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ABSTRACT 

Curriculum development has become a very crucial part of the education process.  

As the needs of students and national and state requirements change, curricula must 

evolve to accommodate these needs and requirements.  Curricula must be dynamic, free 

to change with the needs of the student body, district needs, and federal and state 

mandates.  Computer technology curriculum is no exception.  It, too, must meet the needs 

of students, districts, and governing bodies.  Computer technology is constantly changing 

and improving, and school systems have an obligation to keep pace with emerging 

technology.   

This dissertation is a report and analysis of current trend data on computer 

technology curricula and an action research project on writing computer technology 

curriculum for a suburban school district.  The study is based primarily on participant 

observation and data collection of the curriculum development process with the final 

product being a formalized computer technology curriculum.  Data was collected from all 

public school districts in Allegheny County, Pennsylvania for the 2006-2007 school year.   

Clearly defined trends will be identified based on course selections for kindergarten 

through twelfth grade. 
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Chapter 1 

INTRODUCTION 

 This dissertation is a report of current trend data on computer technology 

curricula and an action research project on writing computer technology curriculum for a 

suburban school district. The study was based primarily on participant observation and 

data collection of the curriculum development process with the final product being a 

formalized computer technology curriculum to be implemented in the 2007-2008 school 

year.  The first chapter presents the background of the study, specifies the problem of the 

study, describes its significance, and presents an overview of the methodology used.  The 

chapter concludes by noting the limitations of the study and defining the special terms 

used. 

 

Background of the Study 

 Curriculum development has become a very crucial part of the education process.  

As the needs of students and national and state requirements change, curricula must 

evolve to accommodate these needs and requirements.  Curricula must be dynamic, free 

to change with the needs of the student body, district needs, and federal and state 

mandates.  Technology curriculum is no exception.  It, too, must meet the needs of 
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students, districts, and governing bodies.  Computer technology is constantly changing 

and improving, and school systems have an obligation to keep pace with emerging 

technology.  In an effort to keep pace with technology, federal and state regulations 

mandate minimum requirements for instruction in technology. 

 

Statement of the Problem 

 In order to meet student needs, the requirements of No Child Left Behind (NCLB) 

and Pennsylvania Academic Standards, West Allegheny School District must develop a 

formal, district-wide, K-12 Computer Technology Curriculum.  The school’s current 

computer technology curriculum is lacking; it is possible for a student to progress 

through the grades and graduate without keyboarding skills or a basic understanding of 

computer technology.  Elementary students receive rudimentary exposure to basic 

computer functions; middle school students have basic exposure to ethical use of the 

internet; and high school students may choose a business course elective to receive 

instruction in keyboarding, software applications, or programming; none of these are 

requirements for graduation. 

 Administration is undertaking the challenge of addressing this very serious issue 

by writing a formal information and communications technology curriculum that will not 

only meet the requirements of NCLB and the Pennsylvania Academic Standards, but also 

produce a high school graduate who demonstrates technology skills that will allow him or 

her to become a productive member of society in a technologically advanced world. 
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Significance of the Study 

 The significance of this study is two-fold.  First, current trend data does not exist 

that defines K-12 Computer Technology Curricula for the 2006-2007 school year in 

public school districts for Allegheny County, Pennsylvania.  Second, a district-wide, 

formal K-12 Computer Technology Curriculum does not exist for West Allegheny 

School District. 

 This study will address the following research questions: 

1. What impact does NCLB and Pennsylvania Academic Standards have on technology 

curriculum? 

2. What are the current trends in K-12 computer technology curriculum for Allegheny 

County, Pennsylvania? 

3. What Information and Communications Technology curriculum should be adopted 

and implemented by West Allegheny School District for the 2007-2008 school year? 

This study will provide a report of the many factors influencing the curriculum 

development process as it relates to computer technology curriculum in a suburban 

school district.  It will present data to support the curriculum choices and the 

requirements of the federal and state governments as outlined in the NCLB legislation 

and the Pennsylvania State Academic Standards.  The researcher will provide a formal, 

district wide K-12 Information and Computer Technology Curriculum that will be 

implemented in the 2007-2008 school year.  The structure will be an abbreviated course 

plan that will include:  Unit Content, Student Outcomes, Level of Proficiency, the 

Pennsylvania Academic Standards, and the International Society for Technology 
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Education’s recommendations, also known as the National Educational Technology 

Standards (NETS). 

 

Overview of the Methodology 

 Two primary methods of research will be conducted in this study:  action research 

and unobtrusive measures.  Action research will be utilized by participant observation 

techniques to document the different factors that influence the curriculum development 

process.  The researcher will be an active member of the West Allegheny School 

District’s Computer Technology Curriculum Committee by participating in curriculum 

development meetings with administration and teachers.  The resulting curriculum will be 

a collaborative effort, actively involving school district stakeholders. 

 Unobtrusive measures will be used to collect public data from the school districts 

in Allegheny County, Pennsylvania, to determine the computer technology curricula 

offered in the 2006-2007 school year.  Data will be collected from the school district 

websites, via e-mail, and from oral and written requests. 

 

Limitations of the Study 

 This study is limited to computer technology curricula.  It does not include the 

category of Technology Education (formerly known as shop, trade, or industrial arts 

classes).  The data collected to determine current trends in computer technology curricula 

is limited to Allegheny County, Pennsylvania.  The resulting curriculum is based on the 

needs and contractual limitations of the West Allegheny School District. 
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Definition of Terms 

A+ Certification/Networks – Courses that include instruction in computer networking 

and hardware concepts, some resulting in the test to become an A+ certified 

computer technician. 

Advanced Microsoft Office – Courses that include instruction in the advanced features of 

Word, Excel, PowerPoint and Access.  Advanced features include those that are 

not typically used by the average home computer user.  Topics focus on business 

use.  

Allegheny County – the second most populace county in Pennsylvania (Pennsylvania 

State Data Center, 2002).  Based on the 2000 census data, the most populace city 

in this county is Pittsburgh, Pennsylvania (U.S. Census Bureau, n.d.). 

Basic Computer Operations (Elementary Grades) – Familiarity with introductory 

concepts and procedures, such as use of the mouse, basic hardware and software, 

and file access procedures. 

CAD – Courses that offer instruction in Computer Aided Drafting. 

CISCO or ORACLE Academy – Courses delivered in the high school where the 

curriculum is provided by CISCO or ORACLE, providing in-depth coverage of 

networking or database systems. 

Computer Programming I – School districts that offer at least one class in computer 

programming.  Primary programming languages offered are JAVA and Visual 

Basic. 
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≥Computer Programming II – School districts that offer at least a second class in 

computer programming.  These courses could be another programming language 

or advanced class(es) in JAVA or Visual Basic. 

Course – “a series of units that lasts for a specified time (semester, year, etc.) and is 

designed around a specified school subject” (International Technology Education 

Association, 2005, p.23). 

Curriculum – A comprehensive document focusing on a particular content area that 

contains a philosophical statement for the content area and individual course 

materials.  The course materials consist of a course description page and an 

overview of the course.  The course overview is built using the Revised 

Curriculum Template (Appendix G) and contains the Unit Content, Student 

Outcomes, Level of Proficiency, PDE Academic Standards addressed, and the 

appropriate national standard.  In the case of Computer Technology curriculum, 

the national standards used are the National Educational Technology Standards 

for Students (NETS) developed by the International Society for Technology in 

Education (ISTE). 

Curriculum writers – members of the West Allegheny School District Computer 

Technology Curriculum Committee. 

Desktop Publishing – Courses that focus on basic desktop publishing features such as 

brochures, logo and document design.  Common software packages used are 

Microsoft Publisher and Adobe PageMaker. 

ESEA – the Elementary and Secondary Education Act. 
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Ethics – Instruction in methods to properly and legally access the computer and Internet.  

Topics include plagiarism and how to evaluate information found on the Internet. 

Grade 8 Web Design/Desktop Publishing – A course that focuses on basic concepts of 

graphics and images to produce the middle school newspaper and a student 

centered website.  Basic web design features are covered. 

IC3 – Internet and Computing Core Certification. 

Informal Curriculum – course descriptions or general guidelines that a school district 

considered its curriculum.  It has no formal structure or continuity, and does not 

subscribe to a generally accepted format. 

ISTE – International Society for Technology in Education. 

ITEA – International Technology Education Association. 

K-12 – Kindergarten through twelfth grade. 

Keyboarding – “The manipulation of the computer keyboard by touch” (Erthal, 2002).  

Once introduced, additional courses include skill building instruction to improve 

speed and accuracy. 

Level of Proficiency – Depth of content to be covered by a specific course, as defined by 

the curriculum writers.  Levels are:  I – Introduce, R – Review, and M – Master. 

MOS Certification, or ICDL – Courses that offer instruction to become MOS (Microsoft 

Office Specialist) or ICDL (International Computer Drivers License) certified. 

MS Office – Instruction in the use of the Microsoft Office Suite.  Emphasis is given to 

Word, Excel and PowerPoint.  Access is minimally covered. 
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Multimedia/Web Page Design – Courses that offer instruction in basic Web Page Design.  

Concepts covered utilize HTML and popular software such as Front Page, Flash, 

or Dreamweaver. 

NCLB – Public Law 107-110, also known as the No Child Left Behind Act of 2001. 

NECC – National Education Computing Conference. 

NETS – National Educational Technology Standards for Students, as written by ISTE 

(International Society for Technology in Education). 

PDE  - Pennsylvania Department of Education. 

Student Outcomes – Behavioral objectives of the course as defined by the curriculum 

writers. 

Technology – Pertaining to the theory, or use of computer hardware or software. 

Unit Content – An overview of the units to be covered in a specific course, as defined by 

the curriculum writers. 

West Allegheny School District – A school district located in Allegheny County, 

Pennsylvania, formed in 1966.  It is made up of approximately 19,000 residents, 

is 58 square miles, and the largest geographic school district in Allegheny County.  

For the 2006-2007 school year, total enrollment was 3,267.  Three elementary 

schools have a combined enrollment of 1,479; the middle school has 769 students; 

and the high school has 1,019 students (West Allegheny School District, n.d.). 

Word Processing – Instruction is provided in Microsoft Word as a skill building tool for 

keyboarding and to cover formatting applications for business documents. 
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Chapter 2 

REVIEW OF LITERATURE 

 Although a large body of literature exists to support development and 

implementation of a computer technology curriculum, a limited body of literature exists 

to provide a model computer technology curriculum.  This chapter will review literature 

to examine the status of today’s students, the need for a computer technology curriculum, 

the curriculum development process, the latest trends and best practices, and the current 

guidelines and recommendations for subject matter.  

 

Today’s Students 
 
 Today’s students are maturing at an exciting time: the information age.  The 

American Heritage Dictionary (Pickett, 2000) defines the information age as “a period 

beginning in the last quarter of the 20th century when information became easily 

accessible through publications and through the manipulation of information by 

computers and computer networks.”  Although there are many different terms describing 

today’s children, a majority of the experts refer to children in terms of the information 

age and their access to digital technology.  Lemke (2002) says that “Today’s children are 

growing up digital.  Their view of the world is quite different from that of adults.  They 
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are growing up with unprecedented access to information, people, and ideas across highly 

interactive media” (p. i)  Prensky (2005) refers to today’s students as: 

Digital Natives.  They are native speakers of technology, fluent in the 

digital language of computers, video games, and the Internet . . .   They’re 

already busy adopting new systems for communicating (instant 

messaging), sharing (blogs), buying and selling (eBay), exchanging (peer-

to-peer technology), creating (Flash), meeting (3D worlds), collecting 

(downloads), coordinating (wikis), evaluating (reputation systems), 

searching (Google), analyzing (SETI), reporting (camera phones), 

programming (modding), socializing (chat rooms), and even learning 

(Web surfing).  (p. 9-10)   

The U.S. Department of Commerce (2002) reports these interesting facts about today’s 

youth:  

Children and teenagers use computers and the Internet more than any 

other age group. 

