures to
impleme nt these strat egies district-wid e ove r time.

X

6.

At the schoo l distri ct leve l, det ermine if teache rs will be expect ed at some point in time to
m aintain a Web presence in the form of a blog or w e bpage.

X

Interdependencies:

Estimated
Cost:

X

$145,600
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5.3

Special Populations
Initiative :

Recommendation:

Technology Resources for Special Populations
TLT-3.1

Continue to identify resources and
strategies at all grade levels to ensure
that students included in special
populations are provided with the
resources and preparation required to
achieve AYP.

Leadership
Responsibility:

Special Education
Instructional Technology

Action Steps
• oenotes that step has already started.

1.

2.

3.

Continue to consider equity in computer access for all special education students, ensuring that
Section 508 compatibility for universal design and Web content accessibility guidelines are
followed.

X

X

Develop strategies for reviewing resources for special population by committees that include
teachers with knowledge of and expertise with these unique learners. Analyze assessment data
to identify special education students not achieving AYP and expand the use of adaptive and
assistive technology strategies to assist them in attaining AYP.

X

X

Develop a strategy to disse minat e knowledge of and expa nd be st practice strategies identified
for spe cial audie nces incl uding th e Universal Design for Learning (UDL). Link this strat egy to th e
red esign of district internal w ebsite.

X

4. Purs ue grants as w e ll as alliances with o rganizatio ns, such as CAST (Ce nter fo r Applied Specia l

X

Te chnol o gy).
5.

Ensure that purchases for spe cial pop ul ation s, including those with fund s from gra nts and PTAs,
follow district procure me nt g uidelines to help ensure compatibility with exi sting resources.

X

X

6.

Continue to implement application s and adaptive/assistive devices on a student-by-stude nt basis
as w arranted in Individual Educa tio n Plans (I EPs).

X

X

Interdependencies:

CA-1.1, CA-2.1
TLT-1.1, TLT-2.1

Estimated
Cost:

$211,000
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1.0

INTRODUCTION AND RATIONALE
''The technology that has so dramatically changed the world outside our schools is not changing
the learning and teaching environment within them."
-Executive Summary in Toward a New Golden Age in American Education

National Education Technology Plan 2004

The Learning Environments and School Facilities chapter focuses on the many types of learning
environments that can be configured, reconfigured, and moved to achieve ubiquitous access to
learning resources for all students. These environments address the needs of teachers, schoolbased administrators, students, and even community members via remote access and virtual
learning environments. The second topic included in this chapter addresses the technology
support systems within the school facilities that ensure clean, safe, and environmentally friendly
buildings in which teaching and learning can take place. With growth in the district, the issues
associated with new construction and school retrofits are also addressed.
The subtopics within this section include:
•

Techn ology-Enh anced Learning Environments

•

Sch ool and District Admini strative Managem ent Enviro nments

•

School Facilities
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in fall 2011. This chapter
of the Information Technology Blueprint is predicated on the needs analysis and detailed key
findings documented in the Learning Environments and School Facilities section of the
Technology Assessment final report.

2.1

Technology-Enhanced Learning Environments
The current aging and diverse collection of technology resources avai Ia ble to create 21st
Century learning environments in Lowell Public School (LPS) classrooms is insufficient to
realize the vision articulated by district leadership. The lack of professional development
and technology proficient mentors/models, along with unreliable equipment, has
deterred may LPS teachers from regular use of technology tools for teaching, learning,
and assessment.
The key findings for Technology-Enriched Learning Environments include:
•

Most elementary and middle school classrooms have at least one computer
(Windows or Macintosh OS) for teacher use to access X2 (that is also used by
students at times). Some classrooms have an additional computer(s) hardwired
to the network for student use. Most of the classroom computers appear to be
between four and ten years old. These desktops (also a combination of
Windows and Macintosh and OS) are configured with Microsoft Office and a few
content-specific applications. Most high school classrooms have at least one
Windows-based computer for teacher use. Some classrooms have an additional
computer(s) hardwired to the network for student use. These desktops are also
configured with Microsoft Office and a few content-specific applications. There
are approximately 1,000 located in the 175 classrooms at LHS.

•

With respect to computer lab environments, at the elementary level many are
no longer functional or underutilized due to age and disrepair/damage. Others
are used primarily for Galileo assessments. Some of these labs have computers
that are less than three years old and some are nearly 10 years old. Each middle
school has at least one computer lab for their technology education class. The
use of these labs and the technology education curriculum appears to vary from
school to school. On the LHS campus there are total of 10 computer labs, each
with approximately 30 computers. The computers in these labs range in age
from those purchased in 2006 to those purchased in 2011. Eight of these labs
are used for classroom teacher sign-up and the HS library media specialist
manages this process; the remaining labs are course-specific. There are 24
computers in the library that are available for circulation, research, and
accessing school district databases. The newest of the eight computer labs
(2011) is located adjacent to the library media center (LMC).
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2.2

•

Schools report having a variety of technologies in varying quantities, including
interactive whiteboards (IWB), digital video cameras, digital cameras, scanners,
document cameras, and projection devices. The distribution of projection
devices and interactive whiteboards varies across the school district. It is not
clear how they are distributed.

•

Most elementary and middle school libraries have limited technology resources
beyond a few circulation stations. A few have three to six computer stations of
varying ages for student research, although most students interviewed
mentioned that they do most of their research at home because of the district
filters. In one middle school, the seven newest Macintosh computers in the
school are located in the LMC. The LHS library media center has both circulation
stations and student research computers. High school students also mentioned
the limited access to quality Web resources due to district filtering policy.

•

Teachers reported having access to, but are not necessarily using, all of the
available technology resources. Teachers reported that because some of the
technology is old and often fails, it can be frustrating to use. Teachers feel they
must always have a backup plan when trying to integrate these technologies.

School and District Administrative Management Environments
Many of th e district-, school-level administrative, and teacher computers were
assigned/updated during the deployment of X2 to support online attendance and
generate progress reports and report cards using the system. Many of these systems are
reachin g their functional capacity.
The key findings for School and District Administrative Management Environments
include:
•

Administrative staff throughout th e school district use computers that are
configured with the Windows operating system and Microsoft Office, and that
have installed or access to the administrative applications necessary to
comp lete their job requirements. It is unclear if there is a refresh policy.

•

Most classroom teachers have a teacher desktop in their primary classroom that
is hardwired to the school district network. These desktop computers ran ge in
age from approximate ly 4-7 years. Teachers requested the option of being able
to connect their personal laptops to the LPS network, but have not been
allowed to do so to-date .

•

Teacher workrooms observed had limited technology resources for teacher use
during planning periods/time.

•

LPS support staff struggle with keeping operating systems, readers (for example,
the Adobe Acrobat reader for pdf files), and other extensions up-to-date on
administrative and teacher computers, making access to shared documents in
multiple versions a challenge district-wide.
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2.3

School Facilities
Technology is useless unless it can be connected to electricity and service. The district
has done an exceptional job at upgrading the IT infrastructure, but the electrical
infrastructure for those older facilities was designed for a classroom with very little need
for peripheral electricity. The modern classroom has projectors, multiple computers,
document cameras, and printers, all requiring connectivity to electricity. Teachers are
forced to design their classroom based on which outlet is working, not necessarily which
design most makes sense for their classroom.
The key findings for School Facilities include:
•

Each of the schools has been upgraded, or will be upgraded, to a minimum of
CATSe or CAT6 wiring. This wiring is capable of Power over Ethernet (PoE) and is
utilized for the wireless access points as well as the new phone system.

•

There is limited electrical wiring and outlets within the classroom. The addition
of interactive whiteboards, projectors and document cameras are located near
where power outlets are, not necessarily where the teacher would like them. In
other words, in older classrooms, current electrical outlet locations dictate the
layout of the classroom.

•

The current video surveillance system is a coaxial-based, DVR solution. This
solution is capable of accessing the information remotely.

•

Cable access is limited within each classroom. However, th e new VBrick solution
should enable cable TV access to every classroom provided it has a projector
and computer to connect to the broadcast.
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3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of Teaching and Learning Technologies were
identified during the comprehensive information technology assessment conducted in fall 2011
and were described in the Technology Assessment report. This section outlines the major
recommendations that address the current status described in the previous section of this
document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., LESF for Chapter 4) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 4,
Learning Environments and School Facilities, section 3.1, Technology-Enhanced Learning
Environments, would be numbered LESF-1.1, the second recommendation in this same section
would be LESF-1.2.

3.1

Technology-Enhanced Learning Environments
LESF-1.1

Minimum Technology learning Environments Guidelines

Define, endorse, support, and advance minimum technology learning environment
guidelines to ensure that all teachers and students in all schools have equal access to
district technology resources in order to promote advanced and interactive learning in
all classrooms by providing technological tools to engage students.

LESF-1.2

Instructional Technology Refresh Program

Research, develop, deploy, and maintain a short- and long-term instructional technology
refresh program that increases school district inventories of modern computing devices
with the ultimate goal of a device for each student. This refresh program will help to
ensure that the technology in LPS schools more closely aligns with home computing
resources and supports hands-on, project-based, authentic, and engaged learning.

3.2

School and District Administrative Management Environments
LESF-2.1

Application Standardization

Standardize administrative productivity software, ensuring that each computer has the
latest updates and versions to ensure document compatibility across the district.
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3.3

School Facilities
LESF-3.1

District-Wide Electrical Upgrade

Explore a district-wide capita I project that would upgrade the electrical service and
outlets to each building. Outlet location should be dictated by a classroom layout
standard.

LESF-3.2

Expansion of HS Video Surveillance

Expand upon the implementation of the high school video surveillance to be a
centralized DVR solution for access anywhere within the City for all schools. The firewall
needs to enable outside users to log into the system to remotely monitor activity in the
event of a situation.
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4.0

Research and Best Practices
A significant quantity of published research exists on best practices in using technology to
improve teaching, learning, and school management. This body of knowledge continues to
increase annually. CELT staff and consultants regularly review research publications, technology
journals, reports, and legal summaries, both in print and online formats to remain abreast of
emerging issues. In addition, these individuals present at and attend local, national, and
international conferences focusing on educational technologies. Feedback from clients during
the implementation of their technology blueprint initiatives provides CELT with an experiential
knowledge base. CELT has been building this collective knowledge base continually for the past
20 years while working with departments of education, large and small school districts, and a
variety of public and private organizations, many of which are national in scope.
In addition to nationally-researched approaches to technology use in education, CELT
assimilates the best practices of each of our clients into our body of knowledge and will do so
during this engagement with LPS. The following pages highlight the research and best practices
that most closely relate to the recommendations proposed for LPS in the section 3.0.

Technology-Enriched Learning Environments
LPS seeks to develop prototypes for best practice, scientifically-researched learning
environment modules to assist schools and teachers in developing multiple strategies
for building environments that best support their curriculum approaches. Learning
environments will be designed to support a range of instructional activities appropriate
to meet the developmental needs of the learners, staff competencies, school initiatives,
and specific technology applications. These learning environments will include:
•

teacher workstations with projection capacity and control system;

•

individually networked (wired and wireless as appropriate) classroom
computers with task-specific peripherals;

•

individual, portable computing devices for every child, such as text processors,
tablets, netbooks, smart phones, ereaders, and graphing calculators for contentspecific activities;

•

mobile computer labs on recharging carts with wireless network connectivity
(carts are available for 15-30 laptop computers);

•

instructional technology and vocational laboratories of 12-30 computer
workstations;

•

information and technology resource centers with print and digital content and
access to online subscription services;

•

distance or virtual learning centers.

School personnel will need to consider how to deploy appropriate resources (e.g.,
hardware, software, technology, support services) effectively in order to maximize the
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benefits of the entire technology system. The equitable distribution of the technology
resources throughout the schools will enable all students, teachers, and administrators
to function more effectively.
Accessibility and mobility of resources is critical. Teachers should ideally be able to
provide 1:1 student to computing resource ratios as needed by requesting and
reconfiguring existing technologies. These blended technologies learning environments
may include desktop and laptop computers, numeric and graphing calculators, handheld
computing devices, portable word processing devices, peripherals (e.g., color printers,
scanners, digital and digital video cameras), tablets, netbooks, ereaders, and sufficient
consumable resources to maximize the potential of these devices. The goal is for each
classroom to have nearly on-demand access to these resources with minimal difficulty.
Technology-enhanced learning environments are usually, but not always, designed to
incorporate one or more computers. The capacity, location, size, mobility, versatility,
peripheral devices, and accompanying software applications help to define the
functional capacity and intent of specific learning environments. Most school
environments will implement variations on one of six model configurations: 1)
classroom computer (generally the teacher station); 2) computer clusters (three to six
computers); 3) computer classrooms (15 to 30 computers); 4) individual computing
devices (1:1 device to child ratio); 5) information and technology resource center
technology resources; and 6) virtual/elearning/distance learning classroom. These
technology-enhanced learning environments are intended to be dynamic models that
encourage the creation of hybrids and variations to meet the specific needs of the
students.

Classroom Technology Configurations
51

To achieve new teaching and learning environments, a 21 Century classroom is
proposed that includes technology enhanced teaching tools that will
dramatically appeal to students' eyes and ears. These classrooms include:
•

a teacher computer (laptops are generally preferred);

•

student computers or mobile computing devices;

•

projection capacity (projector, Smartboard, and/or document camera);

•

accompanying age-appropriate software;

•

on-demand access to mobile computing resources and peripherals.

Universal Design for Learning {UDL}
The Universal Design for Learning model offers the district a wide variety of
proactive strategies to use with the struggling learner. This model supports the
inclusion of a specific suite of technology-support resources installed on
computers throughout the district based on the current percentages of
identified special education and at-risk learners. These district-wide resources
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allow this population of learners to communicate and compete on a level
playing field supported by the integration of universal access and design
technologies in multiple locations throughout LPS schools. In addition, all
students with varying learning styles can benefit from universal access and
design features available on workstations located throughout the school
campuses.

Computer Lab Technology Configurations
The instructional technology classroom, or computer lab, provides a 1:1
student-to-computer ratio by locating approximately 15 to 30 networked
computers in one instructional area. Specific functions of these classrooms may
require access to one or more file servers. School-wide network connectivity of
these systems will provide access to printers, Internet access, library media
center resources, and DVD devices. The ability to project an image of the
computer screen to a large group using a projection device significantly
increases the quality of large-group instruction. A permanent, ceiling-mounted
projection device is generally the preferred projection solution in this
environment. The inclusion of an interactive white board for efficiently capturing
and downloading brainstormed ideas, diagrams, charts, and other board notes
is recommended.
Specialty areas in LPS schools may include one or more computer labs with
approximately 30 computers or an information and technology resource center
with 15 to 30 computers for student and teacher use. Computer labs are
currently available in both stationary (desktop systems) and mobile varieties
(comprised of laptops and a printer in a recharging cart with wheels). Stationary
computer labs are generally hard-wired to the network and provide the wide
bandwidth required for accessing and distributing video. Mobile labs use
wireless technology to connect to the network, and are well suited to accessing
the Web, sharing files, and connecting to printers. Thin client configurations are
feasible and recommended for some applications.
Computer lab configurations may serve the following purposes:
•

Writing and research lab;

•

Instructional integration activities;

•

CAD/CAM and Engineering courses;

•

Business applications center;

•

Personal productivity centers;

•

Computer literacy/programming/computer science;

•

Assessment and managed learning environments.
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Impact & Effectiveness of Ubiquitous Access & Peripheral Devices on Teaching &
Learning
The lack of definitive research supporting the integration of instructional
technologies to improve student academic performance has been a challenge
for school districts across the nation. Finally, a few large-scale projects that have
been carefully and closely monitored and evaluated are offering definitive
results. In the fall of 2007, the Maine one-to-one laptop program, launched in
2002, announced improved scores on writing skills assessment. "The first in a
series of studies aimed at evaluating Maine's pioneering laptop program,
Maine's Middle School Laptop Program: Creating Better Writers concludes that
the use of laptops improves scores on writing skills assessments, that more
frequent use is linked to higher scores, and that writing skills of laptop users
transfer to writing without a laptop." The full text of this article titled, A

research study from the University of Southern Maine shows that the state's
one-to-one laptop program improves scores on writing skills assessments, by
Mary Axelson can be found at:
http://www.k12blueprint.com/k12/blueprint/story_good_news_from_maine_a
bout_the_impact_of_laptops_on_writing_skills.php.
The full research report by the Maine Education Policy Research Institute
(M EPRI) at the University of Southern Maine. is located at:
http://www.usm .maine.edu/cepare.

Library Media Center Prototypes
Located centrally within most LPS schools, the information and technology
resource cen ter combines the roles of today's library services, audio visual and
media departments, and technology center into one information and
technology re source center for teachers, students, and community members.
The library media area includes the following incorporated areas:

•

technology research station(s);

•
•
•
•

student workstations;

checkout desk;

•

online card cata log;

•

workroom and office space .

technology lending center;
video control room;

All computing devices in this area would be connected (wired or wireless) to the
school and district-wide network, providing access to printers, the Internet, data
files created in other cla sses, and network applications and devices.
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The library media area is defined by its multiple purposes. Given the combined
functions of providing access to information, as well as a place to process the
information, the information and technology resource center offers students
and teachers an arena for extensive research and production opportunities.
While this configuration is the least suited for formal large-group presentations,
it serves as a resource-rich facility where independent and small-group learning
are encouraged.
In some schools, the distance learning or online learning classroom is located in
the library media area, frequently with a glass wall enclosure to allow for
passive monitoring of these independent learners by library or media staff or
paraprofessionals.

School and District Administrative Management Environments
The computer resource in school districts with the greatest potential for implementing
change and creating change agents is the teacher computer. This is the computer
assigned to an individual teacher to assist with teaching, learning, and management of
daily classroom functions. Whether it is a full-size desktop system or a portable model,
the acknowledgment that educators require tools at least equivalent to those used by
students is critical to the successful integration of all other technology-enriched learning
environments.
In addition to learning technologies needs, school administrators and support staff will
require sufficient technology resources to manage their work and meet the district goal
of becoming an efficient and effective organization.

District- and School-Level Administrative Suites
Administrative computing resources within each LPS school will include modern
workstations, printers, and telephones equipped with voicemail capacity.
To support school instructional technology services, several building-level
system s must be in place. These systems include a private branch exchange
(PBX) telephone system with voicemail, network servers (Web, fileserver),
Ethernet switches to interconnect workstations and servers, and a router that
connects the school to the district network as well as the Internet and district
applications and an uninterruptible power supply (UPS).
Upon installation of both learning technologies and administrative management
technology resources, school leadership should require configuration, set up,
and testing of all computer systems prior to acceptance.
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Teacher Computing Resources
To manage the emerging diversity of today's classroom, the individual teacher
configuration should provide confidentiality and portability with video-out and
large-group projection capabilities, telecommunication access, and network
connectivity. This system should be compact enough to travel with the teacher
who provides instruction in a variety of classrooms and into the homes of all
educators. Access to the school network allows for flexibility in lesson planning,
preparation, resources selection, and reporting purposes.
The teacher workstation area normally is located toward the front of the room
in proximity to the teacher's desk. The exact location needs to be determined
on a room-by-room basis. Access to voice, video, and data communications
should be available at this location. Thus, two voice and data cables and one
video drop cable should be brought to this area. This allows access to a
telephone, the Internet, and the video programming distributed throughout the
school.
A highly-effective approach to enabling teachers to improve productivity in their
professional tasks as well as in their instructional delivery is to provide them
with portable computers for use in the classroom and at home. Voluminous
research has indicated that the staffs that use computers in their daily lives or
profession are highly likely to use them effectively with their students.

Teacher Workroom Resources
Faculty planning offices and workrooms should be established within each
learning area of the campus. Learning areas might be determined by grade,
wing, building level (first or second floor), or department. These spaces should
support effective teaching practices, encourage sharing of resources
(technology- and non-technology-based), and offer adequate room for team
meeting and discussions.
At approximately 375 square feet, some of the technology resources that would
be housed in the teacher workrooms or faculty planning offices include:

•
•
•

Scanner

•

Wireless and wired network access

•
•
•

Telephone and facsimile

Printer
Digital and video cameras

Projection capacity
Laptops, desktops, tablets
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The teacher workroom should be sound-attenuated to ensure quiet conditions
for lesson preparation, personal telephone conferences, etc. The area would be
wired for voice and data retrieval and transmittal, and should have enough
outlets to provide for portable electronic equipment. The materials preparation
center should include large worktables, large-volume copying machine, a
laminating machine, paper cutters, wall-mounted monitor with DVD
capabilities, secure materials supply closet, intercom, and telephone.

School Facilities
Lighting
Lighting in schools should provide a learning environment that enhances the learning
process. Lighting should allow students and teachers to perform visual tasks quickly and
comfortably.

Electrical Power
Electrical Receptacles: The National Electric Codes (NEC) recommends that each
instructional space should have six general-purpose duplex receptacles and one
duplex receptacle for each computer and should allow flexibility in their
placement.
Line Conditions: Schools should be surveyed about power failures, their electrical
needs, and the current electrical power, if this information is not already
available.

Critical Design Installation and Utilization Challenges
Potential safety issues in the current and future learning environments must be
identified, including a careful inspection of the added electrical power, the location of
PVC cable, and the location of cables on floors. All potential safety hazards in the
current learning environments must be corrected. Periodic inspections of learning
environments will be scheduled for safety hazards created by added electrical power,
inappropriate location of PVC cable, and location of cables on floors.
In addition, there are installation and utilization challenges, such as working around
sprinkler heads and installing power and wiring to ceiling mounted projection units
because of the ceiling and wall construction techniques in facilities of different ages.

Strategies for Physical Security and Student Safety
Security issues cover three major areas: physical security of facilities (e.g., intruder
alarms); physical security of technology components (e.g., theft of components); and,
data/network security (e.g., protection against hackers).
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Ongoing risk assessment will be performed that will identify assets and threats. Security
is not absolute and comes at a cost. Cost can be measured in dollars for hardware,
software, and staff time; it can also be assessed in terms of loss from ease of use. The
cost of guarding against a potential threat must be weighed against the cost of
recovering from it.
Schools may improve the security of technology by:
•

installing theft-deterrent devices on computers in classrooms;

•

expanding intrusion alarm systems with more zones and adding links to
centra I security staff/control;

•

ensuring that video surveillance covers all areas in which newly acquired
technology is concentrated, and that surveillance video is monitored.
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5.0

IMPLEMENTATION APPROACHES AND ACTION PLANS
The implementation strategies included in this chapter incorporate the following factors:
•

district's and superintendent's goals

•

Technology Assessment Report (Key Findings and Recommendations)

•

current status of projects currently ongoing in LPS

•

high priority areas as identified by LPS leadership staff

•

current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint chapter. For each initiative,
district/superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., LESF for Chapter 4) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 4, Learning Environments
and School Facilities, section 5.1, Technology-Enhanced Learning Environments, would be
numbered LESF-1.1, the second Action Plan in this same section would be LESF-1.2.
Staging and phasing of implementation steps is displayed over three years. Some initiatives will
continue beyond this three-year timeframe. The staging/phasing matrix indicates the year in
which the activity is planned to begin and end. An "X" denotes the start of an activity. Activities
that are already in process are marked with an asterisk(*). Note that budgetary changes may
accelerate or impede the implementation schedule.
The Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for anticipating the resources and budgetary support needed from year to year to
achieve the district's priority goals.

Action Plans are included for the following recommendations:
•

•

Technology-Enhanced Learning Environments
LESF-1.1

Minimum Technology Learning Environments Guidelines

LESF-1.2

lnstructiona I Technology Refresh Program

School and District Administrative Management Environments
LESF-2.1

•

Application Standardization

School Facilities
LESF-3.1

District-wide Electrical Upgrade

LESF-3.2

Expansion of HS Video Surveillance
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5.1

Technology-Enhanced Learning Environments
Initiative:

Recommendation:

Minimum Technology learning Environments Guidelines
LESF-1.1

Define, endorse, support, and advance
minimum technology learning
environment guidelines to ensure that
all teachers and students in all schools
have equal access to district
technology resources in order to
promote advanced and interactive
learning in all classrooms by providing
technological tools to engage
students.

Leadership
Responsibility:

Department of Curriculum &Instruction
School Administrators
Teachers

Action Steps
•oenotes that step has already started.

1.

2.

3.

Research and define minimum technology learning environments by instructional level (PreK-2,
3-5,6-8, 9-12) for classroom computers (desktop, laptop, and/or handheld); computer lab
environments (stationary or mobile); age-appropriate peripheral devices (scanners, digital/video
cameras, MP3 players); production resources (including video-production, broadcasting, and
pod casting capacity); content specific devices (such as digital probes/sensors/microscopes and
graphing ca lculators); distance learning, e-learning, and/or online learning opportunities;
projection capacity (digital white board technology, TV/monitors) for classrooms, instructional
areas, and common areas where large groups can meet (library, ca fet erias, auditoriums); and
printer access (black and white, color, networked, high-speed).

X

Address teacher computing needs by investigating and analyzing the ben efits and challenges of
replacing tea cher desktop computers with laptop computers, which provide teachers the
capab ility to access school files from home.

X

X

Formally endorse standards that ensure that all teachers, students, and parents in all schools
have equal access to district technology resources to support student achievement in all
classrooms.

X

X
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Initiative :
Recommendation:

4.

Minimum Technology learning Environments Guidelines
LESF-1.1

Define, endorse, support, and advance
minimum technology learning
environment guidelines to ensure that
all teachers and students in all schools
have equal access to district
technology resources in order to
promote advanced and interactive
learning in all classrooms by providing
technological tools to engage
students.

Leadership
Responsibility:

Department of Curriculum &Instruction
School Administrators
Teachers

Create, publish, and disseminate these minimum technology learning environment standards to
school leadership teams so that individual schools can review and design the learning
environments with the resources included in the guidelines to address the technology scope and
sequence, support I CT literacy skills requirements and address specific school needs.

X

5.

Develop funding strategies using school, district, grants, and other available sources to create
developmentally appropriate, minimum technology learning environments in all schools.

X

X

6.

Incorporate refresh plan strategies to keep these resources current over the long term.

X

X

Interdependencies:

LESF-1.2

Estimated
Cost:

$6,946,000
(allowance)
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Initiative:
Recommendation:

Instructional Technology Refresh Program
LESF-1.2

Research, develop, deploy, and
maintain a short- and long-term
instructional technology refresh
program that increases school district
inventories of modern computing
devices with the ultimate goal of a
device for each student.

Leadership
Responsibility:

Superintendent
School Committee
Schools

Action Steps
•oenotes that ste p has already started.

1.

Research, develop, and formally adopt short- and long-term instructional technology refresh
program.

X

2.

Include in refresh plans strategies to reach a critical mass of modern technology resources in all
schools.

X

X

3.

Determine refresh cycles of instructional technology resource and develop funding streams to
refresh com puters, periphe rals, and netwo rk infrastructure in alignme nt with indust ry st andard s.

X

X

X

X

4. Secure district lead ership and community commitment t o provide technical support to maintain
and upgrade resources that meet the supported sta nd ard.
5.

Secure instru ctio nal t echno logy resources to achieve critical mass levels in all schools.

Interdependencies:

LESF-1.1

Estimated
Cost:

X

$4,164,600
(allowance)
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5.3

School Facilities
Initiative:

Recommendation:

District-Wide Electrical Upgrade
LESF-3.1

The City and the district should
explore a district-wide capital project
that would upgrade the electrical
service and outlets to each building.
Outlet location should be dictated by a
classroom layout standard.

leadership
Responsibility:

Superintendent
City

Action Steps
*Denotes that step has already started.

1. Combine the data collected for lighting control systems with the need for electrical upgrades in

X

the classroom including upgrades to the generators at specific school sites.
2.

Research the availability of Federal Tax Credits that would be passed on to the architects and
engineers and/or the contractors for improving operational efficiencies. These tax credits could
then reduce the charges from the contractors to the City/district.

X

3.

Assess the viability of floating a bond referendum and/or uti I izing current capital funds for
upgrades.

X

4.

Develop an overall feasibility study with multiple options from full upgrade t o partial upgrade.

X

Interdependencies:

Estimated
Cost:

$3,021,000
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1.0

INTRODUCTION AND RATIONALE
"Concentration on technology to the exclusion of human factors is a prescription for failure
under the conditions of innovation diffusion."
-Kim Dooley

The IT Organizational Development and Staffing chapter focuses on IT organizational
effectiveness. It includes leadership, governance, business alignment, staff proficiencies, and the
leveraging of all IT resources across the district. It is important to set district-wide guidelines and
identify funding strategies to ensure that all instructional, administrative, and support staff, as
well as the students they serve, are provided with reliable support services to maintain and
repair technology resources as well as coordinate upgrades and procurement. Reliable
technology support services are essential if all teachers and instructional staff are to incorporate
appropriate technology resources into the teaching and learning process.
The subtopics within this section include:
•

Organization and Staffing

•

IT Career and Program Development

•

Technical and End-User Support Model

•

Staffing for Operational, Technical, and End-User Support
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in September/October,
2011. This chapter of the Information Technology Blueprint is predicated on the needs analysis
and detailed key findings documented in the IT Organizational Development and Staffing section
of the Technology Assessment final report.

2.1

Organization and Staffing
The Information Technology Department at Lowell Public Schools (LPS) has changed
dramatically over the years, shifting from a model with an IT Director and a Director of
Instructional Technology to a model with a Network Manager, a few technicians, and
little support for instruction. Figure 1 shows a graphic representation of the current LPS
IT organizational structure.

Superint endent

I

I

I

I
~

...

Dep. Supt. of
Finance and
Operations

...

I

~

Student Suppo rt
Services

J

I

Network
M anager

Asst. Supt. for

Asst. Supt. Of
Curriculum, lnstr.
and Assess

M ac Support
(Contracted}

High School
Principal
I

I

2 Media Tech
Support Liaisons
( 1 assigned to
HS}

I

1 PC Repair/
Troubleshoot

I

1 Net. Mgr
1 Tech Support
{+1 Tech Supp

I

Library Media
Specialist

from MIS}

Figure 1. Current IT Organizational Structure
Technical support f or PCs and netwo rk infrastructure is coordinated through the
Managem ent Info rm ati on Syst em s (MIS) Department, with support f o r M acintosh
computers o utsourced to a v endo r wh o is contract ed by th e City. There are curre ntly
f our staff in th e MIS Departm ent: a Netwo rk Manager, a deskto p repair/tro ubleshooting
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technician, and two Media Technology Support Liaisons. One Media Technology Support
Liaison is assigned to the high school, where there is a Network Manager and a desktop
repair/troubleshooting technician. The MIS Department is responsible for managing
2,150 users and 8,000 CPUs in addition to other educational technology, such as
printers, interactive whiteboards, and projectors. This group is not part of the leadership
team, so they are not involved in planning at a systemic level.
Administrative systems, accounts and policies are managed by MIS, including the entry
of some data, such as new employee data fore-mail account creation, which is provided
in hard copy.
For instructional support, there was once an Administrator of Educational Technology,
who oversaw all facets of the instructional technology program, including technology
planning, desktop support, instructional applications, data systems, and technologyrelated grants. This was an administrative position. The position was eliminated in 2007.
At the school level, there were up to 22 Instructional Technology Specialists (ITS), who
conducted professional development, maintained the computer labs, and assisted with
technical support. Due to funding cuts, the number of positions was reduced and all but
4 were finally eliminated. A few schools utilize building-based funds for teachers to work
on IT-related issues outside the school day.
The key findings for Organization and Staffing include:

2.2

•

Technology Staffing is at a minimum level, covering administrative systems
support, network management, and technical support, with some services
outsourced.

•

Instructional support positions have been eliminated due to budget cuts and,
although a few positions are maintained at the school-level through the Allied
Arts program, this has not been a priority for the district.

IT Career and Program Development
In general, job descriptions for MIS sta ff are outdated; most were written around 1999.
A few have been updated since in response to hiring needs, but some still refer to
outdated technology, such as Windows NT and CO-towers. Some positions require
specific technical certifications; most do not. It is not clear why the technical support
staff need a Bachelor's degree (Master's preferred). This may limit the pool of available
candidates.
While the MIS staff appears to be competent and current on the district's te chnology
infrastructure, this is due to th eir personal sense of professionalism rather than any
formal professional development goals. Taking a positive perspective, this is a group of
individuals who are committed to their jobs; the negative side is that, as new
technologies or best practices arise, they may not be aware of these. It was noted that
as new systems come into the district th at MIS must support, such as X2, MIS staff do
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not always participate in training activities. As a result, their ability to support school
and district staff is dependent on their own exploration of the application.
The key findings for IT Career and Program Development include:
•

2.3

Technology-related job descriptions are outdated and required qualifications
are not aligned to responsibilities or competencies needed.

Technical and End-User Support Model
Two members of the MIS staff have been assigned to Lowell High School long-term.
While one has primary responsibility for the network and the other for the desktops,
they are able to share responsibilities in many ways. Since the addition of two new staff,
the Network Manager is working on a strategy to map responsibility for specific areas to
each member of the team, which they will be responsible for learning and supporting.
There is no formal process for cross-training or advancement.
Macintosh users enter a Help request into Numara®'s Track-It!®, the Help system used
by the City and the contractor who manages the Macintosh computers. PC users submit
a Help request by emailing the Help Desk Manager or the Network Manager. This
becomes problematic because users send multiple emails about the same problem, and
the technical support staff spends a lot of time respondin g to these emails rather than
resolving the issues. At the time of the data collection, the Network Manage r has
recently purchased a district-wide license of Track-It!, which includes a knowledge base
and would enabl e users to submit and track Help tickets electronically, however th ere is
no plan for a coordinated roll-out including training and Help Desk coordinator.
The average response time currently to resolve a problem is "long," with system and
network outages addressed first, and many desktop issues remaining open for weeks.
With 6 total repair staff and 7,000 to 8,000 computers, the ratio is far from manageable.
Having adequate staff for technical support is a major issue. Additional staff members
are needed for repairs and network support because technology has become critical and
people need access all the time. Because of the age of the equipment, there is a high
incidence of failure. In most of the computer labs visited, there were anywhere from
one to eight computers out of order, so that teachers could not rely on the ava ilability
of a computer for each student in the labs.
There is no on-site support at the elementary or middl e school level for technical
support, staff development, or instru ctional technology integration. The technical
support staff spends a great deal of time traveling between schools. Remote Desktop is
not widely used. In addition, there are no guidelines or service-level agreements
outlining expectations for response time and re solution of calls. This is a major
complaint of school-based staff as they try to plan lessons using th e t echnology that is
available.
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End-User Support
As recently as six years ago, the district supported an Administrator of Educational
Technology and up to 22 Instructional Technology Specialists and LPS participated in
several grants related to technology integration. Approximately five years ago, in
response to a critical funding shortage, the position of Administrator of Educational
Technology was eliminated and later most of the Instructional Technology Specialist
positions were eliminated as well.
When teachers use technology, many feel that they need to have a back-up plan in case
it does not work. It is difficult to completely make the shift until there is complete
confidence that the technology will be available and working when needed. As
dependence on technology increases, having adequate staff for technical support is an
increasingly important issue. Additional staff members are needed for repairs and
network support because technology has become critical, and people need access all
the time.
The key findings for Technical and End-User Support Model include:

2.4

•

There are a total of six technical support staff plus one contractor, three of
whom are assigned to the high school.

•

lnstructiona I technology support has not been a priority at the district level,
though some principals staff this out of local budget sources.

•

Because of the limited resources and lack of end-user support, many teachers
are reluctant to integrate technology into their teaching.

Staffing for Operational, Technical, and End-User Support
While PC maintenance and repairs are managed by LPS staff, Macintosh systems are
supported by an outside vendor. Because of the age of the equipment, it can be
assumed that the calls are more frequent than they would be with newer equipment.
The network engineering, design, installation, and maintenance are performed by an
outside vendor, who also has a contract with the City.
The City webmaster takes responsibility for the district website. Users email the
webmaster, sending him items to post. There is a process whereby he can set up an
account for users to create and post th eir own webpages, but this is not widely known.
The key findings for Staffing for Operational, Technical, and End-User Support include:
•

Macintosh support is contracted to an outside vendor, who also consults for the
City.

•

The district website is managed by the City webmaster.
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3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of IT Organizational Development and Staffing
were identified during the comprehensive information technology assessment conducted in
September/October 2011 and were described in the Technology Assessment report. This section
outlines the major recommendations that address the current status described in the previous
section of this document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., ODS for Chapter 5) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 5,
IT Organizational Development and Staffing, section 3.1, Organization and Staffing, would be
numbered ODS-1.1, the second recommendation in this same section would be ODS-1.2.

3.1

Organization and Staffing
ODS-1.1

Information, Communication, and Technology Services (ICTS)
Director

Develop the visionary and leadership role of Inform ation, Communication, and
Technology Services Director, reporting to the Deputy Superintendent of Finance and
Operations and participating on the executive leadership team to ensure the role of
technology in support of school district priorities.

ODS-1.2

Reorganized Department of Information, Communication, and
Technology Services (ICTS)

Reorganize Management Information Services (MIS) into the Information,
Communication, and Technology Services (ICTS) Department, which will be responsible
for infrastructure, data and integration, and instructional technology.