• Ninety percent of children between the ages of 5 and 17 (or 48 

million) now use computers. 

• Seventy-five percent of 14-17 year olds and 65 percent of 10-

13 year olds use the Internet (p. 1) 

Children and young adults have embraced new information technologies 

in large numbers.  More than any other age group, these younger age 

groups use computers and the Internet widely for many of their daily 

activities.  (p. 42)   
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Children do not have the same reluctance about technology as their parents.  Millard 

(2005) reports that “Kids see technology as a normal part of life, it’s second nature to 

them” (p. 48). 

 School districts must take the initiative and meet the needs and interests of these 

children.  The U.S. Department of Education (2004) refers to today’s students as “the 

Millennial generation or The Millennials” and provides the following statistics: 

• Forty-nine percent say they may be interested in pursuing a career in 

technology, 47 percent in business, 41 percent in medicine, 35 percent 

in law, 34 percent in entertainment and 33 percent in teaching. 

• Ninety percent of children between ages of 5 and 17 use computers. 

• Teens spend more time online using the Internet than watching 

television. 

• Ninety-four percent of online teens use the Internet for school-related 

research. 

• Twenty-four percent have their own web pages.  (p. 16-17) 

With these facts in mind, school districts have an obligation to their students to address 

these needs and career aspirations, and to provide the best possible instruction. 

 

The Need for a Computer Technology Curriculum 
 
 Technology permeates our daily lives and creates a demand for new skills.  The 

Partnership for 21st Century Skills (n.d.) states:  

Rapidly evolving technologies have made new skills a requirement for 

success in everyday life.  Effectively managing personal affairs, from 
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shopping for household products to selecting health care providers to 

making financial decisions, often requires people to acquire new 

knowledge from a variety of media, use different types of technologies 

and process complex information.  (p. 6) 

Access to information and technology are a necessity to function in everyday life.  

Eisenberg & Johnson (2002) believe that: 

Defining and describing technology skills is only a first step in assuring all 

our children become proficient information and technology users.  A 

teacher-supported scope and sequence of skills, well designed projects, 

and effective assessments are also critical.  (p. 3) 

Additional research supports the need for public schools to instruct today’s students in 

the use of technology (Association for Computing Machinery, Inc., 2003; Educational 

Testing Service, 2002; Institute for the Advancement of Emerging Technologies in 

Education at EAL, 2005; International Technology Education Association, 2002; Lemke, 

2002; Partnership for 21st Century Skills, n.d.a; U.S. Department of Education, 2004; 

Yopp, 2003).   

 As today’s students are exposed to technology earlier, it’s important that 

technology is embraced and incorporated into the school curriculum.  By doing so, 

students actively construct meaning from instruction.  “Access to technology makes 

school seem more “real-world” to the students and consequently, their learning pushes 

the boundaries of the traditional school curriculum” (Farwick-Owens, Hester & Teale, 

2002, p. 620).  Students have more than an interest in technology, they have come to 

expect technology as part of their school experience.  Rucker & Reynolds (2002, p. 5) 
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state: “Because of their constant exposure to technology, today’s students have grown to 

expect many of their courses to center around technology or to have a significant 

technology base.”  Experts have put the call out to school districts to meet this demand.  

“Teachers and administrators must work together to include the study of technology.  

This knowledge will empower students to deal with the many technological issues and 

problems that will confront them in the future” (Gilberti, 1999, p.1).  The U.S. 

Department of Education (2004) concurs by stating “Public schools that do not adapt to 

the technology needs of students risk becoming increasingly irrelevant.  Students will 

seek other options” (p. 45). 

 Technology education is the only subject area specifically designed to deliver 

technological literacy.  “Identifying technology education as a core subject area – and 

therefore a requirement for graduation – is one way to ensure that all students will 

become technologically literate as intended by NCLB” (Meade & Dugger, 2004, p. 32).   

The Partnership for 21st Century Skills (2005) confirms: 

A broad consensus exists among education ministries and major 

education-oriented NGOs throughout Europe, Asia, Australia, and the 

Pacific Rim that Information and Communications Technology literacy 

must be treated as a core skill area in the new century.  (p. 8-9) 

 
 Technology cannot simply be looked at as a graduation requirement.  Those 

without access to technology are at a considerable disadvantage and their needs must be 

addressed by the public education system.  Without access to technology education at 

school, the digital divide will widen. The Digital Divide Organization (n.d.) defines the 
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digital divide as “the gap between those able to benefit from digital technology and those 

who are not.”  Zelif (2002) writes: 

This Digital Divide widens and narrows for different groups as the 

telecommunication and technology infrastructure improves and 

progresses.  Those who have access to technology develop computer 

knowledge and skills as technology advances.  Those without technology 

at home must access computers and Internet services in the community 

and schools or remain without the knowledge and skills necessary for 

careers and economic success, a factor that attaches important 

responsibilities to the schools.  (p. 21) 

Schools have an obligation to alleviate this gap as directed by the No Child Left Behind 

Act (2001, Section 2402b Goals):   

To assist every student in crossing the digital divide by ensuring that every 

student is technologically literate by the time the student finishes the 

eighth grade, regardless of the student’s race, ethnicity, gender, family 

income, geographic location, or disability. 

 
 Lack of technology education is not just a disadvantage for those without access 

to technology at home.  Schools are not addressing technology education with the 

immediacy and needs of today’s students. “Nationwide most students receive little or no 

formal exposure to the study of technology.  They are graduating with only a minimal 

understanding of one of the most powerful forces shaping society today” (International 

Technology Education Association, 2002, p. 2).   
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 Although most states are slow to respond, some are beginning to comprehend the 

importance of technology education.  Meade & Dugger (2004) reflect: 

The increase in the number of states that include technology education in 

the state framework may indicate that, as a nation, we are placing 

increasing importance on technology education as part of the overall 

learning experience.  This trend is likely instigated by research on the 

increasing need for a technologically literate populace.  (p. 32) 

As technology education receives attention, additional benefits are being reaped.  It is 

also a lesson in curriculum development.  Technology curriculum, by its very nature, is 

dynamic.  The National Research Council of the National Academies (2003) contends: 

Alignment of curriculum, instruction and assessment needs to be dynamic, 

that is, able to incorporate new knowledge or understanding about subject 

content and how people learn.  IT (Information Technology) has the 

potential to allow revisions of curriculum content, instructional strategies, 

and assessment on a continuous improvement basis.  (p. 23) 

As curriculum writers become accustomed to writing dynamic curricula, other content 

areas will benefit as well. 

 

Curriculum Development 
 
 Every school district has a written curriculum, or master plan, for delivering 

content to its student body.  The term curriculum can refer to multiple parts of the plan.  

When referring to the master plan, Ornstein & Hunkins (2004) define curriculum as “a 

plan for action or a written document that includes strategies for achieving desired goals 
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or ends” (p. 10)  As the plan is broken down for implementation, Morrison, Ross & 

Kemp (2004) refer to curriculum as “the subject content and skills that make up an 

educational program” (p.2)  Curriculum also entails the lesson plans used by the teacher 

on a day-to-day basis.  The definition of curriculum, according to The International 

Technology Education Association (2005), is narrowed further by stating that curriculum 

is: 

a written plan that defines how content is arranged, ordered, and 

emphasized.  It provides a means by which the teacher and students 

interact.  A curriculum is the plan for the delivery of the content day-by-

day in the laboratory-classroom, which engages students in learning.  The 

curriculum allows for flexibility and freedom so that individual teachers 

can adapt it to student needs and ensures that the content is based on the 

appropriate standards.  (p. 2) 

The curriculum for a school district can be broken down into components that directly 

pertain to subject matter.  Each public school district plans and implements its own 

curriculum based on the requirements of the No Child Left Behind Act of 2001 (NCLB), 

state academic standards, the needs of its students, and unique issues. 

 The goal of public education is to instruct students so they develop the skills and 

competencies necessary to be effective citizens in the ever-changing world of the 21st 

century.  “Our community vibrancy, personal quality of life, economic viability and 

business competitiveness depend on a well-prepared citizenry and workforce” 

(Partnership for 21st Century Skills, n.d., p. 2).  Technology plays a vital role in helping 

students develop the skills and competencies necessary to be effective citizens.  As the 
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Internet and technology evolve and become more universally used and accepted, 

graduates must demonstrate technology skills to be successful.  The skills themselves 

must encompass a wide variety of complex activities that have the ability to change as 

technology itself evolves and changes.  The CEO Forum on Education and Technology 

(2000, p.11) provides this list of 21st Century Skills: 

• Demonstrate technological literacy 

• Communicate using a variety of media 

• Access and exchange information 

• Compile, organize and synthesize 

• Draw conclusions and make generalizations 

• Know content and locate information 

• Become self-directed learners 

• Collaborate and cooperate in teams 

• Interact in ethical ways 

These skills are increasingly important because technology has become such an important 

part of our everyday lives.  Technology is no longer limited to a select few.  “New 

computer and communications technology are penetrating the home, the workplace, the 

marketplace, government, and the community” (Educational Testing Service, 2002, p. 5). 

 In the workplace, technology penetrates every aspect of job performance.  The 

skills necessary to use technology are no longer a luxury, but a requirement for even the 

most monotonous occupation.  Lemke (2002) tells us that “technological literacy is an 

essential component of job readiness” (p. 1.3)  Workers with technological skills are in 

higher demand than those without.  Meggison (2002) provides this example, “Business 
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graduates are better able to market themselves if they are competent in today’s most 

frequently used software applications” (p. 308)  The Partnership for 21st Century Skills 

(n.d. ) further iterates that “Workers must be equipped not simply with technical know-

how but also with the ability to create, analyze and transform information and to interact 

effectively with others” (p. 6).  They are “required to navigate complex information to 

locate data, to identify patterns for problem solving, and to use sophisticated 

representations to communicate their ideas” (Dede, 2000, p. 288).  It is important that 

these critical technology skills are taught by the public school system to prepare 

graduates for college or career entry.   

 As the curriculum development process unfolds, the needs of the community and 

the school district’s stakeholders must be considered.  Morrison, Ross & Kemp (2004) 

believe that “the emphasis of a curriculum depends on philosophical, social, and cultural 

forces that affect the school in terms of the broad society and the specific community it 

serves” (p. 3)  The curriculum development process has evolved in recent years to 

include additional factors that have a direct impact on the choices made by school 

administrators.  These factors include, but are not limited to, government legislation and 

state academic standards.    

 The implementation of NCLB continues to have a dramatic effect on curriculum 

choices.  High stakes testing and accountability on core subjects defined by NCLB have 

forced administrators to revise curriculum to emphasize these subjects, at the demise of 

others.  “Today’s climate of high stakes testing and accountability has focused teacher’s 

efforts on achieving standards.  Products and programs that do not contribute to these 

efforts increasingly receive less attention” (Marshall, 2005, p. 121).  Consequently, 
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NCLB has resulted in fewer choices for students.  The main thrust of NCLB is on 

language arts proficiency and mathematics.  As the tiered structure of NCLB is 

implemented, science will soon follow.   

 Although technology falls under the umbrella of science,  NCLB contains only 

two brief sections about technology:   

(A) To assist every student in crossing the digital divide by ensuring that 

every student is technologically literate by the time the student finishes the 

eighth grade, regardless of the student’s race, ethnicity, gender, family 

income, geographic location, or disability;  (B) To encourage the effective 

integration of technology resources and systems with teacher training and 

curriculum development to establish research-based instructional methods 

that can be widely implemented as best practices by State educational 

agencies and local educational agencies.  (NCLB, 2001, Section 2402b, 

item 2) 

  
Current state standards also play an important role in curriculum development.  

The current Pennsylvania Academic Standards for Science and Technology are contained 

in Appendix D. 

 

Trends and Best Practices 
 
 Trend data for current K-12 technology curriculum practices do not exist for 

public schools in Pennsylvania.  The existing body of literature provides limited 

information on existing technology curriculum.  However, to meet the requirements of 

NCLB, technology curriculum must be addressed by every school district nationwide.  
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NCLB requires that students must be technologically literate by the time they finish 

eighth grade.  However, the legislation itself does not provide a definition for 

technologically literate.  It is therefore up to the states and individual school districts to 

provide their own definition of technologically literate.   

 Even the experts do not agree on one simple definition of technological literacy.  

The Institute for the Advancement of Emerging Technologies in Education at AEL 

(Appalachia Educational Laboratory) (2005) states, “When the word technology is 

mentioned in the context of U.S. education, it is associated almost exclusively with 

computers and Information Technology” (p. 2).  They go on to identify three independent 

dimensions of technological literacy:  knowledge, capability, and ways of thinking and 

acting.  Eisenberg & Johnson (2002) believe that “the end result of computer literacy is 

not knowing how to operate computers, but to use technology as a tool for organization, 

communication, research, and problem solving” (p. 2).  Shields & Behrman (2000) 

believe that “computer literacy must encompass a more active role for children, one that 

empowers them to use computers to create, to design, to invent – not merely to receive 

information passively from the screen” (p. 13).   

 In 1995, Lajeane Thomas (President) and Donald G. Knezek (Executive Board) 

for the International Society for Technology in Education (ISTE) recognized the need for 

technology literacy and provided this definition: 

Technology literacy is more than the understanding of current uses of 

technology, and it is more than the ability to use common technology-

based tools according to a given prescription for achieving some specific 

outcome.  Technology literacy involves: 
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• demystifying technology through conceptual understandings of the 

underlying science and mathematics principles, 

• operational competence with modern technology systems, 

• the ability to evaluate and use a variety of common technology 

applications, 

• the ability to innovate and invent ways of applying technology in 

challenging new situations, 

• an awareness of technology-related careers and of factors critical 

to success in those careers, and 

• understanding of and sensitivity to societal issues related to 

technology.  (Thomas & Knezek, 1995) 

ISTE has based their National Educational Technology Standards (NETS) on this 

definition. 

The North Central Regional Education Laboratory & Metiri Group (2003) and 

Lemke (2002, p. 1.1-1.6) discuss more than one literacy.  They support the idea of 

digital-age literacy, which encompasses more than just technological literacy:   

• Functional or Basic Literacy:  the ability to read, write, listen, and 

speak. 

• Scientific Literacy:  knowledge of science, scientific thinking, 

mathematics, and the relationships between science, mathematics, and 

technology. 

• Technological Literacy:  competence in the use of computers, 

networks, and applications. 
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• Visual Literacy:  the ability to decipher, interpret, and express ideas 

using images, graphics, icons, charts, graphs, and video. 

• Information Literacy:  the competence to find, evaluate, and make use 

of information appropriately. 

• Cultural Literacy:  a recognition and appreciation of the diversity of 

peoples and cultures. 

• Global Awareness:  the understanding and recognition of the 

interrelationships among nation states, multinational corporations, and 

peoples across the globe. 

Technological literacy is a dynamic skill that involves continual effort.  

Students must be able to build on what they already know as they learn 

new languages, adapt to new systems, and weigh the benefits and 

applications of technological development.  (Lemke, 2002, p. 1.3) 

The International Technology Education Association (2005) defines technological 

literacy as “the ability to use, manage, evaluate, and understand technology” (p. 3).  They 

go on to describe a technologically literate person as one who “understands the 

significance of technology in everyday life and the way in which it shapes the world” 

(The International Technology Education Association, 2002, p. 23).  The American 

Association of School Librarians & Association for Educational Communications and 

Technology (1998) prefer the term information literacy and provide standards for student 

learning.  Education Testing Service (2002) supports Information and Computer 

Technology (ICT) literacy.  Their definition is that “ICT literacy is using digital 
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technology, communications tools, and/or networks to access, manage, integrate, 

evaluate, and create information in order to function in a knowledge society” (p. 2).   

 The Partnership for 21st Century Skills (2005) believes: 

As technology increasingly becomes the medium for communication and 

information sharing, students need to be capable of harnessing technology 

to perform learning skills, such as communicating effectively with 

presentation software or juggling personal responsibilities with a personal 

digital assistant, which are identified as Information and Communication 

Technology (ICT) literacy.  (p. 18) 

  ICT skills are comprised of: 

• Information and media literacy skills.  Analyzing, accessing, 

managing, integrating, evaluating and creating information in a variety 

of forms and media.  Understanding the role of media in society. 

• Communication skills.  Understanding, managing and creating 

effective oral, written and multimedia communication in a variety of 

forms and contexts. 

• Interpersonal and self-directional skills.  Becoming more productive 

in accomplishing tasks and developing interest in improving ones own 

skills.  (Partnership for 21st Century Skills, 2005, p. 16) 

They further contend: 
 

ICT literacy is the ability to use 21st century tools in service of thinking 

and problem-solving skills, information and communications skills, and 
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interpersonal and self-directional skills.  (Partnership for 21st Century 

Skills, 2005, p. 32) 

In the Report and Mile Guide for 21st Century Skills, the Partnership for 21st Century 

Skills (n.d., p. 11) provides Table 2-1 as a framework for ICT literacy. 

 
Table 2-1.  ICT Literacy Framework of the Partnership for 21st Century Skills 

 
LEARNING SKILLS + 21ST CENTURY TOOLS = ICT LITERACY 

THINKING AND 

PROBLEM-SOLVING 

SKILLS 

Problem-solving tools (such as 

spreadsheets, decision support, 

design tools) 

Using ICT to manage 

complexity, solve 

problems and think 

critically, creatively 

and systematically 

INFORMATION AND 

COMMUNICATION 

SKILLS 

Communication, information 

processing and research tools (such 

as word processing, e-mail, 

groupware, presentation, Web 

development, Internet search tools) 

Using ICT to access, 

manage, integrate, 

evaluate, create and 

communicate 

information 

INTERPERSONAL 

AND SELF-

DIRECTION SKILLS 

Personal development and 

productivity tools (such as e-

learning, time 

management/calendar, collaboration 

tools) 

Using ICT to enhance 

productivity and 

personal development 

*Reprinted with permission. 
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 Although an abundance of literature exists to support the need for technology 

education, little has been published on a model curriculum.  Experts agree on the 

different age categories and what should be taught, but not on a specific curriculum.  

Each state’s department of education and several sources (American Association of 

School Librarians & Association for Educational Communications and Technology, 

1998; International Society for Technology in Education, 2002; International Technology 

Education Association, 2002; Meggison, 2002; National Business Education Association, 

2001; U.S. Department of Education, 2004), put forth standards, grade level 

recommendations, and competencies to incorporate into curricula, but none offer a 

specific curriculum.   

The Association for Computing Machinery, Inc. (2003) supports a computer 

science curriculum to fulfill technology education.  Appendix C is ACM’s model 

curriculum for K-12 Computer Science. 

 

Guidelines and Recommendations for Subject Matter 
 
 Since a model for technology curriculum does not exist, several experts provide 

recommendations to help school districts customize content to meet their individual 

needs.  As a starting point, ITEA (2005) reminds us that the “goal is for all students to 

achieve technological literacy” (p. 13).  They further suggest that: 

Local programs need to emphasize the role of the study of technology in a 

child’s educational development and in educational reforms across the 

school curriculum.  Articulated K-12 technology programs are needed; 

technological literacy development begins with students’ engaged learning 



www.manaraa.com

26 

experiences in elementary grades, continues in middle school explorations, 

and culminates in wide-ranging applications in the high school.  (p. 56) 

We cannot neglect those students without access to technology at home.  The Partnership 

for 21st Century Skills (n.d.a) reminds us that “Students without access to technology at 

home are the victims of a widening digital divide, unable to practice the learning skills 

that are increasingly valued in the world today” (p. 6).  The CEO Forum on Education 

and Technology (2000) concurs by stating: 

the absence of technology resources has the potential to build new 

barriers.  This lack of resources limits the possibilities for education and 

may perpetuate and even solidify economic disparities, class advantage 

and racial bias.  The U.S. Department of Commerce defined this barrier as 

the digital divide, and has chronicled the widening gape between those 

who do and don’t have access to technology.  (p. 32) 

 
  The following additional research provides guidelines and recommendations for 

subject matter inclusion.  They are segregated into three grade categories:  K-5, 6-8, and 

9-12.   

 

Elementary grades K-5 
 
 With unprecedented access to technology at an early age, today’s students need to 

have access to an official technology education program as early as possible.  Gilberti 

(1999) tells us that “technology education needs to be implemented at all grade levels to 

bring about a technologically literate populace” (p. 11).  The Partnership for 21st Century 

Skills (n.d.) concurs by stating, “Students need to learn how to use 21st century tools 



www.manaraa.com

27 

beginning in elementary school to take full advantage of the vast array of research and 

multimedia resources, digital content and communications options available to them” (p. 

11). 

 There is a myriad of evidence that supports elementary technology education.  

Shafer (2002) reminds us that “More and more children are entering school having 

experience with computers, the Internet, and other forms of technology at a younger age” 

(p. 51-52).  The U.S. Department of Commerce (2002) provides this statistic about 

elementary age children, “Even among 5 to 9 year olds, a large portion (84.3 percent) are 

using computers at home, at school, or both” (p.44).  “Children and young adults are 

among the highest users of new technologies, integrating the Internet in their schoolwork 

and other activities” (p. 6). 

 Shafer (2002) offers this advice to school administrators and curricularists: 

Addressing technology literacy at the elementary level can and should be a joint 

effort of elementary educators, other elementary professionals, and business 

educators who are involved in developing a technical, research-based curriculum.  

The scope of this effort should include: 

• Hardware and software use with proper keyboarding skills 

• Research use and strategies 

• Software application to related core subjects 

• Use of telecommunication technologies to access documents 

• Transfer of written data to and from audio and visual formats.  (p. 52) 

Shafer further suggests: 
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The main goal of computer training at the lower levels should be the use 

of the computer as a tool.  Students should develop basic keyboarding 

skills to use all fingers effectively, to format word processing documents, 

and to use database and spreadsheet applications for reports required in 

core subjects.  Students should also have a working knowledge of 

hardware use and software applications.  (p. 43) 

 
 As the availability of computers becomes more prevalent in elementary schools, 

the issue of keyboarding instruction becomes a priority.  There is an abundance of 

research to support keyboarding instruction, starting when the students reach age 10-12 

(Andelore, 2001; Bartholome, n.d.; Draus, 2002; Erthal, 2002; Haug, 2002; ITEA, 2002; 

Jennings, 2001; Mairs, 2004; Peterson, 2005; Shafer, 2002; Wells, 2003; Yopp, 2003).  

Bartholome (n.d.) tells us that “business educators have known since the early 1930s that 

elementary school students can learn to type (keyboard).  Not only can elementary 

students learn to type, but those who do type improve their language arts skills.”   He 

goes on to provide us with Table 2-2 Keyboarding Scope and Sequence.   

The only limitation for when to begin keyboarding is the size of the hand.  Erthal 

(2002) states, “Students below the third grade, typically, do not possess the dexterity and 

hand size to manipulate the keys effectively.”  Wells (2003) further explains: 

Children need to be taught proper technique as soon as they begin using 

computers.  Once students reach grades 4 or 5, their fine motor skills and 

eye-hand coordination are developed enough so that they can participate in 

formal keyboarding instruction.  Rather than just being familiar with 

technique and the keyboard, formal keyboarding instruction will teach the  
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Table 2-2.  Keyboarding Scope and Sequence 
Lloyd W. Bartholome, Utah State University 
 
 Topic Time Frame Skill Level 

Alphabetic Copy 
 

Grades 1 or 2 Home Keys 3-4 hours Don’t measure 

Grades 2 or 3 1. Alphabetic keys and commonly 

used punctuation marks 

2. Spelling words and other short 

activities 

30-35 hours 20 wam* 

Grades 4 or 5 1. Review alphabetic keys and 

introduce numbers and commonly 

used symbols. 