3.2

IT Career and Program Development
ODS-2.1

Job Portfolios for ICTS Staff

Revise job descriptions to reflect all job responsibilities, technical proficiencies,
qualifications, certifications, and experience required for these positions.

ODS-2.2

Career Road map for ICTS Staff
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Develop a formal career track with qualifications, training, and resources to move to the
next level. Implementation strategies include a "roadmap" to define each path of the
career ladder and the skills, coursework, and experience that are needed to progress.

3.3

Technical and End-User Support
ODS-3.1

Increased Training Opportunities for Technical Staff

Include MIS staff in training activities on new technologies and new systems. By
attending training with users, they will gain perspective on uses and issues from the
user-perspective and be better able to address questions that arise. Ensure that MIS
staff benefit from conferences and vendor training as appropriate. Set goals for crosstraining so that no single individual is the sole source of support for a major application.

ODS-3.2

Reduced Dependency on Technical Support Staff

Develop and implement a set of strategies for reducing the dependency on MIS staff for
technical support.

ODS-3.3

Target Ratio for Technical and Instructional Support Staff

Develop a target staffing ratio for technical support and work towards achieving that
goal. The ratio will include setting guidelines for the number of FTE technical support
staff members based on the number of computers, including Help Desk staff m em bers,
network adm inistrators, hardware technicians, and other IT support staff members. This
model will be increa singly important as the district increases the ratio of computers per
student.

ODS-3.4

Help Desk

Define and staff a Help Desk to coordinate the calls and tickets submitted for technical
support.

ODS-3.5

Outsourcing Review

Analyze the cost and benefits of outsourcing the Macintosh support vs. the cost and
benefits of hiring this experti se in-house. If the district continues to purchase 60% Apple
computers, this may be a desirable skill to staff (See Chapter 15 for budget review
recommendation.)
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3.4

Staffing for Operational, Technical, and End-User Support
ODS-4.1

Target Ratio for Instructional Technology Facilitators

Define and staff the position of Instructional Technology Facilitator (coach position) as a
non-affiliated position to support the appropriate use of technology in the curriculum.
The recommended staffing level is .5 FTE per 30-60 teachers.
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4.0

Research and Best Practices
Placing the appropriate number of people with the right skills, knowledge, and experiences in
the right place at the right time is the key to the success of both implementation and operation
of a comprehensive information technology system. Educators within LPS are poised to enter a
new era of technologically enriched learning environments not only in schools, but also in the
home and in the community. In order for technology to be a successful enabler of improved
student learning, new organizational structures and corresponding roles and responsibilities
must be deployed.

Target Staffing Levels
It is difficult to assign a ratio of technology staff to computers. The number of
computers that one technology specialist can support varies based on the age and
quality of the computers, the rigor with which they are maintained and upgraded; the
level of triage that occurs through the Help Desk, knowledge base, and the level of
teacher intervention prior to calling the support staff. While staffing targets have been
proposed at one technician per 500 computers, or one technician per 350 computers,
these are often unattainable for school districts. Another alternative is presented in the
following table, taken from the Massachusetts Department of Elementary and
Secondary Education's School Technology and Readiness (STaR) assessment.

Table 1: Technology Support Staffing levels

levels of Progress
Row

Focus Areas

(M)

Technical
Support
(hardware,
operating
system,
network)

Early Tech

Some technical
support and minimal
support t ool s to
resolve 95% of
problems in greater
than five days.
Problem s cause major
disruptions t o
curriculum delivery
using technology.

Developing Tech

Sufficient technical
staff and support
t ool s to resolve 95%
of problems in two
to five days. Sameday technical
support for
infrastructure
problems by ca 11-in.
Problem s
sometimes cause
major disruptions t o
curriculum delivery
using technology.
Designated Network
Administrator.

Proficient Tech

Sufficient technical
staff and support
tools to resolve 95%
of problems within
two days. Same-day
in-classroom
t echnical support
available. Problems
infrequently cause
major disruptions to
curriculum delivery
using techn ology.
Network
administrator.
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Advanced Tech

Sufficient technica I
staff and support
t ools t o resolve 95%
of problems within
one day. Technical
support is readily
available on-site for
both infrastructure
and application
problem s. Problem s
do not cause major
disruptions to
curriculum delivery
using technology.
Network
administrator.
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Levels of Progress
Row

Focus Areas

(N)

Technology
Integration
Specialist

Early Tech

Developing Tech

No district level
Technology Director.

District level
Technology
Director.

Local instructional
technology support is
inconsistent.

One-half
instructional
technology
specialist per 60120 staff.

Proficient Tech

Advanced Tech

District level
Technology Director.
Dedicated
instructional
technology
specialist-one half
person per 30-60
staff. Dedicated staff
at district level for
data management
and assessment.

District Technology
Director. Dedicated
instructional
technology
specialist-one half
person per 30-60
staff. Dedicated staff
at district level for
data management
and assessment and
to help produce
integrated
curriculum content.

Technical Support Model at the School Level
Historically, most industries respond to technology by creating new positions to manage
it. To manage books, w e have lib rarian s; t o m anage me dia, w e have m edia speciali st s; to
manage infrastructure, w e hav e n etwork managers. Figure 2 sh o w s some of the
positi ons th at h ave b een created within e ducatio n to respond to specific techno logies.

Most Learning Organizations Respond to
Technology by Creating Positions
Technology
Printing Press

Posit io n
----------

Librarian

Mainframe Computers - - - - - - - ~

MIS I Data
Processing Staff

Televi sion I Radio - - - - - - - - -

Media Specialist

Microcomputers

--------

-~

Instructional
Technology
Coordinator

Telecommunications
& Internet
- - - - - - - - - - -~

Network Manager

Multimedia Devices - - - - - - - __..

??

Virtual Reality - - - - - - - - - -

??

© Cen te r for E duc ational Leade rs hip and Technology 2010

Figure 2: Industry Response to Technology
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In many cases, the responsibilities of these positions overlap and, as a result, it becomes
unclear who should actually assume certain roles. With the convergence of library,
media, and technology services, and these challenging economic times, it is often
possible to consolidate these roles into a single position. LPS will achieve significant
gains by streamlining the delivery of these complementary services. As library media
staff already take the lead at the school level for staff development and information
literacy skills training, to endorse and support this at the district level will empower
them to work with classroom teachers on curriculum integration and strategies for
integrating technology competencies. To do so, the following criteria must be in place:
•

Designate the Library/Media Specialist as the single point of contact in each
school site for all technology and information functions. The leader should be
called the Coordinator of Research, Information, and Technology Services (RITS).
A job description is provided in the Appendix.

•

The Coordinator of RITS will work closely with the Information Technology
Facilitators (ITF) to disseminate and implement a common vision for
instructional technology throughout the district. Overall, the number of contacts
outside the school would be diminished and the first line of support would be
within the school from this team.

Operational Efficiency
In an effort to maximize support while minimizing extra staff, a series of technologybased support strategies must be fully implemented. While some schools are fully
implementing these strategies, they must be widespread to have optimal impact on the
district. These cannot replace "people support," but can greatly assist in the overall
issues of technica I support. One of these strategies addresses standardization issues.
Other strategies include:
•

All technology users must become proficient in the use of em bedded "help"
features, online assistance, and vendor-provided telephone support as the first
level of technical support.

•

All users should receive training in identifying and solving frequently
encountered problems on the equipment they most commonly use, including
basic operation, proper care, and troubleshooting.

•

Training will be a shared responsibility of the school area teams and the district
ICTS staff.

The proposed organizational change at the school site will create a unit unlike any
existing ones currently in the schools. There will be staff members with a variety of skills
and abilities with technology but they will have very different job titles and functions
within the school. As a new organization, they will need to find ways and strategies to
work well together, to assist each other, and to maximize their impact on the key
mission of the school. The leader of the group, who will be the Library/Media Specialist,
will need to work with people who are non-instruction a I but who are technology-savvy.
It may be that some staff development or other "team building" exercises will be
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necessary to optimize the way these individuals work together and share information
and work. Exercises in "thinking outside the box" might also be useful to see just how
creative this group can be at their site. Each member of this team needs to feel valued
and to be making important contributions.

Job Portfolio
In the traditional form, a job description is often a static document detailing the duties
and tasks for a defined role in an organization. As described in Bridges' "The End of the
1

Job," in a rapidly changing environment, job descriptions are rigid, ineffective solutions
to an elastic problem. In today's world, many of us work on a set of tasks or projects,
either in series or in combination, and when asked to describe their job, the list of what
an employee does becomes long and diverse. Sometimes these tasks seem unrelated to
the purpose for which the individual was hired, but are more a function of the skills and
proficiencies that person represents. Figure 3 shows a graphical depiction of a job
portfolio.

I· JOB DESCIUPliON
A.011f~A!lUCf.IISS!Ft~OHS

1\. Pli.O JI:Crs(ROL£S
B. JOB CLAl'Sl flCA110ll AliD GlVIT>~

IJ1, PR0t=ICI2NCY PROflLI!

U. POR.TfOLIO WORK

I

B. PROC.Il5S.6S/RESPONSJSJJ..rru:s
II. IP<DMI>UALSTAF11 0 EY'f'. t.OPM l!..'"t VUl<

C. DATA OWNJlJ.STIJP
0 . li.U:crRO!IIC Poc'K.Irt f O R l~Silltl'S

C. PnOf1CI£NC€STO RflAC:QUIIU':U

D. eLfCTROP<IC JiocKilT m~ INSllR1"

Figure 3: Job Portfolio Model
Proficiency-based job descripti ons use a job portfolio m odel t o cluster the additional
fun ction s, t asks, and proficiencies into logica l groupings. The job po rtfolio is a series of
modular, compet ency- and functi o n-based job matrices that may be combin ed in
different ways to define dynami c organizational rol es. Job portfolios are based on the
1

Bridges, W. The end of the j ob. Fortune, 130(6), 62-64, 68, 72, 74 .
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work that needs to be done, the proficiencies required to fulfill the work, and the
proficiencies possessed by the organization. The "job description" becomes a "job
portfolio," consisting of core functions and proficiencies and domain/function-specific
proficiencies.
Once function-based proficiencies, as well as their associated performance measures
and rubrics, have been identified, an analysis of acquired versus required proficiencies
can be used for effective staff development planning.
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5.0

IMPLEMENTATION APPROACHES AND ACTION PLANS
The implementation strategies included in this chapter incorporate the following factors:
•

district's and superintendent's goals

•

Technology Assessment report (Key Findings and Recommendations)

•

current status of projects currently ongoing in LPS

•

high priority areas as identified by LPS leadership staff

•

current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint/Plan chapter. For each initiative,
district/superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., ODS for Chapter 5) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 5, IT Organizational
Development and Staffing, Section 3.1, Organization and Staffing, would be numbered ODS-1.1,
the second Action Plan in this same section would be ODS-1.2.
Staging and phasing of implementation steps is displayed over three years. Some initiatives will
continue beyond this three-year timeframe. The staging/phasing matrix indicates the year in
which the activity is planned to begin and end. An "X" denotes the start of an activity. Activities
that are already in process are marked with an asterisk(*). Note that changing budgetary
conditions may accelerate or impede the implementation schedule.
The Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for anticipating the resources and budgetary support needed from year to year to
achieve the district's priority goals.

Action Plans are included for the following recommendations:
•

•

Organization and Staffing
ODS-1.1

Information, Communication and Technology Services Director

ODS-1.2

Information, Communication, and Technology Services (ICTS) Department

IT Career and Program Development
ODS-2.1

Job Portfolios for IT Staff

ODS-2.2

Career Roadmap for ICTS Staff (See Appendix A)
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•

•

Technical and End-User Support Model
ODS-3.1

Increased Training Opportunities for Technical Staff

ODS-3.2

Reduced Dependency on Technical Support Staff

ODS-3.3

Target Ratio for Technical Support Staff

ODS-3.4

Help Desk

ODS-3.5

Outsourcing Review

Staffing for Operational, Technical, and End-User Support
ODS-4.1

Target Ratio for Instructional Technology Facilitators

ODS-4.2

Outsourcing Review
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5.1

Organizational Development and Staffing
Initiative :

Recommendation:

Information, Communication and Technology Services Director
ODS-1.1

Develop the visionary and leadership
role of ICTS Director, reporting to the
Deputy Superintendent of Finance
and Operations.

Leadership
Responsibility:

Superintendent
Assistant Superintendent of Finance and
Operations
Human Resources Director

Action Steps
*Denotes that step has alre ady started.

1.

Develop the visionary and leadership role of Information, Communication, and Technology
Services Director, reporting to the Deputy Superintendent of Finance and Operations. The
Director of ICTS will work closely with the Network Manager to ensure coordination of all
aspects of technology infrastructure and support and also with the Instructional Technology
Facilitators to ensure the integration of technology into teaching and learning.

X

Define the job description for this role to be responsible for developing and implementing the
vision for technology throughout the district, including technology planning, grants
management, and curriculum integration, as well as the staff development activities that are
need ed to ensure the success o f this progra m.

X

3.

Define the qualif ications for t his position t o incl ude a combinatio n of educa ti on and technology,
combined with supervisory o r project m anagem ent experience.

X

4.

Present th e position to the Schoo l Committee fo r approval; budget and hire.

5.

As an interim measure, hire a te mporary ICTS M a nage r t o address imm ediate needs and initiat e
transitio nal measures.

2.

Interdependencies:

Estimated
Cost:

X

$275,000
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Initia t ive :
Recommendation:

Information, Communication, and Technology Services (ICTS) Department
ODS-1.2

Reorganize MIS into the ICTS
Department, which will be re sponsible
for infrastructure, data, and
integration, and instructional
technology.

leadership
Responsibility:

Superintendent
Assistant Superintendent for Finance and
Operations
HR Director

Action Steps
•oenotes t hat step has already started.

1.

Reorganize Management Information Services (MIS) into the Information, Communication, and
Technology Services (ICTS) Department, which will be responsible for infrastructure, data, and
integration.

X

2.

Define the services to be provided by ICTS as dictated by an assessment of how IT services can
help others meet the goals contained within the school improvement plan.

X

3.

Review/revise the position of Database Administrator to monitor the student database, design
and maintain tables and reports, support the integration of data systems, and provide ongoing

X

training to district and school staff.

4.

Identify the staffing needs based on the updated IT services as well as the contemporary
requirements for the IT positio ns and skills needed t o do the jo b.

5.

Crea t e th e position of Instruction al Techno logy Facilitator, responsibl e for pro fessional
developmen t planning and impleme nta ti on, curriculum integration, and selecting technologies

X

X

app ropriate for LPS.

6.

Redefine t he posit ion of Instructional Techno logy Facilitat or as a nonaf filiat ed positio n t o
suppo rt the appropriate use of technolo gy in the curriculum. This ro le will provid e professional
developm ent planning and imple me ntation, curriculum integratio n, and assist with selecting
technologies ap pro priate fo r LP S.

X

7.

Increase th e technolo gy st aff t o a ratio o f o ne FTE pe r 500 co mputers, including technical
support st aff, repair t echnicians, network support staff, and Help Desk st aff.

X

8.

Develop and dissem ina te a hie rarchy of the ICTS Departm ent so t hat d istrict st aff members are
aw are o f the ro les, respo nsibilities, a nd I inkages o f the mem be rs of t he IT Departm ent.

X

9.

Move th e Libra ry M edia st aff into t his group to assist with th e coordination o f instructional
and information resources a nd su
the
tion of informa tion

X
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Initiative:
Recommendation:

Information, Communication, and Technology Services (ICTS) Department
ODS-1.2

Reorganize MIS into the ICTS
Department, which will be responsible
for infrastructure, data, and
integration, and instructional
technology.

leadership
Responsibility:

Superintendent
Assistant Superintendent for Finance and
Operations
HR Director

technology I iteracy skills and technology competencies in to the curriculum.

10.

Within each school, establish a research, information, communications, and technology team
that consists of the principal, Library/Media Specialist (or designed), technical support staff,
classroom teacher, and one or two other school-based staff. The committee will serve as the
liaison between the school and ICTS and will oversee the strategic technology decisions for the

X

school.
Interdependencies:

Estimated
Cost:

$7,000
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5.2

IT Career and Program Development
Initiative:

Recommendation:

Job Portfolios for ICTS Staff
ODS-2.1

Revise job descriptions to reflect all
job responsibilities, technical
proficiencies, qualifications,
certifications, and experience
required for these positions.

leadership
Responsibility:

ICTS Director
Human Resources Director

Action Steps
•oenotes that step has already started.

1

Revise job descriptions to reflect all job responsibilities, technical proficiencies, qualifications,
certifications, and experience required for these positions.

2.

Identify the proficiencies (skills, knowledge, and behavioral attributes) required for all

0

employment tasks for each IT staff member.

X
X

3.

Update the IT staff evaluation process/criteria based on predetermined rubrics aligned to each
of the staff proficiencies.

X

4.

Provid e in-house training, as in "lunch and learn" sessions, so that individual staff membe rs can
share their expertise and all team members will benefit from cross-training.

X

X

5.

Provid e vendor training for IT staff on new products that are being introduced to users so that
they can respo nd to typical questions in a timely fashion.

X

X

6.

As technologies are updated, such as changing to a different network operating system, job
descriptions or req uirements should be revised accordingly.

X

X

Interdependencies:

Estimated
Cost:

$10,000
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Initiative:
Recommendation:

Career Road map for ICTS Staff
ODS-2.2

Develop a formal career track with
qualifications, training, and resources
to move to the next level.

leadership
Responsibility:

ICTS Director
Human Resources Director

Action Steps
•oenotes that step has already started.
1.

Determine the overlap and interrelationship of all technical support, network and systems
administration, media, data administration and other technology positions within LPS.

X

2.

Flow-chart the qualifications, relationship, and career paths of these positions within LPS.

X

3.

Define the skills, knowledge, and attitudes needed to do these jobs successfully.

X

4.

Develop and provide "in-house" and "virtual" training programs to grow and develop IT, library,
and media staff.

X

7.

Publish a "roadmap" to define each path of the career ladder and the skills, coursework, and
experience that are needed to progress.

X

Interdependencies:

Estimated
Cost:

$5,000
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5.3

Staffing for Operational and Technical Support
Initiative:

Recommendation:

Increased Training Opportunities for Technical Staff
ODS-3.1

Include MIS staff in training activities
on new technologies and new
systems. By attending training with
users, they will gain perspective on
uses and issues from the userperspective and be better able to
address questions that arise.

leadership
Responsibility:

Director of ICTS
Network Manager

Action Steps
*Denotes that step has already started.
1.

Define basic train ing in career paths for various positions; assess the existing technology train ing
opportunities for technical staff and add new training programs to fill the gaps.

X

2.

Define a "standard load" for training that allows for technology training to staff necessary for

X

their jobs and that will facilitate their movement up the career ladder.

X

3.

Ensure that MIS staff benefit fro m conferences and vendor training as appro priate. Set goals for
cross-training so that no single individual is the sole source of suppo rt for a major application.

4.

Provide in-house trainin g, as in "lunch a nd learn" sessio ns, so that individual staff members can
share their expertise and all te am members will be nefit from cross-training.

X

X

5.

Provid e vendor training for IT st aff o n new pro duct s that are being introduced to use rs so that
they can respond to typical q uestions in a time ly fa shion.

X

X

6.

Develop and publi sh a "training roadmap" for t echnology staff.

X

X

Interdependencies:

Estimated
Cost:

$55,000

© 2012 Center for Educational Leadership and Technology (CELT)
FINAL - February 14, 2012

Page 21

Initiative:
Recommendation:

Reduced Dependency on Technical Support Staff
ODS-3.2

Leadership

Develop and implement a set of
strategies for reducing the

Responsibility:

dependency on MIS Staff for Technical
Support.

Director of ICTS
Instructional Technology
Network Manager
School Administrators

Action Steps
*Denotes that step has already started.

1.

Procure and deploy a school district-wide Help Desk system so that users can submit help
requests online, which can then be fielded and routed appropriately. The system should include
a knowledge base as well astra ining documents to increase user proficiency.

X

Institute a checklist for users to complete prior to calling the Help Desk and a protocol to assist
the Help Desk Coordinator in screening the calls that can be answered easily before routing the
rest to the appropriate tech support staff.

X

3.

Provide access for technical support staff to use specialized tools for remote diagnostics and
troubleshooting. Provide training as needed to support this effort.

X

4.

Identify and train student technology leaders who would address minor issues that become a
roadblock to technology integration. Deve lop a job description, application, interview process,
training materials, and a pro tocol defining the responsibilities and accountability of stud ent
techno logy te am members. These tea ms could be conducted as a club or ta sk under the
guidance of an adult advisor.

X

5.

As part of an end-of-lifecycle strategy, remove aging equipment from classrooms and dispose of
as appropriate.

X

6.

Define service level agreements between the IT Department and the schools/departments
defining the services provided by IT and expected response tim es. In addition, define the
information that must be provided by users in order to facilitate the processes.

X

2.

Interdependencies:

Estimated
Cost:

$7,000
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Initiative:
Recommendation:

Target Ratio for Technical Support Staff
ODS-3.3

Develop a target staffing ratio for
technical support and work towards
achieving that goal.

leadership
Responsibility:

ICTS Director
Human Resources Director

Action Steps
*Denotes that step has already started.

1.

Create a matrix I isting the number of computers at each elementary, intermediate, and high
school. If an increase is anticipated; include the anticipated number for the next two years.

X

2.

Define a ratio for technical support in the midrange, such as 1 FTE per 750 computers, as an
initial target including technical support staff, repair technicians, network support staff, and
Help Desk staff. (Start with Help Desk Coordinator.)

X

Define a ratio for instructional support in the midrange, such as 1 FTE per 75-100 teachers, as
an initial target including instructional technology facil itators, library media specialists, and
content specialists trained to integrate technology into the curriculum. (Start with three
Instructional Technology Facilitators.)

X

4.

Hire, staff, and train these positions.

X

X

X

5.

Track the calls t o the help desk t o see which are handled by telephone or email and which
require on site fol low-up.

X

X

X

6.

Monitor the re sponse tim e st atistics to det ermine whether th e t echnical sup po rt ratio is at the
correct level.

X

X

X

3.

Interdependencies:

Estimated
Cost:

$45,000/ first year

© 2012 Center for Educational Leadership and Technology (CELT)
FINAL - February 14, 2012

Page 23

Initiative:
Recommendation:

Help Desk
ODS-3.4

Leadership

Define and staff a He I p Desk to
coordinate the calls and tickets

Responsibility:

Director of ICTS
Network Manager

submitted for technical support.

Action Steps
*Denotes that step has already started.

7.

Continue to deploy the district-wide Help Desk system so that users can submit help requests
online, which can then be fielded and routed appropriately. The system should include a
knowledge base as well as training documents to increase user proficiency.

X

8.

Develop a job description for a Help Desk Coordinator to receive, sort, assign, and track the calls
and tickets that are submitted to the Help Desk.

X

9.

Define processes and procedures for submitting requests and provide training to all staff.
Explore formats such as podcast, video, "train the trainer", and quick reference guides.
Disseminate materials through principals and department heads.

X

X

X

10.

Define and publish reasonable and appropriate expectations for response time to various levels
of technical problems, including acknowledgement, review, and resolution.

X

X

X

11.

Track issues and maintain the FAQ in the knowledge base to address the most frequent ca lls to
the Help Desk.

X

X

X

12.

Implement a remote desktop strategy so that tech support staff can troubleshoot and diagnose
remotely. This will improve the tim ely resolution o f many issues.

X

X

X

Interdependencies:

Estimated
Cost:

$210,000
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5.4

Staffing for End-User Support
Initiative :

Recommendation:

Target Ratio for Instructional Technology Facilitators
ODS-4.1

Define the position of Instructional
Technology Facilitator (coach
position) as a non-affiliated position
to support the appropriate use of
technology in the curriculum.

Leadership
Responsibility:

Director of ICTS
Network Manager

Action Steps
*Denotes that step has already started.

1.

Define the role of Instructional Technology Facilitator, identifying the qualifications for this
position for responsibilities to include model, coach, and mentor teachers; provide technology
integration support; develop model programs at the school and classroom level; implement
best practices and new technologies; and offer professional development workshops.

2.

Define a ratio for instructional technology support in the midrange, such as 1 FTE per 75-100
teachers, as an initial target includ ing instructional technology facilitators, library media
specialists, and content specialists trained to integrate technology into the curriculum. (Start
with three Instructional Technology Facilitators.)

3.

Hire, staff , and tra in these positions.

4.

Track the activities, projects, t eachers contacted, and trainings offe red on a daily basis to
determine the ext ent to whi ch t he inst ructio nal tech no logy facili ta t ors reach the cross sectio n
of teachers within LPS.

5.

Conduct a yearly survey of te achers to assess the im pa ct o f th e instructio nal technology
progra m and ident ify ga ps a nd need s for subse que nt months.
Interdependencies:

Estimated
Cost:

$168,000
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APPENDIX A
Proposed Organizational Chart
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APPENDIX B
Sample Job Descriptions
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Title: Director of Information, Communication and Technology Services (ICTS)
Qualifications:
Bachelor's degree or higher with experience in education.
Master's degree in Instructional Technology, Information Technology, Computer Science, Library Media Science, or
Educational Leadership preferred.
Five years education/technology experience, ten years preferred.
Understanding of technology and how it relates to curriculum.
Willingness to allow for flexibility in scheduling hours/days.
Strong written and oral communication skills.
Demonstrated project management skills.
Proven leadership ability.
Strong organizational skills.
Ability to manage and motivate employees and delegate work appropriately.
Ability to work closely and instruct adults.

Reports to: Deputy Superintendent of Finance and Operations
Job Goal: The Director will manage and direct the administrative and educational aspects of technology district-wide in
support of student achievement and staff productivity.

Performance Responsibilities:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Serve as an active member oft he technology committee supporting efforts to set long-range pia ns, curricular
goals, and the budget for the district.
Create a technical vision for the district and plans for implementation of new technical projects to support that
vision.
Create technical budgets, allocate resources, and determine schedule of product releases or project deadlines.
Oversee the overall network infrastructure plan and implementation, including network administration and
maintenance.
Establish and maintain an effective system of electronic communications throughout the organization.
Oversee staff development needs of technology staff.
Coordinate development and maintenance of policies and procedures related to ed ucational technology.
Define standards for technology and standard configuration for instructional spaces at all grade levels.
Understand all hardware and have the ability to show others how to do repairs.
Maintain records including: inventory, documentation of systems, and ma intena nee and operation records.
Define replacement cycle, including end-of-life strategy.
Plan and implement community awareness and educational programs that relate to technology.
Oversee the purchase, installation and management of all technology hardware and software.
Provide for preventative maintena nee, service and service contracts on designated software.
Collaborate with appropriate departments and provide technology specifications f or all grants, and incentive
programs.
Keep apprised of new developments and resources in the technology field and their application in support of
student learning.
Be an active member of the state Educational Techn ology Association (MassCUE).
Other duties as assigned by the Superintendent of Schools.
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Title: Instructional Technology Facilitator
Qualifications:
•
Master's degree in Education with concentration in Instructional Technology.
Five years of progressively responsible work experience in the a rea of curriculum, instruction, learning
•
resources management, library/information management, and/or technology services.
•
Demonstrated, within a period of time, knowledge, competence, and research skills in all aspects of
current and emerging curriculum, assessment, information, and technology including network
management and telecommunications access.
•
Demonstrated knowledge and competence in all aspects of coordinating/providing instructional
technology support to faculty, staff, and students.
Ability to foster and manage change.
•
Ability to actively promote growth of technology competencies among all staff.
•
•
Demonstrated skills in school district curriculum and the application of instructional strategies.
•
Demonstrated competence in coordinating building-level staff development that supports technology
integration.
•
Strong organizational, interpersonal, and oral and written communications skills.
Experience in instructional technology, library media, media arts, or a related field.
•
Reports to: Director of ICTS
Job Goal: The Instructional Technology Specialist supports th e integration of technology resources into th e
curriculum at the school level. This pe rson will w o rk with teachers at comm o n planning tim e to develop lesson and
unit pl ans; will model the ap pro priate use of technology in the classroom; and will serve as a st aff deve lopme nt
trainer to t eachers, the principal, and o the r staff to develop and broaden skill s, knowled ge, and expe rie nce in the
areas o ftechnology, libra ry, and media resources.

Performance Responsibilities:
•

Facilitates technol ogy integratio n in t ea ching and lea rning.
Coordinat es the configuration of hard wa re, software, net w ork, and staff develo pm ent services to
make effective use of technology.
Develops and conducts training programs fo r staff in the utilization of t echnology resources.
Serves as technical consultant to t eachers, principals, a nd ad m inistrat ors.

•

Lea ds and f acilitat es colla bo rative ly.
Assist s in th e development of scho ol improvement and info rmatio n technology plans.
Pa rticipa tes in media/technology-related st aff development activities.
Read s professio nal litera ture to mainta in a high level of experti se in new information/techno logies.
Identifies and provid es opportunities for the school to serve as a learning and technology resource
ce nte r.
Teams with teachers t o support curriculum and stude nt achieveme nt.

•

Organizes complex t asks an d processes.
Assist s scho ol s with the developme nt of syst em s for inve nto ry, repa ir record s, eq uipment locatio n,
software resource ca tal og maintenance, and re pl aceme nt/ upgrade o f t echnol ogy, library, and media
resources.
Coordinates activities of the libra ry media staff.

•

Perform all o th er duties as assigned .

© 2012 Center for Educati onal Leadershi p and Technology (CELT)
FINAL - February 14, 2012

Page B-2

Title: Coordinator of Research, Information, and Technology (Library Media Specialist)
Qualifications:
•

Bachelor's degree with teacher prep work. Masters' in Library Science or Instructional Technology
preferred.

•

Demonstrated knowledge and competence in all aspects of coordinating/providing library media service
to faculty, staff, and students.

•

Ability to foster and manage change.

•
•

Ability to organize complex tasks and processes.
Ability to actively promote growth of technology competencies among all staff.

•

Demonstrated skills in district curriculum and the application of instructional strategies.

•

Demonstrated competence in coordinating building-level staff development that supports technology
integration.

•
•

Demonstrated organizational, human relations, and oral and written communications skills.
Experience in library media, technology or a related field.

•

Demonstrated, within a period oftime, knowledge, competence, and research skills in all aspects of
current and emerging curriculum, assessment, information, and technology including network
management and telecommunications access.

Reports to: Supervisor of Library Media Services
Job Goal: Facilitates the integration o f information and t echno logy resources, including library, media, computer,
video, and telecommunications, at his/he r assigned school site. Serves as a consultant/staff development traine r
to teachers, the principal, and other st aff to develop and broaden skills, knowledge, and experience in the areas of
technology, library, and media resources.
Performance Responsibilities:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Expand s and adopts an integrated view of educational technology, library, media arts, and
com munication services throughout the school comm unity.
Aligns the info rmation literacy cu rriculum with classroom conten t.
Promotes the use o f the Library Media Cent e rs as a hub o f resea rch and study assistance for stud ent s and
t eachers.
Provides support for te ache rs in the use of data for differentiated instruction.
Works with teache rs and staff to develop classroom w ebsites.
Facilitate s technology integration in t eaching and learning.
Assists in the development of, as w ell as conducts training in, programs for staff and students in th e
utilization of technology, library, and media resources.
Coordinate s with the assigned Information Technology Specialist to ensure on site technical services to
support curriculum and instruction.
Coordina te s activities of the library media staff.
Assists in the development of school improveme nt a nd information technology plans.
Participates in media/technology-related staff development activities.
Reads professional literature to maintain a high level of experti se in new information/technologies.
Identifies and provides opportunities for the school to serve as a learning and technology resource cen t er.
Team s with teachers to support curriculum and student achievement.
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1.0

INTRODUCTION AND RATIONALE
"Staff development must promote collective autonomy by embracing teaching as a distributed
quality of the school."
-Allison Zmuda

The Staff Development and Human Resources Management chapter focuses on the technology
proficiencies that are desirable by several different groups of employees: instructional staff (i.e.,
teachers, media specialists, and school-site administrators), non-instructional staff (i.e.,
bookkeepers, secretaries), other individuals who help with the operations side of the district
(i.e., cafeteria and custodial staff), and for technical staff members. The technical staff is
charged with ensuring state-of-the art technology systems and support of the educational and
support functions in each part of the district. Once those proficiencies have been established,
staff development activities must be in place to continuously improve the skills and proficiencies
in need of further developed.
The effective management of technology-enhanced learning environments requires that
t eachers be provided with training and ongoing support to artfully select and utilize th e
technology re sources tha t can best address the stat e learning st andards, cri tica l mandat es, and
individual learning needs of th eir stud ents. Admini strators, library/m edia specialists, and cl erical
suppo rt st aff also need training to integrat e t echn ology effectively into their daily fun ction s.
Thus, increased student achievement must be the driv ing f orce f o r all IT and professional
dev elo pm ent decision s in the distri ct.
The subtopics within this section include:
•

Staff Proficiencies

•

Staff Development Program s

•

Staff Development Planning

•

Proficiency-Based Approach t o Staff Development and Hum an Resources M anagement

•

Recruitm ent, Selection, and Ret ention of Hi ghly Qualified St aff
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in September/October
2011. This chapter of the Information Technology Blueprint is predicated on the needs analysis
and detailed key findings documented in the Staff Development and Human Resources
Management section of the Technology Assessment final report.

2.1

Staff Proficiencies
LPS has not formally adopted a set of technology standards for teachers, administrators,
or instructional staff, nor has proficiency been mandated. Mastery levels vary based on
the interest of the individual and the priorities of the principal. Those who have been
Instructional Technology Specialists in the past and those principals for whom
technology is a priority are aware that this is a gap and emphasize the need for including
this as a goal of this study. The Massachusetts Department of Elementary and
Secondary Education (DESE) has adopted the National Educational Technology
Standards for Teachers (NETS•T) and Administrators (NETS•A).
Technology integration skills for teachers are also inconsistent throughout the district.
Many of the younger teachers are technology savvy, but these new teachers still need
to learn the pedagogy of teaching and learning using 21st century tools and strategies.
Currently, job descriptions for the network manager and MIS staff define the technology
competencies implicitly by describing the responsibilities required of these positions
and by listing the certifications and qualifications required. As noted in Chapter 5, IT
Organizational Development and Staffing, these job descriptions are out-of-date. Job
descriptions for teachers and central office staff do not clearly define responsibilities or
the competencies and certifications that are required to perform them.
The key findings for StaffProficiencies include:

2.2

•

LPS has not formally adopted a set of technology standards, such as the
(NETS•T) or (NETS•A), for teachers, administrators, or other staff.

•

In general, technology competencies are not included in job descriptions.

•

Technology integration skills for teachers are inconsistent throughout the
district.

Staff Development Programs
The Lowell Program dates back to 2000, and was designed to provide professional
development for all teachers in the district. The Lowell Program offered a wide range of
courses for Lowell teachers, specialists, and administrators. In 2004, the Lowell Teacher
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Academy (LTA) was founded to provide rigorous professional development for teachers.
Initially conceived as an induction program, targeting teachers who were new to LPS, it
is now open to all teachers and supports the district licensure program. The LTA consists
of 12 graduate courses with credits offered through Fitchburg State College and
mentoring focused on connecting teaching with student learning. Depending on their
level of certification and years of teaching experience, participants spend from one to
three years in the program.
The Lowell Program and the Lowell Teacher Academy are now offered as a single
coordinated effort. LPS also offers the New Teacher Academy, which is conducted
during the two weeks prior to the opening of school. In addition, individual schools
provide training on topics that they recognize as a priority. Sometimes this is related to
technology; sometimes not. With unreliable technology and no follow-up to training,
principals feel that school-based technology training has limited impact. Instructional
coaches work with teachers at the school level, providing training on content and the
use of data for differentiation.
Principals attend a monthly district-wide principals' meeting, which is highly valued
across the school district. This meeting has a monthly focus and provides an opportunity
for principals to participate in direction setting for the district. In addition, there is a
monthly elementary school principals' meeting and a Superintendents' advisory group
to which some belong.
Most of the district-wide training focuses on the use of data. LPS also provides training
to support the instruction of English Language Learners and other areas of instruction.
Other than the course at the Lowell Teacher Academy, there is no vehicle for offering
district-wide technology training. Several principals and teach ers have expressed
interest in using Moodie, Google Tools for Schools Suite, wiki s, and blogs to facilitate
communication and professional learning communities; however training has not been
made available. With the limited availability of instructional t echnology specialists, there
ha s not yet been a widespread adoption of these technologies.
The key findings for Staff Development Programs include:

2.3

•

The Lowell Teacher Academy provides high quality professional development,
leading to a master's degree, for Lowell Teachers. One required offering focuses
on technology integration.

•

Most of the district-wide training focuses on the use of data. School-based
training varies based on the needs identified by the principa I.

Staff Development Planning
Each teacher in LPS has an individual professional development plan as required by the
state. These are reviewed by the principal and logged into X2. Through X2, teachers can
register for courses connected to their professional development plan. Technology goals
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are infrequently and inconsistently included in individual professional development
plans.
Training for technology skills and integration strategies is ad hoc. While some schools
have an instructional technology specialist/teacher, these are most often assigned to a
full course load, so there is limited time for working with other teachers.
The key findings for Staff Development Planning include:

2.4

•

Each teacher in LPS has an individual professional development plan, which is
reviewed by the principal and logged into X2.