2. Incorporate in language arts. 

25 hours 30 wam 

Grade 6, 7, or 

8 

Review skills 

Use skills in all language arts. 

Use for personal use, reports, 

essays, letters, etc. 

Min. of 1 

semester – 190 

hours 

1 yr if 

preparing for 

vocational skill 

40 wam 

Grades 9-10 Introduction to business skills 

(word processing, database, 

spreadsheets, etc.) 

1 semester 40-50 wam 
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students to touch type.  Keyboarding skills are ongoing, so students need 

to continue to use their skills in order to maintain and improve them.  (p.5) 

Mundrake (2003) addresses the issue of keyboarding and age by stating: 

Articulation, duplication, and overlap of course content and coverage at all 

education levels must be considered in course design and delivery.  As 

content has moved into elementary grade levels in the forms of 

keyboarding and the use of computers for interactive lessons, educators 

must address the trickle-down effect of new content throughout the 

curriculum and raise levels of expected student outcomes.  (p. 131) 

 

Middle school grades 6-8 
 
 As the comfort level and skill level of middle/junior high school students 

improves with technology, so must their courses.  Gilberti (1999) suggests: 

Table 2-2.  Keyboarding Scope and Sequence (cont.) 
Lloyd W. Bartholome, Utah State University 
 
 Topic Time Frame Skill Level 

Alphabetic Copy 
 

Grades 11-12 Advanced business skills (word 

processing, database, spreadsheets, 

etc.) 

1-2 semesters 50+ 

NOTE:  Students can use word processing programs and microcomputers at any grade 
level where equipment is available.   
*Words a minute – a standard word is five strokes, spaces, etc. 
**Reprinted with permission. 
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At the middle level, most students are beginning to think seriously about a 

career path.  Technology education programs allow them to explore 

various occupational choices by examining the roles of scientists, 

researchers, technicians, and technologists related to technological 

pursuits.  (p. 11) 

ITEA (2002) further declares: 

Students in the middle-level grades (6-8) will explore in greater detail the 

scope of technology.  From personal and classroom experience, students 

will be familiar with specific ways in which technology is dynamic, and 

teachers should build on this experience by reinforcing the idea that 

technology is constantly changing.  (p. 27) 

Mundrake (2003) believes that course work should evolve “from an early emphasis on 

“how-to” and hands-on experiences to a later emphasis on understanding concepts and 

ways to use technology to solve problems” (p. 130).  Yopp (2003) also suggests: 

In junior high or middle school, business educators introduce students to 

concepts of basic business, entrepreneurship, and personal finance.  

Students learn to apply technology skills and work to develop the “soft,” 

or interpersonal skills needed to become successful in the business world.  

(p. 37) 

If students in this age group have not already received instruction in keyboarding, word 

processing can be combined with keyboarding (Maxam, 2002, p. 257).  Yopp (2003) 

further confirms: 
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Business teachers are often hired to teach keyboarding, computer 

applications, and/or career awareness at the middle school and junior-high 

level.  Business education at this level provides students with a solid 

foundation for developing good keyboarding techniques and computer 

skills that secondary teachers can build and expand upon.  (p. 40) 

 
 Technology education must be addressed at the middle/junior high school level to 

even the playing field for those students who do not have access to technology at home.  

For some students, school provides the only available means of access to technology.  

The U.S. Department of Commerce (2002) provides the following information: 

80.7 percent of children (ages 10-17) in the lowest income category use 

computers at school, little different from the 88.7 percent of children at the 

highest income level.  School helps to equalize the disparity that would 

otherwise exist in computer and Internet use among the various household 

income categories.  In the lowest income category, 33.1 percent of 

children use computers at home, in contrast to 91.7 percent of children in 

the highest income category.  The gap in computer use narrows, however, 

from almost 60 points between the highest and lowest income children’s 

use at home to a 12 point gap in computer use when home and school are 

combined.  (p. 46) 

The importance of technology education with this age group is further evidenced by the 

requirements of NCLB.  This legislation (NCLB, 2001) specifically states: 

Section 2402b Goals 
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(2) ADDITIONAL GOALS – The additional goals of this part are the 

following: 

(A) To assist every student in crossing the digital divide by ensuring that 

every student is technologically literate by the time the student finishes the 

eighth grade, regardless of the student’s race, ethnicity, gender, family 

income, geographic location, or disability. 

The Partnership for 21st Century Skills, The Road to 21st Century Learning (n.d.a) reports 

that “eighth grade technology literacy is just a starting point – and a crucial way to get to 

the other high-level knowledge and skills essential for the 21st century” (p. 10).  They 

even go one step further to say, “states also should not stop at the eighth grade 

requirement.  States should plan to establish requirements that articulate 21st century skill 

expectations for elementary school students and high school graduates” (p. 19). 

 

High school grades 9-12 
 
 The body of literature available on technology curriculum is somewhat limited for 

guidelines and recommendations for grades 9-12.  The focus is primarily on grades K-8.  

By doing so, there is the supposition that: 

In grades 9-12, students will gain a broader perspective of the importance 

of human innovation and ingenuity in refining existing technologies and 

developing new ones.  They will also continue to develop higher-order 

thinking skills, such as questioning, investigating, and researching.  By the 

time they graduate, students should have developed an understanding of 

the scope of technology.  (ITEA, 2002, p. 30) 
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The types of courses recommended by current research are somewhat limited.  Mundrake 

(2003, p. 140) suggests desktop publishing (DTP) classes.  The Association for 

Computing Machinery, Inc. (2003) recommends courses that “emphasize scientific and 

engineering aspects of computer science – mathematical principles, algorithmic problem-

solving and programming, software and hardware design, networks, and social impact” 

(p. 11). 

 As the curriculum development process unfolds, Shafer (2002) reiterates, 

“Curriculum and instructional leadership ensures that students reach secondary school 

ready for a business education curriculum that will focus on the use of technology in 

careers” (p. 45).  The U.S. Department of Labor (1991) demands that “all American high 

school students must develop a new set of competencies and foundation skills if they are 

to enjoy a productive, full, and satisfying life” (p. i). 

 Technology curriculum for K-12 is no longer something to contemplate.  The 

current body of literature sends the following message to school administrators saying 

that now is the time to develop and implement a K-12 technology curriculum, which will 

provide students with the skills and competencies necessary to survive in a world that is 

constantly changing and evolving.  Without these programs, public schools will produce 

graduates that are ill-prepared to cope in modern society.  
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Chapter 3 

RESEARCH METHODOLOGY 

 The research methodology for this dissertation study entails mixed methods.  The 

curriculum development section is qualitative, specifically action research.  Additional 

data was collected utilizing unobtrusive measures in the compilation of computer 

technology curriculum for school districts in Allegheny County, Pennsylvania.  

Descriptive statistics are used to identify prevailing trends in course selections and 

availability.   

 

Qualitative Method - Action Research 

 Action research has a long and varied history.  Its roots can be traced to John 

Dewey in education and Kurt Lewin in the social sciences.  Dewey (1929) was an early 

practitioner of action research in the educational arena.  In his book, The Quest for 

Certainty:  A Study of the Relation of Knowledge and Action, he states “Action is the 

means by which a problematic situation is resolved.  Such is the net outcome of the 

method of science” (p. 244).  He believed that educators were in a unique position to 

identify problems and devise scientific methods to solve the problem at hand.  Lewin 

(1946) used action research to instigate social reconstruction.  In his article, Action 

Research and Minority Problems, he provides this early definition of action research as 
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“A comparative research on the conditions and effects of various forms of social action, 

and research leading to social action” (p. 35).   

More contemporary definitions are provided by Berg and Park.  Berg (2004) 

defines action research as “A collaborative approach to research that provides people 

with the means to take systematic action in an effort to resolve a specific problem”        

(p. 197).  Park (2001) narrows the definition to include the researcher as participant by 

saying that “Participatory research is an action-oriented research activity in which 

ordinary people address common needs arising in their daily lives and, in the process, 

generate knowledge” (p. 81).  When applied to education, this process directly involves 

stakeholders such as students, teachers, administrators, and community members.  A 

problem is identified and action is taken to resolve the issue or problem. 

 In this study, the West Allegheny School District identified the problem as a lack 

of a formal computer technology curriculum.  As a stakeholder in the community, with 

children attending this school district, this researcher took an active, participatory role in 

creating the formal computer technology curriculum for the West Allegheny School 

District.  The researcher is a faculty member in higher education that teaches technology.  

Having knowledge of computer technology and a good relationship with the 

administrators in the school district, the researcher approached West Allegheny School 

District in an effort to participate in the curriculum development process.  The 

superintendent welcomed this opportunity and believed that an outsider viewpoint would 

be extremely beneficial.  As a result, this researcher became a member of the Computer 

Technology Curriculum Committee and a member of the Technology Committee for the 

2006-2007 school year.   
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 Herr and Anderson (2005) support the researcher as an outsider by stating “In 

other traditions of action research, the researcher is an outsider who collaborates to 

varying degrees with insider practitioners of community members” (p. 3).  In this 

instance, the researcher is the outside collaborator, the insider practitioners are the 

administrators and teachers of the school district.  For the 2006-2007 school year, the 

members of the Computer Technology Curriculum Committee were the Superintendent, 

Assistant Superintendent for Curriculum and Instruction, current business certified 

computer technology teachers, and elementary level building computer facilitators.  This 

committee met two days per month starting December, 2006 and concluding May, 2007.  

The primary purpose of the curriculum committee was to write a formal computer 

technology curriculum to submit to the school board for approval in August, 2007 to 

implement in the 2007-2008 school year. 

 The members of the Technology Committee for West Allegheny School District 

for the 2006-2007 school year were the Superintendent, Assistant Superintendent for 

Technology and Human Resources, teacher representatives, and representatives of the 

company that supports the computer hardware and school network.  This researcher was 

the only member that was neither an employee of the district or the support company.  

The committee met the first Wednesday of every month starting September, 2006, and 

concluding May, 2007.  The primary purpose of the committee was to address the needs, 

problems and current technology issues of the district.  The researcher took an active role 

on each of these committees.   

 Prior to the first Computer Curriculum Committee meeting, the researcher met 

with the Assistant Superintendent for Curriculum and Instruction on several occasions to 
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outline a timeline and conduct research.  These meetings took place from August, 2006, 

until December, 2006.  The purpose of these meetings was to ensure that in depth 

research was conducted on technology curriculum to provide the committee members 

with a solid research base on which to support their curriculum decisions.  The Assistant 

Superintendent approached the researcher to provide missing expertise in the area of 

computer technology.  The researcher is an experienced instructor teaching computer 

technology in higher education, has a M.S. degree in Business Education, and conducts 

research into educational technology.  The Assistant Superintendent deemed the 

researcher qualified to meet this need. 

 A variety of qualitative research techniques were used to document this action 

research study.  Participant observations were undertaken to document the curriculum 

development process.  Field notes were taken from all meetings and experiences and 

were transcribed and analyzed for the study.  A reflective journal was kept by the 

researcher to document impressions, feelings, and additional notations.  Each observation 

was dutifully scrutinized to identify the context of the situation and to explain, with as 

much detail as possible, all factors influencing the perspective and experience of the 

researcher. 

 As an active participant, the role of the researcher was defined by the needs of the 

committees and the school district.  In this manner, duties were performed as needed.  A 

needs assessment tool for the school district was developed by the researcher.  This tool 

was given to members of the curriculum committee to determine the weaknesses and 

strengths of the current curriculum.  The needs of the student body, school district, and all 

ancillary stakeholders were included.  The researcher also collaboratively participated 
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with the other members to write curriculum that is researched based, topical, and 

dynamic in nature, to be able to adapt as technology changes and evolves.  The final 

curriculum is provided as Appendix K.  