•

In general, training for technology skills and integration strategies is ad hoc.

Proficiency-Based Approach to Staff Development and Human
Resources Management
Human Resource Management is through the HR module of X2 Development's Aspen.
Payroll services are managed through Munis by Tyler Technologies, Inc., which is used
by many school districts and municipalities in Massachusetts. While users do not find
reporting to be user-friendly, they recognize that this may be a training issue.
When a new person is hired, a "Change of Assignment" sheet is completed. This is a
paper process that LPS would like to automate. The form identifies the new person, and
is sent to Payroll, where the individual is entered- along with their role and assignment
-and a notification is sent to MIS requesting that an account be created and listing the
groups to which this person will need access rights. Upon termination, a Change of
Assignment form is sent to the Management Information Systems department (MIS)
and the account is deactivated. This can also be initiated by a phone call.
Follett's X2 Aspen TM Student Information System is used for rna naging teacher records.
Though staff initially received training on X2, new staff has not been trained as followup sessions have not been offered. X2 has a good track record for keeping up-to-date on
state and federal reporting requirements. Because X2 does not have a module for
assigning substitutes, LPS has recently adopted a different system, Aesop®. Teachers call
the system by phone or go on-line to enter an absence. Calls are automated; however
there is an additional step that requires manual intervention. Either the school clerk or
the principal checks each morning and retrieves the daily substitute report, which they
reconcile every day.
The key findings for Proficiency-Based Approach to Staff Development and Human
Resources Management include:
•

The Human Resource system is X2 and the Payroll system is Munis, which
should provide the ability for proficiency-based planning. At this time, these
systems are not being used to capacity.
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2.5

Recruitment, Selection, and Retention of Highly Qualified Staff
LPS uses the online recruiting service SchooiStreamrM for recruiting applicants.
SchooiStream allows principals to view qualified candidates and to see internal
transfers. There are filtering options to search for the qualifications needed. With this
system, principals can see the applicant's resume, but cannot see other positions for
which the person is applying.
During the interview process, the principal has total autonomy in asking questions.
Applicant scoring is at the discretion of each principal; there is no district-wide
procedure for, or rubric for, rating candidates, so they are usually compared to the
current pool of applicants.
While some principals see many advantages to SchooiStream, others find it difficult to
use due to a lack of technology expertise and/or training. Applicants sometimes find it
difficult to post to this system. For example, SchooiStream is not flexible in licensure
coding, so it sometimes restricts qualified candidates from applying. Paper applications
are also accepted, but it was noted that applicants who cannot figure out how to post
electronically might not have the basic technology proficiencies to use other systems at
the schools.
SchooiStream includes a workflow management feature, which allows principals to
indicate that they've hired someone, and which triggers a notification to all applicants
that the position has been filled.
The key findings for Recruitment, Selection, and Retention of Highly Qualified Staff
include:
•

2.6

LPS uses the online recruiting service School Stream TM for recruiting applicants.
SchooiStream allows principals to view qualified candidates and to see internal
transfers.

Technology in Support of Staff Development Programs
SchooiDesk, a secure website, was set up to store curriculum, instructional materials,
and professional development resources. At one time, this website was maintained by
the ITSs. With the elimination of that position, there has been no one to maintain the
site for the past few years; as a result, it has not been updated and few people know of
its existence. One limitation of School Desk is that is not available remotely, as it is part
of the intra net.
Training and professional development are tracked through X2, which provides a model
for tracking individualized professional development plans and aligning professional
development to those goals.
Workshops are scheduled using the facilities calendar to reserve the room. There is no
calendar of professional development events and no way to filter these offerings from
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any other room booking or to sort the workshops by type. The course schedule for the
Lowell Teacher Academy is posted on School Desk and emailed to all teachers at the
beginning of each semester.
The key findings for Technology in Support of Staff Development Programs include:
•

School Desk, a secure website, was initially set up to store curriculum,
instructional materials, and professional development resources; however, this
has not been maintained and as part of the intra net, it is not accessible
remotely. Many staff are not aware of this resource.
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3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of Staff Development and Human Resources
Management were identified during the comprehensive information technology assessment
conducted in the fall of 2011 and were described in the Technology Assessment report. This
section outlines the major recommendations that address the current status described in the
previous section of this document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., SDHR for Chapter 6) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 6,
Staff Proficiencies, section 3.1, Technology Proficiencies for All Staff, would be numbered SDHR1.1, the second recommendation in this same section would be SDHR-1.2.

3.1

Staff Proficiencies
SDHR-1.1

Technology Proficiencies for All Staff

Convene a stakeholder group to define and adopt technology proficiencies for all staff,
including paraprofessionals and clerical staff, as determined by productivity and/or
instructional needs. Revise job descriptions to reflect these and include in evaluation
process.

SDHR-1.2 Rigorous Technology Professional Development
Based on the success of the Lowell Teacher Academy and the Murkland School's
improvement model, focus on programs that provide rigorous technology professional
development for all teachers. Each course or mini-course should include a minimum of
10 hours of training that includes skills taught in context with follow-up activities that
are directly related to the teacher's content area. Mentoring if needed.

3.2

Staff Development Programs
SDHR-2.1

Technology and Learning Summit

Plan and host a technology summit to highlight successful practices at the school level
and the new direction towards which the district is heading. This event can be
sponsored by vendors and could increase public/business interest in WHPS technology
pursuits.
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SDHR-2.2 Systemic Technology Professional Development
Integrate the use of technology in all training when appropriate. Explore best practices
in the use of social networking and other tools to determine which tools will be used
within LPS to foster professional learning communities (PLCs).

3.3

Staff Development Planning
SDHR-3.1 District-Wide Technology Professional Development Plan
Develop a technology professional development plan to ensure that staff at all levels of
proficiency has the opportunity to become proficient in using and integrating
technology.

3.4

Proficiency-Based Approach to Staff Development and Human
Resources Management
SDHR-4.1

Proficiency-Based Model for Human Resource

Management

Develop and implement a proficiency-based model for human resource management
that i s linked to student achievement.

3.5

Recruitment, Selection, and Retention of Highly Qualified Staff
No recommendations at this time.

3.6

Technology in Support of Staff Development Programs
SDHR-6.1 Online Professional Development Catalog and Calendar
Define the needs and functional requirements for an online professional development
catalog, calendar, and registration system. Procure and implement an online registration
system that links to the existing facilities calendar and is integrated with the course
calendar and includes the ability to post an on-line course catalog, handouts, etc.
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4.0

RESEARCH AND BEST PRACTICES
Staff development is one of the primary keys to the success of any technology implementation
and its cost should be factored into the total cost of any project. A successful staff development
program depends on adequate staffing, technical and financial support, and a commitment from
the central administration that the training goals are important. All of these factors must be
present in order to ensure the success of the staff development program.
In a district such as Lowell Public Schools, it is critical to establish a baseline of technology
competencies for all staff. Just as in classroom teaching, if training on any topic is offered to an
audience whose level of experience varies widely, there will be some participants who are at the
mastery level and some who do not even have the ski lis to begin. If only the needs of those at
the bottom are addressed, those at the top often lose interest before the content is presented.
If their needs are ignored, that group may not benefit at all from the presentation. Ideally, the
standard deviation would be narrower. This occurrence can be ensured by raising the minimum
proficiency level of all staff, which requires a significant effort in targeted training and a district
mandate to guarantee the participation and support on the part of teachers, administrators, and
staff. In addition to administrative support, staff development depends on adequate staffing to
provide training for all audiences and adequate technical support so that presentations are not
interrupted or delayed by techni cal difficulties.
The staff development that is based on the vision and goals of the district will be sustainable
over time by ensuring that there are sufficient resources for implementation so that trained
staff have the opportunity to use the skills they have learned. Through long-term planning and
appointing "go to" people for each area, the di strict can be sure that the program will be a
success.

Technology Staff Development
Staff development related to computer technology ski lis and potentia I applications in
the classroom will result in learning outcomes that evolve to meet the needs of
educators and their students. Staff development has no meaning unless one accepts the
assumption that educators can and will continue to develop their skill s and proficiencies
beyond those demonstrated at the start of employment. People ca nnot survive in
rapidly changing organizations if they are not provided with new learning experiences.
Because staff development is geared to an adult audience, here are some things to
consider when providing staff development:
•

The integration of new strategies and/or tools into an environment requires the
inclusion of staff development to ensure successful results. In the area of
technology and curriculum integration, the staff development offered has a
direct impact on the success of implementation.

•

These development opportunities will address the following areas:
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technical understanding of the use of the application and/or device
pedagogical understanding of when and how to integrate the new strategy
or device into a content area in order to address content standards
practical understanding of the use of the strategy or device to make the
management of one's work easier
knowledge of ways to manage proper use and care of the application
and/or device to ensure that it stays in good condition for the next user
The methods in which technology staff development and training are delivered vary in
their approach and desired outcome. Each staff development and training session
should be structured and customized to meet the needs, skill level, and interests of its
target audience, addressing what can be accomplished given the computer technology
resources available. In addition, staff development and training can capitalize on the
expansion of the technology field to provide the most advanced, participant-oriented
learning opportunities possible. The availability of Web 2.0 tools expands and extends
opportunities for professional development so that teachers and staff can participate at
their convenience.

Proficiency-Based Model for Staff Development Planning and Management
According to Peter Senge, continuous learning is the basis of sustainable growth and
organizational success. Staff development is the formal process by which an
organization cultivates and nurtures the continuous learning and improvement of its
personnel. As organizations move away from a focus on training to a focus on improving
performance, they require a systematic way to align performance with strategic
outcomes and goals, the most critical of which in education is improved student
learning. The synergy of staff knowledge, skills, attitudes, and aptitudes, known as
proficiencies, is an organization's primary asset. Proficiencies are the cornerstones of an
effective, integrated human resources management structure, in which staff
development is a critical building block.
The proficiency-based approach to staff development is based upon three core beliefs:
•

Every adult has the capacity to be a self-directed, lifelong learner when provided
with quality development information and resources.

•

Every adult has the capacity to design and implement effective individual
development plans that address growth and improvement priorities and that
are aligned with district and department/school strategic goals.

•

Continual, systemic improvement is directly linked to the ongoing learning of all
individuals and groups and is focused on strategic, high-leverage priorities of the
district, department/school, team, and individual.

Proficiency-based Human Resources Management/Staff Development has its foundation
in the strategic framework of the organization it supports as well as its mission, vision,
goals, and functions. This conceptual model uses this framework and the education
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organization's student learning objectives as the basis for identifying required staff
proficiencies organization-wide.
In rethinking staff development, supervision, and evaluation from the proficiency-based
perspective, educators have a rich opportunity for reconfiguring standard human
resource management processes into opportunities for learning. Since, in a continuous
improvement cycle, such as the Sterling Model, planning, implementation, and
evaluative events are designed to be participatory and ongoing, the human resource
management/staff development functions frame a multi-dimensional process of
collective dialogue, learning, and improvement. The paradigm shifts from one of sole
accountability to one that recognizes important organizational interdependencies.
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Once function-based proficiencies- as well as their associated performance measures
and rubrics- have been identified, an analysis of acquired versus required proficiencies
can be used for effective staff development planning. As with students, staff
performance should be evaluated according to multi-level inputs ranging from selfassessment, to peer review, to work portfolios, to dialogues with supervisors and
colleagues. lndividua I staff development pia ns may be created to address proficiency
development needs. In turn, the outcomes of staff development efforts provide an
important and necessary input to the supervision/evaluation process. Because this
model is predicated on effective decision support tools, adjustments can be made in
real time, with real data, as organizational and individual needs and circumstances
require.
To implement this model effectively, it is useful for educators to develop school
improvement plans electronically so that information about mission, vision, and goals is
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readily accessible. Likewise, it is imperative to link the Human Resources
Management/Staff Development system with an integrated student management and
document storage/retrieval system so important student learning data can be accessed,
analyzed, and shared readily and efficiently by all staff members. Finally, the successful
implementation of this model requires a definition of all key components and an
understanding by all staff members about the purpose and desired outcomes of the
proficiency-based Human Resources Management//Staff Development approach.
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5.0

IMPLEMENTATION APPROACHES AND ACTION PLANS
The implementation approaches included in this chapter incorporate the following factors:
•

district's and superintendent's goals

•

Key Findings and Recommendations report

•

current status of projects currently ongoing in LPS

•

high priority areas as identified by LPS leadership staff

•

current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint chapter. For each initiative, district/
superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., SDHR for Chapter 6) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 6- Staff Development and
Human Resource Management, Section 6.1, Staff Proficiencies would be numbered SDHR-1.1
the second Action Plan in this same section would be SDHR-1.2.
Staging and phasing of implementation steps is displayed over three years. Some initiatives will
continue beyond this three-year timeframe. The staging/phasing matrix indicates the year in
which the activity is planned to begin and end. An "X" denotes the start of an activity. Activities
that are already in process are marked with an asterisk(*). Note that changing budgetary
conditions may accelerate or impede the implementation schedule.
The Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for anticipating the resources and budgetary support needed from year to year to
achieve the district's priority goals.

Action Plans are included for the following recommendations:
•

•

Staff Proficiencies
SDHR-1.1

Technology Proficiencies for All Staff

SDHR-1.2

Rigorous Technology Professional Development

Staff Development Programs
SDHR-2.1

Teaching and Learning Summit

SDHR-2.2

Systemic Technology Professional Development
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•

Staff Development Planning
SDHR-3.1

•

Proficiency-Based Approach to Staff Development and Human Resources
Management
SDHR-4.1

•

District-Wide Technology Professional Development Plan

Proficiency-Based Model for Human Resource Management

Technology in Support of Staff Development Programs
SDHR-6.1

On I ine Professional Development Catalog and Calendar
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5.1

Staff Proficiencies
Initiative:

Recommendation:

Technology Proficiencies for All Staff
SDHR-1.1

Convene a stakeholder group to
define and adopt technology
proficiencies for all staff, including
paraprofessionals and clerical staff, as
determined by productivity and/or
instructional needs.

Leadership
Responsibility:

Instructional Technology
Human Resources
Professional Development Coordinator

Action Steps
• oenotes that step has already started.

1.

Convene a stakeholder group to define and adopt technology proficiencies for all staff as
determined by productivity and/or instructiona I needs.

X

2.

Revise and align job descriptions with the technology competencies that have been defined for
all positions. Revise job descriptions to reflect all job responsibilities, technical proficiencies,
qualifications, certifications, and experience required for these positions. Ensure that the
revised job descriptions are accepted by all negotiating bodies.

X

Use DESE's Techno logy Se lf-Assessment Test (TSAT) too l to creat e an o nline survey consisting of
a subset o fthese skill s to build a ga p analysis report defining each individual's develop me ntal
need s. Ensure that new t eache rs pa rticipat e in thi s survey ..

X

A sup porting tracking syst em within the huma n resource management tool will assist in
det ermining staff acquisition of LPS t echno logy pro ficie ncies based o n the Natio nal Educa tio nal
Techno logy Stand ard s for Tea chers (N ETS• T) st andard s.

X

X

5.

Develop a gap analysis base d o n th e results of the survey a nd th e compet encies req uired for
specific jobs.

X

X

6.

De fine a pro fessional development strategy for targeting gaps in compe t encies for individual
sta ff members.

X

X

3.

4.

© 20 12 Ce nter for Educationa l Lea dership and Techno logy (CELT)
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Initiative :
Recommendation:

Technology Proficiencies for All Staff
SDHR-1.1

Convene a stakeholder group to
define and adopt technology

Leadership
Responsibility:

proficiencies for all staff, including
paraprofessionals and clerical staff, as
determined by productivity and/or
instructional needs.

Instructional Technology
Human Resources
Professional Development Coordinator

Explore vehicles for delivering effective, high-quality professional development including
workshops, mentoring, online learning, streamed video, Flash, podcasting, and other models,
ensuring that the infrastructure and culture is in place to support these efforts.

X

X

8.

Create a district PD calendar listing the schedule for all activities, linking to registration
information.

X

X

9.

Continue to update as new PD opportunities become available.

X

X

7.

Interdependencies:

Estimated
Cost:

$21,000
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Initiative:
Recommendation:

Rigorous Technology Professional Development
SDHR-1.2

Implement a program ofrigorous
technology professional development.

leadership
Responsibility:

Instructional Technology
Human Resources
Professiona I Development Coordinator

Action Steps
*Denotes that step has already started.

1.

Identify top goals for technology professional development. These should be defined in the
technology professional development plan and focus on needs such as technology integration.

X

2.

Use DESE's Technology Self-Assessment Test (TSAT) tool to create an online survey consisting of
a subset of these skills to build a gap analysis report defining each individual's developmental
needs. Ensure that new teachers participate in this survey.

X

Each course or mini-course should include a minimum of 10 hours of training that includes skills
taught in context with follow-up activities that are directly related to the teacher's content
area.

X

X

4.

Instructio nal technology facilitators provide opportunities f or coaching, mentoring, and
professional learning communities using a "model, co-teach, o bse rve" strategy.

X

X

5.

Wo rking with managea ble sized gro ups assign the ea rly groups to serve as t echnology
advocates within their schools as next sessions bring in additiona I t eachers.

X

X

3.

Interdependencies:

SDHR-1.1
SDHR-2.2

Estimated
Cost:

$606,000

SDHR-3.1

© 2012 Center for Educational Leadership and Technology (CELT)

Page 17
FINAL - February 14, 2012

Lowell Public Schools
Technology Blueprint/Plan
Chapter 6: Staff Development and Human Resources Management

5.2

Staff Development Programs
Initiative:

Recommendation:

Technology and learning Summit
SDHR-2.1

Continue and expand the practice of
leadership training and participation
to include the development of a
cohesive vision for technology that
can be the guiding force for
technology decisions throughout the
school district.

Leadership
Responsibility:

Superintendent
Director of Technology Services

Action Steps
•oenotes that step has already started.

6.

Plan a full-day technology conference for teachers, administrators, School Committee members,
and other stakeholders. The conference would include demonstrations and hands-on activities
introducing technologies that would be effective and engaging in the classroom.

X

X

7.

Contract with presenters to coordinate workshops on best practices and emerging technologies
for teaching and learning.

X

X

8.

Include make-it/take-it activities so that participants will have a proven practice to bring back to
the classroom.

X

X

9.

Define follow-up discussions or mentor groups in order t o sustain the momentum.

X

X

X

X

X

X

X

X

10. Conduct a vision-setting workshop for principals and central offi ce staff to develop and em brace
a strat egic vision and goals for techno logy in Lowe ll Public Schools.

11. Encourage principals to model the use of technology too ls during staff meetings and other
opportunit ies.
12. Include t echnology in school improvement plans as appropriate.
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Initiative:
Recommendation:

Technology and learning Summit
SDHR-2.1

Continue and expand the practice of
leadership training and participation

Leadership
Responsibility:

Superintendent
Director of Technology Services

to include the development of a
cohesive vision for technology that
can be the guiding force for
technology decisions throughout the
school district.

Interdependencies:

Estimated
Cost:

$28,000
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Initiative:
Recommendation:

Systemic Technology Professional Development
SDHR-2.2

Integrate the use of technology in all
training when appropriate. Explore
best practices in the use of social
networking and other tools to
determine which tools will be used
within LPS to foster PLCs.

leadership
Responsibility:

Superintendent
Professional Development Coordinator

Action Steps
*Denotes that step has already started.

1.

Model the use of technology in training when appropriate. For example, when instructional
coaches or curriculum specialists work with teachers on instructional strategies, they should
demonstrate appropriate integration of technology resources, activities, and assessment
strategies.

X

X

2.

Encourage principals to model the use of technology tools during staff meetings and other
opportunities.

X

X

3.

Work with content coaches and other departments to ensure that technology is used as a vehicle
in all professional development where appropriate.

X

X

4.

Explore best practices in th e use of social networking and dete rmine which tool s will be used
within LPS to foster professio na I learning communities (PLCs), opp ortunitie s for co llaborative
inquiry into a specific topic or area of interest. Include this goa l in the technology professional
development plan.

X

X

Interdependencies:

Estimated
Cost:

$21,000
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5.3

Staff Development Planning
Initiative:

Recommendation:

District-Wide Technology Professional Development Plan
SDHR-3.1

Develop a technology professional
development plan to ensure that staff
at all levels of proficiency has the
opportunity to become proficient in
using and integrating technology.

Leadership
Responsibility:

Professional Development Coordinator
Assistant Superintendent for Curriculum
Instructional Technology Coordinator

Action Steps
•oenotes that step has already started.

1.

Develop a technology professional development plan to ensure that staff at a II levels of
proficiency has the opportunity to become proficient in using and integrating technology.

2.

As part of the technology professional development plan/calendar, design and offer a series of
technology-related PD activities in the formats most preferred by the district staff. In addition,
explore optional vehicles for delivering effective, high-quality professional development
including online learning, webinars, streamed video, podcasting, and other models, ensuring that
the infrastructure and culture is in place to support these efforts. lncl ude training as a

X

X

X

X

X

X

Research, develop, and implemen t a model for tracking individualized professional development
plans based upon teacher and administrator pro ficiencies, including t echnology competencies.
Adopt a process of linking professional development trainings, proficiencies, and evaluatio ns into
one report to assist in guiding the staff member along their unique PD plan.

X

X

X

As service providers, MIS staff should be invited to training for all technology-related initiatives,
including that which is instructionally focuse d.

X

X

X

component in the rollout of all new initiatives.
3.

4.

Interdependencies:

SDHR-4.1

Estimated
Cost:

$7,000
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5.4

Proficiency-Based Approach to Staff Development and Human Resources Management
Initiative:

Recommendation:

Proficiency-Based Model for Human Resource Management
SDHR-4.1

Develop and implement a proficiencybased model for human resource
management that is linked to student
achievement.

Leadership
Responsibility:

Assistant Superintendent for Finance and
Operations
HR Director

Action Steps
•oenotes that step has already started.

1.

Examine the mission, vision, and strategic goals of each department across the district.

X

X

2.

Identify additional organizational and staffing needs. Update/add key functions and tasks.

X

X

3.

Determine the staff proficiencies required to perform functional requirements.

X

X

4.

Identify performance measures for staff proficiency.

X

X

5.

Align/cluster staff proficiencies into proficiency-based job descriptions with related
rol es/responsibil iti es.

X

X

6.

Align revised job descriptions with LPS' supervision and evaluation process. Link teacher
evaluations to a comprehensive proficiency-based approach to HRM in order to align
performance with student achievement.

X

X

7.

Adopt, impleme nt, or develop an automated syste m for tracking staff proficiencies.

8.

Update the organizational chart and reporting relationships.

9.

Review and update the proposed organization structure, key functions, ta sks, and proficiencies
annually.

Interdependencies:

SDHR-.1

Estimated
Cost:

X
X

X
X

$21,000
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1.0

INTRODUCTION AND RATIONALE
''The art of progress is to preserve order amid change, and to preserve change amid order. Life
refuses to be embalmed alive."
-Alfred North Whitehead

The Standards, Procurement, Maintenance, and Asset Management chapter focuses on the
standards that are needed as enterprises grow and become more complex to ensure
consistency of purpose and quality outcomes. In the area of technology, standards must be set
to minimize purchase, maintenance, and support costs, as well as ensure interoperability among
networks and systems. In the classroom, technology standards are needed to ensure consistent
and effective delivery of instruction.
In establishing standards, the Lowell Public Schools (LPS) must first decide what areas require
technology standards. Then, each standard must be defined such that it can become part of the
purchasing process. Finally, technology standards must be enforced or they are meaningless.
Yet, the process for purchasing preferred items should not be onerous. To ensure that people
will use the st andard, th e best approach i s t o m ake st andard items and configurati ons easier t o
purchase than no n-st andard items.
The subtopics within this chapter include:
•

Techn ology Standards

•

Procurement Guidelines

•

M aintenance Procedures

•

Asset M anagem ent
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in fall 2011. This chapter
of the Information Technology Blueprint is predicated on the needs analysis and detailed key
findings documented in the Standards, Procurement, Maintenance, and Asset Management
section of the Technology Assessment final report.

2.1

Technology Standards
Standards are the foundation for the most cost-effective and efficient implementations
of technology for any entity. This fact, although universally accepted, is challenging in
the wake of the dynamic nature of technology and the rapidity of technology advances.
The LPS was an early adopter of technology in the classroom and a leader in
instructional technology 15 years ago. However, over the course of time, the standards
that were developed were never updated, reviewed or modified and, as such, standards
went by the wayside and silos of technology emerged.
The key findings for Technology Standards include:

2.2

•

The district has not standardized on end user equipment such as interactive
whiteboards, projectors, tablets, netbooks, etc.

•

The district has done a good job of adhering to standards related to
infrastructure equipment and services.

•

There is no IT district standards committee to assess equipment and services
and determine which standard would best meet the functional needs of the end
user and if those needs can be met economically

Procurement Guidelines
Once standards are set and agreed to, the district's purchasing power increases
exponentially. By adopting and adhering to a standard for equipment and services, the
district can negotiate better contracts that improve on the delivery of the service as well
as potentially further reduce the price for the equipment and/or service. Too often, in
the recent past, LPS has had variables other than improved teaching and learning act as
the motivating factor for the procurement of a solution or a service. Those factors have
included pending deadlines forE-Rate applications or deemed necessary in order to
meet contractual obligations with the local cable provider.
The key findings for Procurement Guidelines include:
•

Most infrastructure purchases such as the LAN upgrades, cabling and wireless
were procured through state contracts.

© 2012 Ce nte r fo r Educa tio na l Lead e rship a nd Tec hno lo gy (CE LT)
FINAL - Febru ary 14, 2012

Pa ge 2

Lowell Public Schools
Technology Blueprint/Plan
Chapter 7: Standards, Procurement, Maintenance, and Asset Management

2.3

•

E-Rate funding has been a powerful catalyst to ensure that the district does not
fall further behind with regards to network infrastructure. However, not enough
attention has been given to this strategic fund.

•

The school district does not have the staff to conduct a formal RFP process; as a
result, the state contract is used when possible. In the event that the district
needs to utilize an RFP, the procurement is conducted through the City's
procurement department.

Maintenance Procedures
Unless technology is reliable and functional, it is impossible for it to be fully integrated
within instruction. Currently, it has been the sole responsibility of the IT Department to
assess the priorities of maintenance issues. The triage for which problems will be solved
first are at the discretion of IT and are primarily based on who cries the loudest and
what can easily be fixed, rather than which issue is the most important problem for
correcting and can have the greatest impact in the classroom.
The key findings for Maintenance Procedures include:

2.4

•

There are no Service Level Agreements (SLAs) between the district and the
schools.

•

There is frustration from both the teachers and IT staff which can easily be
corrected by the adoption of some formal procedures. Teachers are upset that
certain computers are not working, while IT is upset because they are not
immediately made aware of the problems.

•

The district and the City are both peers and partners. There are services that the
district is heavily reliant upon the City to deliver such as the MUNIS application
and the Wide Area Network.

Asset Management
The lifecycle, or useful life, of IT assets is drastically lower than other capital
expenditures. In addition, costs for certain items have dramatically reduced over the
past several years. However, it is difficult to impossible for the district to generate an
accurate list of said equipment and the expected date of disposal. It is therefore difficult
to ascertain what equipment or school infrastructure is in need of upgrade.
The key findings for Asset Management include:
•

There is not a complete inventory of network components by time period,
vendor, Funding Request Number (FRN) and amount. Items not purchased
through IT are not well tracked or regularly inventoried.

•

Principals across the district have utilized the discretionary funds allocated to
their schools to purchase a myriad of technology components. However, not all
of these devices have been properly inventoried.
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3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of Standards, Procurement, Maintenance, and
Asset Management were identified during the comprehensive information technology
assessment conducted in fall 2011 and were described in the Technology Assessment report.
This section outlines the major recommendations that address the current status described in
the previous section of this document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., SPMA for Chapter 7) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 7,
Standards, Procurement, Maintenance, and Asset Management, section 3.1, Technology
Standards, would be numbered SPMA -1.1, the second recommendation in this same section
would be SPMA -1.2.

3.1

Technology Standards
SPMA-1.1 Establish a Standards Committee
Establish a standards committee with a process that looks at both the ROI and the TCO
of said product. The committee should be comprised of teachers as well as
administration and IT staff.

SPMA-1.2 Convene a Quarterly District and City Standards Review
The collaboration between the City and the school district is a best practice as it relates
to the technology infrastructure deployed between both entities. Increase collaboration
by convening a quarterly standards review meeting between the district and City
constituents to discuss what technology to deploy.

3.2

Procurement Guidelines
SPMA-2.1 Adopt and Adapt a Formal RFP Process
Adopt a formal RFP process to complement the City's municipal purchasing process.
Items that can be bid (price as the only factor), should follow the current process.
Include items or services that can/should be evaluated on additional factors beyond
price in a new procurement process.
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SPMA-2.2 E-Rate Documentation and Strategy Development
Review the complete documentation of past procurements to ensure that the E-Rate
program is better aligned to the overall district strategy. Look at other areas to consider
forE-Rate subsidies for each E-Rate funding year.

3.3

Maintenance Procedures
SPMA-3.1 SLAAdaption and Adoption
Set a standard that all contracts and future purchases will include Service Level
Agreements (SLAs.) These SLAs need to include response time, measurable outcomes
and a methodology for evaluating and monitoring.

SPMA-3.2 Fully Deploy Ticketing System
Enhance the use of the Track-It" system to generate an estimated date for corrective
action as well as priorities set by the ticket creator and modified and reported to IT. Roll
out Track-It across all facilities over the short-term and develop plans to be broadly
disseminated to district constituents.

3.4

Asset Management
SPMA-4.1 Develop Technology Inventory System
Conduct an overall inventory of current equipment, services and software needs and
develop a methodology of capturing future assets to account for district wide purchases
as well as those items purchased via discretionary school budgets.
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4.0

RESEARCH AND BEST PRACTICES
The successful implementation of the initiatives provided in this chapter is dependent on the
following critical success factors:
•

Support from the sponsor and management

•

Involvement of all the stakeholders

•

Training

•

Understanding of a holistic view of the organization

Support from management is critical to the success of the technology standards initiative. There
is an inherent conflict between the concept of limiting technology choices to a few standards,
and the concept of site-based management and the natural desire of users to acquire the
optimum technology for their requirement. Without support from management to maintain the
discipline and integrity of the standards process, the benefits of the initiative will be
compromised.
In order for the initiatives of technology standards, procurement, maintenance, and asset
management to be successful, all stakeholders must be represented in the implementation
process to ensure that their needs are satisfied. It is especially important that the Technology
Standards Committee has representation from all organizations that have unique technology
requirements to ensure that standards are appropriately established.
The new and revised procedures to be developed
from the initiatives will require training programs for
the users of those procedures. The training program
must be capable of being provided on an ongoing
basis as new users are introduced over time and
standards are updated.

Standards

Purchase

Standards, Procurement, Maintenance and
Asset Management
Information technology follows a lifecycle (see Figure
1) encompassing the development of technical
Maintain
standards, procurement of technology, and
maintenance of that technology throughout its useful
Repair 1
life. To create the best educational outcomes and
generate the highest level of return on investment,
Repurpose
Upgrade
each of these steps must be effectively addressed in a
coherent manner. Once standards are set, LPS can
Figure 1
Dispose
review the best methodology to procure the
equipment or service. This procurement process will further define the SLAs to be included and
the maintenance and asset management helping define the whole process again from the start.

I

,
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Technology Standards
The task of establishing a broad-based technology standards process will require the
collaboration of a broad base of technology users and technology providers to:
•

Establish a Technology Standards Committee

•

Identify technology standards requirements for hardware and software

•

Implement standards processes

•

Publish these standards online for internal staff and vendors to view

•

Create a catalog of all standards for internal staff to order from easily

Procurement Guidelines
A set of clearly defined policies and procedures for the purchasing of technology is
required for LPS to adhere to a process of continuous improvement. The task of
developing procurement guidelines requires the development of criteria and metrics for
the evaluation of procurement options based on purchasing methods, acquisition
options, and technology alternatives.
A key best practice is to establish strategic sourcing for those standardized key
technology items of hardware, software, and services. Using the size of the district and
leveraging its buying power into fewer vendors for longer-term relationships would
benefit the district by significant cost savings and a negotiated SLA.

Maintenance Procedures
The district's IT staff and partners are overwhelmed with maintaining existing systems
and end-user devices. By further developing SLAs as well as the district ticketing system,
the end-users (teachers and students) will be able to further rely on the technology
within the classroom.

Asset Management
Current research shows th at many enterprises have an installed asset management
system with tagged inventory and periodic processes to validate the data. Although LPS
does a good job at tracking large acquisitions, discretionary purchases as well as
equipment purchased through E-Rate are tracked via a host of applications including
both M UN IS and spreadsheets. It is imperative that the district has access to all of the IT
components already existing within its facilities. To use the information now is the task.
Establishing a usefullifecycle for each technology item then refreshing it in an agreed
upon time period is vital. But that is only calculable if the district knows what is
implemented.
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5.0

IMPLEMENTATION STRATEGIES AND ACTION PLANS
The implementation strategies included in this chapter incorporate the following factors:
•

district's and superintendent's goals

•

Technology Assessment Report (Key Findings and Recommendations)

•

current status of projects currently ongoing in LPS

•

high priority areas as identified by LPS leadership staff

•

current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint chapter. For each initiative,
district/superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., SPMA for Chapter 7) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 7, Standards, Procurement,
Maintenance, and Asset Management, section 5.1, Technology Standards, would be numbered
SPMA-1.1, the second Action Plan in this same section would be SPMA -1.2.
Staging and phasing of implementation steps is displayed over three years. Some initiatives will
continue beyond this three-year timeframe. The staging/ph asing matrix indicates the year in
which th e activity is planned to begin and end. An "X" denotes the start of an activity. Activities
that are already in process are marked with an asterisk(*). Note that changing budgetary
con ditions may accelerate or impede the implementation schedule.
The Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for anticipating the resources and budgetary support needed from year to year to
achieve the district's priority goals.

Action Plans are included for the following recommendations:
•

•

•

Technology Standards
SPMA-1.1

Establish a Standards Comm ittee

SPMA-1.2

Convene a Quarterly District and City Standards Review

Procurement Guidelines
SPMA-2.1

Adopt and Adapt a Formal RFP Process

SPMA-2.2

E-Rate Documentation and Strategy Development

Maintenance Procedures
SPMA-3.1

SLA Adaption and Adoption
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SPMA-3.2

•

Fully Deploy Ticketing System

Asset Management
SPMA-4.1

Technology Inventory
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5.1

Technology Standards
Initiative:

Recommendation:

Establish a Standards Committee
SPMA-1.1

Establish a standards committee to
evaluate both the ROI of a product
and the TCO of said product. The
committee should be made up of
teachers as well as ad ministration
and IT staff.

Leadership
Responsibility:

Superintendent
Director of Technology Services

Action Steps
•oenotes that step has already started.

1.

Establish the standards organization with sponsor and committee members.

X

2.

Agree on the charter, method of operating, and frequency of meetings.

X

3.

Define processes for what standards are needed, how often reviewed, how to publish to LPS
staff and vendors, how the exceptions are to be handled, and how to enforce.

X

4.

Define an instructional software subcommittee/clearinghouse.

X

5.

Publish software (instructiona I and productivity) standards online.

X

6.

Publish cla ssroom technology standards online.

X

7.

Establish a demonstration, pilot, and rollout process.

X

8.

Conduct regular meetings and publish updated standards.

X

Interdependencies:

Estimated
Cost:

X

X

$7,000
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5.2

Procurement Guidelines
Initiative:

Recommendation:

Adopt and Adapt a formal RFP Process
SPMA-2.1

Adopt a formal RFP process to
complement the City's municipal
purchasing process. Items that can
be bid (price as the only factor),
should follow the current process.
Include items or services that
can/should be evaluated on
additional factors beyond price in a
new procurement process.

Leadership
Responsibility:

Finance

Action Steps
•o enotes that ste p has already started.

1.

Develop a list of current contracts and services and assess the potential savings by procuring
through an RFP process versus state contract.

X

2.

Develop a template RFP with criteria for scoring with price being the primary factor followed by
technical merit and professional merit.

X

3.

Develop an evaluation rubric to be utilized by an eva luation committee for IT services procured
thro ugh RFP.

X

4. Negotiate multi-yea r contracts.
5.

X
X

Rev iew proce ss and det ermine if procureme nt effo rts were beneficial.
Interdependencies:

Estimated
Cost:

$7,000
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5.3

Maintenance Procedures
Initiative:

Recommendation:

SLA Adaption and Adoption
SPMA-3.1

Set a standard that all contracts and
future purchases will include Service
Level Agreements (SLAs.) These SLAs
need to include response time,
measurable outcomes and a
methodology for evaluating and
monitoring.

Leadership
Responsibility:

Director of ICTS

Action Steps
• oenotes t hat step has already started.

1.

Identify critical service delivery processes and define SLA templates for each process.

X

2.

Define processes for monitoring and enforcement for each SLA and integrate these into
continuous improvement processes.

X

3.

Negotiate specific performance standards for each SLA with its associated consumer or client
departments.

X

4.

Identify hard wa re and software tools that will increase th e effective ness of sup port staff.

X

5.