 

Mixed Methods 

 Concurrently, the researcher also utilized unobtrusive measures to collect public 

data from all school districts in Allegheny County, Pennsylvania.  When describing 

unobtrusive measures, Berg (2004) states, “Public records are viewed as prepared for the 

expressed purpose of examination by others” (p. 211).  This public data included formal 

and informal computer technology curriculum offered in the 2006-2007 school year.  No 

experiment was conducted to produce the data.  As such, public data also falls under the 

guise of archival material.  Berg (2004) also states, “Archival material is virtually 

nonreactive to the presence of investigators” (p. 211).  The purpose of this data collection 

was to determine trends in course offerings for the geographic area that includes West 

Allegheny School District.  Trend data did not exist for computer technology curriculum 

for any county in Pennsylvania.   

 Descriptive statistics were tabulated to describe trends for computer technology 

courses offered for the 2006-2007 school year in a defined geographic area, specifically 

Allegheny County, Pennsylvania.  A spreadsheet was compiled detailing each school 

district, the type of courses offered by grade level for kindergarten through middle/junior 

high school, and course selections available at the high school level.  The data was also 

charted to provide a visual representation of the resulting trends.   
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 Once completed, the curriculum data for Allegheny County was compared to that 

of West Allegheny School District for the 2006-2007 school year to determine if any 

significant differences exist.  The differences were analyzed by the Computer 

Technology Curriculum Committee to determine if the proposed curriculum was similar 

or superior to surrounding districts.  If the opinion of the committee was that additional 

changes were to be made to the proposed curriculum, revisions occurred. 

 The primary purpose of this study was to facilitate a formal computer technology 

curriculum for West Allegheny School District and document the factors that influenced 

the curriculum development process.  The projected timeline of the study was to have the 

formal curriculum completed and the full approval of the school district’s board of 

directors at the end of the 2006-2007 school year for implementation in 2007-2008.
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Chapter 4 

RESULTS 

 This study focuses on the current trends of computer technology curricula and an 

action research project for writing computer technology curriculum in a suburban school 

district.  This chapter will provide a description of the student body of the West 

Allegheny School District; the prevailing information and communications technology 

curricular needs of the district as determined by the curriculum committee; and an 

overview of the curriculum development process as observed by the researcher, including 

factors that had a direct influence on curriculum decisions.   This chapter will conclude 

with a summary of the current trends for computer technology curricula in Allegheny 

County, Pennsylvania. 

 

Today’s Students 

  Table 4-1 lists the data available for the 2006-2007 school year that describes the 

ethnic makeup of the student body for the West Allegheny School District (Pennsylvania 

Department of Education, 2007).   

Data collected by the school district revealed that only 16% of the student body 

came from low-income families.  This percent was determined by the criteria to qualify 

for Title I funds from the federal government.      



www.manaraa.com

42 

The researcher spent 

time in the schools, 

classrooms, and at school 

sponsored social events 

observing students, the 

purpose of which was to 

determine common use of 

technology.  At the social 

events, such as sporting 

events and school activities, 

the researcher observed 

students using cell phones, 

hand held video games, and 

other electronic devices.  

The students observed using these devices ranged in age from five to 18 years1.  All 

appeared at ease with the operation of these devices.  These activities did not appear to be 

out of the norm, as observed by the non-reaction of parents, teachers, and administrators.  

During school hours, all electronics are banned from the classrooms and must be kept in 

lockers.  Therefore, the researcher observed no display of electronic devices of any kind 

being used by students in the classrooms, halls, cafeteria, or in common areas.  

                                                            
1 Ages of observed students were obtained from the student or parent during the observation. 

Table 4-1.  COMPARISON OF PUBLIC SCHOOL 
ENROLLMENTS BY LEA (Local Education Agency), 
2006-2007 (West Allegheny School District) 
 

 

West Allegheny 

School District 

Race Number % 

American Indian/ Alaska Native 4 0.1%

Asian/Pacific Islander 53 1.6%

Black (Non-Hispanic) 112 3.4%

Hispanic 18 0.6%

White (Non-Hispanic) 3,080 94.3%

Total Enrollment 3,267 100.0%

*Source = Pennsylvania Department of Education          
www.pde.state.pa.us/k12statistics/site/default.asp?g=0
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The Need for Technology Curriculum 

 As part of an ongoing initiative, the administration of the West Allegheny School 

District is in the process of writing a formal curriculum for all content areas.  This 

initiative started in the 2005-2006 school year with Health and Physical Education, 

Mathematics, Science, and Social Studies.  Family and Consumer Science, Information 

and Communications Technology (Business and Computer Technology), Technology 

Education (formerly Industrial Arts), and World Language were targeted for completion 

in the 2006-2007 school year.  This study is limited to the Information and 

Communications Technology curriculum. 

 Until this initiative began, some content areas were following an old, outdated 

curriculum.  Other areas had an informal, unwritten curriculum, and still others had only 

general guidelines that were followed by the teachers.  The administration started this 

initiative to offer a consistent, standards driven curriculum that was research based, 

formal, written and available for public inspection and scrutiny.  The Business and 

Computer Technology Curriculum used for the 2006-2007 school year is included as 

Appendix B. 

 Traditionally in this district, computer technology courses (with the exception of 

Computer Aided Drafting, or CAD) were taught in the business department.  Several 

years ago, a previous administration had tried unsuccessfully to adopt a formal 

curriculum for the business department.  The actual reasons for the failure are unknown 

and can only be speculated upon by senior teachers who were employed at that time. 

As a result, all computer technology courses were electives.  For the 2006-2007 school 

year, a technology course was not required for graduation.  Thus, it was possible for a 
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student to graduate from the West Allegheny School District without any keyboarding 

skills or with even an understanding of basic computer technology.  The administration 

and teachers believed that these were not acceptable options and, therefore, needed to be 

addressed when the new curriculum was written.  As the curriculum development process 

progressed, the school board approved adding a one-credit, year-long course titled Basic 

Technology Skills at the February school board meeting.  This course will be required for 

graduation by all ninth grade students, starting with the 2007-2008 school year.  The 

course will be graded on a pass/fail basis and students must pass the course to be eligible 

to graduate. 

 Another issue that the teachers wanted to address in the curriculum development 

process was the integration of themes and technology use across the curriculum.  The 

administration realized the importance of computer technology and supported the need to 

reinforce applications not just as a core course, but across all content areas.  With the 

support of administration, the formal curriculum was presented to the teaching staff at the 

end of the 2006-2007 school year.  At this presentation, the importance of cooperation in 

all disciplines to provide technology instruction across the entire curriculum was stressed 

by the administration. 

Although the school district has a small percentage of low-income families, 16%, 

as defined by Title I fund eligibility, the district administration realized that the Digital 

Divide exists and believes that the school system should provide access to computer 

technology for all students to help bridge this divide.  To address the Digital Divide issue, 

the new curriculum provides access to and instruction in computer technology, starting in 

kindergarten and continuing through high school.  By doing so, the administration 
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expects students from low income families will gain more experience with computer 

technology, which, in turn, will enable them to cross the Digital Divide. 

 

Curriculum Development 

Timeline 

 The study began in April, 2006, with a series of meetings involving the 

Superintendent and Assistant Superintendent for Curriculum and Instruction for West 

Allegheny School District to seek approval of the researcher’s proposed study to work 

with the school district to develop a computer technology curriculum.  The purpose of 

these meetings was to outline the study, discuss the duties of the researcher, and to 

receive approval for the researcher to use this process as the basis for this dissertation 

study.  

 The content area of computer technology was targeted as one of the subject areas 

to have a written, formal curriculum in the 2006-2007 school year for implementation in 

the 2007-2008 school year.  The proposed study was to include the researcher as 

participant observer in the curriculum development process, to provide the research base 

for the new curriculum and expertise in the area of educational technology, to write and 

edit curriculum, to collect available data on curriculum offered at school districts in 

Allegheny County, and to collect additional data as required.  Both school administrators 

approved the proposed study.  The formal approval letter is included as Appendix A.  The 

Superintendent agreed to add the researcher as a member of the West Allegheny School 

District Computer Technology Curriculum Committee and as a member of the West 

Allegheny School District Technology Council. 
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 The researcher spent the summer of 2006 collecting research to build a solid 

foundation on which to build a model computer technology curriculum.  In October, the 

researcher began working closely with the Assistant Superintendent to put together a plan 

of action to prepare for the initial meeting of the Computer Technology Curriculum 

Committee.  The researcher was assigned many tasks; the first was to begin collecting 

curricula from all the school districts in Allegheny County.  This entailed contacting each 

school district via telephone and e-mail to request copies of their computer technology 

curriculum. 

 The second task was to prepare a condensed version of the draft of this 

dissertation’s chapter two, Literature Review, for the full computer technology 

curriculum committee to review.  The purpose was to provide a solid research base on 

which to build the curriculum and to familiarize committee members with current 

research on which to base their decisions. 

 The third task was to create a curriculum template to be used by the committee.  

This template needed to include the format used by other content areas, but modified to 

pertain to the content area of computer technology.  The format used by the school 

district for other content areas included the following components: 

1. Title Page 

2. Acknowledgements Page(s) 

3. Philosophical Orientation Statement 

4. Table of Contents 

5. Course Description Page (for each course) 
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6. Course Curricula (broken down by grade level for K-8, individual courses for 

high school) 

The Title Page, Acknowledgements Page, and Table of Contents would be added at the 

end of the process.  The Philosophical Orientation Statement would be decided by the 

curriculum committee.  The Course Description Page and individual Course Curricula 

would be developed by the appropriate committee member that taught the particular 

course.  To determine what constituted a course, the school district endorsed the 

following definition:  “A course is a series of units that lasts for a specified time 

(semester, year, etc.) and is designed around a specified school subject” (ITEA, 2005, p. 

23).  The teachers will use the final, formal curriculum to build individual unit and lesson 

plans. 

The template to be used by this committee needed to include the required 

Pennsylvania Department of Education Academic Standards for Science and Technology, 

sections 3.6, 3.7, and 3.8.  A copy of the Science and Technology Standards is included 

as Appendix D.  This template was also to include the National Educational Technology 

Standards (NETS) for Students, cross-referenced to the Pennsylvania standards.  A copy 

of the 2007 NETS for Students is included as Appendix E.  A sample of the initial 

template used is provided as Appendix F.  Establishing pertinent standards is the first step 

in writing curriculum.  The International Technology Education Association (2005) 

concurs by stating:  

Teachers and other curriculum developers begin by selecting the specific 

standards and benchmarks that should be covered in the curriculum.  If 

curricula are being developed for a specific course (several units, for 
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example), then the developer should primarily select from the standards 

and benchmarks that have been identified as essential for that course.     

(p. 10) 

 
 November 2006 was spent preparing documents and finalizing the template for 

review by the full committee.  At this time, the researcher was also assigned the task to 

develop a Needs Assessment to determine the strengths and weaknesses of the current 

courses, to be completed by the committee during the December meetings.  The North 

Central Regional Education Laboratory’s (n.d.) Data Primer was selected and adapted to 

apply to the West Allegheny School District.  The adaptation is included as Appendix H.  

An early revision of this dissertation’s chapter two, Literature Review, was disseminated 

to the committee members to review prior to the December meeting. 

 The first full meeting of the Computer Technology Curriculum Committee 

occurred December 5-6, 2006.  The first day had two goals:  1) to develop a written 

philosophical orientation that will serve as a foundation for all decisions made regarding 

district technology instruction for the school district; 2) to complete and then review the 

results of the Needs Assessment.  Both goals were attained in the time allotted.   

The committee first undertook the task of compiling a draft of the philosophical 

orientation.  The teachers and assistant superintendent first addressed the name of the 

department and corresponding curriculum.  They thought that the title of Business 

Department/Business Curriculum was too outdated and limiting.  It did not accurately 

represent all courses offered.  As a whole, the committee believed that changing the 

department and curriculum title to include business and computer technology would be 

more appropriate, appeal to the student body, and focus on current content.  As a result, 
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the committee voted to change the name to Information and Communications 

Technology.  A rough draft of the philosophical orientation was compiled, based on the 

new name and focus, and e-mailed to all committee members to review and make 

changes prior to the January meeting.   