Pro cure to ol s, implement processes, begin o ngo ing monito rin g and improvement.

X

Interdependencies:

Estimated
Cost:

X

$14,000
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5.4

Asset Management
Initiative:

Recommendation:

Technology Inventory
SPMA-4.1

Conduct an inventory of current
equipment, services and software
and develop a methodology of
capturing future assets to account for
district purchases as well as those
items purchased via local school
budgets.

Leadership
Responsibility:

Director of ICTS

Action Steps
•oenotes that step has already started.

1.

Develop requirements for asset management system. Review existing IT and accounting systems
for applicability to IT asset management needs. Determine the need for process changes,
additional products, and integration between new and existing systems. Considerations
include:

•

the need to create and maintain a Configuration Management Database (CMDB)

•

the need to tra ck IT infrastructure items as capital assets for accounting purposes

•

the potential need to plan for and manage end-of-life equipment turnover

•

th e nee d to manage software licenses

•

the availability of integra ted Se rvice Management syst e ms that incorporate IT asset
information and can perform "auto-discovery" for networked IT assets

X

2.

Procure additional prod ucts, as determined in step 1. Plan integra ti on projects.

X

3.

Develop and implement these plans coordinating with othe r projects that provide or consume
asset information.

X

Interdependencies:

Estimated
Cost:

$14,000
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1.0

INTRODUCTION AND RATIONALE
"If you have a procedure with 10 parameters, you probably missed some."
-Alan Perlis

The Policies, Procedures, Security, and Safety chapter focuses on the myriad of information
technology-related policies, procedures, and security measures that are needed to implement a
broadscale IT program. There are many non-technology related policies and procedures that
may prevent effective and optimal use of the school district's costly technology resources. In
addition, the varying degree of IT policy implementation significantly impacts the appropriate
and equitable use of technology. Although today's schools need to be concerned about the
physical security of their students and staff, they also must respond to the digital security of
information related to their students and staff members. Moreover, the schools must focus on
the loss of this information due to natural or man-made disasters. Also, clear criteria must be
established regarding what is core district-level IT policy, what IT policy can or should be set by
the area, and what policy guidelines can be made and implemented at the school level.
The subtopics within this chapter include:
•

Technology and Information Policies

•

Technology and Information Procedures

•

Security Policies and Systems
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in fall 2011. This chapter
of the Information Technology Blueprint is predicated on the needs analysis and detailed key
findings documented in the Policies, Procedures, Security and Safety section of the Technology
Assessment final report.

2.1

Technology and Information Policies
Technology and Information Policies are critical in order to protect students from
inappropriate content as well as to protect the investment in technology components
from viruses, malware and misconfiguration. The limited resources of LPS have resulted
in policies that are set in response to a crisis rather than proactive.
The key findings for Technology and Information Policies include:

2.2

•

The Internet Security Policy for the district is outdated and lacks flexibility.

•

The policies that are in place were not driven by instruction and are considered
static and are not reviewed or modified as technology changes.

•

Some teachers would like the opportunity to e-mail and/or collaborate with
students and parents via social media websites, however are hesitant due to the
lack of formal guidance from the district.

Technology and Information Procedures
Procedures follow the policies set by Instruction and are the steps to implement those
policies. As an example, the district may determine that as a policy, connectivity to the
Internet will be available during school hours. Therefore, a procedure for maintenance
of the firewall would state that the work would not start until after dismissal.
Investment in this area to develop consistent and repeatable processes will provide
returns to the district in efficiency, consistency and breadth of support. However, the
procedures are only as good as the discipline needed to adopt and follow them. So, it
will be necessary to not only identify when a procedure is needed, develop and test it,
but also shift the culture and change how LPS approaches its work.
The key findings for Technology and Information Procedures include:
•

Implementation of upgrades such as the recent deployment of additional
connectivity through the installation of wireless access points caused multiple
disruptions to connectivity to the Internet and district resources.

•

Workstations are locked down with no access to USB ports for thumb drives or
the ability to install applications that may be supplemental to purchased
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curriculum and textbooks. In the Mac labs, teachers have some administrative
accounts and can access the use of thumb drives.
•

2.3

There is a formal procedure for the disposal of antiquated or broken technology,
however each school waits a considerable amount of time before the
components are removed from the facility.

Security Policies and Systems
All institutions, including education, are susceptible to threats including data theft,
cybercrime, viruses and hacking. In addition, school systems have the added burden of
ensuring that students are not only physically safe from harm but now also safe from
the virtual world. In addition, the data systems and applications that LPS utilizes contain
a wealth of information that needs to be secure and workstations need to be protected
from viruses and spyware. Security policies and systems need to be formidable enough
to ensure that students and staff are protected yet flexible enough so that the resources
available are useful.
The key findings for Security Policies and Systems include:
•

There is no plan on how to enable teachers, students and the community to
access district LANs v ia their own technology (smartphones or tablets) through
the wireless access points deployed. Wireless has been deployed primarily as an
alternate access methodology for district-owned technology.

•

The district has encountered instances in which cyberbullying and/or
inappropriate communications have happened between students on social
media sites. However, investigation wa s hindered due to the fa ct that such sites
are not accessible from within the school district network.

•

Verizon hotspots were deployed to principals for emergency purposes, and are
sometimes used as an alternative method for appropriate staff to access
blocked sites in cases that involve student safety.

•

The district network is very secure but inflexible. Data security is highly
dependent upon the security from the software vendor and is primarily focused
on logon credentials. A number of students can bypass the proxy. However,
there are no current plans on what it would take to minimize this problem.
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3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of Community Access and Participation were
identified during the comprehensive information technology assessment conducted in fall 2011
and were described in the Technology Assessment report. This section outlines the major
recommendations that address the current status described in the previous section of this
document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., PPS for Chapter 8) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 8,
Policies, Procedures, Security, and Safety, section 3.1, Technology and Information Policies,
would be numbered PPS-1.1, the second recommendation in this same section would be PPS1.2.

3.1

Technology and Information Policies
PPS-1.1

Establish an Internet Policy Governing Committee

Establish an Internet policy governing committee to assess current policy and modify
the policy immedi ately to enhance access to appropri ate content.

PPS-1.2

Develop an Online Collaboration Policy

Develop an immediate policy that may enable some teachers to collaborate more
effectively with their students and parents. This policy should include appropriate
behavior and recommend ations for teacher use of social media as well as school e-mail.

3.2

Technology and Information Procedures
PPS-2.1

Develop a Project Implementation Methodology

Adopt a formal project management process so that tangential systems can be
identified and projects can be monitored. (See recommendation for Project
Management Office in Cha pter 9.)

PPS-2.2

SLA Development and Implementation of Technology Disposal

Charge the Facilities and Maintenance Department and IT with developing a Service
level Agreement with commitments of time for pick-up and tran sfe r of equipment from
specific school locations to a central storage area.
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3.3

Security Policies and Systems
PPS-3.1 Develop BYOT Security Policy
The wireless network that has recently been deployed and will be further deployed is
capable of handling multiple levels of access. Develop a policy and, if necessary,
configure components to allow users to utilize their own technology to access district
resources.
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4.0

RESEARCH AND BEST PRACTICES
The importance of efficient management of technology and information resources grows as
systems, networks, and applications become more complex. Management of heterogeneous
distributed systems calls for a new methodology to replace explicit control and reactive
management with effective, automated, and proactive management. Policies that define
characteristics and function of systems and operations have been recognized as a concept to
support this complex management task by specifying means that enable the definition and
enforcement of necessary principles.
Enterprise-oriented technology aimed at the acquisition and use of technology and information
systems include:
•

objectives for utilization and benefit of technology and information resources;

•

definition of protocols, industry standards and functional requirements;

•

operational and managerial requirements;

•

procurement and managerial requirements.

Policy Strategy
Policies are found at every level of an organization, forming a hierarchy. In education,
this hierarchy starts at the federal and state levels, extending to the School Committee
and into departments and schools. At all levels, policies specify the desired
characteristics, capabilities, and functions of the underlying resources.
At each level, the nature of the policy is more finely resolved. Federal policies define
overarching values for states and states render these policies with more specificity to
meet the desires of their constituency. At the federal and state levels, policies are
generally qualitative and subjective. At the district, department, and school levels,
policies can be quantitative and objective in form, in particular for technology and
information systems.
Policies are often the link between regulatory agencies, district administration, and
technology management; thus, the word "policy" is surrounded by a vast number of
other related terms, including strategy, goal, vision, direction, mission, process, tactic,
procedure, plan, scheme, course and guideline.
The following aspects form a minimum set of characteristics required to define a policy:
•

Goal: a description of the policy's aims.

•

Target objects: the objects that are directly affected by the policy. This includes
domains as objects.
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•

Triggers: the initial cause for a policy to take on actions. These may be the same
objects or events to be monitored after the policy enforcement instructions are
set off.

•

Policy actions: the functional aspect of a policy, including what (not how!)
changes or measures are to be enforced -i.e., the pol icy enforcement actions
and instructions. This must include aspects of time, such as the duration of its
activity or its monitoring process, or the intervals for monitoring. The modality
of the actions is an integral part of the actions.

•

Monitor objects: objects that measure the suitability, timeliness and efficiency
of the policy actions in comparison to the desired goal.

Technology and Information Procedure Strategy
Procedures are defined, and methods and processes used at every level of an
organization to accomplish defined objectives. The most effective procedures align
closely with policies and, therefore, are driven by strategy and goals. Each procedure
defines the desired outcome, resource requirements and accomplishments. Procedures
are used to turn policies into actions as well as to capture the best practices of the
organization for sharing knowledge.
Effective procedures utilize technology to reinforce their alignment to district,
department, and school-level goals. Technology is to be used so that it streamlines,
automates, and augments existing business processes and practices. Thus, technology
should support the continuous improvement of the procedure development lifecycle of
strategy formulation, management, implementation and monitoring. Recognizing that
procedures change and adapt to conditions, technology should be flexible, scalable, and
interoperable in support of such changes.

Security Strategy
Security is intended to protect the value of information assets. This value is determined
in terms of:
•

confidentiality- protecting sensitive information from unauthorized disclosure

•

integrity- safeguarding the accuracy and completeness of information and
software

•

availability- ensuring that information and services are available when
required

To be secure, the value of information in the form of electronic data must be protected
both while in storage (data at rest) and while being transmitted across networks (data in
motion). Network and data security is an adjunct to the data, computing, and
communication infrastructure. In the school environment it includes protection of users
as well as protection of network resources.
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5.0

IMPLEMENTATION APPROACHES AND ACTION PLANS
The implementation strategies included in this chapter incorporate the following factors:
•

district's and superintendent's goals

•

Technology Assessment Report (Key Findings and Recommendations)

•

current status of projects currently ongoing in LPS

•

high priority areas as identified by LPS leadership staff

•

current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint chapter. For each initiative,
district/superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., PPS for Chapter 8) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 8, Policies, Procedures,
Security, and Safety, section 5.1, Technology and Inform ation Policies, would be numbered PPS1.1, the second Action Plan in this same section would be PPS-1.2.
Staging and phasing of implementation steps is displayed over three years. Some initiatives will
continue beyond this three-year timeframe. The staging/phasing matrix indicates the year in
which the activity is planned to begin and end. An "X" de notes the start of an activity. Activities
that are already in process are marked with an asterisk(*). Note that changing budgetary
conditions may accelerate or impede the implementation schedule.
The Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for anticipating the resources and budgetary support needed from year to year to
achieve the district's priority goals.

Action Plans are included for the following recommendations:
•

•

•

Technology and Information Policies

PPS-1.1

Establish an Internet Policy Governing Committee

PPS-1.2

Develop an Online Collaboration Policy

Technology and Information Procedures

PPS-2.1

Develop a Project Implementation Methodology

PPS-2.2

SLA Developm ent and Implementation of Technology Disposal

Security Policies and Systems

PPS-3.1

Develop BYOT Security Policy
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5.1

Technology and Information Policies
Initiative:

Recommendation:

Establish an Internet Policy Governing Committee
PPS-1.1

Establish an Internet policy governing
committee to assess current policy
and modify the policy immediately to
enhance access to appropriate
content.

Leadership
Responsibility:

Superintendent
Assistant Superintendent of Instruction

Action Steps
•oenotes that ste p has already started.

1.

Invite a committee of mainly teachers with one network manager to meet for a half-day retreat.
Focus will be on first establi shing a policy and re-setting Internet filters, and second on the
proce ss for bypa ssing those filters when appropriate. (Committee should be no more than 6 to 8
individuals.)

Immediately

2.

Develop and publish the categories of service that are currently blocked prior to retreat.
(Examples include the Discovery Channel because that website also sells products.)

X

3.

Determine levels of access by user group and assess what equipment or licenses would be
necessary t o e nable a more flexibl e im ple me ntatio n of filtering by user cred entials.

X

4. Develop a p rocess in which instruction mand at es what sho uld be accessible and a methodology
for communica ting, vetting and voting o n sites th at should not be blocked.

X

5.

Develop a p rocedure to auto mate flow of exce ptio ns t o filter.

X

6.

De t ermine if new filtering software o r hardw are is nee ded fo r LPS' nee ds.

X

7.

lm pl ement process and continually mee t to revi ew a nd mo nito r p rogress.

X

Interdependencies:

Estimated
Cost:

X

X

$3,500
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5.2

Technology and Information Procedures (cont.)
Initiative:

Recommendation:

SLA Development and Implementation of Technology Disposal
PPS-2.2

Charge Facilities and IT with
developing a Service Level Agreement
with commitments of time for pick-up
and transfer of equipment from
specific school locations to central
storage area.

Leadership
Responsibility:

Technology
Facilities

Action Steps
•oenotes that st ep has already started.

1.

Gather and document current procedures for disposal of equipment.

X

2.

Assess a reasonable time line for which equipment can be picked up at school locations.

X

3.

Determine if there is a way to streamline the accounting in MUNIS to automate the notification
process.

X

4.

Develop a report from MUNIS to be disseminated to both technology staff and facilities staff.

X

5.

Draft an SLA fo r th e process with monito ring of the SLA conduct ed by IT.

X

X

X

6.

Pub lish and refine the pro cess t o all school constitue nts.

X

X

X

Interdependencies:

Estimated
Cost:

$84,000
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1.0

INTRODUCTION AND RATIONALE
"Our goals can only be reached through a vehicle of a plan, in which we must fervently believe,
and upon which we must vigorously act. There is no other route to success.
-Stephen A. Brennan

The District-, School-, and Program-Level Planning chapter focuses on a coordinated approach
to district, school, and program-level planning. This chapter addresses the ways in which
technology resources can support and enhance the planning efforts in Lowell Public Schools
(LPS). It further describes processes and procedures to track the effects of planning and to
monitor success.
The subtopics within this chapter include:
•

District-Level Planning

•

School Improvement Planning

•

Department/Unit-Level Planning

•

Balanced Scorecard Process

•

Project M anagement Oversight
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in September/October
2011. This chapter of the Information Technology Blueprint is predicated on the needs ana lysis
and detailed key findings documented in the District-, School-, and Program-level Planning
Process section of the Technology Assessment final report.
In the past, Lowell has been viewed as a trend setter and an early adopter of technology. In the
last few years, with the budget cuts, this has declined significantly. Many support staff have
been eliminated, equipment has not been replaced and instructional technology training has
been minimized. The recent leadership changes have brought a desire and opportunity to make
significant positive changes in the district processes. The district has the opportunity to start a
major transformation by introducing disciplined processes to focus all employees' efforts for
maximum gain to the district.

2.1

District-Level Planning
The major challenges to be overcome must start with a clear, understandable and wellarticulated vision of the new leadership team. Since one does not exist at this time, this
section will suggest the steps needed to generate one.
The key findings for District-Level Planning include:

2.2

•

There was a consistent level of frustration documented among staff interviewed
with the lack of change.

•

A district-wide strategy plan is not evident.

School Improvement Planning
Individual school plans are a result of aligning to the district's strategic plan and goals.
These would be tailored to the unique needs of each specific school for their individual
demographics.
The key findings for School Improvement Planning include:
•

Most schools have a school improvement plan.
Most schools do not include technology objectives/goals in teachers'
perform a nee pia ns.
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2.3

Department/Unit-Level Planning
The technology plan will align to the district's strategic plan and will show the plans to
facilitate the implementation of the district's educational goals.
The key findings for District/Unit-level Planning include:

2.4

•

There is a three-year Lowell technology plan published on the website which
was for 2008-2011, but it is outdated now.

•

There is no district-wide technology committee to oversee the
perform a nee/status of the technology organization.

Balanced Scorecard Process
The Balanced Scorecard Process ensures the projects that are undertaken are done with
alignment to the district's strategic plan and the leadership team approves all projects
to ensure this alignment.
The key findings for Balanced Scorecard Process include:
•

2.5

Many initiatives are not coordinated or reviewed. This causes many meetings,
some more effective than others.

Project Management Oversight
Effective project management ensures successful implementation so that more projects
come in on sched ule and within estimated costs.
The key findings for Project Management Oversight include:
•

At this time, there is not a project management office to coord inate and resolve
issues on each major project. Implement a program of personal caring, making a
difference for all employees. M ake this a priority in the daily life of all Lowell
staff. The goal would be to improve the quality of everything that is done.
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3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of IT District, School and Program-/eve/ Planning
Process were identified during the comprehensive information technology assessment
conducted in September/October 2011 and were described in the Technology Assessment
report. This section outlines the major recommendations that address the current status
described in the previous section of this document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., DSPP for Chapter 9) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 9,
District, School, and Program-level Planning Process section 3.1, District-level Planning, would be
numbered DSPP-1.1, the second recommendation in this same section would be DSPP-1.2.

3.1

District-Level Planning
DSPP-1.1

District Morale and Pride

Implement a program of personal caring, making a difference for all employees. Make
this a priority in the daily life of all Lowell staff. The goal would be to improve the quality
of everything that is done.

DSPP-1.2

District-Wide Strategic Plan

Implement a strategic plan focused on shared leadership and the power of each
employee as a contributing member of the team that improves the progress of
students. Unpack the Core Values of the district collaboratively to build the shared
understanding and expectations of the school district.

3.2

•

All students can perform at high standards, given sufficient time and support.

•

All teachers can teach to high standards, given the right conditions and support.

School Improvement Planning
DSPP-2.1

School Improvement Plans

The district has each school implementing a sta ndardized school improvement plan (SIP)
with specific measures and indicators of performance for accountability. Include
technology goa ls in each SIP.
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DSPP-2.2 Teachers' Technology Goals
Include technology goals in all teachers' performance goals.

3.3

Department/Unit-Level Planning
DSPP-3.1

Technology Plan

Prepare and submit to DESE a technology plan for 2012-2015 (or an alignment
document) based on the recommendations in this Technology Blueprint.

DSPP-3.2

Technology Steering Committee

Establish a committee of instructional staff to approve IS projects, help prioritize the
work and institute needed policy changes.

3.4

Balanced Scorecard Process
DSPP-4.1

Balanced Scorecard Process

To ensure all projects are linked to the district's strategic plan, implement a Balanced
Scorecard process where a sponsor is assigned for each initiative, then he/she proposes
projects to achieve the plan goal. All projects in excess of a predefined dollar amount
would have to be approved by the leadership team. This would ensure the money is
used on the highest priority projects for the district and not pet projects by a specific
department/school.

3.5

Project Management Oversight
DSPP-5.1

Project Management Office

Implement a Project Management Office (PMO) and process. This would include
documenting a project charter showing purpose, three-year total cost of ownership,
schedule, sponsor and resources needed. In addition, each meeting would be
documented and each project would get reviewed by the leadership team on a regular
basis. No project would get started unless approved by the leadership team using the
project charter.
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4.0

Research and Best Practices
A significant quantity of published research exists on best practices and critical success factors in
using technology to improve teaching, learning, and school management, and this body of
knowledge continues to increase annually. CELT staff and consultants regularly review research
publications, technology journals, reports, and legal summaries, both in print and online to
remain current with emerging issues. In addition, they present at and attend local, national, and
international conferences focusing on education and education technologies. Feedback from
clients during the implementation of their Technology Blueprint initiatives contributes to CELT's
experiential knowledge base. CELT has been building this collective knowledge base continually
for the past nineteen years while working with departments of education, school districts large
and small, and a variety of public and private organizations, many of which are national in scope.
In addition to national research approaches to technology use in education, CELT assimilates the
best practices of each of our clients into our body of knowledge and will do so during this
engagement with LPS. The following pages highlight critical success factors that most closely
relate to the need and goals of LPS.
•

There are several interdependencies between action plans recommended in this
chapter of the Information Technology Blueprint. Refer to each action plan for detailed
inte rdependen ci es.

•

Current data systems are unable to support optimal planning and performance
m anagement. The strategies and schedules f or delivery of the planning support
t echnology defined herein take into account these limitation s, bu t m ay need to be
adjusted ba sed on the timin g of improvem ents to data syst ems.

•

Sev eral of the projects proposed require a 2-3 yea r deployment effo rt and must include
ongoing m aintenance fo r sust ainability over t ime.

The relationship among district strategic planning, district techno logy planning, and planning at
the school- and program-levels is dep ict ed in

lmprov.ct
School Improvement and
Technol ogy Plans

Stuct.nt
AchtevetMnt

Figure 1. The overarching goal of all planning, as illustrated, is improved student achievem ent.
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School Improvement and
Technology Plans

Improved
Stuct.nt
AchtevHMtnt

Figure 1. Planning Interrelationships

Technology in Support of Planning Process
A host of technology-based solutions and techniques are available to assist with the
development, implementation, monitoring/evaluation, and communication of the plan.
The district currently employs some of these approaches and others are under
consideration. However, the most fundamental way that technology can assist the
planning process is by providing accurate, timely, and mission-critical information to
inform teaching, learning, and management as depicted in Figure 2.

Figure 2. Comprehensive Strategic Planning and Implementation
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Project Charter
The District Development and Performance Plan for Continuous Improvement
implements the best practice of identifying performance measures and indicators of
success for each goal. This practice can be expanded through the implementation of
project charters to ensure that all aspects of a project have been considered prior to
proposing and that there is sponsorship for the project at the executive level. A project
charter outlines the stakeholders who have responsibility for ensuring the success as
well as the values to be gained and the potential risks of a project. A sample project
charter is included in the Appendix to this chapter.

Balanced Scorecard
For large implementation efforts, Web-based project management software will allow
the district to simultaneously track the activities, milestones, deliverables, and
benchmarks of multiple project components. It will provide the school district a greater
ability to manage the vast array of information technology and capital projects, multiple
partners and vendors, and associated sub-projects. The school district will be better
positioned and equipped to understand problems, make decisions, and know their
impact on departmental priorities and district operations.
Project decision-making will be enhanced through access to accurate and timely
information. This will reduce the time required to reach the right decision and greater
confidence that the right decision has in fact been made. In addition, an informed
process acts to quickly resolve problems, answer issues and remove conflicts between
project plans. Effective project management provides opportunities for changing
directions if a situation arises that necessitates rethinking strategies and priorities. By
having district-wide project management and fiscal coordination, the district can quickly
and easily forecast resource and financial requirements and reflect changes to project
progress and deliverables.
This initiative could be improved by data-driven systems that ensure the relevant and
measurable indicators are selected for the scorecards. Furthermore, it is crucial that
scorecard results being reported are based on up-to-date and accurate data. Fully
implemented, a balanced scorecard strategy will provide timely feedback that can be
used to determine whether a project is on-track as well as when redirection is needed.
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5.0

IMPLEMENTATION APPROACHES AND ACTION PLANS
The implementation strategies included in this chapter incorporate the following factors:
•

district's and superintendent's goals

•

Technology Assessment report (Key Findings and Recommendations)

•

current status of projects currently ongoing in LPS

•

high priority areas as identified by LPS leadership staff

•

current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint chapter. For each initiative,
district/superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., DSPP for Chapter 9) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 9, District, School, and
Program-level Planning Process, section 5.1, District-level Planning, would be numbered DSPP1.1, the second Action Plan in this same section would be DSPP-1.2.
Staging and phasing of implementation steps is displayed over three years. Some initiatives will
continue beyond this three-year timeframe. The staging/phasing matrix indicates the year in
which the activity is planned to begin and end. An "X" denotes the start of an activity. Activities
that are already in process are marked with an asterisk(*). Note that changing budgetary
conditions may accelerate or impede the implementation schedule.
The Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for anticipating the resources and budgetary support needed from year to year to
achieve the district's priority goals.

Action Plans are included for the following recommendations:
•

•

District-level Planning
DSSP-1.1

District Morale and Pride

DSSP-1.2

Lowell Public Schools Strategic Plan

School Improvement Planning
DSSP-2.1

School Improvement Plans

DSSP-2.2

Teachers' Technology Goals
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•

•

Department-level Planning

DSSP-3.1

Technology Plan

DSSP-3.2

Technology Steering Committee

Balanced Scorecard Process

DSSP-4.1
•

Balanced Scorecard Process

Project Management Oversight

DSSP-5.1

Project Management Office
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5.1

District-Level Planning
Initiative :
Recommendation:

District Morale and Pride
DSSP-1.1

Implement a program of personal
caring, making a difference for all
employees. Make this a priority in the
daily life of all Lowell staff.

leadership
Responsibility:

Superintendent and Leadership Team

Action Steps
*Denotes that step has already started.

1. Create a program name, logo, slogan, posters and rollout- 'Everything Matters'

X

2.

Create an awards/recognition program for exemplary incidents of making a difference, including
the School Committee meetings.

X

3.

Establish a set of norms for all managers/administrators including such things as saying thank
you, being responsive to employee requests and provide training on techniques of management.

X

4.

Implement a suggestion program with tangible dollar awards as a percentage of authenticated
cost savings.

X

5.

Use Edgar Guest's poem 'It couldn't be done' - See Attachment A.

X

6.

Conduct brainstorming sessions for district managers and then a separate one for other
employees asking for input in an annual event for ideas and strate gies for building pride and
making a difference. Engage the staff and ask for their opinions on matters that affect them.

X

Interdependencies:

Estimated
Cost:

X

X

X

X

X

X

$21,000
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Initiative:
Recommendation:

lowell Public Schools Strategic Plan
DSSP-1.2

Develop a District-Wide Strategic
Plan.

leadership
Responsibility:

Superintendent and Leadership Team

Action Steps
•oenot es that st e p has already started.
1.

Conduct a district visioning workshop as the first step in developing a strategic plan. Invite School
Committee members, key staff members, other content experts, parents to participate.

X

2.

Agree on the top few (5-8) strategic areas to work on that are most important.

X

3.

Obtain suggestions on the appropriate strategies/goals/measures for the district to consider
when developing the Balanced Scorecard.

X

4.

Award key participants at the end of the process.

X

Interdependencies:

Estimated
Cost:

$21,000
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5.2

School Improvement Planning
Initiative:
Recommendation:

School Improvement Plans
DSSP-2.1

The district has each school
implementing a standardized school
improvement plan (SIP) with specific
measures of accountability, include
technology goals in each.

Leadership
Responsibility:

Assistant Superintendent of Curriculum with all
principals

Action Steps
•oenot es that step has already started.

1.

Develop a standard template for all principals to use in creating their school improvement plan.

X

2.

Develop the specific measures and indicators of performance for accountability.

X

3.

Include teacher technology goals of integration into these plans.

X

4.

Consider including the recent improvements at Murkland Elementary School as a model.

X

5.

Include these results in the principals' evaluations.

X

Interdependencies:

Estimated
Cost:

X

$21,000
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Initiative:
Recommendation:

Teachers' Technology Goals
DSSP-2.2

leadership
Responsibility:

Include technology goals in all
teachers' performance goals.

Principals

Action Steps
• Denotes that step has already started.
1.

Develop a set of required skills for integrating technology into the classroom.

X

2.

Rate each teacher's competencies against the se criteria.

X

3.

Develop personal development plans to be included in the teachers' evaluations.

X

Interdependencies:

Estimated
Cost:

X

$7,000
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5.3

Department/Unit-level Planning
Initiative:
Recommendation:

Technology Plan
DSSP-3.1

Prepare and submit to DESE a
technology plan for 2012-2015 (or an
alignment document) based on the
recommendations in this Technology
Blueprint.

Leadership
Responsibility:

ICTS Director

Action Steps
• De notes that step has already started.

1.

Translate the results of the Technology Blueprint into an updated technology pian. Alternatively,
create an alignment matrix demonstrating the correspondence of DESE Technology Pian
benchmarks to the chapters and sections of the Technology Blueprint.

X

2.

Ensure it aligns with the district strategic pian.

X

3.

Ensure it is reviewed and approved by the leadership team and the technology committee.

X

4.

Publish the status of accomplishments at least quarterly.

X

Interdependencies:

Estimated
Cost:

$7,000
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Init iative :
Recommendation:

Technology Steering Committee
DSSP-3.2

Establish a committee of
instructional administrators to
approve IS projects, help prioritize
the work and institute needed policy
changes.

leadership
Responsibility:

ICTS Director

Action Steps
• oenotes that step has already started.

1.

Assign key instructional staff to become members of the technology steering committee.
Ensure district staff, school administrators from Elementary, Middle and High schools are
members.

X

2.

Establish operating norms, responsibilities and meeting frequency.

X

3.

Schedule topics for approval such as policies, current projects and work prioritization.

X

4.

Publish the status and recommendations from this group to all LPS employees.

X

Interdependencies:

Estimated
Cost:

$21,000
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5.4

Balanced Scorecard Process
Initiative:
Recommendation:

lmplementthe Balanced Scorecard Process
DSSP-4.1

To ensure all projects are linked to
the district's strategic plan,
implement a Balanced Scorecard
process whereby a sponsor is
assigned for each initiative, then
he/she proposes projects.

Leadership
Responsibility:

Chief Fina ncia I Officer

Action Steps
•oenotes that step has already started.

1. Once the strategic plan is completed, train the leadership team on the Balanced Scorecard
Process.

X

2.

Assign sponsors from the leadership team for the major initiatives.

X

3.

Install standard templates of project charters and status reporting.

X

4.

Agree on the measures and indicators of progress for status reporting.

X

5.

Schedule re gular meetings f or accountability and ensure each project is approved and reviewed
regularly.

X

Interdependencies:

Estimated
Cost:

$10,000
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5.5

Project Management Oversight
Init iative :
Recommendation:

Project Management Office
DSSP-5.1

Implement a project management
office and process.

Leadership
Responsibility:

Chief Fina ncia I Officer

Action Steps
*Denotes t hat step has already started.

1. Assign a person to be responsible for the project management office for the district.

X

2.

Agree on the operating norms, standard templates and meeting frequency.

X

3.

Have each project costing in excess of $15,000 develop a project charter to get reviewed. This
would include existing projects already in process. See Attachment B.

X

4.

The leadership team would review and approve all projects to start off.

X

X

X

5.

The leadership team would regularly review the status of each approved project going forward.

X

X

X

Interdependencies:

Estimated
Cost:

$105,000
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APPENDIX A
It Couldn't Be Done
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APPENDIX A: It Couldn't Be Done
Edgar Guest

Somebody said that it couldn't be done,
But he with a chuckle replied
That "maybe it couldn't," but he would be one
Who wouldn't say so till he'd tried.
So he buckled right in with the trace of a grin
On his face. If he worried he hid it.
He started to sing as he tackled the thing
That couldn't be done, and he did it.

Somebody scoffed: "Oh, you'll never do that;
At least no one ever has done it";
But he took off his coat and he took off his hat,
And the first thing we knew he'd begun it.
With a lift of his chin and a bit of a grin,
Without any doubting or quiddit,
He sta rted to s ing as he tackled the thing
That couldn't be done, and he did it.

There are thousands to tell you it cannot be done,
There are thousands to prophesy failure;
There are thousands to point out to you, one by one,
The dangers that wait to assail you.
But just buckle in with a bit of a grin,
Just take off your coat and go to it;
Just start to sing as you tackle the thing
That "cannot be done," and you'll do it.
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APPENDIX B
Sample Project Charter
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Project Charter
<insert date>
This project supports the following Strategic Commitments:
<jnsert supported st rategic comm;tments >

This project supports the following Objectives:
<jnsert supported Object;ves>
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1.0 Project Description
<Provide background and a brief description of this Project, including information on
the need/problem. >

2.0 Project Deliverables
(List the deliverables that this project will produce below.)

Deliverable

Due Date

3 .1
3 .2
3 .3
3.4
3 .5
3 .6
3 .7
3 .8
3. 9
3.10
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3.0

Project Organization

(Append an Organization Chart 1j appropriate.)

Role

Description

Project Sponsor

Has ultimate authority over and responsibility
for the project, its scope, and deliverables.

(member of Executive
Staff)

Project Manager

Develops and maintains the project plan and
project schedules, executes project reviews,
tracks and disposes of issues and change
requests, manages the budget, and is
responsible for overall quality of the
deliverables.

Project Team

Responsible for performing the activities
necessary for implementation of the project.

Key Stakeholders

Provide expert understanding of their
organization and represent area for which the
project is intended to support/serve.
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4.0 Project Assumptions
{IdentifY any assumptions in this Project Agreement that could sigmficantly affect the project depending
on their outcome. Assess the Degree of Impact this will have on the project as "High", "Medium" or
"Low".)

Assumption
(brief description)
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5.0 Project Risks
{Identify any risks that might threaten the success of the project, assess the degree of impact on the
project, and include a strategy for mitigating the risk.). Degree of risk is defined as "High", "Medium" or
"Low".

Risk

Degree
of Risk

Mitigation Strategy

(brief description)

6.0 Project Information Requirements
(List below any research data or documentation required by the project.)

Research

Data
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7.0 Project Budget Summary
{The budget and costs reflected in the Project Plan should account for all resource labor, hardware,
software, facilities, etc. required to achieve the stated scope and objectives. If the organization has a
standard budget template, that can be used instead.)
2011-2012
Fiscal Year

Budget Categories
a

2012-2013
Fiscal Year

2013-2014
Fiscal Year

Internal Resource Labor (estimate the numberofhours that will be required to complete the
project for the following types of personnel) :
Executive Leadership
District Area Management
School Administration
Classroom Personnel

b

External (Contract) Resource Costs:
*List provider(s)/amount(s)
e.g.: Transcend/$35,000

c

Materials and Supplies (p lease list):

d

Hardware/ Software

e

Pro ject Ex penses (i. e., tra vel, regis tration

fees, etc.):

f

Training (please list):

g

Other (please list):

TOTAL (s um ro ws a-g)

Approved by:

Date:------
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8.0 Project Scope of Work/Status Report
{The table on the next page can be used to record a detailed project work plan based on the
deliverables listed on page 2. While there are a number of more powerful project work plan
management tools available, many projects can be well managed with the table that follows.)

lnstru ctions:

•

Step 1- Project Scope of Work (see the table on following page)
List each of the project's deliverables on a separate page; copy the table onto
additional pages to accommodate all ofthe project's deliverables.
Identify the detailed tasks and activities required to produce each deliverable
in the rows beneath the deliverable.
For each task or activity, indicate the person responsible and the projected
start and end dates. Additional rows can be added to the table if necessary.

•

Step II- Project Status Report (see the table on following page)
-

The Project Manager is responsible for maintaining the Project Agreement
and Project Status Report.

-

The Project Status Report should be updated weekly after Project Team
meetings to:
•

Indicate the status of each activity and the actual compl etion
dates.

•

Identify any issues that the project is dealing with in the rows at
the bottom of the table along with a plan for resolving them.

-

The status report is to be submitted to the Sponsor and the PMOC at review
m eetings t o indi cate work completed since the la st review.
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Date:xx/xx/xx

Project Scope of Work/Status Report
Name of Project

Item#

1.0

Submitted by: Name

Deliverable, Tasks, and Activities

Responsible
Person

Start Date

Projected
End Date

Status
(%complete)

Actual
Completion
Date

<insert name of deliverable>
1.1

Item#

[insert activity]

lssue(s)

Date Presented

Resolution

Date
Resolved

Table 1
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9.0 Team Member Signatures
(Hold a review of the project plan with the team members and obtain their agreement to participate. Each team member's signature represents
his or her agreement to participate in this effort.)
TEAM MEMBER- AGREEMENT TO PARTICIPATE
NAME

ORGANIZATION

PROJECT ROLE

LEVEL OF EFFORT

© 201 2 Center f or Educati onal Leadership and Technology (CELT)
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Project Communication Plan
(Use the table below to record the project communication plan: what needs to be communicated, when, and to whom.)
Audience

Key Message

Desired Outcome

Date to Issue
Communication

© 2012 Center for Educational Leadership and Technology (CELT)
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Communication

Person Responsible for
the Communication

Status

Page B-10

Lowell Public Schools
Technology Blueprint/Plan
Chapter 9: District-, School-, and Program-Level Planning Process

11.0 Revision History
(Any changes to the information in this document must be itemized below. To validate the change, signature
approval must be obtained. Repeat table for each change cycle.)

Revision Date:
Description of Change:

Signature Approval of Change
Organization

I

Rep

Signature

Date

Signature

Date

Executive Sponsor:

Project Manager:

PM O, Direct or:

IT Officer:

Team Member -Approval of Change
Organization/Rep
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12.0 Project

Directory

(Use the table below to record the names and contact information of all members of the Project Team.)