The committee members then divided into two groups to complete the Needs 

Assessment.  The groups were determined by grade level taught; one group for 

elementary teachers, the other for middle and high school grade teachers.  The Assistant 

Superintendent and researcher had already completed the Needs Assessment prior to the 

meeting.  The afternoon was spent reviewing the Needs Assessment and discussing the 

technology skills that graduates need to be successful citizens in today’s society. 

 As the committee reviewed the results of the Needs Assessment, some insightful 

discoveries were made.  The curriculum committee members were in agreement that 

current students were lacking in technological literacy in elementary and middle school, 

but were at or above proficient in technological literacy at the high school level.  All 

members agreed that the district was deficient in meeting the NCLB requirement for 

technological proficiency by the end of eighth grade.  Their prevailing opinion for the 

deficiency in the elementary and middle school levels was the lack of a formal 

curriculum.  The curriculum used had no continuity throughout grades, in grade 

progression, or across schools.  Teachers were self-directed in their subject matter and 

were not uniform in the elementary grade levels between the elementary schools.  

However, they believed that West Allegheny was comparable to surrounding school 

districts.  A caveat for the high school was also noted.  The computer technology courses 

at the high school were offered through the business department.  For the 2006-2007 



www.manaraa.com

50 

school year, all business courses were electives only; thus, there was no technology 

requirement for graduation.  Students who elected to take computer technology courses 

could be assessed for proficiency status, but those who opted not to take these classes 

could not be assessed.  The committee determined that this was a serious issue that 

needed to be addressed.  Committee members were unanimous in the need to move 

keyboarding down to the sixth grade.  The Needs Assessment turned out to be a unifying 

catalyst for the committee.  What started out as individual ideas and opinions coalesced 

into a theme of agreement and cooperation.  It helped provide a general direction for the 

committee to follow. 

 The committee then concentrated on the technology skills that they deemed 

important and wanted students to have upon graduation.  These skills included 

keyboarding (touch typing), elementary software mastery (Microsoft Office), problem-

solving and decision-making skills.  The committee utilized the concept of Backward 

Design, which Wiggins and McTighe (2005) so eloquently state: 

We cannot say how to teach for understanding or which material and 

activities to use until we are quite clear about specific understandings we 

are after and what such understandings look like in practice. . . .  Only by 

having specified the desired results can we focus on the content, methods, 

and activities most likely to achieve those results.  (pp. 14-15) 

 This is the first step in writing curriculum. 

With the desired skills as goals, the committee then used the remainder of the day 

reviewing the current course offerings, the purpose of which was to determine if the 

desired skills were currently being taught, if the courses could be viewed as a precursor to 
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another course that would deliver the desired results, and what additional courses would 

be needed.  The informal curriculum used for the 2006-2007 school year is included as  

Appendix B.  As a result of this meeting the committee developed Table 4-2, an 

abbreviated scope and sequence of proposed course offerings. 

 

 
 
The meeting began on December 6, 2006, with the Assistant Superintendent for 

Curriculum and Instruction providing instructions for the curriculum mapping process.  

Once each course was written, the authoring teacher mapped the course to visually show 

Table 4-2.  West Allegheny School District: Proposed Course Sequence/Offerings 
as of 12/5/06 
 

Grade Level Course 

K-5 Basic Computer Skills 

6 Grade 6 Computers (*Keyboarding/MS Word, Basic Computer 

Literacy) 

7 Grade 7 Computers (Expand on MS Word, PowerPoint, Basic 

Computer Literacy, *Review Keyboarding) 

8 Grade 8 Computers (Excel, Internet Usage, Basic Computer 

Literacy, *Review Keyboarding) 

High School 9th Grade ICT, Accounting I, II, III, Computer Applications 

(change name to *Web Design), Desktop Publishing I, II, 

Excel/Access (next year), Keyboarding/MS Word, PowerPoint, 

Programming I, II, III, Word Processing II, Yearbook I, II 

*Proposed changes/new courses (required board approval). 



www.manaraa.com

52 

the academic standards that were addressed in the course content.  Enlarged replications 

of the grade level curriculum templates were displayed on the walls of the meeting room  

(see sample, Appendix F).  Each template listed the Pennsylvania Academic Standards 

cross-referenced with the National Educational Technology Standards (NETS) for 

students.  Each teacher was given a unique set of stickers that identified their course.  As 

the individual courses were completed, the authoring teacher was to place a sticker next 

to the corresponding standard.  Once a draft of the entire curriculum was completed, the 

committee would focus on any unaddressed standards.  The completed maps would then 

be filed away and used as supporting documentation for the final content area curriculum.  

Although simplistic in nature for a mapping process, it worked very well.  At any time 

teachers could easily see what standards were being met and what standards needed to be 

addressed. 

The committee members then divided into the two grade level subgroups, 

elementary and middle/high school, to begin writing curriculum.   The researcher was 

assigned to work with both groups to provide any needed research and support.  All 

teachers were provided with a packet that contained the curriculum templates, a copy of 

the Pennsylvania Academic Standards for Science and Technology, the National 

Educational Technology Standards (NETS), course descriptions for current course 

offerings, and a copy of the concepts currently covered.  The teachers were to work 

together and individually, writing the curriculum for the courses they taught.  Their 

assignments were to: 

1. Identify units of study 

2. Determine units of content (general) 
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3. Write student instructional learning outcomes (specific) 

4. Identify levels of proficiency (I-introduce, R-review, M-master) 

5. Indicate alignment with the Pennsylvania Academic Standards for Science and 

Technology 

6. Map instructional outcome alignment with Pennsylvania Academic Standards & 

NETS (identifying grade span benchmarks for K-4, 5-7, 9-10, 11-12) 

7. Analyze maps to address gaps 

8. Ensure continuity from grade level to grade level, and course to course 

 
The committee utilized the entire day to start the curriculum writing process.  Committee 

members interacted with each other and the researcher to start this daunting task.   

The researcher was given the additional task to contact 13 comparably sized 

school districts to gather more detailed information regarding their computer technology 

instruction.  The data was to be collected and compiled for presentation at the January 

meeting of the committee.  The data to be collected was to include:  the technology 

philosophy of the school district (if one existed); how computer technology classes were 

scheduled at the elementary, middle and high school level; the current number of 

staff/teachers that delivered the instruction at the elementary, middle, and high school 

level; if the school district had a technology requirement for graduation; and any 

technology requirements for teachers.  Appendix I represents the compiled data of 

comparably sized school districts. 

 The Technology Curriculum Committee met again on January 23-24, 2007.  The 

first order of business was to review the draft of the philosophical orientation.  Revisions 

were suggested and a revised draft was composed for additional review to be completed 
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prior to the February meeting.  The researcher then distributed copies of the compiled 

data on comparably sized school districts (Appendix I) and presented the results to the 

committee.  As comparisons were made, one item in particular warranted attention.  For 

elementary and middle school, the West Allegheny School District includes computer 

class with their special content area classes (art, foreign language, health, library, music, 

physical education), once a day, on a six-day rotation.  On two of the six days in the 

elementary grades, each student has two specials.  Tables 4-3, 4-4, and 4-5 provide a 

sample schedule for elementary, middle school and high school students.  None of the 

comparably sized school districts offer the six-day rotation.  The results indicated that in 

the elementary grades, students in these districts receive computer instruction one day a 

week, or from the classroom teacher.  In the middle school grades, these districts 

primarily offered computer instruction on a daily basis for a 6-, 9-, or 12-week rotation.  

Much discussion ensued about this issue.  The reason for the 6-day rotation was 

discussed, as well as the history of its implementation.  The Assistant Superintendent 

believed the 6-day rotation warranted attention by the remaining members of the 

administration and agreed to present this data to them in the appropriate setting.   

 The committee then reviewed the proposed course sequence/offerings (Table 4-2) 

to determine if any revisions needed to be made.  After some discussion and no revisions, 

the committee unanimously agreed to write the course-level curriculum based on this 

proposal for the 2007-2008 school year.  In addition, the current department head was 

assigned the task to develop a proposed five-year plan for course additions, deletions and 

changes based on this proposal and teacher input.  The proposed five-year plan was to be 

completed by the April 2007 meeting. 
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Table 4-3.  West Allegheny School District:  Sample 6-day Rotation Schedule for a 
Student in the Elementary Grades. 
 

Rotation Day # Special Content Area/Class Time 

Day 1 Swimming 9:45-10:30am 

Day 2 
A Computers 10:45-11:20am 

B Physical Education 1:00-1:35pm 

Day 3 
A Library 9:40-10:15am 

B Computers 12:30-1:05pm 

Day 4 Music 11:00-11:35am 

Day 5 Art 1-1:35pm 

Day 6 Spanish 1-1:35pm 

 

Table 4-4.  West Allegheny School District:  Sample 6-day Rotation Schedule for a 
Student in Middle School. 
 

Subject Period Rotation Day Term:  1-4 
 

(9 weeks each) 
 

Credits 

English 1 1 2 3 4 5 6 1 2 3 4 1.000

Math 2 1 2 3 4 5 6 1 2 3 4 1.000

Reading 3 1 2 3 4 5 6 1 2 3 4 1.000

Lunch 4 1 2 3 4 5 6 1 2 3 4 

Social Studies 5 1 2 3 4 5 6 1 2 3 4 1.000

Science 6 1 2 3 4 5 6 1 2 3 4 1.000

Family Consumer 

Science 

7 1 2 3 4 5 6 1    0.200
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Table 4-4.  West Allegheny School District:  Sample 6-day Rotation Schedule for a 
Student in Middle School. (cont.) 
 

Subject Period Rotation Day Term:  1-4 
 

(9 weeks each) 
 

Credits 

Music 7 1 2 3 4 5 6  2   0.200

Industrial Arts 7 1 2 3 4 5 6   3  0.200

Spanish 7 1 2 3 4 5 6    4 0.200

Art 7 1 2 3 4 5 6    4 0.200

Physical Education 8     5 6 1 2 3 4 0.250

Study Hall 8    4   1 2 3 4 

Computer Lab 8   3    1 2 3 4 0.125

Health 8  2     1 2 3 4 0.125

Study Hall 8 1      1 2 3 4 

Activity 9    4 5 6 1 2 3 4 

Study Hall 9 1 2 3    1 2 3 4 

Total Credits 6.500

 

Table 4-5.  West Allegheny School District:  Sample 6-day Rotation Schedule for a 
Student in High School. 
 

Subject Period Rotation Day Term:  1-4 

(9 weeks each) 

Credits 

English 1 1 2 3 4 5 6 1 2 3 4 1.000

Study Hall 2   3 4   1 2   

Geometry Lab 2     5 6 1 2 3 4 
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Table 4-5.  West Allegheny School District:  Sample 6-day Rotation Schedule for a 
Student in High School. (cont.) 
 

Subject Period Rotation Day Term:  1-4 

(9 weeks each) 

Credits 

Physical Education 2 1 2     1 2 3 4 0.250

Study Hall 2   3 4     3 4 

Geometry Lab 3 1 2 3 4 5 6 1 2 3 4 1.250

Videography I 4 1 2 3 4 5 6 1 2 3 4 1.000

PowerPoint 5 1 2 3    1 2 3 4 0.500

Web Page Design 5    4 5 6 1 2 3 4 0.500

Lunch 6 1 2 3 4 5 6 1 2 3 4 

U.S. History 7 1 2 3 4 5 6 1 2 3 4 1.000

Physical Science 8 1 2 3 4 5 6 1 2 3 4 1.000

Spanish I 9 1 2 3 4 5 6 1 2 3 4 1.000

Total Credits 7.500

 
 
 Remaining district administrators, building administrators, and technology 

support staff then joined the meeting to discuss technology (hardware and software)  

needs to ensure that the proposed course sequence/offerings would be properly supported 

with hardware and software.  The current technology inventory was reviewed and new 

technology needs were addressed.  Although the development of a computer technology 

curriculum was in the early stages, the technology requirements were addressed at this 

time due to the fiscal financial budget process to which the school district was required to 

subscribe.  In addition to the technology equipment available at West Allegheny, Table  
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4-6  lists the proposed technology items that were to be included in the proposed 2007-

2008 district budget.   