Name

Address

Phone
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1.0

INTRODUCTION AND RATIONALE
'The best that computerization can accomplish is to make management more effective and
employees more productive. Budgeting of computers should take place only after business
processes have been simplified and information management has been made more effective."
-Paul A. Strassmann, January 30, 1996

Central information systems are the foundation that supports administrative operations and
decision making throughout all of Lowell Public Schools (LPS). The Administrative and
Productivity Systems chapter focuses on developing ways to enhance and expand information
resources to better serve present needs and to provide the means to better address the needs
of the future.
The subtopics within this section include:
•

Information Systems Strategies

•

Business Management Systems

•

Instructional Systems

•

Productivity Systems

Information systems are fundamental to district operations, bearing that in mind it is necessary
to fully recognize their strategic nature. Also, it is imperative to implement initiatives that
enhance their functionality, reliability, development, and use efficiency. In addition, migration to
a service-oriented delivery model driven by a district-wide value proposition and total cost of
ownership (TCO) imperatives helps to ensure that these systems will continue to improve
student achievement and increase district-wide operational productivity and efficiency.
This chapter, in conjunction with the complete collection of Information Technology Blueprint
chapters, is a dynamic, living document that is updated regularly to address:
•

Emerging technologies

•

New standards and specifications

•

Revisions to federal, state, and local regulations and legislations

•

Best practice research for information systems from the district and the nation

•

Ongoing initiatives implemented within the district

Diverse audiences will find this document of interest and constituents across LPS will be
beneficiaries of enhanced access to information and the expanded services from the district's
central information systems. The Information Technology (IT) Department and its related
departments are the primary groups within the district responsible for implementing the
recommendations and initiatives presented here.
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Many of the recommendations included in this section address creation of steering committees
and taskforces to accomplish specific initiatives. The information included in this chapter can be
used as a guideline to implement changes or provide background information to start the
development process. The work in nearly all of the other sections is interdependent with the
information systems presented in this section.
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in September/October
2011. This chapter of the Information Technology Blueprint is predicated on the needs analysis
and detailed key findings documented in the Administrative Applications and Decision Support
Systems section of the Technology Assessment fin a I report.
LPS has a complete suite of applications systems. In general the support for these are dispersed
either internally in the district or, in some cases, sourced externally. The support for some of
these systems is recommended to be increased. They are generally operating in a satisfactory
manner, although in some cases providing only minimal capability. The district has not
optimized the use of some of the systems as is explained below. In addition, the Race to the Top
(RTTT) grant will put a set of additional systems requirements that are currently not defined,
specifically for integration.

2.1

Information Systems Strategies
There are 25 major applications systems in use in LPS with the business systems hosted
and supported by the City.
The key findings for Information Systems Strategies include:

2.2

•

There are 4 Business Systems, more than 15 Student Information Systems, 1
Transportation System, 1 Food Service System, 2 Help Desk Systems and 2
productivity software packages (see the detailed report for the specifics). This
has led to some schools determining and buying the individual software that
they prefer, further proliferating software.

•

Lowell is an RTTT award winner. There is no clearly documented statement of
the systems needed to support this important strategy and how to provide the
needed data. The state has just completed implementing their data warehouse.
This would certainly be a great starting place for LPS.

Business Management Systems
LPS uses the City's Munis system for the business applications of Finance and
Purchasing. The relationship with the City is viewed as amazing from a support and
financial point of view. This is a real advantage.
The key findings for Business Management Systems include:
•

The City hosts and supports the application Munis for Finance and Purchasing.
Munis does not interface with X2, the Student Information system, which is also
used for HR.

•

Time sheets are a manual process with weekly inputs that are created, faxed to
a central location, and then entered into Munis for payroll. There is a significant

© 2012 Center for Educational Leadership and Technology (CELT)
FINAL - Fe bruary 14, 2012

Page 3

Lowell Public Schools
Technology Blueprint/Plan

Chapter 10: Administrative and Productivity Systems
amount of effort involved for all in this process. There was much interest in the
school for this project.
•

2.3

The district does not use the work order or asset management modules of
Munis. The City recently purchased the workorder rna nagement module in
MUNIS which is being explored for implementation in all City departments,
including the schools.

Instructional Systems
LPS has recently installed X2 Development's Aspen system, one of the top student
information systems available. Aspen has more functionality than LPS is using. It is run
as an outsourced cloud application hosted offsite at X2. There was initial support
through a contractor, but the current support role is not clearly defined, resulting in
major underutilization of the X2 system. It is known that LPS owns all modules of X2, but
at this time, the district is not using all of these modules. For example, there is a Special
Education module, but LPS is still using EasyiEP. Other X2 capabilities not being used by
all schools include the Portal, Gradebook, and lesson plan builder.
The key findings for Instructional Systems include:
•

The Student Information system is X2's Aspen, recently purchased by Follett. It
has much more capability than is being used in the district. The support role
needs to be defined clearly so that the system can be used most effectively. X2
capabilities not being fully implemented include the Portal, Gradebook, and
lesson plan builder.
•

X2 has a gradebook function that is not used by most teachers. Other
grade book software that is currently used includes Gradebook Keeper
and Making the Grade. Lesson plans are primarily done on paper with
some done in Word or X2.

•

The Special Education System is EasyiEP. There is a special education
module in X2, but this is not used.

•

Galileo is the primary system for assessments. Formative assessments are not
entered into Galileo. There are many comments on the lack of ease-of-use with
this system. It's estimated that40% of the teachers use manual assessment
recording methods.

•

Teachers have difficulty in using the Internet to reach some sites due to the
filtering policies of the district. The teachers view this as a major inhibitor of
instruction (examples include not being able to get to Discovery Channel,
National Geographic and Skype).
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2.4

Productivity Systems
The current district standard is the Microsoft suite of programs. With the lack of a
standards committee to determine and enforce standards, there continues to be use of
other products such as Google.
The key findings for Productivity Systems include:
•

Officially, Lowell uses the Microsoft set of products for e-mail and productivity
tools. However there are growing examples where schools use Google Docs and
Google Sites.
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3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of Administrative Applications and Decision
Support Systems were identified during the comprehensive information technology assessment
conducted in fall 2011 and were described in the Technology Assessment report. This section
outlines the major recommendations that address the current status described in the previous
section of this document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., APS for Chapter 10) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 10,
Administrative and Productivity Systems, section 3.1, Information Systems Strategies, would be
numbered APS-1.1, the second recommendation in this same section would be APS-1.2.

3.1

Information Systems Strategies
APS-1.1

Race to the Top

Investigate approaches to integration of data and information across these application
islands. With the advent of the RTTT requirements, integration will be needed. Three
prevalent approaches are:

3.2

•

A data warehouse where all data is loaded nightly from the district's
transactiona I systems.

•

Purchase of a new transactional system for integration of this data.

•

Implementation of SIF for all major applications.

Business Management Systems
APS-2.1

Munis' Capabilities

Investigate the adoption of Munis modules that are not being used in the district. These
will provide the needed functionality and will encourage process simplification.
Develop ways to integrate Munis with X2.

APS-2.2

District-Wide Process Improvements Program

Implement a district-wide program for improving processes. Start with an electronic
time recording system for input into the payroll system. Develop a proposal showing the
Return on Investment (ROI) on this project. It would minimize the manual effort and
costs.
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3.3

Instructional Systems
APS-3.1

X2 Capability

Clearly define the roles of the full-time staff assigned to support this important system.
Responsibilities should include awareness of features not being used, training of staff
and answering staff questions. While LPS does not need this kind of support on all
applications, it does with this one. In addition:
•

Identify and train a teacher coach and building coach at each school. Teacher
coaches are familiar with the program functions used by teachers. Building
coaches are familiar with the functions used by administrators and staff.

•

Develop a plan to create or contract with a vendor to create the reports needed
that are not currently available.

•

Work with X2 as a possible resource to make the listed changes for this district.
They will have best practice ideas.

•

The applications support for X2 should come from ICTS including reports and
training.

•

Transfer the responsibility for X2 system administration to ICTS from testing and
analysis. This will free up resources to do testing and analysis.

APS-3.2

District-Wide Assessment System

Set a district-wide standard for an assessment system. Investigate whether to stay with
Galileo or not. X2 has the capability for assessments. Once a decision is made on the
system, require all formative and summative assessments to be recorded in the system.

APS -3.3

District-Wide Lesson Planning System

Provide a facility to load lesson plans into one system for the district to promote sharing
between teachers and to safeguard the plans.

3.4

Productivity Systems
APS-4.1 District-Wide Standard for Productivity Systems
Establish and implement a district-wide standard of using Microsoft or Google products.
The City has established a Microsoft standard and is implementing SharePoint as a
collaborative tool. Investigate the use of Google products for use in LPS. Since they are
much lower cost and since they operate in the cloud they could be very relevant for cost
savings.
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4.0

RESEARCH AND BEST PRACTICES
A significant quantity of published research exists on best practices and critical success factors in
using technology to improve teaching, learning, and school management, and this body of
knowledge continues to increase annually. CELT staff and consultants regularly review research
publications, technology journals, reports, and legal summaries, both in print and online to
remain current with emerging issues. In addition, they present at and attend local, national, and
international conferences focusing on education and education technologies. Feedback from
clients during the implementation of their Technology Blueprint initiatives contributes to CELT's
experiential knowledge base. CELT has been building this collective knowledge base continually
for the past nineteen years while working with departments of education, school districts large
and small, and a variety of public and private organizations, many of which are national in scope.
In addition to national research approaches to technology use in education, CELT assimilates the
best practices of each of our clients into our body of knowledge and will do so during this
engagement with LPS. The following pages highlight critical success factors that most closely
relate to the need and goals of LPS.

Information Systems Strategies
Exploiting the capabilities of existing LPS systems is of paramount importance to LPS.
The existing systems are of high quality but are underutilized. To harvest increasing
value from information system investments, careful planning needs to occur early in the
process of designing a total information systems strategy and to enforce standards.

Data Accuracy, Consolidation and Sharing
Accurate data that can be consolidated and shared is critical to the effectiveness of any
enterprise. In LPS, there are a number of different system s that were not planned or
integrated to share data elements. Some have been cross-walked to one degree or
another and some systems have not been cross-walked at all. The goal is to achieve a
smooth interoperability for maximum efficiency and effectiveness. The assessment of
each of these systems as a part of the whole information system is critical.

Information Ownership and Accountability
Information ownership and accountability are significant responsibilities that contribute
to efficiencies and reporting accuracies when add ressed early in the data accuracy,
consolidation, and sharing initiatives. They are sometimes referred to as data
governance and data management. LPS needs to clearly define a data governance
methodology (see Chapter 11).
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•
•

Data governance requires cross-functional cooperation.
Data governance requires that everyone acknowledge that without a
cooperative approach, the school district can have significant problems with
data accuracy, consolidation, and sharing.

•

No single department is able to do it all.

Business Systems Integration
Business systems are defined as those operations necessary for the school district to
operate. Systems integration is the structure which streamlines operations to achieve
maximum time and cost efficiencies. Over the past few years, LPS has employed Munis
to meet business needs. During the next several years, the school district will continue
to upgrade, replace, and customize business system applications to enable more
effective operations and data sharing. Exploring the Munis capabilities that are not used
is a major task to undertake.

Student Information Systems {SIS)

Student Information Systems
Implementation of X2 SIS started during the 2008 school year. SIS software has more
functionality and touches more school district personnel than any other management
product used. School districts that report the greatest success implementing X2 are
those school districts that create a multi-level support and professional development
plan and have invested considerable time and effort to customize the product while
adhering to existing school district operation policies and procedures.
SISs have more functionality than can be absorbed into a school district in one or two
years. To make the most effective use of SIS software requires a three- to five-year
growth or maturity model focusing on the most important features first such as student
scheduling, attendance, and grade reporting. As time progresses, implementation of ad
hoc reporting tools and customization features such as webpage integration can and
should be addressed.
X2's implementation has gone well in the first year. It is important to rna inta in the
momentum by developing a multi-year growth model that adds features and complexity
in each of the next successive school years. In addition, the school district would benefit
from a policies and procedures review and report gap analysis.
The policies and procedures review should be completed by a district-wide steering
committee including administrators, teachers, and staff that use X2 on a daily basis. The
committee should review all existing and future policies and procedures relative to new
X2 functionality and capability. The goal is to ensure that existing and future policy and
procedures- the way that business is accomplished- is consistent with the functions
and structure of the SIS.
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A report gap analysis process seeks to identify all of the reports completed throughout
the school year and to ensure that the SIS provides them in an easily accessible manner.
The reports may be provided as "canned" reports readily available from the system, by
using an ad hoc report writer, or when necessary as a custom developed report.
Many school districts have found the most effective way to accomplish this analysis is to
have administrative offices build a report file during the year as reports are due.

Productivity Systems
Today's school systems have three valuable resources:
(1) students
(2) teachers
(3) data generated by the interactions between students and teachers
The value and importance of data as a tool to support informed decision making
to improve student academic achievement continues to grow in education. As a
result, a data plan similar in structure to a "technology plan" that articulates
specific goals, objectives, accomplishment milestones, identification of
responsible key stakeholders, and additional costs such as ongoing professional
development is necessary to ensure implementation success.

Food Services Systems
The school district food service function is a large business operation. While
linkages to primary school district applications will increase efficiency of the
department; this is an area where software consolidation may reduce
administrative time and district cost of ownership. Integrating food service data
using X2 could provide effective benefits to LPS
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5.0

IMPLEMENTATION APPROACHES AND ACTION PLANS
The implementation strategies included in this chapter incorporate the following factors:
•

district's and superintendent's goals

•

Technology Assessment report (Key Findings and Recommendations)

•

current status of projects currently ongoing in LPS

•

high priority areas as identified by LPS leadership staff

•

current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint chapter. For each initiative,
district/superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., APS for Chapter 10) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 10, Administrative and
Productivity Systems, section 5.1, Information Systems Strategies, would be numbered APS-1.1,
the second Action Plan in this same section would be APS-1.2.
Staging and phasing of implementation steps is displayed over three years. Some initiatives will
continue beyond this three-year timeframe. The staging/phasing matrix indicates the year in
which the activity is planned to begin and end. An "X" denotes the start of an activity. The
Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for defining the resources needed from year to year.

Action Plans are included for the following recommendations:

•

Information Systems Strategies
APS-1.1

•

•

Race to the Top

Business Management Systems
APS-2.1

Munis' Capability

APS-2.2

District-Wide Process Improvements Program

Instructional Systems
APS-3.1

X2 Capability

APS-3.2

District-Wide Assessment, Lesson Planning, and Gradebook Systems

Productivity Systems
APS-4.1

District-Wide Standard for Productivity Systems
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5.1

Information Systems Strategies
Initiative:

Recommendation:

Race to the Top Integration
APS-1.1

Investigate approaches to integration
of data and information across these
application islands.

leadership
Responsibility:

RTTP Project Leader

Action Steps
*Denotes that step has already started.
1.

Appoint an LPS person responsible for RTTT, the systems integration architecture project.

X

2.

Review this architecture with the leadership team.

X

3.

Develop a project plan with schedules and funding for approval by the leadership team.

X

4.

Submit this plan to the state in the RTTT reporting requirements.

X

5.

After funding this project, implement the plan.

Interdependencies:

X
Estimated
Cost:

$43,000
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5.2

Business Management Systems

Initiative:
Recommendation:

Munis' Capability
APS-2.1

Investigate the adoption of Munis
modules that are not being used in the
district. These will provide the needed
functionality and will encourage
process simplification.

leadership
Responsibility:

Chief Financial Officer

Action Steps
*Denotes that step has already started.

1.

Map the capabilities of Munis against LPS' current use and determine what additional modules
could be installed.

X

2.

Create a project with an assigned project leader to manage this project. Create a project charter
defining the schedule, cost and benefits.

X

3.

Engage Tyler Technologies or the City to determine unimplemented features.

X

4.

Ide ntify strategies for automating paper processes.

5.

Train the users on the additional Munis modules determined to be implemented.

6.

Upon approval, implement thi s project.

Interdependencies:

Estimated
Cost:

X

$7,000
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Initiative:

District-Wide Process Improvement Program

Recommendation:

APS -2.2

Implement a district wide program for
improving processes. Start with an
electronic time recording system for
input into the payroll system.

leadership
Responsibility:

Chief Financial Officer

Action Steps
• oenotes that step has already started.
1.

Implement a process owner to initiate a continuous improvement process. Start with one process
that would have benefit for the maximum number of employees.

X

2.

Define, simplify and then automate the current time sheet process as a pilot.

X

3.

Diagram the current process, reduce the cycle time of the total process and determine the
cost/benefit of automating this process

X

4.

Automate the process if the project has a significant ROI.

X

X

5.

Train all employees on the new process.

X

X

Estimated
Cost:

$24,000
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5.3

Instructional Systems
Initiative:

Recommendation:

X2 Capability
APS- 3.1

Clearly define the roles of the fulltime staff assigned to support this
important system. Expand use of X2's
capabilities district-wide.

leadership
Responsibility:

Instructional Technology project leader

Action Steps
*Denotes that step has already started.

1.

Assign one full time person with X2 knowledge for a year to support the district's use of X2
including the responsibility to generate reports.

X

2.

Work with X2 as a possible resource to set the plan for this project. Seek their best practice
advice and leadership.

X

3.

Map the capabilities of X2 against LPS' current use to show where possible opportunities exist.

X

4.

Assign a building coach at each school who is familiar with X2 functions. In addition this role
could be expanded to a technology coach.

X

Transfe r the respon sibility for X2 syste m administration t o ICTS from t esting a nd analysis to free
u p resource to do the d at a analys is re quired .

X

Interdependencies:

Estimated
Cost:

X

$7,000
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Initiative:
Recommendation:

Standard Assessment, lesson Planning, and Gradebook Systems
APS-3.2

Set a district-wide standard for an
assessment system.

leadership
Responsibility:

Assistant Superintendent of Curriculum

Action Steps
*Denotes that step has already started.

1.

Assign a project leader and form a team including teachers/assessment staff.

X

2.

Develop a project charter showing schedule, costs and benefits and obtain approval from the
leadership team/principals for this project.

X

3.

Map the current functions of X2 and other systems currently in use for a decision.

X

4.

Obtain approval from the leadership team/principals on the final decision.

X

5.

Implement the final decision.

6.

Train all teachers on its use.

Interdependencies:

X

Estimated
Cost:

$254,000
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5.4

Productivity Systems
Initiative:

Recommendation:

District-Wide Standard for Productivity Suite
APS-4.1

Establish and implement a districtwide standard of using Microsoft or
Google products.

Leadership
Responsibility:

Chief Financial Officer

Action Steps
•oenotes that step has already started.

1.

X

Assign a project leader with a team from schools/district staff.

2.

Develop a project charter showing schedule, costs and benefits and obtain approval from the
leadership team/principals for this project.

X

3.

Map the current functions of Microsoft/Google for a recommendation to the leadership team.
Include a cost/benefit analysis.

X

4.

Obtain approval from the leadership team/principals on the final decision.

X

5.

Implement the final decision.

X

6.

Train all teachers on its use.

X

Interdependencies:

Estimated
Cost:

$7,000
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1.0

INTRODUCTION AND RATIONALE
"In preparing for battle I have always found that plans are useless, but planning is
indispensable."
-Dwight D. Eisenhower (1890-1969)

The Decision Support and Accountability Systems chapter of the Information Technology
Blueprint provides the framework for making informed decisions across an organization, and
specifically, for analyzing programs, identifying areas for improvement, expanding
accountability, and helping to improve student learning. The purpose of this section is to
identify ways to apply decision support systems to enhance organizational efficiency and to
effectively address the future needs of the organization.
Decision support systems bring together information from a variety of operational systems, and
organize this data in a manner conducive to analysis and reporting. Without an integrated
reporting structure, data for systemic change decisions can remain isolated and unavailable for
optimal use by the organization.
The t opics within this cha pt er include:
•

Data M anagem ent

•

Decisi on Suppo rt Framew ork

•

Data Warehouse Implem entatio n

•

Enterprise Content M anagem ent Syst em

•

Perform ance/Accountability System s
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in September/October
2011. This chapter of the Information Technology Blueprint is predicated on the needs analysis
and detailed key findings documented in the Administrative Applications and Decision Support
Systems section of the Technology Assessment fin a I report.

2.1

Data Management
With the advent of data-driven decision making, the data used needs to be accurate and
have integrity. The data stored in LPS application systems has been reported to be
inaccurate and not updated in a timely manner. Whose responsibility it is to keep the
data accurate has not been clear. The systems used can be of assistance to prevent
errors by doing edit checking at the time data is entered.
The key findings for Data Management include:
•

2.2

Many district staff says the data stored in the systems are inaccurate. Examples
include:
•

state reporting (to th e point where the state came and reviewed LPS'
processes for late submissions recently),

•

late and/or inaccurate recording of staff positions in X2,

•

demographic data (estimates show that 10%+ of the parent information
is incorrect),

•

the websites' content are not maintained and have outdated
information,

•

there are conflicts with not being able to update data when the report
ca rd system is to be run,

•

some attendance data.

•

The current process involves specific staff members to correct all these
data errors.

Decision Support Framework
LPS has not focused on making it easier for people to get at data to do their jobs. There
has been no systemic solution to-date . As a result, staff have developed th eir own
survival mechanisms including maintaining data in manual form.
The key findings for Decision Support Framework include:
•

An integration strategy across the 25 major application systems in the district
doesn't exist. As an example, principal s use FileMaker" Pro and X2 for reports.
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This is an ad hoc method and not complete. The view from staff is that it's too
hard to get at the state data warehouse so they don't. Reliance is on the
Coordinator of Research, Testing and Assessment to analyze the state data and
send reports to the principals.

2.3

Data Warehouse Implementation
LPS has not undertaken this strategy to-date for local use and has not explored the use
the state's capability for a partial solution. While the state's data warehouse won't
satisfy all the LPS requirements, it can be helpful in some situations.
A data warehouse would have the ideal advantage of providing, in one place, all the
data that the district staff need to do their jobs. This would replace the need for district
staff to learn several to many disparate systems and how to use each one.
The key findings for Data Warehouse Implementation include:
•

2.4

LPS is part of the state data warehouse, but at this time, prefers to extract data
with FileMaker, finding that the state system is less than user-friendly. LPS has
reviewed the Cognos-data warehouse application from the state and found it
lacks the concatenation and analysis of student performance data. This is
generally true in each state. The state data warehouse cannot supply the daily
functional requirements of a school districts need.

Enterprise Content Management System
LPS has a huge opportunity for cost savings in considering a district-wide document
management system. The scope is important and i s recommended to be all hardware
(printers, copiers and scanners) and software (storage, retrieval and archiving). With
such a district wide and all encompassing scope, the total cost of ownership wi II be
lower and this can be the basis for a competitive bid process.
The key findings for Enterprise Content Management System include:
•

2.5

The business office has adopted DocS tar for the suite of document
management, scanning and filing all paperwork. There is no current plan to
exploit this district-wide. To date, the current implementation does not include
the printers, copiers and scanners under one contract.

Performance/Accountability Systems
LPS has had a plan and it's used as a possible model by the State. With the RTTT grant it
will be a requirement to implement this program. This is no simple task and will req uire
many process and cultura I changes in the district. The district has just recently named an
RTTT coordinator who should play a pivotal role in this program.
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The key findings for Performance/Accountability Systems include:
•

There is a thoughtful plan and proposal on how this might be done in LPS.
However, there are currently no plans on how to achieve teacher accountability
yet. The DOE has used this proposal as a possible model.
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3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of Administrative Applications and Decision
Support Systems were identified during the comprehensive information technology assessment
conducted in September/October 2011 and were described in the Technology Assessment
report. This section outlines the major recommendations that address the current status
described in the previous section of this document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., DSAS for Chapter 11) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 11,
Decision Support and Accountability Systems, section 3.1, Data Management, would be
numbered DSAS-1.1, the second recommendation in this same section would be DSAS-1.2.

3.1

Data Management
DSAS-1.1

Data Governance

Establish a formal data governance process to ensure accurate data. The ownership and
responsibility for data quality lies with the business units/schools and not with
Curriculum, Assessment or Information, Communication, and Technology Services
(ICTS). The ownership and accountability must be with those who use the data, not
process or store it.
Change the process from being reactive to being proactive. This would keep data
accurate rather than just correcting it at certain times of the year. Make data accuracy a
shared responsibility for all staff members. Instead of having a central staff member
doing all or most of the work, have the data clerk at each of the schools be responsible
for their school's data accuracy and for resolving issues for their school on a timely
basis.
The Data Governance Committee would set data policies and assign data stewards for
their organization. The data stewards would be responsible for data security, timeliness,
accessibility, completeness, accuracy, consistency and validity.

3.2

Decision Support Framework
DSAS-2.1

Data Integration

Investigate the approaches to integration of data and information across these
application islands. With the advent of the RTTT requirements, this integration will be
needed. Several approaches are (1) a data warehouse where all data is loaded nightly
and few district staff interface with the transactional systems; (2) purchase of a new
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transactional system for integration of this data, or (3) use of SIF. (See the
recommendations and action plan under Chapter 10, Instructional applications.)

3.3

Data Warehouse Implementation
DSAS-3.1

Data Warehouse

After review of the state data warehouse, define the needs for a local data warehouse
in LPS to handle all the daily operational issues of the district.

3.4

Enterprise Content Management System
DSAS-4.1

Document Management System

Review and decide if the current implementation in the Business Office is adequate for
district wide use and is inclusive of a complete document management system as a
significant cost reduction project. This would include bundling printers, copiers,
scanners and a document storage, retrieval and archiving system. Include in this a major
process simplification effort of the processes needed to manage documents.

3.5

Performance/Accountability Systems
DSAS-5.1

Teacher Performance/Accountability

Devel op an implementati on plan f o r t eacher perform ance/accountability. It will require
integratio n between Muni s and X2. Recently th ere wa s an appo intment of a perso n as
the RTTI coordinato r. Thi s could be a t ask of th at person.
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4.0

RESEARCH AND BEST PRACTICES
A significant quantity of published research exists that identifies critical success factors for using
technology to improve teaching, learning, and school management, and this body of knowledge
continues to increase annually. CELT staff and consultants regularly review research
publications, technology journals, reports, and legal summaries, both in print and online, to
remain abreast of emerging issues. In addition, they present at and attend local, national, and
international conferences focusing on educational technologies. Feedback from clients during
the implementation of their technology blueprint initiatives provides CELT with an experiential
knowledge base as well. CELT has been building this collective knowledge base continually for
the past twenty years while working with departments of education, school districts large and
small, and a variety of public and private organizations, many of which are national in scope.
In addition to nationally researched approaches to technology use in education, CELT assimilates
the best practices of each of our clients into our body of knowledge and will do so during this
engagement with LPS. The following pages highlight the research and best practices that most
closely relate to the needs and goals of LPS.

Strategic Issues
There are multiple strategies to take into account when modifying, upgrading, or
replacing information systems in an organization the size of LPS. Factors such as impact,
integration, and urgency need to be considered along with total cost of ownership
(TCO), technical requirements, maintenance, and support. The task can sometimes
seem overwhelming due to the numerous applications that are currently deployed and
the need to move toward integrated systems architecture and away from
heterogeneous or silo system architecture.

Beneficial Use of Information Systems
Information systems, as well as the data and reports that are generated through such
systems, are beneficial if they help the school district meet federal and state
requirements, improve student achievement, and improve the efficiency of the
organization.

Data Governance and Data Management
Data governance and data management are related and largely complementary ongoing
processes. Data governance (DG) refers to the overall strategic management of the
availability, usability, integrity, and security of the data employed in an enterprise (See
Figure 1.) A sound data governance program includes:
•

a governing body or council;

•
•

a defined set of procedures;
a plan to execute those procedures.
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Figure 1. Data Governance Structure

The initial step in the implementation of a data governance program involves defining a
data dictionary, data standards, and the owners or stewards of data assets. A policy
must be developed that specifies who is accountable for specific portions or aspects of
the data, including its accuracy, accessibility, consistency, completeness, and timeliness.
Processes must be defined concerning how the data is to be stored, archived, backed
up, and protected from mishaps, theft, or attack. A set of standards and procedures
must be developed that defines how the data is to be used by authorized personnel.
Finally, a set of controls and audit procedures must be put into place to ensure ongoing
compliance.

Data Architecture
An effective architecture for decision support focused on improving and sustaining
a eadem ic perform a nee is comprised of two key elements:
•

Applications architecture of databases and technology tools that comprise the
information systems necessary for instructional improvement efforts;

•

Enabling processes that include business, policy, staff development,
communication, and organizational processes necessary for the technology to
be used effectively.

The applications architecture can be considered the "hard" element of the architecture.
It provides the technology (databases, computer applications, network and server
infrastructure, etc.) to support the enabling processes for each component. The
enabling processes can be considered the "soft" element of an overall architecture. It is
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critical that this element be properly defined and implemented for all components of
the overall architecture.

Data Warehouse
Data warehouses can be defined as subject-oriented, integrated, time-variant, nonvolatile collections of data used to support longitudinal and analytical decision making.
The data in the warehouse comes from the operational environment and external
sources. Data warehouses are physically separated from operational systems, even
though the operational systems feed the data warehouse with source data.
The primary objective of data warehousing is to bring together information from
disparate sources so that it can be used to create information in a format that is
conducive to decision making. This objective necessitates a set of activities that are far
more complex than just collecting data and reporting against it. Data warehousing
requires both business and technical expertise, and involves the following activities:
•

accurately identifying the information that must be contained in the warehouse;

•

identifying and prioritizing subject areas to be included in the data warehouse;

•

managing the scope of each subject area which will be implemented into the
warehouse on an iterative basis;

•

developing a scalable architecture to serve as the warehouse's technical and
application foundation and identifying and selecting the implementation
hardware, software, and middleware components;

•

extracting, cleansing, aggregating, transforming, and validating the data to
ensure accuracy and consistency;

•

defining the correct level of summarization or information construction to
support decision making;

•

establishing a data refresh program that is consistent with district needs, timing,
and cycles;

•

providing user-friendly, powerful business intelligence tools for desktop access
to the data in the warehouse;

•

educating the business and academic communities about the realm of
possibilities that are available to them through data warehousing;

•

establishing a data warehouse help desk and coaching users to effectively use
the desktop tools;

•

establishing processes for maintaining, enhancing, and ensuring the ongoing
success and applicability of the warehouse.
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Data Infrastructure
Data Consolidation and Sharing
It is not just the storage of data in a database that improves student learning; it is also
the ability to interrelate the data from many applications. To improve learning for all
students requires more information than today's education applications generally
capture. The data warehouse system should include large amounts of curricular,
instruction, and assessment information that is pivotal to improved student
achievement and enhanced teacher performance. It should also include data from
student information and human resource systems.
A well-designed decision support system helps educators develop information for
diagnostic purposes by linking curriculum and instruction, assessment strategies,
instructional resources, student data, and staff resources.
An effective decision support system is essential in the use of data to make predictions
and informed decisions that are critical to the classroom, school building, and across the
school district. Business Intelligence tools provide the means to gather, analyze, and
present in graphic form how to best meet the instructional needs of students.

Data Definition and Format
A data architecture and management process is essential to establishing a high-quality,
educational accountability and reporting system, just as an architectural plan is essential
to the construction of a building. Data architecture and processes for data management
must be dearly-defined, articulated, and shared among all organization stakeholders.
The Schoollnteroperability Framework (SIF) is a system architecture and standard
adopted by educational software manufacturers to enable the integration of
heterogeneous system applications. It is a push/pull technology that enables different
applications that do not inherently communicate with one another other to
communicate. It is foreseeable that the school district will implement additional SIF
functionality for integrating disparate systems such as payroll, general ledger, and
purchasing in addition to transportation.
When building a district-wide enterprise data management system, the school district
must first define the type of data being collected, managed, and reported. A
comprehensive analysis or survey of enterprise application systems, data collection
forms, reports, and reporting cycles is critical to this process. The data dictionary is
developed from the results of this analysis. The data dictionary provides a means to
keep track of data and meta data (data about the data) elements within an organization.
It helps identify duplicate data collection efforts and storage, and develops processes to
reduce and eliminate redundancy. The intent is to collect data once, determine a single
authoritative source for the data, and leverage the data repeatedly.
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Data Entry Management
Once an authoritative source has been identified for a set of data elements and the
redundant sources eliminated, the process of data entry standardization and quality
improvement can begin. This process begins with a rigorous definition of the constraints
on each data element and on the interrelationships between data elements.

Data Alignment
Often, different systems use different data to mean the same thing. Reporting across
systems and data consolidation in a data warehouse is only possible if these differences
are resolved. Data extract, transform, and load (ETL) tools designed for use in data
warehouse construction can automate some of the effort required to achieve data
alignment.

Data Ownership and Accuracy
Effective data management requires organizations to adopt a data owner or data
stewardship approach. Therefore, one of the immediate challenges to a data
management program is to identify the person responsible for each data element or set
of elements. The data is actually an asset of the enterprise, owned by the enterprise,
but it is the steward who is responsible for the accuracy and caring of that asset. The IT
Department does not have ownership for any data elements.
Every effort should be made to perform validation and verification of data as close to
the source of input as possible; this means establishing consistent rules and parameters
for the input of each data element. The data owner, or steward's, validation routines
and element descriptions are all included as part of the data dictionary.
Information ownership and accountability, also referred to as data m anagement, is a
significant variable that contributes to efficiencies and reporting accuracies if addressed
early in data consolidation and sharing initiatives.
Data management can be defined as:
•

the systems and personnel responsible for data elements, integrity, and
reporting;

•

the processes for propagating data to other systems.

The school district needs to clearly define a methodology for data management. To
ensure a successful data management implementation, the school district needs to
overcome the following challenges related to perceived responsibility:
•

No department feels it is responsible for the problem.

•

Data management requires cross-functional cooperation.
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•

Data management requires that the school district recognize that it has
significant problems with data sharing and consolidation.

One of the most significant challenges is that no school district department is
responsible for all of the data and the inclusion of a responsibility for data quality in a
job description is very unusual. Furthermore, once the data is in the computer,
departments often feel that their responsibility has ended.

Data Governance and Quality Assurance
Organizations must be committed to formalizing the data management and governance
process. Accurate, timely, and easy-to-use information is essential to making informed
decisions and to accurate reporting of information to entities to which the organization
is accountable.

Sources of Information
In the data warehouse model, operational databases- such as student and finance
information systems- are not accessed directly to perform decision support research.
Rather, they act as the source of data for the data warehouse, the information
repository and point of access for informational processing. Figure 2 shows how data
flows for decision support.
In education, data warehousing is a process where current and historical information is
extracted from a variety of sources both inside (student, financial, and human resource
systems) and outside (standardized test data) the school district. The information is then
stored in a sepa rate database for decision support.
The data warehouse function s as a decision support system by providing integrated and
transformed enterprise-wide current and historical data to use for analysis and decision
making. A variety of sophisticated business intelligence (BI) tools are readily-available in
the marketplace to provide user-friendly access to the inform ation stored in the data
warehouse.
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Existing
operational
data

Figure 2. Decision Support Data Flow

Organizations typically select one integrated toolset for reporting, analysis, and student
performance analysis modeling. The set includes reports, query tools, or Web access
portals. It is reported that, " ... parameterized reporting dashboards will emerge as the
most prominent business intelligence technology, with numerous customer-facing
deployments. Dashboards offer a lower-cost alternative to more expensive specialized
1
scoreca rd applications, with acceptable functionality."
Bl tools are designed to provide information to non-tech nical end users. Requirements
2
for Bl tool s include:
•

web-based enterprise reporting

•
•
•

data access and integration
information delivery and management
end-user analysis and drill-down capability

•
•

performance management
self-service reporting

•
•

integration with Microsoft Excel, Word, and Access
analytic dashboards, scorecards, and key performance indicator (KPI)
applications

Data Use for Decision Making
Information systems, as well as the data and reports that are generated through using
these systems, are beneficial if they help the school district meet federal and state

1

Enterprise Reporting and Dashboard Assessment: Part 2- Vendor Scoring Summary, META Group, META Practice
2359, March, 2005.
2
Bl Essential s, Information Builders, www.biessen t ials.com . November 2006.
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requirements, provide information that helps improve student achievement, and
improve the organizational efficiency.

Meet Federal and State Reporting Requirements
School districts are mandated to report ever-increasing amounts of data to state and
federal agencies. Currently deployed information systems, as well as future information
systems, need to support this requirement and include designs that streamline
information flow so that meeting additional information reporting demands is a simple
task and not a burden.

Improve Student Achievement
Integrated systems that communicate data horizontally help the school district spend
less time retrieving data and analyzing results and more time implementing change to
affect future results. Principals and administrators will be empowered with information
that will help them identify achievement trends and explore instructional interventions
to improve student performance.

Improved Efficiency
Systematic modifications and upgrades should identify how changes maximize staff time
and effectiveness, and lower TCO. Improving data integration and sharing will improve
school district operating efficiencies and reduce TCO.
Good decisions require complete and accurate data. The information derived from the
data is role specific. For example, administrators want a 10,000-foot picture of the
organization while building principals and teachers need a closer look at student groups
and individuals.
The following are role-based questions that data seeks to provide in order to support
improved student achievement.

Central Administrators
•

What staff development programs improve student achievement?

•
•

Is money spent on a specific program impacting learning?
What instructional strategies are most beneficial, and for which learners?