For the remainder of the two meeting days in January, the committee broke into 

the two subgroups (elementary and middle/high school) and wrote curriculum.  The 

targeted areas were identified units of study, unit content, instructional learning 

outcomes, and indicated alignment with standards.   The elementary group was able to 

finish a draft of grade level courses.  The middle school teacher had the most work to do.  

The existing informal curriculum for the middle school was determined to be lacking by 

the committee, so it needed a complete rewrite.  The high school business and computer 

curriculum has been informal only (see Appendix B).  In the past, the school board 

followed the practice of approving this content area curriculum based on course 

descriptions only.  Teachers were given the course descriptions and basic guidelines, on 

which to build lesson plans.  This will be the first officially documented Information and 

Communications Technology Curriculum for the school district.  

On February 21, 2007, at the monthly school board meeting, the school board 

approved a one-credit technology class requirement for ninth grade students.  This will be 

a graduation requirement starting with the freshman class of 2007-2008.  This class will 

present technology and study skills and will be titled Basic Technology Skills.  The class 

was devised to be three days for technology and three days for study skills to 

accommodate the six-day rotation schedule currently in place.  A business certified 

teacher will teach the technology portion, which will include keyboarding, Windows, and 

an introduction to the Microsoft Office Suite.  An English certified teacher will teach the 

study skills portion, which will include time management, test taking strategies and 



www.manaraa.com

 
 

59 

Table 4-6.  West Allegheny School District: Recommended Technology Purchases for the 2007-2008 School Year 
 
  Proposed **Approved Cost (per item) Total Cost 

Elementary: Hardware: 

SMART boards (1 per grade level/per building) 

Mobile labs: 

    -Carts 

    -Laptops 

Flash drives (20 per building) 

Updated printers (McKee and Wilson only) 

Software:  Investigate new elementary software (Compass and Study Island) 

 

15 

 

3 

90 

60 

2 

 

 

 

  

Middle 

School: 

Hardware: 

Flash drives 

Mobile lab: 

    -Cart 

    -Laptops(1 additional – 36 computers needed) 

Projectors (1 per team/6 total) 

Additional printers (investigate) 

Software:  None at this time 

 

20 

 

1 

36 

6 
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Table 4-6.  West Allegheny School District: Recommended Technology Purchases for the 2007-2008 School Year (cont.) 

  Proposed **Approved Cost (per item) Total Cost 

High School: Hardware: 

Flash drives 

Mobile lab: 

    -Cart 

    -Laptops1 additional – 36 computers needed) 

Color printer in the writing lab 

Faculty printer Laptops for homebound students (15 needed) 

Projectors 

SMART board in each lab (4 permanent, 1 additional mobile) 

Software: 

Macromedia 

*MicroType and assessment software for new 9th grade course 

*Edline – site reporter 

 

20 

 

1 

36 

1 

15 

0 

5 

 

1 

1 

1 

 

 

 

3 

98 

 

 

8 

8 

 

 

 

$898.00 

$1,012.00 

 

 

$679.00 

$1,032.10 

 

 

 

 

 

$2,694.00 

$99,176.00 

 

 

$5,432.00 

$8,256.80 

Total Approved Purchases: $115,558.80 

*MicroType and Edline are specific software application packages currently used by the district. 
**Approved items were purchased for the entire district and support all content areas.  Data was insufficient to isolate purchases made to support ICT curriculum only.     
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general study skills.  The class will be graded on a pass/fail basis.  Students must pass the 

class to be eligible to graduate.  

The next curriculum writing session took place February 27-28, 2007.  This 

session primarily focused on writing curriculum.  The elementary group had finished a 

draft of their section, so they utilized this session to review software updates and to 

participate in software demonstrations from potential vendors.  The middle school/high 

school group utilized the first day of this session to work individually on their assigned 

courses.  The researcher worked with the middle school/high school group to provide 

research support and to help write curriculum.  Drafts of several courses were completed.  

The completed drafts were then mapped to the Pennsylvania Academic Standards to 

ensure that all the appropriate standards were being addressed. 

On Wednesday, February 28, 2007, the session began with the Assistant to the 

Superintendent for Curriculum and Instruction reviewing the curriculum maps to ensure 

that the new curriculum addressed the appropriate standards.  Any standards that were not 

mapped were addressed to ensure that science courses were addressing these standards, 

or technology courses would be revised to ensure compliance.  At this time, the 

elementary technology courses did not address Pennsylvania Academic Standards 

3.6.4.A, 3.6.4.C, and 3.8.4.C (see Appendix D).  Upon further investigation, it was 

determined that the elementary science courses did meet these standards.  For the 

Pennsylvania Academic Standards for grade seven, it was determined that standards 

3.6.7.A, and 3.6.7.C were not being addressed by the computer technology courses.  It 

was also determined that the middle school science courses met these standards as well.  
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At this time, the high school group did not have a draft of enough courses to identify 

unmet standards for the tenth and twelfth grade. 

The remaining tasks were then reviewed to ensure that the timeline would be met 

to finish the curriculum writing process as scheduled.  The remaining tasks included: 

• Finalize a draft of individual courses 

• Forward a draft of completed courses to the Assistant Superintendent for 

Curriculum and Instruction for review 

• Consolidate drafts into grade level groups (elementary, middle school, high 

school) 

• Forward grade level group drafts to an administration secretary to combine into 

one consistent curriculum 

• Draft of Information and Communications Technology curriculum forwarded to 

all committee members for review 

• Make changes or corrections 

• Finalize draft 

• Forward draft to the school board for review  

• Present final draft to the school board for approval 

• Receive approval of final draft of Official Information and Communications 

Technology curriculum 

• Implement in the 2007-2008 school year 

Once these tasks were defined, the committee members spent the remainder of the 

February session working on individual courses and completing drafts of additional 

courses.  The researcher noted that this session was extremely productive.  Due to district 
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scheduling conflicts, the next curriculum writing session was scheduled for only one day 

in March.   

 To prepare for the next session, the researcher and the Assistant Superintendent 

for Curriculum and Instruction decided that the researcher was to complete the collection 

of research data that included the computer technology curricula currently offered in 

Allegheny County.  Although the committee members had been reviewing collected 

curricula all along, a more complete picture would be needed to evaluate how the West 

Allegheny School District course offerings compared to other school districts in the 

county.  It was important to the committee members that the West Allegheny School 

District offer courses based on current research and on par with, or superior to, 

surrounding districts.   

The researcher complied with this request.  At this time, only one school district 

had not responded with the researcher’s request for curriculum; the Duquesne City 

School District, a distressed school district, whose school board voted to close its high 

school after the 2006-2007 school year.  However, the curriculum for this district was 

eventually received.  The collected data were compiled and synthesized into a 

comprehensive worksheet and accompanying charts.  This data compilation is 

represented in Appendix J, titled Computer & Technology Curriculum by School District 

for Allegheny County – Public Schools, 2006-207 School Year. 

The next curriculum writing session took place Monday, March 26, 2007.  The 

meeting started with a review of the curriculum maps.  Several courses were not 

completed, so there were still several unaddressed Pennsylvania Academic Standards for 

Science and Technology.  The remainder of this meeting was spent working individually 



www.manaraa.com

64 

on courses.  The atmosphere of this gathering changed with this meeting.  Whereas 

previous meetings set the pace and expectations of each member, this meeting became 

more relaxed, even social in nature.  Looking at the curriculum maps that were lining the 

walls, you could definitely see progress was being made.  Members felt more 

comfortable in their role as a contributing member.  Individual members steadily worked 

on their courses, but also joked and discussed individual challenges. They solicited input 

from each other and the researcher.  The group had grown into a collaborative team, 

supportive and reassuring of one another.   

This meeting was also unique because it was dedicated solely to curriculum 

writing; no other issues needed addressed.  All committee members were able to focus on 

the task at hand without distractions.  Preliminary drafts of most courses were completed.  

In the afternoon, the researcher helped members map their courses with the 

corresponding Pennsylvania Academic Standards. 

In the afternoon, the group reassembled to review what had been completed and 

what still needed to be accomplished.  The curriculum maps were given attention to 

determine that all the standards were properly addressed.  Upon examination, not all 

science and technology standards had been addressed.  However, when the standards that 

were not directly addressed in the Information and Communications Technology courses 

were examined in detail, it was confirmed by the Assistant Superintendent that these 

standards were being addressed in the science curriculum.  With all grade level groups 

represented, the committee then discussed transition issues between grade levels and 

courses to ensure that prerequisites were being covered uniformly, that all standards were 

being addressed, and that there was connectivity in the entire curriculum.  This was a 
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concern for all involved.  In some areas, the current, informal curriculum lacked 

uniformity and continuity from grade to grade.  The committee initially agreed that this 

was a problem that warranted attention and should be corrected with the new curriculum.  

At this time, the entire committee reviewed the goals of each course, starting in the 

elementary group with the kindergarten course and finishing with the computer 

programming courses at the high school.  Once this task was completed, all members felt 

confident that this issue had been corrected.  After reviewing the entire curriculum, some 

members decided to revise the level of proficiency (I-introduce, R-review, M-master) for 

their individual courses.  This discussion had made an impact on whether the teacher 

looked at the level of proficiency from the point of view of the entire curriculum or based 

on a single course.  As a group, the committee decided that the level of proficiency 

should be based on the entire curriculum. 

The researcher then presented the curriculum data for Allegheny County.  Copies 

of the compiled worksheet and charts (Appendix J and Figures 2-7) were distributed for 

review.  Once the data was presented, the researcher answered questions and the results 

were discussed.  Based on the data, the committee concluded that the proposed 

curriculum was superior to most districts, and equivalent to districts that were perceived 

to have superior resources. 

When it came time to schedule the next month’s meeting, the committee decided 

that enough progress had been made, and there was no longer a need to schedule two 

days a month.  One day a month for the remainder of the school year would be sufficient 

to finish the curriculum on schedule.  Only two teachers did not have at least a 
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preliminary draft completed for their individual courses.  The next meeting was 

scheduled for Wednesday, April 14, 2007. 

The April meeting was unusual.  During the interim between this meeting and the 

March meeting, changes had been made to preliminary course drafts.  Several teachers 

submitted a final draft for the Assistant Superintendent to review.  Also, the Professional 

Development Committee for the school district (also known as the Act 48 Committee), 

had met and decided that technology should be the subject of the June 11 teacher in-

service training day.  They had requested that the Computer Technology Curriculum 

Committee suggest activities for the training date.  The committee felt that this was the 

perfect opportunity to present the final draft of the Information and Communications 

Technology Curriculum to the teachers and discuss its effect on other content areas, 

specifically, the need to integrate computer technology across the entire curriculum.  The 

committee thought that this would be the proper forum to solicit input and open a dialog 

with other content areas in the hopes of working together to support one another.  The 

two committees agreed to meet Monday, April 30, 2007, to plan the June 11 training day.  

The results of the April 30 meeting are not reported because in-service training is outside 

the scope of this study. 

The committee then proceeded to address issues that had not been addressed at 

the last meeting.  The first issue was clarification of the new, mandatory technology 

course that had been approved by the school board in February.  Members were not clear 

on what would be included in this course.  The department head clarified this requirement 

by stating that it is a required, one-year course for all ninth grade students and is to be 

implemented in the 2007-2008 school year.  Those students entering the tenth, eleventh 
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and twelfth grade are exempt from this course.  The course is designed to cover basic 

computer skills for three days, and study skills for three days to fit the 6-day rotation 

schedule of the district.  A business certified teacher will provide instruction for the 

computer skills portion, and an English certified teacher will cover the study skills 

portion of the course.  The basic computer skills will include keyboarding and word 

processing to ensure exposure to the skills necessary to support academic achievement.  