•
•

What are the effects of mobility on student achievement?
Which low-performing schools are progressing, and which have stalled?

Principals
•
•

Are there parents who have not met with their child's teacher in the past two
years?
How does school spending in a given budget category compare with the
spending of other similar schools?
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•
•

Compared to schools with similar students, are students meeting standards at
the same or higher levels?
Do classroom grades correlate to standardized assessments?

Teachers
•
•
•
•

Are students in my class performing at grade-level in all subjects?
Which students have slowed in their academic progress?
What resources are available for advanced math learners?
What are the students' weakest areas on the standardized tests?
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5.0

IMPLEMENTATION APPROACHES AND ACTION PLANS
The implementation approaches included in this chapter incorporate the following factors:
•

district's and superintendent's goals

•

Technology Assessment report (Key Findings and Recommendations)

•

current status of projects currently ongoing in LPS

•

high priority areas as identified by LPS leadership staff

•

current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint chapter. For each initiative,
district/superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., DSAS for Chapter 11) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 11, Decision Support and
Accountability Systems, section 5.1, Data Management, would be numbered DSAS-1.1, the
second Action Plan in this same section would be DSAS-1.2.
Staging and phasing of implementation steps is displayed over three years. Some initiatives will
continue beyond this three-year timeframe. The staging/phasing matrix indicates the year in
which the activity is planned to begin and end. An "X" denotes the start of an activity. Activities
that are already in process are marked with an asterisk(*). Note that changing budgetary
conditions may accelerate or impede the implementation schedule.
The Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for anticipating the resources and budgetary support needed from year to year to
achieve the district's priority goals.

Action Plans are included for the following recommendations:
•

Data Management
DSAS-1.1

•

Decision Support Framework
DSAS-2.1

•

Data Governance

See the recommendations and action plan for integration under Chapter
10, Instructional Applications.

Data Warehouse Implementation
DSAS-3.1

Data Warehouse
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•

Enterprise Content Management System
DSAS-4.1

•

Document Management System

Performance/Accountability Systems
DSAS-5.1

Teacher Perform a nee/Accountability System
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5.1

Data Management
Initiative:

Recommendation:

Data Governance
DSAS-1.1

Establish a formal data governance
process to ensure accurate data.

Leadership
Responsibility:

ICTS Director

Action Steps
•oenotes that step has already started.

1. Assign a project leader with a team from each central staff business unit.

X

2.

Establish data owners and data stewards.

X

3.

Develop a project charter showing the schedule, costs, and benefits of such a project and obtain
approval from the leadership team to undertake this project.

X

4.

Create the data matrix for all data elements in the district with corresponding data
owners/stewards.

X

5.

Establish the data change process for initiating a new data element or changing existing ones.

X

6.

Train the data stewards and start the process for correcting all data errors.
Interdependencies:

Estimated
Cost:

$62,000
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5.3 Data Warehouse Implementation
Initiative:
Recommendation:

Data Warehouse
DSAS-3.1

After review of the state data
warehouse, define the needs for a local
data warehouse in LPS to handle all the
daily operational issues of the district.

Leadership
Responsibility:

ICTS Director

Action Steps
•o enotes that ste p has already started.

1.

Assign a project leader for this project and a project team from the district departments/schools.

X

2.

Develop the project charter showing the schedule, costs and benefits of this project and obtain
the leadership's team approval for this project.

X

3.

Map the requirements against vendor products in a competitive bid process.

X

4.

Select the recommended vendor and seek the leadership team's approval.

X

5.

Implement the approved decision.

X

X

6.

Tra in LPS st aff o n its use .

X

X

Interdependencies:

Race to the Top's data
integration project

Estimated
Cost:

$164,000
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5.4

Enterprise Content Management System

Initiative:
Recommendation:

Document Management Process
DSAS-4.1

Review and decide if the current
Business Systems implementation is
adequate for district wide use.
Implement a complete document
management system as a significant
cost reduction project.

Leadership
Responsibility:

Chief Financial Officer

Action Steps
• oenotes t hat step has already started.

1. Assign a project leader and team from the district/school.

X

2.

Consider making the scope to include all printers, copiers, scanners, document storage, retrieval
and archiving systems.

X

3.

Develop the project charter showing the schedule, costs and benefits of this project and obtain
the lead ershi p's team app roval for this project.

X

4.

Map the req uirements against the curre nt Business Syst ems im plementation t o d etermine its
potential use district wide.

X

5.

Seek the lea dership t ea m's a pproval.

X

6.

Implement th e approved d ecision.

X

X

7.

Train LP S staff on its use.

X

X

Interdependencies:

Estimated
Cost:

$88,000
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5. 5

Performa nee/Accountability Systems
Initiative:

Recommendation:

Teacher Performance/Accountability System
DSAS-5.1

Develop an Implementation plan for
teacher performance/accountability.

Leadership
Responsibility:

RTIT Project Leader

Action Steps
• Denotes that step has already started.

1.

Assign a person to lead this project and a team of teachers/administrators to work on it.

X

2.

Develop the project charter showing the schedule, costs and benefits of this project and obtain
the leadership's team approval for this project.

X

3.

Agree on a plan and propose the recommendation to the leadership team.

X

4.

Upon approval, implement the plan.

X

5.

Train all administrators/teachers on the plan.

X

Interdependencies:

Estimated
Cost:

$42,000
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1.0

INTRODUCTION AND RATIONALE
"Communication leads to community, that is, to understanding, intimacy, and mutual valuing."
-Rollo May

The Communications and Network Infrastructure chapter focuses on developing ways to
enhance and expand advanced infrastructure systems for communication, computing, and
networking throughout Lowell Public Schools (LPS). Infrastructure systems provide fundamental
technology services for communication, computing, and cabling to all constituents within the
district. By shifting delivery and implementation focus to service delivery models and total cost
of ownership, the district will be able to increase systems capabilities, user satisfaction, and
overall efficiency of systems implementation.
The subtopics within this chapter include:
•

Strategic Issues

•

Emerging Issues

•

Network Transport Infrastructure

•

Data and Servi ces Infrastru cture

•

M anagem ent and Supportin g Computing Infrastructure

•

Network and Inform ati on Security
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in Fall 2011. This chapter
of the Information Technology Blueprint/Plan is predicated on the needs analysis and detailed
key findings documented in the Communications and Network Infrastructure section of the
Findings and Recommendations final report.

2.1

Strategic Issues
Technology within LPS should be driven by instructional requirements and not
necessarily by outside factors, such as funding deadlines or vendors. The district is about
to complete an upgrade to the Wide Area Network (WAN) which will enable better
collaboration and communication through enhanced connectivity. Strategy involves
implementing solutions such as the upgrade to the WAN now that are scalable in the
near future to accommodate additional services. Bandwidth utilization for services, such
as the Internet, may be currently deflated and undersubscribed because of a lack of use
by teachers and staff due to filtering policies.
The key findings for Strategic Issues include:

2.2

•

Implementations such as the wireless Local Area Network (LAN) have been
implemented based on current technology deployed. It does not account for the
exponential growth and bandwidth utilization that the district may experience
when teachers and students may be permitted to utilize personal computer
devices such as laptops, netbooks, t ablets, etc.

•

The district currently has two phone system s. Most schools are on stand-alone
PBXs with multiple connections to the Public Switched Telephone Network
(PSTN). These existing PBXs are made by NEC and have limited capabilities and
functionality. Due to the lack of connections to the PSTN, teachers do not have
access to outside lines within their classroom and do not have voicemail.

•

The Management Information Services (MIS) department currently focuses its
limited resources on those projects or tasks that may be important to MIS but
may not be as important to improving teaching and learning.

Emerging Issues
The nature of technology not only changes how things get done, but the nature of
technology itself constantly changes. This section focuses on becoming aware of those
changes, and discovering how to apply said changes, as well as to designing solutions
with sufficient flexibility to accommodate future technologies and emerging issues.
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The key findings for Emerging Issues include:

2.3

•

The district has no policy on allowing teachers and students to Bring Your Own
Device (BYOD) for use within their respective schools. In fact, current network
security policy not only discourages this practice but prohibits it.

•

In order to ensure that contract requirements are met between the City and the
cable provider, the City needs to ensure that media can be broadcasted over the
cable infrastructure. As such, the district is implementing a VBrick solution paid
for in part by subsidies from the cable provider and theE-Rate program.

•

The district is implementing a Voice over IP (VoiP) solution when new buildings
are being constructed and/or renovated. The current deployment utilizes the
same connectivity between the school site and the (PSTN).

Network Transport Infrastructure
The hardware components associated with the delivery of data, voice and/or video
traffic are categorized within this plan as network transport infrastructure. This includes
WAN equipment, LAN equipment, data cabling, security and/or surveillance equipment,
and telephone equipment.
The key findings for Network Transport Infrastructure include:

2.4

•

The WAN is a point-to-point fiber solution with connectivity between most sites
at lOOOM Bps. There are still 6-12 sites that are connected via old cable
modems. These sites are being upgraded to the lOOOMbps connection over the
nex t three to six months. There is a single point of failure for the WAN.

•

Certain facilities serve as the main location for the distribution and sharing of
resources such as Internet and, in the future, th e media distribution system.
Although these facilities have some generators, the power from these
generators may not necessarily be connected or distributed to the MDF/IDF that
supplies th ese services and/or applications.

•

The district has upgraded most of the school facilities' LANs to include wireless
access. These sites have been upgraded as a part of the E-Rate program.

•

The wireless upgrades for many of the schools are only recently operational.
The licensing costs and connectivity to the wireless controller limited the timing
of making the network operational. The wireless network is currently configured
so that only school-owned technology can connect to the wireless network.

Data and Services Infrastructure
Data and services infrastructure are defined as those services provisioned by outside
vendors for the transmission of data, voice, and video. Services include the districtWAN, Internet access, and telecommunications services such as access to the PSTN or
cellular phones.
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The key findings for Data and Services Infrastructure include:

2.5

•

The district currently has a single vendor for Internet access. The network
bandwidth purchased will need to grow as demand increases. The network filter
impedes access to certain websites.

•

The district manages all teacher and administrator e-mail accounts. Currently,
although the system is capable of enhanced functionality such as unified
messaging, those features and functions are not deployed. The district does not
supply or manage e-mail for students.

Management and Supporting Computing Infrastructure
The goals and objectives of this Information Technology Blueprint/Plan are dependent
upon multiple factors, each of which are imperative to the overall success for
technology immersion and infusion. No one factor is greater than another; however, the
often overlooked and undervalued factor is that category referred to herein as
Management and Supporting Computer Infrastructure. This category ensures that the
technology purchased is reliable, functional, and operational.
The key findings for Management and Supporting Computing Infrastructure include:

2.6

•

Due to the limited number of staff available for MIS operations, very little time
is available for network management. The approach has been to set the
network up, monitor and wait until something breaks or problems arise.

•

There are multiple points-of-failure with regards to the network infrastructure.
These include the gateways, controllers, Internet access, firewall, and filter, to
name a few. To-date, a list of these essential components has not been
identified with a summary of the problems that have occurred over the past 1-3
years.

•

There is no documentation that delineates how each of the systems (LAN, WAN,
Internet, and applications) interconnects and is affected by the others.

Network and Information Security
Network and Information Security is an imperative and growing area of concern for all
school systems. LPS has done an exceptional job at securing the network from data
breaches, but there are still some areas of vulnerability.
The key findings for Network and Information Security include:
•

The district relies primarily on Layer 3 security (firewalls) and application sign-on
credentials to ensure appropriate levels of information security.

•

The district does not monitor or test the network and data systems on a regular
basis.
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3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of Communications and Network Infrastructure
were identified during the comprehensive information technology assessment conducted in Fall
2011 and were described in the Key Findings and Recommendations report. This section outlines
the major recommendations that address the current statuses described in the Background and
Current Status section of this document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., CNI for Chapter 12) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 12,
Communications and Network Infrastructure, section 3.1, Strategic Issues, would be numbered
CNI-1.1, the second recommendation in this same section would be CNI-1.2.

3.1

Strategic Issues
CNI-1.1

Document Wireless Implementation

The wireless networks were installed as a supplemental connection for current access.
The WAPs (wireless access points) installed are above the ceiling grid, and the number
of WAPs per school may vary. The vendor should supply the district with some as-built
drawings of WAP placement layered with penetration forecasts that can assess the
number of users capable of connecting from any one location within the school. Thi s
should then be reviewed by the district to determine if the level of deployment may be
sufficient to accommodate future growth and use of the wireless network.

CNI-1.2

Develop District-Wide VoiP Initiative

The new VoiP solution is being deployed in new schools or during building renovations.
A portion of the new solution is eligible forE-Rate funding. (Most everything is eligible
except for the phone handsets. It is generally accepted that the total cost for a VoiP
solution is a bout 50% eligible for E-Rate subsidies.) The district should conduct an
overall plan culminating in an RFP and an application forE-Rate subsidies related to the
phone system.

3.2

Emerging Issues
CNI-2.1

BYOD Pilot Program

The wireless network can be configured to enable students/teachers and the
community to access district resources through the use of their own technology. A pilot
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program should immediately be developed and deployed within at least one school over
the next 6-12 months.

CNI-2.2

VBrick Implementation

The media distribution capabilities of the VBrick solution far exceed the services that will
be delivered as a part of ensuring contract compliance with the cable provider. Next
steps should include:

3.3

•

Develop a pilot program for the sharing of media within one school. Media can
include DVDs or specific cable television programs.

•

Identify the management and operations costs to train teachers and staff on the
scheduling and workstation interface.

•

Assess the time and resources needed to deploy the system so access to media
content is available to all schools.

•

Enhance the pilot program to an additional school to assess the demand on the
WAN and LANs.

•

Develop an overall schedule inclusive of end-user training for the rest of the
schools.

Network Transport Infrastructure
CNI-3.1

WAN and Main Distribution Frame (MDF) Resiliency

The district is moving towards a network that demands reliability and access 24 hours by
7 days a week. With the future addition of a VoiP solution, telephone access will be
dependent upon the WAN. Therefore, the district should:

3.4

•

Develop a graphica I depiction of the current WAN and identify points-of-failure.

•

Assess the costs and feasibility of enhancing the WAN for reliability and
resiliency.

•

Determine if E-Rate subsidies are available for these costs. (An annual fee of
$50,000 may only cost the district an additional $6,500.)

Data and Services Infrastructure
CNI-4.1

Supplementa II nternet Access

Additional bandwidth for Internet access is going to be necessary as more and more
users begin to utilize the network as a resource. In addition, cloud computing will
mandate that reliable access is a requirement. Therefore the district should look at
growing the Internet service and adding redundancy by bidding and securing a
secondary Internet provider.
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CNI-4.2

Outsourcing of Web and Student Email

The district currently utilizes City resources for web hosting and does not offer student
e-mail services. With the advent of Web 2.0, the instructional need is apparent for a
more dynamic approach to district communications. The future of the next three years
is to not have a static webpage for each school but a dynamic webpage for each
teacher. These services are eligible forE-Rate subsidies and should be reviewed and bid
upon.

3.5

Management and Supporting Computing Infrastructure
CNI-5.1

Infrastructure Documentation

In order for the network and the services offered by IT to become more reliable,
documentation needs to be conducted and needs to be comprehensive. This is the first
step in order to ascertain areas of vulnerability, areas to outsource, and improved
efficiency.

CNI-5.2

Information Technology Infrastructure Library (ITIL} Training

The district should explore the implementation of ITIL. Although there are multiple
processes th at would be beneficial for the district, the first areas to focus on are Change
Management and Service Level Agreements (SLAs).

3.6

Network and Information Security
CNI-6.1

Vulnerability Assessment and Training

A vulnerability assessment should be conducted to identify areas in which data and
information security could be breached. The highest area of vulnerability relates to
district users and social engineering. A training seminar should be developed for all
employees on proper data protection methods including rem ova I of data, answering emails and phone calls, and protection of passwords.
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4.0

RESEARCH AND BEST PRACTICES
Overview
Because of the fundamental role that the Communications and Network Infrastructure plays
across the district to support information exchange and communication, implementation of the
recommendations in this chapter are fundamental to the success of nearly every other
recommendation in this plan. In addition, a robust and efficient network and communication
infrastructure is required to support attainment of the technology plan and other district goals.
Accomplishing change within information technology will always be resource-limited. Due to the
continued growth of the student population, district needs will always outpace the capabilities
of available staff. Therefore, it will be necessary to engage new methodologies that make it
possible for information technology to meet the information, network, and communication
needs of the district without a proportional increase in staff.
Adequate funding is a primary requisite to achieve a scope of deployment and breadth of
capabilities to deliver necessary functionality for any technology system. LPS must endeavor to
make a careful analysis to determine the point at which maximum value is achieved in the
cost/benefit equation, based on user experience. Funding must also account for technical and
user support to eliminate functiona I impediments for the user.
New technologies and methodologies can be used to improve processes and increase capacity.
In addition, the user experience and service delivery quality must be the foundation for system
development and functional assessment.

Strategic Issues
Convergence
Convergence refers to the power of digital systems to combine voice, video, data, text,
and cost in new applications, devices, and networks. Over time, separate networks have
been built for data, voice and video applications. These have been separately deployed
and operated in isolation, often implemented and managed by separate groups.
The networks have been built using different technologies: dedicated leased lines for PBX
and conferencing; Instructional Television Fixed Service (ITFS) and Educational
Broadband Systems (EBS); coax for television; and a combination of leased lines,
Category 5, 6 and 7 wiring, fiber and numerous devices for data. Additionally, in many
schools, separate systems exist for paging and public address, building systems control,
security, surveillance, and clocks, among others.
This use of different approaches for each application transport is extremely inefficient. At
this time, the volume of data traffic is growing faster than that of voice and other
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services, driven by emerging and evolving technological innovations such as the World
Wide Web, e-commerce, and applications such as videoconferencing or video streaming
utilizing Internet Protocol (IP) multicast. While growth rates vary by country and carrier,
it is certain that data transport will dominate telephony networks. Data has already
surpassed voice on most U.S. service provider networks. It is the driving force behind
global network growth. The challenge for the enterprise is to optimize networking to
carry data, voice, and video traffic in addition to control and communication signals from
other systems.
It is widely accepted and acknowledged by the communications industry and industry
analysts as a whole that the Internet Protocol (IP) will become the universal transport of
the future. The rapid adoption and migration of vendors to the utilization of IP as a
transport for data, voice and video applications further endorses this transition to a
converged networking paradigm. The message is clear: move towards IP, or risk being
left behind.
Utilizing IP as the ubiquitous transport offers the enterprise significant statistical gains in
bandwidth efficiency, lower overall bandwidth requirements, ease of management, and
the ability to deploy new applications rapidly. Once all network traffic utilizes the same
transport protocol, all systems can share the same network infrastructure.
By using IP, the number of local and district-wide systems is reduced, as is the number of
devices required to terminate those facilities. Bandwidth can be added incrementally and
shared between applications, adding efficiency and reducing complexity. When voice is
quiescent, data can use the available bandwidth; when voice or video applications are
active, they can be guaranteed the bandwidth they require. Converged networks are a
continuing trend and this consolidation of data, voice, and video is the natural evolution
for multi-service networking.
The use of IP as the transport protocol of the converged applications does not dictate a
particular WAN or LAN technology. IP can be broadcast using the district's Instructional
Television Fixed Service (ITFS) frequencies or transported over wires or fiber to the
schools. Within the building, IP can be delivered over wireless or wired networks. In most
cases, it will be advantageous to use multiple transport systems for flexibility and to
maximize availability.

Characteristics of a High-Performance Network
A network that has been well designed will be predictable and consistent in each of the
following areas:

Performance
A well-designed network shows consistently high-performance in application
response time, the variation in response time, and other performance
parameters.
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Resilience
The network should provide a resilient platform for the applications it supports.
A well-designed network might have to meet an availability target of 99% for all
applications with a zero-downtime requirement for mission-critical applications.
Ideally, the failure of any one link or networking device along the client-toserver path should not result in the loss of a client-server session. Automatic
failover to an alternate path should occur within a short time interval. This
interval is called the convergence time and can be defined as the span between
a network topology change (such as the loss of a link) and each device on the
network becoming aware of the change. Well-designed networks are
characterized by consistently low convergence times.

Scalability
A scalable network can support growth without having to be radically
redesigned. It can handle both the addition of users, network nodes or sites,
and the addition of new applications with increased bandwidth needs.
To get a feeling for how scalable the network is, ask the following question:
What if our network had to serve twice the number of users, twice the number
of nodes, or new applications that demanded twice the bandwidth? A scalable
network can accommodate this growth without significant changes to its overall
design.
One should not have to redesign the fundamental network topology or the
technology used to accommodate growth. New nodes and users can be added
to a scalable network in a simple building-block approach. Adding new nodes,
for example, should simply entail the addition of a new section, or block, to an
existing structure that serves as the core, or backbone, of the network. To
accommodate increased bandwidth demands, you should be able to
appropriately augment the LAN and WAN bandwidth as necessary.
Certain operational upgrades, such as increased memory and processing power
on the network routers and switches, may also be required during the network
lifetime; however, none of this should require a radical overhaul of the network
infrastructure to support projected growth during the network's lifetime. This is,
after all, one of the fundamental reasons why one deploys a network plan to
begin with.

Costs
Cost is the most fundamental driver behind the network-design process.
Networks must not only meet a certain technical specification but must also be
cost-effective in their implementation and operation. The primary cost
component of a network is usually the service provider charges for connecting
among the sites and to the outside world.
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Network designs typically trade off cost versus performance and availability. For
example, we may need more bandwidth to ensure optimum application
performance; however, there is usually a cut-off point where purchasing more
bandwidth is no longer cost-effective. Similarly, back-up circuits may be
required to ensure resilience along the client-to-server data path in the event of
a failure on the primary data path. This back-up technology must be comparable
in speed to the primary link to avoid degraded service when the primary
connection is down. We must decide whether or not degraded service is
tolerable during a fault scenario.
A well-designed network will not only be cost-effective to implement, it should
also have relatively consistent operating costs. A well-designed network
minimizes the support costs. The second largest cost of owning a network (after
WAN costs) is the cost of support. It is also the most overlooked cost element,
mainly because it is notoriously difficult to quantify. For example, we could
decide to install and manage our own fiber network to reduce the WAN costs
that would be incurred from a service provider. While this would undoubtedly
reduce WAN costs, it would also result in increased support costs. A significant
level of expertise is required to support a private fiber network. Hiring and
retaining such a significant level of expertise is expensive; however, without
such expertise in-house, the cost of network support will likely be even greater
because of the need for external consultants and other third parties to fill the
gaps and ensure smooth daily operations.

Capacity Planning and Forecasting
The role and ch arter of capacity planning includes three main objectives:
•

Service level assurance

•

Financial and technical planning

•

Support of educational decision-making

Service-level assurance means that factors such as interactive response time and batch
turnaround are consistent and acceptable. This means that everyone will know and
agree upon what is acceptable for each service. While it may seem that it is not hard to
maintain acceptable service with unlimited budget, in fact, there are many financial and
technical issues that we need to develop correctly, irrespective of cost. In addition,
many factors that need to be fully developed in a well-planned computing and network
environment do not have substantial incremental cost.
A close adjunct to service-level assurance is financial and technical planning which
involves meeting acceptable service goals with the greatest efficiency. In the case of
LPS, both the goals and the financial and technical resources available to meet those
goals are continuously changing. To meet these challenges requires a comprehensive
technology strategy to provide a map for decision-making.
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The third aspect of capacity planning is the support of educational decision-making, with
respect to student learning and educational management. Effective technology planning
will take place in the context of the specific needs of the district; thus, we will support
educational decisions as well as technology decisions.
This decision depends on responses to the following questions:
•

What can be done within the limitations of the present technology
infrastructure?

•

What changes to the technology infrastructure are required to support
emerging processes?

•

What new processes and opportunities can be explored with the expansion or
renovation of the technology infrastructure?

Capacity planning is the determination of the overall size, performance and resilience of
a computing or network system. The detailed components of a capacity plan will vary,
depending upon the proposed usage of the system, but always consider the following:
•

The required performance and response required from both the system and the
network- i.e., the end-to-end performance

•

The level of resilience required and the planned cycle of usage- peaks, troughs
and average

•

The need for 24/7 operations and the acceptability of downing the system for
maintenance and other remedial work

•

The anticipated storage capacity of the system and the amount of data
retrieved, created and stored within a given cycle

•

The number of online processes and the estimated likely contention

•

The impact of security measures and back-up of data

In the past, network architects could simply add more bandwidth to networks or servers
to the farm to improve performance while the organization added more users and
services. As networks become more complex and users come to rely on technology
more completely, the art of capacity planning isn't as simple as umore is better."
In education, the drive to use resources efficiently is intense. The days of overprovisioning to be assured of capacity have ended. Planning tools can also be used to
uncover underused resources and avoid purchasing more hardware.
In addition, we need to be aware that software tools do not represent a cure-all for
capacity-planning woes. Capacity planning requires knowledge of the way all the
computing and network elements interact and perform. That only comes from years of
study and experience with networks. If we ask the wrong question, we will get a nifty
answer, but it may not solve our problem. Obviously, we need to know the right
questions to ask. Capacity planning has the characteristics of an art form: one that
requires an artist skilled in advanced mathematics and statistical analysis, with an eye

© 20 12 Ce nter fo r Educatio nal Lead ership and Techno logy (CE LT)
FINAL - Febru ary 14, 2012

Page 12

Lowell Public Schools
Technology Blueprint/Plan
Chapter 12: Communications and Network Infrastructure
for spotting behavior patterns in volumes of data. In addition, tool-builders point out
that users often do not focus on long-term planning; opting more for quick fixes that
sometimes don't solve the problems and prompt network managers to overprovision
networks and servers.
An effective capacity planning methodology involves two flows of activity:
•

Development of a functional model of the systems under consideration

•

Development of a cost model of systems operation

The functional model is grounded in the technology at a very fundamental level. In
many cases, the quality of capacity planning is dependent upon the underlying
functional model. Once the technology is laid out and interconnected, functional
aspects, such as the form of the demand and the profile of demand over time, are
included to characterize the work that is accomplished by the system. Because demand
and functional capabilities of systems are interconnected, a closed loop is required to
reflect changes in demand characteristics that are driven by changes in technology.
Other aspects of the functional model include validation and calibration of the
functional metrics: a means to forecast demand, and a way to predict performance that
brings together models and forecasts.
The cost model captures implementation, incremental, and operational expense
associated with each technology component or function. The cost model is
interconnected to the functional model to reflect changes in value arising from changes
in actual and predicted functional elements. Interaction of the functional and cost
models yields a configuration plan, an investment plan, and a staffing plan.
The relationship between requirements and capacity is based on developing computing
and network system s resources to enable sati sfied users. With the requirements known,
it is possible to meet user expectations in three ways:
•

By designing a system to meet or exceed the predicted requirements

•

By altering the requirements by managing th e workload

•

By tuning processes to remove demand

A significant part of planning capacity is continually gathering and predicting future
requirements and then making the necessary adjustments to ensure that the workload is
smaller than th e available capacity in both steady and peak states. Making the
adjustments is th e juncture at which capacity planning experience, educational process
knowledge, and creativity come together.

Models of Communication Networks
Migrating to a WAN that uses the same TCP/IP technology throughout plus changing
network usage characteristics provide an opportunity to examine computer and
networking models that can take advanta ge of thi s significant simplification in the
district's end-to-end network.
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The New 80/20 Rule
The conventional wisdom of the 80/20 rule underlies traditional design models.
This model assumes that 80% of the traffic stays on site, whereas the remaining
20% of the traffic leaves the school through a router connected to the WAN.
The traditional 80/20 traffic model arose because each school or work group
had one or more local servers on the LAN. The local servers were used as a file
server, login server, and application server for the school or work group.
The 80/20 traffic pattern has been changing rapidly with the rise of intra nets
and applications that rely on distributed and cloud-based services. Many new
and existing applications are moving to distributed cloud-based data storage
and retrieval. The traffic pattern is moving toward what is now referred to as
the 20/80 model. In the 20/80 model, only 20% of traffic is local to the site LAN,
whereas 80% of the traffic leaves.

The Multi-layer Switching Model
The performance of multi-layer switching matches the requirements of the new
20/80 traffic model. The two components of multi-layer switching include multiprotocol routers and Layer 3/2 switching in hardware. It is important to note
that there is no performance penalty associated with Layer 3 switching versus
Layer 2 switching.
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Figure 1. Multi-layer Switching Model
The district-network includes buildings connected by a backbone called the
core. The distribution layer consists of multi-layer switches (See Figure 1). The
multi-layer design takes advantage of Layer 2 switching performance in the
access layer and backbone, and uses multi-layer switching in the distribution
layer. The multi-layer model preserves the existing logical network design and
addressing as in the traditional hub and router model. Access-layer subnets
terminate at the distribution layer. From the other side, backbone subnets also
terminate at the distribution layer. So the multi-layer model does not consist of
district-wide virtual LAN ( VLANs), but does take advantage of VLAN trunking.
Because Layer 3 switching is used in the distribution layer of the multi-layer
model, this is where many of the characteristic advantages of routing apply. The
distribution layer forms a broadcast boundary so that broadcasts do not pass
from a building to the backbone, or vice-versa.
The greatest strengths of the multi-layer model arise from its hierarchical and
modular nature. It is hierarchical because the layers are clearly defined,
specialized, and modular because every part within a layer performs the same
logical function. One key advantage of modular design is that different
technologies can be deployed with no impact on the logical structure of the
model. For example, Fast Ethernet can be substituted with Gigabit Ethernet and
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so on. So modularity makes both migration and integration of legacy
technologies much easier.
Another advantage of modular design is that each device within a layer is
programmed the same way and performs the same job, making configuration
much easier. Troubleshooting is also easier because the whole design is highly
deterministic in terms of performance, path determination, and failure
recovery.
In the access layer, a sub net corresponds to a VLAN. A VLAN may map to a
single Layer 2 switch, or it may appear at several switches; conversely, one or
more VLANs may appear at a given Layer 2 switch. VLAN trunking can provide
flexible allocation of networks and subnets across more than one switch.
Multiple VLANs can be served per switch to achieve load balancing and fast
failure recovery between the access layer and the distribution layer.
In its simplest form, the core layer is a single logical network or VLAN, a simple
switched Layer 2 infrastructure with no loops. It is advantageous to avoid
spanning tree loops in the core. Instead, we will take advantage of the load
balancing and fast convergence of Layer 3 routing protocols, such as OSPF and
Enhanced IGRP, to handle path determination and failure recovery across the
backbone. All the path determination and failure recovery is handled at the
distribution layer in the multi-layer model.

Redundancy and Load Balancing
A distribution-layer switch could represent a point of failure at the building
level. One thousand users in Schooll could lose their connections to the
backbone in the event of a power failure. If a link from a wiring closet switch to
the distribution-layer switch is disconnected, 100 users on a floor could lose
their connections to the backbone.
Multi-layer switches can be interconnected to provide redundant connectivity
within a domain. Redundant links from each access-layer switch connect to
distribution-layer switches. Redundancy in the backbone is achieved by
installing two or more switches in the core. Redundant links from the
distribution layer provide f ailover as well as load balancing over multiple paths
across the backbone.
Redundant links connect access-layer switches to a pair of multi-layer switches.
The two distribution-layer switches cooperate to provide gateway routers for all
the IP hosts in the building.
Load balancing across the core is achieved by intelligent Layer 3 routing
protocols. For example, with equal-cost paths between any two buildings
comprising Layer 2, paths are considered equal by Layer 3 routing protocols.
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A redundant multi-layer model works well with an enterprise server farm. The
server farm is implemented as a modular building block using multi-layer
switching. A Gigabit Ethernet trunk carries the server-to-server traffic. A Fast
EtherChannel trunk carries backbone traffic. All server-to-server traffic is kept
off of the backbone, which has both security and performance advantages. The
enterprise servers have fast redundancy between the multi-layer switches.
Access policy to the server farm can be controlled by access lists.

IP Multicast
Applications based on IP multicast represent a small, but rapidly growing,
component of corporate intra nets. Applications such as IPTV, Microsoft
NetShow, and NetMeeting are being tried and deployed. There are several
aspects to handling multicasts effectively:
•

Multicast routing, Protocol Independent Multicast (PIM) dense mode
and sparse mode

•

Clients and servers join to multicast groups with Internet Group
Management Protocol (IGMP)

•

Pruning multicast trees with IGMP snooping

•

Switch and router multicast performance

•

Multicast policy

The preferred routing protocol for multicast traffic is the Protocol Independent
Multicast (PIM). PIM is being widely deployed in the Internet as well as in
corporate intra nets. As its name suggest s, PIM works with various routing
protocols, such as OSPF and Enhanced IGRP.
IGMP is used by multicast clients and servers to join or advertise multicast
groups. The local ga t eway router makes multicast available on subnets with
active listeners, but blocks the traffic if no listeners are present. Switches
receive the CGMP message and f orwa rd multicast traffic only to ports with the
specific MAC address in the forwardin g table. This blocks multicast packets from
all switch ports that don't have group members downstream .
One way to implement multicast policy is to place multicast servers in a server
farm behind a multi-layer switch. One switch act s as a multicast firewall that
enforces rate limiting and controls access to multica st sessions. To further
isolate multi ca st traffic, create a separate multicast VLAN/subnet in th e core.
The multicast VLAN in the core could be a logica I partition of existing core
switches or a dedicated switch if traffic is very high. Switch X is a logical place to
implement the PIM rendezvous point. The rendezvous point is like th e root of
the multica st tree.
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Scaling Considerations
The multi-layer design model is inherently scalable to support very large
organizations and complex networks. Layer 3 switching performance scales
because it is distributed. Backbone performance scales as we add more links or
more switches. The individual switch domains or buildings scale to over 1,000
client devices with two distribution-layer switches in a typical redundant
configuration. More building blocks or server blocks can be added to the
campus without changing the design model. Because the multi-layer design
model is highly structured and deterministic, it is also scalable from a
management and administration perspective.
OSPF overhead in the backbone rises linearly as the number of distribution-layer
switches rises because OSPF elects one designated router and one back-up
designated router to connect to all the other Layer 3 switches in the distribution
layer. If two VLANs are created in the backbone, a designated router and a backup are elected for each; therefore, the OSPF routing traffic and CPU overhead
increase as the number of backbone VLANs increases. For this reason, keep the
number of VLANs in the backbone small.
Another important consideration for OSPF scalability is summarization. For a
large district, we will make each building an OSPF area and make the
distribution-layer switches area border routers (ABRs). We will pick all the
subnets within the building from a contiguous block of addresses and
summarize with a single summary adverti sement at the ABRs. Th is reduces the
amount of routing information throughout the di strict and increases the
stability of th e routin g tabl e. Enhanced IGRP ca n be configured for
summarization in the same way.

Migration Strategies
The multi- layer design model describes the logical structure of the district. The
addressing and Layer 3 design are independent of choice of media. The logical
design principles are the same whether implemented with Ethernet, Token Ring,
FDDI, or ATM. This i s not always true in the case of bridged protocols, such as
NetBIOS and Systems Network Architecture (SNA), which are media dependent.

Security in the Multi-layer Model
Access control lists are supported by multi-layer switching with no performance
degradation. Because all traffic passes throu gh th e distribution layer, this is the
best place to implement policy with access control lists. These lists can also be
used in the control pia ne of the network to restrict access to the switches
themselves. In addition, the TACACS+ and RADIUS protocols provide centralized
access con trol to switches. Software also provides multiple levels of
authorization with password encryption. Network mana gers can be assigned to
a particular level at which a specific set of commands are enabled.
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Management Strategies
For many districts, educational management and information management are locked in
a death spiral of interrelated inefficiencies. Overcoming these difficulties requires radical
technological and process changes. Each views the world from a very different
perspective and together they agree on very little, especially the deployment of new
enabling technologies.

Prospects for Change
Recognizing the interdependence of educational management and information
management and using that understanding to make changes are two different
things. Although collaboration and teaming are required to synchronize
technology and process changes, a gulf exists in most organizations today. The
two camps (customers and their suppliers) speak different languages and hold
dramatically different attitudes about the potential role of technology.
Combined, these differences seem to create an inherent barrier to significant
change. Learning organizations that cannot successfully employ and synchronize
radical technological and process changes are increasingly falling behind in their
ability to meet the changing expectations of their customers.
The process automation arena is one of the more significant battlefields. Most
process automation technologies are not well-suited to traditional justifications
as they are not targeted at reducing the costs of specific production processes.
In addition, many of them are enabling technologies, which derive most of their
benefits from dramatic changes to processes, not from simple automation or
reductions in cost. Email, for example, is an enabling technology and its true
value comes from the changes that result to the district as a whole, not just
from the displacement of paper mail.
Paradoxically, it is enabling technologies that could do the most to improve
district perform a nee. Successful deployment of enabling technologies requires
the teaming of technology staff and their customers. Such a level of
collaboration is difficult in many organizations in which the gulf of
understanding results in open warfare over control of how decision-making
responsibilities are allocated, how budget levels are set, what mechanisms are
used to allocate funds, how projects are approved and managed, and how
technologies and technology standards are selected and implemented.
Correcting these problems requires that both the technology staff and their
customers stop looking at each other for not doing things correctly and develop
a shared vocabulary and value system toward integrating th e necessary
changes. Before a solution can be found, the cause of this interdependent
ineffectiveness must be identified. Some causes and approaches to resolving
them are addressed in th e following subsections.
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Finance-Based Concepts of Value
Management, not capital, is the critical input to modern organizations. Because
of this, a continued reliance on finance-based indices of value prevents
organizations from making intelligent choices when dealing with overhead (the
costs of management) and technology staff (the tools of management).
The conceptual turning point occurred when an epidemiological model was
proposed, in which technology is analogous to prescription drugs. The
application, doses, and therapeutic powers can be clinically substantiated
before use.
American productivity appeared to fall as white-collar workers became an
increasing portion of the Ia bar force and the gains from "information work"
evaded calculation. Reduction of clerical and secretarial staff is counted as a
cost savings, even if their work is just shifted to higher-paid managerial and
professional personnel.

Strategic Information Management
The GAO Executive Guide identifies three functions that are "critical to building
a modern information management infrastructure" and eleven fundamental
practices that are grouped by the functions. The eleven practices do not appear
to be in any particular order:

I. Decide to Change
•

Recognize and communicate the urgency to change inform ation
management practices

•

Get principals and departm ent heads involved and create ownership

•

Take action and maintain momentum

II. Direct Change
•

Anchor strategic planning in customer needs and mission goa ls

•

Measure the performance of key mission delivery processes

•

Focus on process improvement in the context of an architecture

•

Manage information systems projects as investments

•

Integrate the planning, budgetin g, and evaluation process

Ill. Support Change
•

Establish customer/supplier relationships between line and information
management professionals

•

Position a Chief Information Officer (CIO) as a senior managem ent
partner
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•

Upgrade skills and knowledge of line and information management
professiona Is

IT professionals need to broaden their views beyond their current technology
focus. One approach may be to apply the concepts of technology transfer.
Outsourcing should be used, not just for reducing or eliminating the work scope
of the existing organizations, but as a tool for increasing the skill levels of agency
and contractor employees. The bundling of on-site training with software,
hardware and integration services contracts can be an important mechanism for
injecting needed skills.
At its core, Information Management is based on the simple idea of the
customer defining the criteria against which performance will be measured and
thus paid for. Put in different terms, the IT customers working with the IT
Department will negotiate service-level agreements for the critical services
provided. Further, these service-level agreements must be aligned with district
and departmental goals and objectives.
For many districts, information management has been reduced to a cost-savings
program. This is no longer sufficient to meet rising customer expectations.
Management practices that made sense at the turn of the century no longer fit
an economy dominated by the production of goods and services that are
increasingly differentiated by their growing information content.
The shift from finance-based to performance-based concepts of value is critical
to developing a common framework for measuring the impact of IT on
organizationa I effectiveness of external activities delivered to the district.
Internal services include personnel costs, and internal direct and indirect
expenses for personnel, facilities, other resources, and charges.
Acquisition costs are the easiest to quantify. Support costs are generally the
Ia rgest over the life of the system. Usability is difficult to quantify. nless there is
a defined way to assign numbers to functionality, it is best to either leave
usability numbers out or clearly cite the supporting evidence. Productivity costs
include loss of staff productivity during downtime, lost-opportunity cost due to
lack of availability and information recovery. Hidden costs can be a substantial
value but difficult to ascertain.

Use of Standards to Manage Support Costs
The use of standards is critical for managing the total cost of ownership.
Standards play an important role by establishing organizational clarity on
technology, educational and administrative processes, and procedures.
Technology standards include not only the technology itself, but also how that
technology is configured, mana ged, and supported. Standards must also be
applied to the educational and administrative processes and procedures utilized
in managing an organization's networking environment, particularly if that
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organization utilizes remote sites. Standards and guidelines are crucial to
establishing a productive IT environment at a reasonable cost.
Standards must be applied where they make the most sense; an organization
does not have to have 100% conformance to a standard. The ultimate goal is
organizational effectiveness and not universal conformity to a standard.
Standards enable an organization to take better advantage of volume pricing,
decrease acquisition processing costs, decrease support and training costs, and
improve the organization's ability to share data and applications.
Standardization needs to be considered on five fronts: hardware, user interface,
applications, infrastructure, and processes.

Better Coordination among Support Structures
Many computing environments are developed with multi-layered support
structures but lack an overall coordination of effort. For example, those that
support telecommunication equipment installation typically do not consult with
those installing the desktop computer for a user. A lack of coordination results
in severe levels of duplicated services and limits an organization's ability to
implement standards and apply system management tools.
An organization's Information Systems Department needs to define the
boundaries and roles of computing, communications, and user-support groups.
The important goal is the clear delineation of responsibilities for supporting the
desktop-computing environment. Organizations need to realize that the
computing asset base needs to be administered and managed, not ignored.
Organizations that have implemented centralized management and operation
of servers are experiencing measurably lower operations costs.

Automated Inventory and Software Metering Tools
A current inventory of computing, communication, and network hardware and
software assets can assist in eliminating duplicative maintenance, improve asset
disposal, eliminate duplicate software licensing fees, and improve disaster
recovery planning to reduce support costs. M anual tracking of the inventory is a
difficult job requiring physical inspection of each item. Automated inventory
systems significantly accelerate the effort and are less costly than traditional
manual inspections.
Software-metering tools allow an organization to easily identify the software
used by the network and assist in determining the correct number of software
licenses. Metering tools can also assist support staff in determining concurrent
use of software applications when the software is distributed to all users and
licenses are determined according to the number of executions. Metering
system s play an important role in security and software distribution by
enforcing limited-use and site licenses for particular software packages. An
effective inventory control system should track both hardware and software
assets.
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Remote Access Maintenance, Virus Detection, and Back-up
When systems are distributed, it is extremely difficult to perform routine
maintenance and inspection of the system, conduct enterprise-wide virus
detection, and repair and perform data back-up and restoration. In a networked
environment, the vast majority of maintenance functions can be performed
through automated remote-access tools that allow district staff to open a
session on other systems in the network, run programs, and diagnostics, and
inspect and alter files.
Network virus detection programs allow support staff to execute virus scans
either on demand or on a scheduled basis and initiate automatic repair, or
system isolation.
The back-up process wastes both time and equipment when it is performed by
the end-user and may also lead to lost, misplaced, and stolen back-up media. An
organization should conduct both scheduled full and incremental back-ups for
data. In addition, an organization should design their LAN systems to include
appropriate bandwidth and storage capacity for more efficient online storage
utilization. It is critical to reduce the support costs associated with routine
maintenance and virus detection and repair.

Emerging Issues
Metropolitan Fiber Network
Clearly, the demand for network communications capacity has been increasing
at a pace that exceeds many organizations' capability to meet. Fortunately the
technology and conditions are in place to economically meet and exceed this
demand in school-districts throughout the country. Major driving factors include
access to fiber optic cable and the proximity of locations needing service, both
of which school-districts enjoy.
The information transport capacity of fiber optic cable continues to transform
the wide-area data communications market, particularly for schools, from a
bandwidth purchasing market to a connectivity purchasing market. The legacy
bandwidth market was created by telephone service carriers forcing data
communications over expensive, bandwidth capacity-limited, shared public
switched networks. In the emerging connectivity purchasing market, bandwidth
is a factor only in the equipment installed at each location. The consumer
purchases fiber-based connectivity with virtually unlimited bandwidth potential.
Unlike the legacy time-division public switched networks, the supplier simply
provides dedicated physical connectivity (with reliability) and does not need to
dictate artificial bandwidth restrictions.
Estimates cle arly demonstrate that close to 80% of U.S. homes have broadband
network connections (see Figure 2). Where once the home user struggled with
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dial-up connections, rarely if ever realizing the hoped-for 56kbps connections,
they now enjoy connection speeds in the multi-megabit range. In many markets,
broadband services offer home users SOMbps connections. The uses of the
network connection are evolving toward the realization today of a single
network capable of supporting voice, video and data. With so much happening
in the home, how can the schools keep up? Once again, the schools are
challenged to provide an environment that its students, parents and community
are demanding, an environment where rich content and media is available ondemand, a network infrastructure that can support the demands of an
exponential increase in what it can deliver.

Broadband Growth Trend- US Home Users
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Figure 2: Broadband Growth Trend -U.S. Home Users

The conditions that present themselves position school districts throughout the country
to make this transformation, freeing the minds of decision-makers to offer the best
technology available with the goal to increase student achievement today.

Portal
An enterprise portal, also known as an enterprise information portal (EIP), is a
framework for integrating information, people, and processes across organizational
boundaries. It provides a single point of entry,ill often in the form of a web-based user
interface, and is designed to aggregate information through application-specific portlets.
The district needs to understand how it is to integrate applications being deployed across
the enterprise. The integration of these applications and the ease for access to
information will drive the value and return on investment for the investments made.
Behind this effort is the basic foundation for the rna nagement of data and the need to
understand and effectively use this to the benefit of the enterprise.
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Fundamental Features
Single Point of Entry- Enterprise portals can provide single sign-on capabilities
between their users and various other systems. This requires a user to
authenticate only once. Access control lists manage the mapping between
portal content and services over the portal user base.
Integration- The connection of functions and data from multiple systems into
new components/portlets.
Federation -The integration of content provided by other portals, typically
through the use of WSRP or similar technologies.
Personalization- Users can customize the look and feel of their environment.
Customers who are using EIPs can edit and design their own websites to reflect
their own personality and style. They can also choose the specific content and
services they prefer.
Permissioning- The ability for portal administrators to limit specific types of
content and services users have access to. For example, a company's
proprietary information can be entitled for only company employee access.

Common Applications

•

Content m ana gem ent system

•

Document management system

•
•

Collaboration softwa re

•
•
•

Student information management

•

Intranet

Applications managemen t and delivery

Data-driven decision intelligence
Email management

Network Transport Infrastructure
Wireless Networks
Wirele ss technology provides options that were not economically practical until very
recently. The primary benefits of wireless technology are elimination of cable, providing
the user mobility, ease of network access for anytime, anywhere learning, and swift
deployment of network coverage for managers and planners. Wireless may not provide
complete mobility for every user. For example, if power is required to serve the end-user
device, much of the advantage for wireless connectivity is rendered moot. Battery
technology is making great strides and it is not hard to imagine a device that with one
charging cycle can provide service to the length of a school day.
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With the advent of switching in the network, the collision domain has been reduced to
one device. In wireless networking, devices within proximity of a wireless access point
are in a collision domain, as in old broadcast collision detect networks. For this reason,
deployment of wireless technology needs to be carefully considered in a context that
goes beyond the network itself. This broadcast type domain creates security and
management issues. Some manufacturers have started to produce products that address
this important issue.
The primary aspect of equity as a factor in the data infrastructure is related to
deployment to every classroom. Wireless technology provides an attractive alternative to
wired technology in LPS due to the speed of deployment possible and the reduced cost
achieved by eliminating the need for in-ground installation of cable. In addition, wireless
technology may help to eliminate certain distance limitations built into the standards for
the cabling infrastructure.
Wireless networks do not replace wired networks, but are in fact complementary to
them; wired networks provide connectivity for mobile users and devices.
Issues for deployment of wireless networks include:
•

Alignment of compelling benefit with network functionality

•

Data security and access control

•

Integration of wired and wireless network into a single hybrid network

•

Cell switching for roaming devices

•

Wireless network speeds may not provide adequate support for highbandwidth instructional applications, but new technologies are eliminating
this

•

Wireless networks require additional network management overhead to
ensure proper access and security

•

Range of access antennas

Benefits of wireless:
•

Rapid achievement of equity and deployment of technology

•

Convenience

•

Mobility for teachers, staff, and students

•

Increased productivity and access to network resources

•

Deployment of one-to-one and support

•

Integration of wireless devices including handheld and telephones

•

Inventory management and security

•

Guest access and community benefit
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•

Future flexibility and expandability

•

Lower cost per device than wired

Wide Area Network (WAN}
The objectives for the WAN are to:
•

Provide access to network and web-based content for instruction, research,
and learning enrichment from the Internet and from school and central web
servers

•

Connect individuals, departments, and constituencies across the district and
in the future support communication including visual and audio

•

Provide the means to process forms, workflow, and surveys for
administrative purpose

•

Deliver media and applications to workstation for student learning and staff
training

•

Provide secure access to protected student, business, financial, and human
resource information

•

Provide central management, back-up, and security to workstations, file, and
application servers

•

Provide security and protection of facilities including video surveillance

•

Reduce costs through consolidation of resources

•

Provide future telephony transport services as the Vol P technology matures

Beyond any other function, the WAN provides the means to interconnect the district into
a cohesive whole for learning, t eaching, and administration. To achieve this vision, school
and district staff must strive to build a culture in which technology is a primary
communication mode. An outcome will be the need for greater bandwidth to serve
digitization of many disparate services.
Issues for deployment of the WAN include:
•

Universal protocols to serve diverse data streams

•

Throughput to meet foreseeable needs

•

Scalability to meet future needs

•

Data protection to secure communications

•

Robustness of systems to sustain failure and hazard

•

Traffic assessment and shaping

•

One time and ongoing costs including support and maintenance
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24/7 Access
As access to information and communication resources becomes even more
fundamental to effective administrative and educational processes, and as users
become connected via the web, education organizations will need to adopt an
always-on approach to the communication and information infrastructure. As
the web and other connectivity options provide access for administrative and
educational processes, users will no longer be limited by geography or the clock
in their need for access. An extreme example is the virtual high school that
could literally serve a global community.
Issues of 24/7 access includes:
•

Support and maintenance services available 24/7

•

Greater systems reliability to reduce off-hour service disruptions

•

Independence of systems services from employee work cycles

•

Remote management of systems to facilitate rapid response
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5.0

IMPLEMENTATION APPROACHES AND ACTION PLANS
The implementation strategies included in this chapter incorporate the following factors:
•

District's and superintendent's goals

•

Technology Assessment Report (Key Findings and Recommendations)

•

Current status of projects currently ongoing in LPS

•

High-priority areas as identified by LPS leadership staff

•

Current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint/Plan chapter. For each initiative,
district/superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., CNI for Chapter 12) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 12, Communications and
Network Infrastructure section 5.1, Strategic Issues, would be numbered CNI-1.1, the second
Action Plan in this same section would be CNI-1.2.
Staging and phasing of implementation steps is displayed over three years. Some initiatives will
continue beyond this three-year timeframe. The staging/phasing matrix indicates the year in
which the activity is planned to begin and end. An "X" denotes the start of an activity. Activities
that are already in process are rna rked with an asterisk (*). Note that changing budgetary
conditions may accelerate or impede the implementation schedule.
The Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for anticipating the resources and budgetary support needed from year-to-year to
achieve the district's priority goals.

Action Plans are included for the following recommendations:
•

•

•

Strategic Issues
CNI-1.1

Document Wireless Implementation

CNI-1.2

Develop District-Wide VoiP Initiative

Emerging Issues
CNI-2.1

BYOD Pilot Program

CNI-2.2

VBrick Implementation

Network Transport Infrastructure
CNI-3.1

WAN and Main Distribution Frame MDF Resiliency
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•

•

•

Data and Services Infrastructure
CNI-4.1

Supplemental Internet Access

CNI-4.2

Outsourcing of Web and Student Email

Management and Supporting Computing Infrastructure
CNI-5.1

Infrastructure Documentation

CNI-5.2

ITIL Training

Network and Information Security
CNI-6.1

Vulnerability Assessment and Training
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5.1

Strategic Issues
Initiative:

Recommendation:

Document Wireless Implementation
CNI-1.1

Create implementation
documentation of the wireless
network. The wireless networks were
installed as a supplemental connection
for current access. The WAPs (wireless
access points) installed are above the
ceiling grid, and the number ofWAPs
per school may vary.

Leadership
Responsibility:

Director of Technology
Business Office
IT Office

Action Steps
•oenotes that step has already started.

1. Gather as-built drawings from the implementation vendor for each school completed.

X

2.

Identify areas based on the as-built drawings of non-coverage or expected lack of coverage.

X

3.

Modify planned initiatives to account for full coverage within all areas of future
implementations.

X

4. Det ermine costs, if any, to add additional acce ss points for lo w-covered areas.
5.

Develop a matrix of number of users by location assuming wireless access as primary access with
students and teachers utilizing BYOD.
Interdependencies:

Estimated
Cost:

X
X

$ 14,000
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Initiative:
Recommendation:

Develop District-Wide VoiP Initiative
CNI-1.2

Leadership

Conduct an overall VoiP plan
culminating in an RFP and an
application forE-Rate subsidies
related to the phone system.

Director of ICTS

Responsibility:

Action Steps
*Denotes that step has already started.

1.

Develop functional requirements for voice connectivity and unified communications.

X

2.

Develop an ROI analysis for the implementation ofVoiP and convergence.

X

3.

Assess capability of infrastructure of LAN for Quality of Service and impact on WAN.

X

4.

Looking at the 2-in-5 rule forE-Rate, develop an implementation schedule.

X

5.

Create and release an RFP for all remaining schools based on the functional requirements, ROI,
assessment, and schedule.

X

6.

Award contract and apply forE-Rate funding.

X

Interdependencies:

Estimated
Cost:

$1,028,000
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5.2

Emerging Issues
Initiative:

Recommendation:

BYOD Pilot Program
CNI-2.1

Implement a pilot program for BYOD.
Pilot should immediately be
developed and deployed within at
least one school over the next 6-12
months. The wireless network can be
configured to enable
students/teachers and the community
to access district resources through
the use of their own technology.

leadership
Responsibility:

Director of ICTS
Network Administrators

Action Steps
*Denotes that step has already started.

1. Select a school for piloting a limited number of BYOD for teachers.

X

2.

Working in conjunction with the team responsible for recommendation PPS-3.1, review network
access, security issues, and definition of devices affected.

X

3.

Configure WAPs t o enable guest login with limited cred entials.

X

4.

Monitor usage of WAP s t o compare district-owned equipment to BYOD equipment.

X

5.

Develop survey f or staff and teachers related t o pilot.

X

6.

Enable student access with BYOD.

X

7.

Report findings including cost s, problems issues, and re solutions.

X

8.

Expand pil ot to additional schools.

X

Interdependencies:

PPS-3.1 See BYOD Security
Policy.

Estimated
Cost:

X

Pilot $ 3,000
Year 1 -- $77,000
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Initiative:
Recommendation:

VBrick Implementation
CNI-2.2

Identify a VBrick Project Champion
and begin district-wide initiative to
fully exploit capabilities to enhance
teaching and learning. Assess and
implement VB rick solution so that the
media distribution capabilities of the
VB rick solution delivered exceed the
requirements of contract compliance
with the cable provider.

Leadership
Responsibility:

Director of ICTS
Network Administrator

Action Steps
•oenotes that step has already started.

1.

Develop a pilot program for the sharing of media within one school. Media can include DVDs or
specific cable television programs.

X

2.

Identify the management and operations costs to train teachers and staff on the scheduling and
workstation interface.

X

3.

Assess the time and resources needed to deploy the system so access to media content is
available to all schools.

X

4.

Enhance the pilot program to an additional school to assess the demand on th e WAN and LANs.

X

5.

Develop an overall sched ule inclusive of end -u se r training for the rest o fthe schools.

X

Interdependencies:

Estimated
Cost:

$ 7,000
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5.3

Network Transport Infrastructure
Initiative :

Recommendation:

WAN and Main Distribution Frame (MDF) Resiliency
CNI-3.1

Design and modify current WAN and
infrastructure to ensure resiliency. The
district is moving towards a network
that demands reliability and access
24/7. With the future addition of a
VoiP solution, telephone access will be
dependent upon the WAN.

Leadership
Responsibility:

Director of ICTS
Network Administrators

Action Steps
*Denotes that step has already started.

1.

Develop a graphical depiction of the current WAN and identify points-of-failure.

X

2.

Assess the costs and feasibility of enhancing the WAN for reliability and resiliency.

X

3.

Develop and commit to an SLA for reliability and availability.

X

4.

Determine if E-Rate subsidies are available for these costs.

X

5.

Develop and release an RFP for resilient services.

X

6.

Award contract and file f or E-Rate subsidies.

X

7.

Implement solution .
Interdependencies:

X
Estimated
Cost:

$1,042,000
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5.4

Data and Services Infrastructure
Initiative:

Recommendation:

Supplementa II nternet Access
CNI-4.1

Design and issue an RFP for additional
and supplemental Internet access.
Bandwidth for Internet access is going
to be necessary as more and more
users begin to utilize the network as a
resource. In addition, cloudcomputing will mandate that reliable
access is a requirement; therefore, the
district should look at growing the
Internet service and adding
redundancy by bidding and securing a
secondary Internet provider.

Leadership
Responsibility:

Director of ICTS
Network Administrators

Action Steps
•oenotes that step has already started.

1.

Develop a forecast of Internet bandwidth requirements over the next three years. Assume that
bandwidth will grow exponentially based on policy changes regarding Internet filtering.

X

2.

Consider monitoring a school's Internet usage and piloting the new filter policy to gauge the
growth district-wide in Internet bandwidth consumption.

X

3.

Ascertain a secondary POP for the termination of the secondary Internet service.

X

4.

Develop an equipme nt budget for load balancing, firewalls, and filtering.

X

5.

Develop and release an RFP for secondary Internet service.

X

6.

Award contract and file forE-Rate discounts on secondary Inte rnet service.

X

7.

Implement secondary Internet service.
Interdependencies:

X

Estimated
Cost:

$21,000
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5.4

Data and Services Infrastructure (cont.)

Initiative:

Outsourcing of Web-hosting and Student Email

Recommendation:

CNI-4.2

Explore the feasibility and benefits of
outsourcing web-hosting and student
email. The future of the next few years
is to not have a static webpage for
each school, but a dynamic webpage
for each teacher. These services are
eligible for E-Rate subsidies and
should be reviewed and bid upon.

Leadership
Responsibility:

Director of ICTS
Network Administrator

Action Steps
•oenotes that step has already started.

1.

Develop functional requirements document for web-hosting and student email.

X

2.

Develop and release an RFP for web-hosting and student email

X

3.

Review and award a contract for web-hosting and student email.

X

4.

File forE-Rate discounts.

X

5.

Pilo t the w eb-hosting for te ache r page s and stud e nt email at a particular school.

X

6.

Document the results of the pil ot with recommendatio ns f or improved operation , efficiency and
training.

X

7.

Implement district-wide.

X

Interdependencies:

Estimated
Cost:

X

$14,000
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5.6

Network and Information Security
Initiative:

Recommendation:

Vulnerability Assessment and Training
CNI-6.1

Conduct a vulnerability assessment to
identify areas in which data and
information security could be
breached. The highest area of
vulnerability relates to district-users
and social engineering. A training
seminar should be developed for all
employees on proper data protection
methods including removal of data,
answering emails and phone calls, and
protection of passwords.

Leadership
Responsibility:

Director of ICTS
Network Administrators

Action Steps
• oenotes that step has already started.

1.

Identify and catalog all databases and applications in which data should be secured and
confidential.

X

2.

Cross match accessibility rights with users, and d efine classe s of user groups.

X

3.

Develop training seminar to combat social e nginee ring.

X

4.

Com pare Layer 3 security audit with applications to id entify area most at risk.

X

X

X

5.

Implement suggestions from third party audit, and review and monitor.

X

X

X

Interdependencies:

Estimated
Cost:

$21,000
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1.0

INTRODUCTION AND RATIONALE
"Community cannot long feed on itself; it can only flourish with the coming of others from
beyond: their unknown and undiscovered sisters and brothers."
-Howard Thurman

The Community/Home Access and Participation chapter focuses on creating a vision for
community access to educational opportunities and technical resources as well as full
community participation in the lifelong learning process. The success of any educational system
is dependent upon the degree to which the community at large supports that organization.
Technology can provide better and more diverse vehicles and opportunities for parents, the
business community, and higher education. This availability enables the community to see their
schools' work-in-progress and view and study the information that they will use to hold the
system accountable for results. This empowering of the community contributes more effectively
to the education system. Listening to what the community expects and wants from its schools
and dev eloping accountability t ools t o help th e public understand th e district's performance are
keyst ones t o any public engagem ent effort.
The subtopics within this chapter include:
•

Hom e/ School/Community Connection

•

School-to-Career Connecti on

•

St. Lucie County School Board

•

Publi c Inform ation and Awareness

•

Community Lea rning Program s

•

Community Involvem ent
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in September/October
2011. This chapter of the Information Technology Blueprint is predicated on the needs analysis
and detailed key findings documented in the Community Access and Participation section of the
Technology Assessment final report.

2.1

Home/School/Community Connection
LPS utilizes e-mail, written communication, and telephone calls for parent/community
notification. Schools notify parents on students' attendance via Blackboard's ConnectEd.
While many families in Lowell have a computer at home with Internet access, many others
do not. As the use of technology in the classroom increases, so too does the need for access
from home for homework, research, and also for communication. LPS provides computers
for community use in the Family Resource Center and also outside the Human Resources
office.
The estimated percentage of parents with computers at home and Internet access varies
from school to school, from 600/o to 75%. While some quantitative surveys have been done,
the populations surveyed are small and not representative of the district.
All schools have a district-developed school webpage linked to the LPS website that
provides basic demographic information. From this page, some schools have a link to
their school website, however many of the school sites are not maintained on a regular
ba sis and thus are outdated. For example, some have a last update noted as of 2005.
The t em plate is available from th e City webmaster, but many of th e newer principals do
not know the process for securing the template, developing, or maintaining their school
website. With the current Web-posting system, teachers feel too constrained by the district
t emplates to maintain their own. Some schools, teachers, and specialists maintain
independent websites; one popular format is a blog, because they find these easy to
manage. This practice is not encouraged, but is common and users feel that this is their
only alternative at this time. A few t eachers have created webpages on free websites. LPS
also has a district blog, but it is currently not utilized as a means of communication.
A pilot of X2's parent portal is being conducted with a select group of high school
teachers, their respective students and parents. To-date, there is positive feedback for
this; however, it i s too early in the implementation to have results. An expansion is
planned for the spring of 2012.
The key findings for Home/School/Community Connection include:
•

LPS utilizes e-mail, written communication, and telephone calls for
parent/community notification as well as ConnectEd. The estimated percentage
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of parents with computers at home and Internet access varies from school to
school, from 600/o to 75%.

2.2

•

All schools have a webpage on the district website; however the process for
maintaining these is neither convenient for school staff nor is it user-friendly.
Several schools are posting their own websites using different tools.

•

The parent portal of X2 is being piloted at the high school.

School-to-Career Connection
The Greater Lowell Technical High School provides a comprehensive vocational technical
program for students from Lowell, Dracut, Tyngsboro, and Dunstable. Programs include
the auto and construction trades, plumbing and electrical, computer technology, health
sciences, business, beauty and cosmetology, and food services. Students take an
exploratory program during the first year, and then choose a shop for the following
three years. During shop week, students are assigned to a work environment to practice
their skills. In addition, Lowell High School has a comprehensive Adult Education
program that runs day and evening courses for Graduate Equivalency Diploma (GED)
coursework and English Speakers of Other Language (ESOL) programs.
Lowell High School partners with the University of Massachusetts Lowell and Middlesex
Community College to offer dual enrollment for high school students and other
programs to explore their interest in specific career areas.
The key findings for School-to-Career Connection include:

2.3

•

Adult and vocational education are available through the Greater Lowell
Technical High School and the Lowell Adult Education program.

•

Lowell High School partners with the University of Massachusetts Lowell and
Middlesex Community College to offer dual enrollment for high school students
and other programs.

School Committee
The LPS School Committee is made up of six elected members and the Mayor, who
serves as Committee Chairman. Each member serves on one or more of the nine subcommittees, which consist of both committee members and school district staff:
The School Committee meets on the first and third Wednesday of every month.
Agendas are posted on the School Committee page of the LPS website prior to the
meeting and minutes are posted upon approval at the following regular meeting.
Subcommittee meeting notices and minutes are also posted on the website. These
groups appear to meet on an as-needed basis.
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Department heads prepare printed packets for School Committee meetings during the
week prior. Twenty copies of each report are made, and packets are delivered to the
members' homes on the Friday evening prior to the meeting. Additional copies are
distributed to administrators who will be attending.
A number of school district policies are posted on the school district website. These
relate to bussing, bullying, conduct, transfer students, field trips, acceptable use,
homelessness, and other topics of general interest.
The key findings for School Committee include:

2.4

•

The School Committee meets twice a month and members participate on subcommittees, enabling them to be actively involved in the priorities of the school
district.

•

School Committee printed packets consist of sub-committee reports and
materials to support all agenda items. Twenty sets of photocopies are prepared
for each meeting.

Public Information and Awareness
The school district website is maintained by the City with the responsibility for content
by the school department/school. The school district website provides access to general
school district information, contact information for department heads and schools, and
school committee documents. Some information about school district activities and
awards is also provided, as well as links to local and state resources. The website
includes links to a demographic sheet about each school. While the website does not
provide all of the information that a browser might seek, it is accessed regularly and
provides a source of information for stakeholders. The City is currently planning to move
to Microsoft Share Point, and there is discussion about the district joining this effort.
Channel 22 is the Educational Television Network. This station runs from 6:00a.m. until
midnight when there is programming available. Offerings include educational
programming, such as ideas for parents to support math learning in their student;
school committee and sub-committee activities; enrichment topics; musical events,
plays, school sports, and the knowledge bowl.
The key findings for Public Information and Awareness include:
•

The school district website is maintained by the City with the responsibility for
content by the school department/school. It provides access to general school
district information, contact information for department heads and schools, and
school committee documents. While the website does not provide all of the
information that a browser might seek, it is accessed regularly and provides a
source of information for stakeholders.

•

Channel 22 is the Educational Television Network. This station runs from 6:00
a.m. until midnight when there is programming available.
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2.5

Community Learning Programs
The Greater Lowell Technical High School has a comprehensive evening division offering
courses in trades, electrical work, cosmetology, health sciences, computers, career
development, and enrichment. A full suite of courses is offered twice a year to the
residents of Greater Lowell. Some of these courses lead to certification.
Adult Basic Education (ABE) and General Education Development (G ED) preparation
classes at various levels are offered through the Lowell Adult Education Center both in
the mornings and evenings to meet the needs of Lowell community members in need of
services.
The High School is currently in the planning and implementation stages of online credit
recovery. They have identified a program and the School Committee has recently
approved a proposal to pilot. LHS hopes to implement this program by the start of the
January 2012 semester.
The key findings for Community Learning Programs include:
•

The Greater Lowell Technical High School has a comprehensive evening division
offering a full suite of courses to the residents of Greater Lowell.

•

The Lowell Adult Education Center offers Adult Basic Education and General
Education Development preparation classes at va riou s levels both in the
mornings and evenings to m eet the needs of Lowell community members in
need of services.

•

The high school is currently in the planning and implementation stages of an
online credit recovery program.

At some schools, there i s an active PTO group. Since many children are bussed
throu ghout the district rather than attending their neighborhood school, it became
apparent that parents without cars find it difficult to attend open house, parent
conferences, and other evening events.
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3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of Community/Home Access and Participation
were identified during the comprehensive information technology assessment conducted in
September/October 2011 and were described in the Technology Assessment report. This section
outlines the major recommendations that address the current status described in the previous
section of this document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., CAP for Chapter 8) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 13,
Community/Home Access and Participation, section 3.1, Home/School/Community Connection,
would be numbered CAP-1.1, the second recommendation in this section would be CAP-1.2.

3.1

Home/School/Community Connection
CAP-1.1

Dynamic School Websites

Develop a more dynamic school-based website that can be easily modified and updated
at the school level.

CAP-1.2

Kiosks for Public Internet Access

Expand Internet access to other areas around the city, such as community centers,
ensuring access through public libraries. This access will serve community members who
may not have access from home.

CAP-1.3

Increasing Parent Participation

Explore options so that all parents can participate in school events if they choose.
Consider reachin g out through churches or community groups. Ask these community
leaders to encourage parents who might not otherwise attend to come to school events
and accompany them as translators. Maybe provide tr ansportation or child care services
as needed.

3.2

School-to-Career Connection
CAP-2.1

Expanded Partnerships for Dual Enrollment

Continue to expand on partnerships like the UMass Lowell and Middlesex Comm unity
College partnership and expand opportunities for dual enrollment through online
learning and social networking.
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3.3

School Committee
CAP-3.1

Electronic School Committee Agenda Tool

Select, purchase, and deploy e-agenda and document management software to reduce
the time and expense of printing, copying, and distributing lengthy print materials.
Provide the location/service to store and archive these in a single location with
opportunities for online discussion and feedback. This would allow School Committee
members to email agendas and notes to each other and increase the availability of
timely updates (Note: As this report is being finalized, the School Committee has
begun to use Agenda.net, an electronic agenda tool that is also used by the City.)
CAP-3.2

Repository for District Policies

Provide a common storage location for all district policies. As policies are revised and
approved, continue to collect and archive them in a single location and make these
available to all stakeholders.

3.4

Public Information and Awareness
CAP-4.1

Updated School District Website

Deve lop a vision for the district we bsites. Initia te a progra m to revie w and revi se the
district we bs ite a nd assign o ne staff me mbe r within each depa rtment a nd wit hin each
school to maintain current info rmation on a regular basis. (Combined with CAP-1.1)

3.5

Community Learning Programs
CAP-5.1 Expanded Opportunities for Adult Education
Add options for pare nts or adult community me mbe rs who de sire to increase the ir
a cademic foundation. Thi s could involve use of Rosetta Ston e· , Succe ssNe t", Read 180",
or othe r se lf-paced software tools that is owned by the district.

3.6

Global Access/Collaboration
CAP-6.1

Develop Opportunities for Global Collaboration

Explore, integrate, and expand opportuniti es to deve lo p collabo rative le arning
partne rships a nd projects with schools from around the world.
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4.0

RESEARCH AND BEST PRACTICES
Until recently, parent involvement in schools meant participating in PTA meetings, volunteering
in the classroom, chaperoning a field trip, and attending field day. Communication was
accomplished through the report card, progress report, and an occasional summons to meet
with the teacher or principal. For the most part, by the time a parent became aware that their
child was having difficulty, the problem had been going on for quite a while and the child was
significantly behind. If a parent's first warning was the report card at the end of the term, the
student could have been struggling for several weeks while the rest of the class moved forward.
By that time, all parties are frustrated- parent, student, and teacher- and resolving the
problem becomes more difficult. It is often too late to address issues of missed homework, and
rather than being confused about a single concept, the student has missed all of the content
that followed.
The influx of technology into K-12 schools has made it possible for parents to be involved at a
much earlier stage and thus take ownership of the child's academic achievement. The ubiquity
of televisions, home computers, cell phones, and parent portals makes it possible for parents to
communicate with teachers on a regular and frequent basis without interrupting either the
school day or the parents' schedule. This enhanced communication, along with an abundance of
school-rel ated data, enables parents to be up-to-date on grades, assignments, activities, and
other school requirem ents.
For an increase in parent involvement to achieve the desired results, however, there must be a
paradigm shift so that both schools and parents welcome and acknowledge that involvement.
When selecting the tools to increase involvement, the district should consider the desired
outcomes and be prepared to address peripheral issues that may arise. Teachers and school
administrators must be open to the suggestions and presence of parents rather than perceiving
this as an intrusion.
In addition, it must be realized that not all parents are equally equipped to respond to the
information that they receive. While some parents perceive homework as a means of improving
children's achievement, others, many of who may be in lower socio-economic groups, are less
able to provide assistance with homework. Parent involvement of this type can be most
effective when combined with an increased level of teacher communication.
The ability of LPS to promote a successful collaboration between the community and the school
district is dependent upon multiple factors that are not all under the school district's control.
These factors include robust connectivity, community interest, ongoing support, and
improvement in existing programs.
In addition to continuing the process of integrating technological skills and technology resources
into the community, LPS must continue their support of parental, business, and other keystakeholder involvement in LPS affairs. The dynamic participation of all groups in the school
affairs is crucial in the continued success of LPS.
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There is strong community interest in obtaining real-time information relative to childrens'
school status. Equally important is the need to create Web communication strategies by utilizing
an infrastructure that will enhance effective and positive internal and external communications.
The Web communication facilities and outreach will raise public awareness throughout the
district.
Careful planning, budgeting, and implementation will be required to ensure that all these
factors are established and maintained to support the integration of 21st Century technologies
to advance community access and participation initiatives in support of student achievement.
With the appropriate use of communications and social networking tools, classes of all ages can
participate in learning activities with students from around the world to gain insight into
different cultures and expand learning opportunities.
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5.0

IMPLEMENTATION APPROACHES AND ACTION PLANS
The implementation strategies included in this chapter incorporate the following factors:
•

district's and superintendent's goals

•

Technology Assessment report (Key Findings and Recommendations)

•

current status of projects currently ongoing in LPS

•

high priority areas as identified by LPS leadership staff

•

current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint chapter. For each initiative,
district/superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., CAP for Chapter 13) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 13, Community/Home
Access and Participation, section 5.1, Home, School, and Community Connection, would be
numbered CAP-1.1, the second Action Plan in this same section would be CAP-1.2.
Staging and phasing of implementation steps is displayed over three years. Some initiatives will
continue beyond this three-year timeframe. The staging/phasing matrix indicates the year in
which the activity is planned to begin and end. An "X" denotes the start of an activity. Activities
that are already in process are marked with an asterisk(*). Note that changing budgetary
conditions may accelerate or impede the implementation schedule.
The Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for anticipating the resources and budgetary support needed from year to year to
achieve the district's priority goals.

Action Plans are included for the following recommendations:
•

•

Home, School, and Community Connection
CAP-1.1

Dynamic School Websites

CAP-1.2

Kiosks for Public Internet Access

CAP-1.3

Increasing Parent Participation

School-to-Career Connection
CAP-2.1

Expanded Partnerships for Dual Enrollment
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•

•

lowell School Committee
CAP-3.1

Electronic Agenda Tool for School Committee

CAP-3.2

Repository for District Policies

Public Information and Awareness
CAP-4.1

•

Community learning Programs
CAP-5.1

•

Updated School District Website (combined with CAP-1.1)

Expanded Opportunities for Adult Education

Global Access/Collaboration
CAP-6.1

Develop Opportunities for Global Collaboration
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5.1

Home/School/Community Connection
Initiative:

Recommendation:

Dynamic District and School Websites
CAP-1.1

Develop a more dynamic website for
district, schools, and teachers that can
be easily modified and updated by
users.

Leadership
Responsibility:

Executive Leadership
School Principa Is
Instructional Technology
Town Webmaster

Action Steps
•oenotes that step has already started.

1.

Develop a vision for the district websites.

X

2.

Compare options for web-hosting including available packages and other options for features,
ease of use, and total cost of ownership to determine the best option for LPS.

X

3.

Prepare and submit E-rate forms as appropriate.

X

4.

Initiate a program to review and revise the district website and assign one staff member within
each department and within each school to maintain current information on a regular basis.

X

5.

Develo p a strategy of shared respo nsibili ty for the school-level w ebsites t hat includes both the
district-d eve loped demographic informatio n w ebpage and a mo re dynamic schoo l-based website
that can be easily mo dified a nd updated at the scho ol level.

X

Develo p a t emplate for school and t eacher w ebpages. On the school website, provid e contact
info rmation , directio ns, ca le ndar, principal's not es, faculty information, club s and activ ities,
guidance notes, etc.

X

X

On the teacher web pa ges, co nsider options such as such as a personal ph oto, class schedule,
contact information, a descriptio n of classroo m activities, and assignme nts.

X

X

6.

7.

Interdependencies:

Estimated
Cost:

$25,800
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5.2

School-Career Connection
Initiative:

Recommendation:

Kiosks for Public Internet Access
CAP-1.2

Expand Internet access to other areas
around the City ensuring access
through public libraries and other
areas.

Leadership
Responsibility:

ICTS director
Community Liaison

Action Steps
*Denotes that step has already started.

1.

Analyze the schools and the community to determine appropriate sites for purchasing a few
computers that can be set up in the common area of designated schools or welcome centers.
Consider school lobbies or offices and additional locations such as town hall lobby, post office,
or community center where kiosks could be under minimal supervision.

X

2.

Market the idea of installing a computer kiosk at a desirable location by explaining its function
and value to people responsible for the sites. Begin with one station, perhaps in the town hall
lobby, where people can access school district information and forms.

X

3.

Provide information about the location and availability of the kiosks to community members
through local cable network.

X

4.

Evaluate the computer kiosks annually to determine the level of use, repair issues,, etc.

X

Interdependencies:

Estimated
Cost:

$23,000
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Initiative:
Recommendation:

Increasing Parent Participation
CAP-1.3

Explore options so that all parents can
participate in school events if they
choose.

Leadership
Responsibility:

ICTS director
Community Liaison

Action Steps
• oenotes that step has already started.

1.

Ensure that correct contact information, particularly email address and cell phone number) is
available for all parents.

X

2.

Ask these community and religious leaders to encourage parents who might not otherwise
attend to come to school events and accompany them as translators

X

3.

Expand the use of social networking to keep parents informed of school and classroom
activities.

X

4.

Explore options for carpooling or child care services for those whom ight need these services in
order to attend. Onsite child care could fulfill community service requirements for older
students.

X

Interdependencies:

Estimated
Cost:

$7,000
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5.3

School Committee
Initiative:

Recommendation:

Repository for District Policies
CAP-3.1

Provide a common storage location
for all district policies. As policies are
revised and approved, continue to
collect and archive them in a single
location and make these available to
all stakeholders.

Leadership
Responsibility:

Superintendent
School Committee

Action Steps
• oenotes that step has already started.

1.

Assemble the school committee policies and other policies that are maintained within LPS.

X

2.

Review/revise these policies to ensure that they are current.

X

3.

Coordinate this with the development of the district website and the archiving of instructional
resources.

X

4.

Designate an area on the district website for policies and post.

X

X

5.

Designate an area on the district intranet for personnel policies and others th at may not be
public.

X

X

Interdependencies:

CAP-1.1

Estimated
Cost:

$3,500
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5.6

Global Access/Collaboration
Initiative:

Recommendation:

Develop Opportunities for Global Collaboration
CAP-6.1

Explore, integrate, and expand
opportunities to develop collaborative
learning partnerships and projects
with schools from around the world.

Leadership
Responsibility:

Instructional Technology
Assistant Superintendent of Curriculum

Action Steps
•oenotes that step has already started.

1.

Explore programs such as ePals and TakingiTGiobal that provide opportunities for students
from different countries to partner on classroom activities in multiple languages.

X

2.

Encourage foreign Ia nguage teachers to explore and integrate opportunities for learning
through primary sources, such as international television, newspapers, journals, and websites.

X

3.

Ensure that the acceptable use policy includes provisions for the use of student email and
images.

X

4.

Explore the use of video streaming, video conferencing, and online learning as vehicles for
distance learning.

X

5.

Develo p a pilot program t o engage students in a project with students from another co untry.
Develop a rubric for evaluating the success of the project and revise goals based on results.

X

Interdependencies:

Estimated
Cost:

$7,000
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1.0

INTRODUCTION AND RATIONALE
'Two forces bring these worlds together: The accountability world is moving from monitoring
processes to monitoring results. The evaluation world is being demystified, its techniques
becoming more collaborative, its applicability broadened, and its data no longer closely held as if
by a hostile, foreign power."
-Lisabeth Schorr, Common Purpose: Strengthening Families and
Neighborhoods to Rebuild America

The IT Monitoring, Evaluation Programs, and Implementation Management chapter focuses on
the role of technology resources as tools to monitor and assess the effectiveness of the delivery
of curriculum content, and supports the assessment of student achievement as well as best
business practices. The integration of scientifically-researched best practice teaching and
learning technologies into Lowell Public Schools (LPS) enables district leaders and stakeholders
to know whether changes in resources are improving student learning and to observe best-ofclass business practices with technology.
The subtopics within this chapter include:
•

Plan Monito ring

•

Plan Ev aluation

•

Repo rting Outcom es t o St akeholders
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in September/October
2011. This chapter of the Information Technology Blueprint is predicated on the needs analysis
and detailed key findings documented in the IT Monitoring, Evaluation Programs, and
Implementation Management section of the Technology Assessment final report.
Lowell doesn't have a standard project development process with defined phases, including
evaluations. A suggested process could include these phases:
•

project definition

•

monitoring and reporting

•

research best practices

•

development

•

testing

•

implementation with a pilot first, then rollout

•

documentation

•

evaluation

The project leader would be responsible for conducting all these phases with a predefined
standard template for each. Also eva luations would be a part of every project.

2.1

Plan Monitoring
Monitoring is a key part of the project development process to ensure mana gement has
the chance to resolve issues on a timely basis before they become unrecoverable. The
project team would be responsible to provide timely updates to all constituents.
The key findings for Plan Monitoring include:
•

LPS does not have a monitoring process in place for the ongoing management of
technology initiatives. Accountability for technology decision-making is not
clear. When the comprehensive technology blueprint is endorsed, thi s may
prese nt a level of ri sk for some stakeholders.

•

A process to ensure equity across schools does not exist. Implementation
monitoring should address the following question: How does "local autonomy"
impact district-wide technology initiatives?
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2.2

Plan Evaluation
LPS does not have a standard evaluation process in place for the review of projects for a
lesson-learned library and continuous improvement program. The project team would
be responsible for the evaluation of the project along with the users of the project.
The key findings for Plan Evaluation include:
•

2.3

Lowell currently does very few evaluations of district projects/programs after
they are implemented to learn from their effectiveness in a continuous
improvement process.

Reporting Outcomes to Stakeholders
LPS has a website for each department and school but it is not updated regularly, so it is
rarely used. Communications and transparency to all users builds trust and confidence,
so the suggestion is to make the reporting effective by regular updates and simplified
charts to communicate status.
The key findings for Reporting Outcomes to Stakeholders include:
•

There is no process to report evaluations or plans to stakeholders. This includes
school and department projects. There is no communica ti on of pr oject st atus t o
distri ct constituents.
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3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of IT Monitoring, Evaluation Programs, and
Implementation Management were identified during the comprehensive information
technology assessment conducted in September/October 2011 and were described in the
Technology Assessment report. This section outlines the major recommendations that address
the current status described in the previous section of this document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., MEPI for Chapter 14) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 14,
IT Monitoring, Evaluation Programs, and Implementation Management, section 3.1, Plan
Monitoring, would be numbered MEPI-1.1, the second recommendation in this same section
would be MEPI-1.2.

3.1

Plan Monitoring
MEPI-1.1 Technology Steering Committee

Establish a technology steering committee and executive leadership team to monitor
status of all technology initiatives, including the Technology Blueprint, on a regular
basis. This will be a standard process for district-wide use. This committee will be
responsible for creating a standard technology planning template for schools, which
must be submitted, approved, and followed in order for the schools to spend their
technology funds. This will be part of the Project Management Office (PMO) described
in Chapter 9.
Establish a School Committee-level agreement to set aside funds to audit, update, and
adapt the IT Blueprint at least annually to meet changing needs of the school district.

MEPI-1.2 Technology Equity
Develop a com man way to assess 'technology equity' at each school. Conduct a study to
measure the impact of site-based management on the equity, efficiency, and
effectiveness of technology initiatives.
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3.2

Plan Evaluation
MEPI-2.1 Project Evaluations
Define a process for monitoring and evaluating the effectiveness of all major initiatives.
Make evaluations part of every project. A district Project Management Oversight
Committee and Balanced Scorecard process could provide a method for defining
outcomes and measures that could be used for program evaluation.
Implement a complete project development process with standard templates. Include
evaluations as one of the phases of the project with the criteria to judge the outcomes.
Doing this at project initiation wi II also he I p the understanding of constituents and set
expectations of the project team.

3.3

Reporting Outcomes to Stakeholders
MEPI-3.1 Reporting Status

Develop and implement a dashboard reporting system to display the ongoing progress
of m ajor school district initiatives. Consider a w ebsite, newsletter or other method s.
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4.0

RESEARCH AND BEST PRACTICES
The overarching critical success factors required for successful implementation of the
recommendations found in this chapter include:
•

enlightened leadership;

•

a critical mass of resources focused on high-priority initiatives;

•

committed, competent, and empowered faculty and staff;

•

efficient organizational structures and processes;

•

a culture of continuous improvement.

Because the monitoring and evaluation functions relate not only to the technology plan, but to
all district operations, two additional critical success factors are identified:
•

Embed accountability for outcomes at every level throughout the district. This
orientation represents a shift in focus from evaluating the completion of tasks and
activities to evaluating whether those tasks and activities actually resulted in the
accomplishment of outcomes. An example of such a shift in focus is an increased
attention to determining whether the participants in staff development activities
actually successfully employ the practices addressed in the training.

•

Provide education, training and support services for decision makers in using
implementation monitoring and outcomes assessment data. The district is investing
considerable resources in helping administrators, particularly building principals, to use
student performance data in guiding district and school improvement initiatives. A
commensurate investment is required in helping program managers to use
implementation data to inform their decisions regarding ongoing adjustments in tasks
and activities.

Plan Evaluation
As school districts around the country implement plans to integrate technology into the
curriculum, School Committee members, teachers, parents, and administrators are
asking, "How do we know it is working?" Technology evaluations are normally the
weakest components of technology plans. In order to integrate technology effectively
into the curriculum, technology planners must have a reliable instrument for measuring
the success of the technology plan.

Create an Evaluation Committee
The evaluation committee is a district-wide committee with representatives from all
grade levels and includes teachers, administrators, and School Committee members.
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The purpose of the committee is to represent all stakeholders in order to effectively
represent their interests and concerns.
A formative evaluation is one that assists in the project design while a summative
evaluation assists in collecting and analyzing data that is produced by the project. Both
evaluations will be helpful in the successful implementation of the projects defined in
this Information Technology Blueprint.
The school should take these action steps to develop the evaluation plan:
•

Step 1: Identify indicators, benchmarks, and measures for each objective.
Indicators are statements that orient the system to a measure of performance
that can be used to gauge progress. Each indicator typically focuses on only one
aspect of an objective. Benchmarks and measures are related to each indicator.
A benchmark is a specific target that describes an expected level of success. A
measure is an item reflecting the evidence needed to answer a research
question, inform an indicator, or determine how close the organization is in
achieving a benchmark. A measure typically includes data such as percentage,
test scores, ratios, etc. They are similar to indicators, but are much more specific
and concrete.

•

Step 2: Assign responsibility for evaluating each objective to the appropriate
project manager.
Evaluation should be embedded within the appropriate program unit
responsible for each objective. The assessment process should be
simultaneously top-down and bottom-up, gathering information from the
operating system about what is happening in schools with respect to the
objectives, what new or enhanced interventions are needed to obtain the
results, and what new or unanticipated outcomes and results are being realized.
Project managers need to understand and take responsibility for their own
strategy maps.

•

Step 3: Select measures and methods.
Data gathering will require the use of uniform measures and methods for each
indicator. Standards will be established for assuring quality data collection and
analysis. Qualitative as well as quantitative data will be needed. The project
manager can use methods such as focus groups, on-site observations, and
participant journals to obtain an in-depth picture of what is happening.

•

Step 4: Establish a database for tracking performance measures.
The district should employ databases, preferably electronic, for collecting,
organizing, and disseminating data and information in diverse forms to serve
multiple audiences. These databases could address what is working or not
working and why. The data warehouse will be helpful for this analysis. The
intent is to provide information to all using the district's telecommunications
infrastructure as well as more traditional means of communication.
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•

Step 5: Develop analysis and reporting procedures and formats.
Detailed analytic reports and simple Web-based displays linked to key objectives
and indicators should be used. The district evaluation team helps decision
makers develop and use a suite ofe-tools for collecting, analyzing, and reporting
data on selected performance indicators.

•

Step 6: Identify key decision makers requiring specific indicator data.
District decision makers must be targeted regarding their information needs and
decision-making contexts. This process should be linked to the Plan-Do-StudyAct cycle. Each strategic technology initiative manager is responsible for
reporting on a select number of indicators (4-6) that communicate progress in
addressing specific technology objectives. Dashboards are created for each
initiative and for the overall Information Technology Blueprint.

•

Step 7: Provide training and support.
The district must provide technical assistance to decision makers in such areas
as data collection, data management, data analysis, and communication. The
technology of monitoring and evaluation must be complemented by
competencies. There must be an organizational capacity to learn and adjust.
Database decision making must become a core competency. One way to
provide this assistance may be through contracts with researchers at area
universities, who have in-depth knowledge of the most current data collection
and analysis techniques.

•

Step 8: Support school- and district-based action research.
A growing body of research identifies the characteristics of learning
opportunities and environments that affect student learning positively. The
district could support schools in their use of action research to identify those
specific characteristics and attributes. Some action research initiatives already
exist in partnership with local universities and nonprofit groups and these
partnerships could be expanded.

•

Step 9: Use technology applications to support evaluation.
The district might develop electronic databases and scorecards to alert and
automatically inform those who need to know about specific data, as in the case
of a principal tracking a new program's performance or a teacher watching her
students' progress on a key learning standard. The district could use Webaccessible databases to capture, organize, and make widely available
information on numerous sma ll, immediate adjustments made during
implementation. These systems can provide up-to-date information on the
status of each indicator.

Effectively implementing these strategies will require resources beyond those currently
available in the district. Developing monitoring and evaluation as core competencies is
so important, however, that the district may want to develop partnerships with local
higher education institutions and other organizations that have expertise in these
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specific functions. In addition, institutions of higher education offering advanced
degrees in technology, research and evaluation, or leadership may view the district's
technology initiatives as targets of opportunity for graduate research.

Monitoring Plan
Typically, implementation monitoring is focused on the execution of plan initiatives.
Implementation monitoring will provide real-time information and requires systems for
watching and adjusting in a real-time mode to maintain compliance with the plan and to
guide decisions regarding adjustments. The planners carefully select tasks and activities,
and are interested in determining the fidelity of the implementation of these tasks and
activities at each site in the district.
The key tasks related to monitoring plan implementation include:
•

Identification of Tasks, Deliverables, and Timelines: Each major initiative or
program should include a delineation of tasks and timelines.

•

Discrepancy Analysis: Each project manager should undertake a discrepancy
analysis of expected versus actual implementation performance.

•

Communication: Processes, structures, and tools need to be established for
uniform communication, regarding adherence to timelines and related
deliverable specifications.

•

Decision-Making Structures: Processes and structures need to be established
for informing decisions about mid-course corrections and possible redesign of
project/program initiatives. All monitoring information should be maintained in
a database, accessible by key decision makers during the monitoring cycle.

Using the Balanced Scorecard, Digital Dashboard, and other Technology
to Track Progress
Dr. Robert Kaplan (Harvard Business School) and Dr. David Norton developed a novel
approach to strategic management in the early 1990s. This system is named the
"balanced scorecard." Recognizing some of the weaknesses and vagueness of previous
management approaches, the balanced scorecard approach provides a clear
prescription as to what companies should measure in order to "balance" their financial
perspective.
The ba Ia need scorecard is a management system (not only a measurement system) that
enables organizations to clarify their vision and strategy and translate them into action.
It provides feedback around both the internal business processes and external
outcomes in order to continuously improve strategic performance and results. When
fully deployed, the balanced scorecard transforms strategic planning from an academic
exercise into the nerve center of an enterprise.
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Technology can help pull together project data into a meaningful structure for progress
tracking. Many organizations use dashboards of selected performance information
customized for each specific initiative or objective. These dashboards are updated
regularly and made available to the managers of specific initiatives.
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Figure 1. Sample Performance Information Dashboard

Figure 1 is a generic skeleton of a dashboard prototype, with graphical components that
are useful in the quick assessment and evaluation of project status for management
review. The selection and usage of statistical graphs is determined by the type and
breadth of the data, the audience it is directed to, and the questions being asked.
The types of data captured in a typical dashboard include both qualitative data (e.g.,
words or text) and quantitative data (numbers). For outcomes that can be tracked or
measured against a quantifiable benchmark, the identical odometer-like indicators in
the top left-hand corner of the dashboard, along with the three thermometer-like
indicators below them, are useful for relaying measured progress. These indicators are
useful for displaying budgetary information (actual versus estimated, percent expensed,
balances) and duration(% complete,% towards goal, remaining duration).
The bar graph in the top right-hand corner of the dashboard displays continuous data in
ordered columns. A bar graph is visually strong and categories of continuous measure
include time, cost, etc. Another visually appealing indicator is the pie chart in the
bottom right-hand corner of the dashboard, which is useful for displaying data as a
percentage of the whole. The pie chart's utility also comes into play if there is a need for
displaying the distribution of resources among different departments.
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The thermometer at the bottom could indicate overall project status, giving an overall
indication of the project's performance, based on the objective indicators and subjective
project managers' opinions. Much information can be inferred through these visual
indicators, which is why they are so useful for the "above-the-trees" view of the forest
when it comes time to monitor and evaluate troubled projects.
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5.0

IMPLEMENTATION APPROACHES AND ACTION PLANS
The implementation strategies included in this chapter incorporate the following factors:
•

district's and superintendent's goals

•

Technology Assessment report (Key Findings and Recommendations)

•

current status of projects currently ongoing in LPS

•

high priority areas as identified by LPS leadership staff

•

current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint chapter. For each initiative,
district/superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., MEPI for Chapter 14) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 14, IT Monitoring,
Evaluation Programs, and Implementation Management, section 5.1, Plan Monitoring, would be
numbered MEPI-1.1, the second Action Plan in this same section would be MEPI-1.2.
Staging and phasing of implementation steps is displayed over three years. Some initiatives will
continue beyond this three-year timeframe. The staging/phasing matrix indicates the year in
which the activity is planned to begin and end. An "X" denotes the start of an activity. Activities
that are already in process are marked with an asterisk(*). Note that changing budgetary
conditions may accelerate or impede the implementation schedule.
The Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for anticipating the resources and budgetary support needed from year to year to
achieve the district's priority goals.

Action Plans are included for the following recommendations:
•

•

Plan Monitoring
MEPI-1.1

Technology Steering Committee

MEPI-1.2

Technology Equity

Plan Evaluation
MEPI-2.1

•

Plan Evaluation

Reporting Outcomes to Stakeholders
MEPI-3.1

Reporting Status
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5.1

Plan Monitoring
Initiative:

Recommendation:

Technology Steering Committee
MEPI-1.1

Establish a technology steering
committee and executive leadership
team to monitor status of all
technology initiatives, including the
Technology Blueprint, on a regular
basis.

Leadership
Responsibility:

Superintendent of Schools
Deputy Superintendent of Finance and Operations

Action Steps
• oenotes that step has already started.

1. Appoint a technology steering committee to oversee and approve technology standards,
technology policies and provide input to new and evolving needs. Ensure representatives are
from schools and district staffs. Suggested size is 6-8 members.

X

2.

Establish regular meetings with published agendas, minutes and actions.

X

3.

Conduct an annual audit/update and change the IT Blueprint to meet changing needs.

X

Interdependencies:

Estimated
Cost:

X

$10,000
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Initiative :
Recommendation:

Technology Equity
MEPI-1.2

Develop a common way to assess
'technology equity' at each school.

leadership
Responsibility:

Principals

Action Steps
•oenotes that ste p has already started.

1.

Assign a lead principal and a team of other principa Is to work on this team.

X

2.

Develop a standard template to judge the current equity status against the agreed to norms or
targets.

X

3.

Conduct the evaluation of each school.

X

4.

Develop the cost estimates over time of how much it wou ld cost to bring each individual school
up to the target.

X

5.

Review and obtain approval for each school's investment.

X

6.

Implement each school's pian.

X

Interdependencies:

Estimated
Cost:

X

$21,000
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5.2

Plan Evaluation
Initiative:

Recommendation:

Plan Evaluation
MEPI-2.1

Define a process for monitoring and
evaluating the effectiveness of all
major initiatives. Make evaluations
part of every project.

Leadership
Responsibility:

Superintendent of Schools
Deputy Superintendent of Finance and Operations

Action Steps
• Denotes that step has already started.

1.

Assign a person to define the standard project development process with evaluations as one
phase.

X

2.

Create standard templates for use in this process.

X

3.

Requ ire review of this evaluation form in the leadership team meetings.

X

4.

Train district staff in the use of this process/with evaluations.

X

5.

Make evaluations part of all project leaders' responsibilities and not one person's.

X

Interdependencies:

Ensure this is consistent
with the project
management process

Estimated
Cost:

$7,000
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5.3

Reporting Outcomes to Stakeholders
Initiative:

Recommendation:

Reporting Status
MEPI-3.1

Develop and implement a dashboard
reporting system to display the
ongoing progress of major school
district initiatives.

Leadership
Responsibility:

Deputy Superintendent of Schools

Action Steps
•oenotes that step has already started.

1.

Assign a person to be the project leader.

X

2.

Develop a draft common format for the recommended dashboard elements, considering budget,
schedule, issues, and other relevant indicators unique to the project.

X

3.

Review the draft with a set of pilot projects.

X

4.

Revise as needed.

X

5.

Implement on all new and in-process projects.

X

X

6.

Tra in all affec ted staff o n its use.

X

X

Interdependencies:

Ensure consistency with the
project management
process

Estimated
Cost:

$7,000
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Initiative:
Recommendation:

Blueprint monitor/ update
MEPI-4.1

Leadership
Responsibility:

Conduct an annual review of Blue
Print Implementation

Deputy Superintendent of Finance and Operations

Action Steps
*Denotes that step has already started.
1.

X

Engage an independent agency to conduct an assessment.

2.

Have a report developed showing current status, identifying gaps and showing
recommendations.

X

3.

Decide and implement agreed to changes

X

4.

X

5.

X

X

6.

X

X

Interdependencies:

Ensure consistency with the
project management
process

Estimated
Cost:

$17,000
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1.0

INTRODUCTION AND RATIONALE
"We believe that TCO (and fiscal management) allows for a strong connection between wise
investment decisions and instructional choices that lead to higher student achievement."
-John Bailey, former Director of Technology at the U.S. Department of Education

The Budget, Funding Sources, and Total Cost of Ownership (TCO) chapter focuses on the
financial management of the technology initiatives. Adoption and adaptation of world-class
fiscal processes can help to ensure that the systems and services needed to meet the
educational goals of the district can be affordable. Improved financial management maximizes
the likelihood that technology initiatives are realized by reducing the obstacle of insufficient
funding.
The subtopics within this chapter include:
•

Budget

•

Funding Sources

•

Total Cost of Ownership (TCO)
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2.0

BACKGROUND AND CURRENT STATUS
A comprehensive information technology assessment was conducted in fall 2011. This chapter
of the Technology Blueprint is predicated on the needs analysis and detailed key findings
documented in the Budget, Funding Sources, and Total Cost of Ownership (TCO} section of the
Findings and Recommendations report.

2.1

Budget
The Lowell Public Schools local operating budget in FY2012 is$ 137,418,482, of which$
121,658,716 is Chapter 70 state aid,$ 10,958,989 is the City of Lowell "cash"
contribution, and$ 4,800,777 is a one-time Federal Education Jobs Fund Grant.
Approximately 85% of the local operating budget is personnel related, while 15% is nonpersonnel related expenses including instructional materials.
The key findings for Budget include:

2.2

•

Recent economic challenges have forced the district to lay off IT staff and
personnel related to the integration of technology within the curriculum. There
is not enough funding necessary for all programs including technology.

•

Each principal has discretionary funding that ca n be utilized to augment or
supplement the level of technology deployed within each school. Unfortunately
this process can ca use inequities between schools.

•

Certain items are budgeted for by the district and include IT support staff to be
shared between all schools and infrastructure upgrades.

Funding Sources
The primary funding sources are district funds, E-Rate, and State Funds. There are
opportunities to seek more outside funds including federal and state gra nts as well as
initiating a bond referendum.
The key findings for Funding Sources include:
•

The district has utilized theE-Rate program to help offset the upgrade costs for
LANs and wireless access. This funding source can al so be utilized to offset basic
maintenance fees and hosting services such as student e-mail and Web hosting.

•

The district and the City may be e ligible for additional funding through
Homeland Security.

•

The district is eligible for discretionary grants from the state for programs that
may enhance student performance. School-based grants have been applied for
and awarded, but few, if any, district grants have been secured.
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2.3

Total Cost of Ownership (TCO)
The district does not follow a Total Cost of Ownership calculation for technology
investments. If used, this would permit a financial view of total costs over time with the
added dimensions of Return on Investment and Payback.
Total Cost of Ownership (TCO) is a method used to analyze the cost of a particular
investment over the useful life of the product or service purchased by the district.
TCO is measured by examining: (1) direct IT costs; (2) indirect IT costs; and, (3)
operational costs of the products and services procured. The costs for all three
categories are summed in conjunction with the useful life of a project, after assessing
the recurring and non-recurring costs of an initiative. Too often, technology initiatives in
particular, are considered and deployed based solely on the direct IT costs. This
invariably results in project failure, or in institutions having to deal with staggering
budget issues to accommodate unanticipated cash outlays.
The key findings for Total Cost of Ownership include:
•

Assets are implemented with much attention to purchase price rather than
operating costs. A great example is the price of a projector versus the cost of
the replacement bulb. Another example is the district's adoption of certain
stan dards, such as H P, w hich have a far lesser TCO than othe r manufacture rs
due t o th e lifetim e w arranty of the product.
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3.0

MAJOR RECOMMENDATIONS
A set of high-level recommendations in the area of Budget, Funding Sources, and Total Cost of
Ownership {TCO) were identified during the comprehensive information technology assessment
conducted in fall 2011 and were described in the Findings and Recommendations report. This
section outlines the major recommendations that address the current status described in the
previous section of this document.
For external reference purposes, each Recommendation is numbered with an acronym
representing the chapter (e.g., BFT for Chapter 15) and a number representing the section and
sequence of individual recommendations. For example, the first recommendation in Chapter 15,
Budget, Funding Sources, and Total Cost of Ownership, section 3.1, Budget, would be numbered
BFT-1.1, the second recommendation in this same section would be BFT-1.2.

3.1

Budget
BFT-1.1

Develop Technology Spending Tracking Measure

All technology expenditure/purchases should be coded/identified and tracked through
the IT Department. Technology equipment purchases should all be brought under
technology lifecycle support. There should be more clarity identifying specific
technology purchase into categories such as "instructional software" or "administrative
software". All technology expenditures should be calculated and compared as a
percentage of the district's overall operating budget as a comparative measure.

3.2

Funding Sources
BFT-2.1

Seek External Funding Sources

Aggressively seek additional external funding sources. Identify additional funding
opportunities through E-Rate and other sources that may not currently be pursued.

3.3

Total Cost of Ownership (TCO)
BFT-3.1

Develop and Implement a Total Cost of Ownership Model

Establish a step in the project charter that includes development ofTCO for all projects.
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4.0

RESEARCH AND BEST PRACTICES
Computing and network systems Total Cost of Ownership (TCO) is defined as the cost for
delivery of a specific functionality for a specified period of time that includes all the elemental
and incremental costs. TCO is a total view of costs across all the involved organizations and, as
such, provides a complete view of a project or an asset's costs. It comprises a set of tools and
methodologies to measure and manage the costs.
1

COSN/Gartner Group has benchmark data on eight U.S. school districts that have used TCO. The
results show that the total cost of ownership data painted a picture that was entirely different
from the traditional justification of individual projects. Many districts found in their original
implementation of TCO that some cost data was difficult to obtain because of the inadequacies
of the financia I system. The case studies show how TCO led the schools to target specific areas
that were candidates for cost reduction.
Best practices in developing a cost model for K12 schools that assesses costs over a 3-5 year
period include:
•

design: engineering, piloting, testing, evaluation

•

acquisition: procurement, direct costs of purchased and leased hardware,
software and services, receiving/inventorying, installation, facilities, startup,
configuration

•

operation: administration, scheduling, monitoring, tuning, back-up,
maintenance, repair, change management

•

support: technical, functional, training, troubleshooting

•

usability: efficiency of access, simplicity of use, increased capabilities

•

productivity: lost availability, information recovery

•

hidden: off-purpose use, co-worker support, unaccounted facility expenses

The COSN/Gartner Group study found that the use of TCO helped the districts:
•

Manage and assess technology investments in the context of organizational
goa ls

•

Measure the impact of technology;

•

Develop and document budgetary guidelines

•

Understand the actual costs for new initiatives

•

Identify and document ongoing direct costs and indirect labor costs for
technology services.

1

"COSN/Gartner TCO Tool & Case Studies", May 2004. http://classroomtco.cosn.org/gartner_intro.
Reviewed July 2005.
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AEL's Institute for the Advancement of Emerging Technologies in Education (IAETE) has recently
updated its online TCO calculator to assist schools in developing school and district technology
2
budgets • As with any budget/cost model, the TCO analysis begins with a detailed list of
assumptions. It is necessary to clearly define the way these assumptions influence the factors
for each category of cost and ask whether the assumptions contribute costs to the various
options under analysis. Typical assumptions include number of users; demand or use of systems;
nature of demand and changes in demand; or utilization over time.
The IAETE K12 TCO Calculator divides costs into three broad elements: acquisition costs,
external services, and internal services, although it generally follows the COSN TCO model.
Acquisition costs are generally the most easily quantified including hardware, software, and
other line-item entries. External services are defined as external activities delivered to the
district. Internal services include personnel costs and internal direct and indirect expenses for
personnel, facilities, other resources and charges.
Acquisition costs are the easiest to quantify while support costs are generally the largest over
the life of the system. Usability is difficult to quantify; unless there is a defined way to put
numbers against functionality, it is best to either leave the numbers out or clearly cite the
supporting evidence. Productivity costs include loss of staff productivity during downtime, lostopportunity cost due to lack of availability, and information recovery. Hidden costs can be a
substantial value but difficult to ascertain.

2

"K 12 TCO Cal culator", AE L's Institute f or the A dva ncement of Eme rging Technologies in Education
(I AETE), http://www. iaete. org/tcov2/.
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5.0

IMPLEMENTATION APPROACHES AND ACTION PLANS
The implementation strategies included in this chapter incorporate the following factors:
•

district's and superintendent's goals

•

Technology Assessment report (Key Findings and Recommendations)

•

current status of projects currently ongoing in LPS

•

high priority areas as identified by LPS leadership staff

•

current status of Massachusetts and federal legislative efforts

The Action Plans that follow provide specific steps for implementing the major initiatives
developed in this Information Technology Blueprint chapter. For each initiative,
district/superintendent's goals, indicators of success, primary leadership responsibility for
implementation, interdependencies, and potential funding sources are identified.
For external reference purposes, each Action Plan is numbered with an acronym representing
the chapter (e.g., BFT for Chapter 15) and a number representing the section and sequence of
individual Action Plans. For example, the first Action Plan in Chapter 15, Budget, Funding
Sources, and Total Cost of Ownership, section 5.1, Budget, would be numbered BFT-1.1, the
second Action Plan in this same section would be BFT-1.2.
Staging and phasing of implementation steps is displayed over three years. Some initiatives will
continue beyond this three-year timefram e. The staging/phasing matrix indicates the year in
which the activity is planned to begin and end. An "X" denotes the start of an activity. Activities
that are already in process are marked with an asterisk(*). Note that changing budgetary
conditions may accelerate or impede the implementation schedule.
The Action Plans will be useful to LPS in determining an annual work plan for implementation
activities, and for anticipating the resources and budgetary support needed from year to year to
achieve the district's priority goals.

Action Plans are included for th e following recomm endations:
•

Budget
BFT-1.1

•

Funding Sources
BFT-2.1

•

Deve lop Technology Spending Tracking Measure

Seek External Funding Sources

Total Cost of Ownership (TCO)
BFT-3.1

Develop and Implement a Total Cost of Ownership Model

© 2012 Center for Educational Leadershi p and Technology (CELT)
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5.1

Budget
Initiative:

Recommendation:

Develop Technology Spending Tracking Measure
BFT-1.1

Identify and track all technology
expenditures/ purchases. Expenses
should be coded/
identified and tracked through the IT
Department.

leadership
Responsibility:

Finance

Action Steps
•oenotes that st e p has already started.

1.

Create a project to review the budget and tracking currently used by LPS and recast logical
tracking categories for expenditures.

X

2.

Review common measure for technology spending from reviewing other school districts as well
as high performing organizations.

X

3.

Ensure the establishment of a technology refresh budget category, even if this is unfunded.

X

4.

Reset technology expenditure categories in the budget and provide the necessary training to
allow for proper categorization of spending under this new scheme.

X

5.

Establi sh annual mea sures and monthly re porting of technology and spendin g that are based
on these new cat egori es. Provide lo ngitudinal style reporting o f expenditures.

X

6.

Present th e budge t for t echno logy funding by budget cat egory t o provid e th e technology the
dist rict desires to keep or t o cut t o be clear.

X

Interdependencies:

DSSP Recommendations

Estimated
Cost:

10,000
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5.2

Funding Sources
Initiative:

Recommendation:

Seek External Funding Sources
BFT-2.1

Aggressively seek additional external
funding sources. There are more
opportunities for funding that are not
being pursued.

Leadership
Responsibility:

Finance

Action Steps
•oenotes that step has already started.
1.

Review Homeland Security grant requirements against current Vol P project and VBrick Project.

X

2.

Assess the viability for Homeland Security to subsidize costs of items such as handsets and video
cameras.

X

3.

Conduct forum with county and City governmental/business and educational leaders for cost
reduction project identification.

X

4.

Create the grant application.

X

5.

Meet with State Education Department for access to discretionary grants.

X

6.

Meet with agencies in charge of BTOP Initiative.

X

Interdependencies:

Estimated
Cost:

10,000
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5.3

Total Cost of Ownership (TCO)
Initiative:

Recommendation:

Develop and implement a Total Cost of Ownership Model
BFT-3.1

Establish a step in the project charter
that includes development ofTCO for
all projects.

Leadership
Responsibility:

Finance
IT

Action Steps
•oenotes that step has already started.

1.

Develop a TCO template to be used for the justification of all technology project expenditures.

2.

Ensure all projects to be funded have completed the TCO and this is reviewed and considered
as part of the funding request.

3.

Develop a Return on Investment (ROI) template to assess the reduction or increase in operating
costs. Reductions can offset investment costs.
Interdependencies:

Estimated
Cost:

7,000
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6.0

BUDGET PROJECTION
The Budget is a work-in-progress and will be inserted after review by the School Committee's Technology Subcommittee.
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