The course will be graded as pass/fail, which students must pass to be eligible to 

graduate. 

The NCLB requirement of becoming technologically literate by the end of the 

eighth grade was also discussed.  To meet the NCLB requirement, the Assistant 

Superintendent for Curriculum and Instruction required that the NETS for Students be 

included in the curriculum template, thereby adopting ISTE’s definition of technological 

literacy.  The committee agreed that the school district could not adequately meet this 

requirement with the current, once every six-day class in the elementary and middle 

school grades.  To ensure compliance, computer technology must be integrated across the 

curriculum.  The Assistant Superintendent agreed and stated that the training day on June 

11 would present the perfect forum to inform teachers that they will have to use 

technology in other content areas as well.  Most teachers are using computer technology, 

but this will be the first time that it will be openly discussed by teachers from all content 

areas.  The Assistant Superintendent and researcher expected this would be the perfect 

opportunity to encourage more collaboration from all content areas and ensure 

implementation across the entire curriculum for the district.  Technology integration 
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would no longer be an option.  It was the opinion of the Assistant Superintendent that the 

professional development committee would support this initiative as well.  

A teacher concern was also noted.  The new required technology/study skills 

course is to be graded on a pass/fail basis, the same as the middle school computer 

courses.  The committee proposed changing these courses to the standard A-F grading 

scale.  They believe that when students realize the course is graded on a pass/fail basis, 

effort and motivation decline dramatically.  The Assistant Superintendent agreed to 

address this concern with administration and respond to before the end of the year.  The 

grade change proposal of the committee was eventually denied. 

As a group, the teacher members then addressed the issue of elementary and 

middle school computer classes being grouped with special content courses (physical 

education, music, world languages, art, etc.), and as electives at the high school level.  

They expressed concern over increasing pressure to adhere to the Pennsylvania Academic 

Standards and NCLB.  The researcher brought up the fact that with no required 

technology course in high school for the 2006-2007 school year, the West Allegheny 

School District was deficient in meeting the standards required by the state.  The 

committee was confident that the newly required Basic Technology Skills course would 

be a step in the right direction to help eliminate this deficit.   

After a morning of lively discussion, the committee divided into the two 

subgroups (elementary and middle/high school) to continue to develop the curriculum.  

The researcher primarily worked with the middle school/high school group to make some 

minor revisions to the middle school courses and to help complete two unfinished 

courses.  An additional goal of this group was to work with the department head to devise 
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a proposed Five-Year Course Plan that would include a table of course offerings and 

outline current courses, changes, additions and deletions.  Table 4-7 provides the 

proposed Five-Year Course Plan.   

 At the end of the day, the committee met as a group to review work completed 

and put together a timeline to finish this project.  The following items were decided: 

• A draft of all unfinished courses was to be completed by the end of May. 

• For the 6/11/07 in-service training day, the curriculum draft will be presented to 

the faculty by the committee. 

• A draft of the proposed curriculum will be submitted to the school board policy 

committee in July 2007 for approval.  This proposal is to include: 

o The newly approved, 1-credit, Basic Technology Skills course required for  

graduation  

o Proposed course offerings, with additions/changes/deletions (Table 4-7) 

It was also decided at this time that there was no need for additional meetings of the full 

committee.  Drafts of currently unfinished courses were to be completed by the individual 

teacher members on the above timeline and forwarded to the Assistant Superintendent for 

review.  However, the committee did meet again on April 30, 2007, with the Professional 

Development Committee to plan the district wide in-service training day for teachers.   

The purpose of this meeting was beyond the scope of this dissertation and is not included 

in the data. 

The researcher continued to work with the Assistant Superintendent to prepare the 

draft for submittal to the school board for approval.  The month of May was spent 

compiling all the individual courses into one draft of the complete Information and 
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Table 4-7.  West Allegheny School District: Proposed Five-Year Course Plan of Information 
and Communications Technology Course Offerings 
 
 2006-

2007 
2007-
2008 

2008-
2009 

2009-
2010 

2010-
2011 

Full Year Courses 

Accounting I X X X X X 

Accounting II/III X X X X X 

Advanced Computer Technology X X X X X 

*Basic Technology Skills  X X X X 

Desktop Publishing I X X *Becomes a semester course 

Desktop Publishing II X X X X X 

IC3 Certification   *X X X 

Programming I –Introduction X X X X X 

Programming II – VB.net  X X X X X 

Programming III – Java  X X X X X 

Webpage Design X X X X X 

Word Processing II X X *Becomes a semester course 

Yearbook I/II X X X X X 

Semester Courses 

Access X X *Dropped 

Desktop Publishing I *Previously Year Course X X X 

Excel X X X X X 

*Management   X X X 
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Communications Technology curriculum, proofreading for errors and consistency, and 

reviewing for accuracy.  During May, the researcher was alerted that the International 

Society for Technology in Education (ISTE) had released a proposed draft of updated 

National Educational Technology Standards (NETS).  The researcher recommended to 

the Assistant Superintendant, that when ISTE officially adopted the new NETS, the 

curriculum be revised to include them.  ISTE had plans to announce the new, official 

NETS at the National Education Computing Conference (NECC) in June.   The Assistant 

Superintendent agreed to use the new NETS when they were officially adopted by ISTE. 

 Once the individual courses were compiled into one cohesive document, it was e-

mailed to all committee members.  At this time, four courses had not been completed and 

were not included in the initial document.  The researcher proofread the entire 

curriculum, with the primary responsibility to correct spelling and grammar errors, to 

verify that the Pennsylvania Academic Standards were correctly identified and referenced 

Table 4-7.  West Allegheny School District: Proposed Five-Year Course Plan of Information 
and Communications Technology Course Offerings (cont.) 
 
 2006-

2007 
2007-
2008 

2008-
2009 

2009-
2010 

2010-
2011 

*Marketing   X X X 

FrontPage X X *Dropped 

Keyboarding X X X X X 

PowerPoint X X X X X 

Word Processing X X X X X 

Word Processing II *Previously Year Course X X X 

*Additions/Changes 
X=Scheduled course 
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in each course, and to make changes to ensure consistency from course to course, in 

content, style and format.  The researcher’s revisions were marked electronically and sent 

to all members of the curriculum committee on May 23, 2007.  Committee members were 

to review their courses to accept the revisions made by the researcher or make additional 

changes.  Committee members were given a deadline of May 30 to respond.  On May 31, 

the researcher received the remaining four courses to proofread.  Due to the late submittal 

and approaching summer break, all four courses had to be corrected and returned the 

following day.  These courses were then added to the curriculum draft on June 1, 2007. 

 The deadline for submitting the proposed curriculum to the school board for 

review was mid-July.  However, the teachers’ last work day was June 11.  All changes to 

the curriculum had to be made prior to the teachers’ last day.  Anticipating that ISTE 

would approve the new NETS, the researcher began building new matrices that cross-

referenced the applicable Pennsylvania Academic Standards for Science and Technology 

to the new NETS.  Appendix G provides a sample of one of the 12 matrices produced. 

 During the National Education Computing Conference that was held June 24-27, 

2007, ISTE officially announced the approval of the new NETS.  At this time the 

researcher began updating all courses that embodied the curriculum, to be current with all 

recommended standards, not just the required Pennsylvania Academic Standards.  Due to 

the length of the document, this process was ongoing until July 9.  The Assistant to the 

Superintendent for Curriculum and Instruction reviewed and approved the updated draft.  

Based upon this approval, the draft became the proposed curriculum.   

 The proposed Information and Communications Technology Curriculum was 

submitted to the curriculum committee of the school board for the mandatory review in 



www.manaraa.com

73 

July.  The proposal was added to the agenda for the full school board meeting scheduled 

for August 8, 2007.  The researcher was invited to attend and asked to participate in the 

formal presentation recommending that the school board approve the new curriculum for 

implementation in the 2007-2008 school year.  The presentation was to be approximately 

15 to 20 minutes in length.  The Assistant Superintendent for Curriculum and Instruction 

presented the introduction and overview, the researcher presented the research base and 

new NETS, and the department head presented an outline of courses and proposed 

changes.  At the conclusion, the board approved the proposed curriculum and 

implementation schedule.  The final version of the curriculum was prepared and added to 

the school district’s website.  A hard copy resides at the district office for public 

inspection.  All teachers that participated in the Information and Communications 

Technology Curriculum Committee were notified of the approval.   

Figure 1 provides the Timeline of Events as they occurred in the curriculum 

development process.  The project was initiated in April, 2006, and ended with the school 

board approval on August 8, 2007.  Business and computer technology teachers were 

involved from December, 2006, until June, 2007.  The research base was collected and 

compiled during the summer months of 2006.  Data collection of curriculum for 

Allegheny County, Pennsylvania, commenced in October, 2006, and was completed in 

March, 2007.  One hundred percent of school districts contributed their computer 

technology curriculum.  Near the end of this project, the International Society for 

Technology in Education (ISTE) updated their National Educational Technology 

Standards for Students (NETS), creating the need to revise the curriculum before 

submission to the school board for approval.  The project concluded on August 8, 2007, 
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Figure 1.  West Allegheny School District Curriculum Development Timeline 

April 2006 May 2006 June-Sept. 2006 Oct. 2006 Nov. 2006 Dec. 2006 Jan. 2007 Feb. 2007 Mar. 2007 Apr. 2007 May 2007 

Study Initiated 

Research Collection 
Prepared 
Documents, 
Developed Needs 
Assessment Tool

Reviewed Philosophical 
Orientation,  
Comparably Sized School Data 
Reviewed, 
Proposed Course Offerings 
Finalized, 
Dept. Head to Develop 5-Year 
Course Plan, 
Technology Needs Reviewed for 
Budget, 
Groups Wrote Courses 

Individual 
Courses 
Assembled 
into Cohesive 
Curriculum 
Document, 
Revisions 
Reviewed 

Letter of Approval 
d

Began Collecting Curriculum 
Data, 
Prepared Condensed Lit 
Review as a Research Base, 
Created Curriculum Template 

1st Meeting of Full Curriculum 
Committee (2 days): 
Developed a Philosophical 
Orientation, 
Complete & Reviewed the Needs 
Assessment, 
Utilized Backward Design, 
Developed Proposed Scope & 
Sequence, 
Curriculum Mapping Process 
Defined, 
Working Groups Assigned, 
Comparably Sized Districts to be 
researched 

School Board Approved 
Technology Skills Course, 
Elementary Group 
Completed Draft of 
Courses, 
Curriculum Mapping 
Occurred, 
Maps Reviewed, 
Remaining Tasks 
Reviewed 

Courses Revised, 
In-Service Training 
Addressed, 
Course Clarification, 
NCLB Requirement 
Discussed, 
Grading Scale Discussed, 
PA Standards Reviewed for 
Compliance, 
5-Year Plan of Courses 
Developed, 
Remaining Tasks Defined 

Maps Reviewed, 
Continued Working 
on Individual Courses, 
Continuity of 
Curriculum from 
Grade to Grade & 
Course to Course 
Reviewed, 
Allegheny County 
Curriculum Data 
presented 
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Figure 1.  West Allegheny School District Curriculum Development Timeline (cont.) 

75 

June 2007 July 2007 Aug. 2007 2007-2008 School Year 

Remaining Courses 
Finalized, 
1st Complete Curriculum 
Draft Completed, 
New NETS Approved by 
ISTE 

Proposed Curriculum Presented to the 
West Allegheny School Board for 
Approval, 
School Board Approved Curriculum 
to be implemented in the 2007-2008 
School Year 

Researcher Reviewed 
Curriculum to Ensure 
Continuity, Compliance 
with Standards, and 
Included New NETS, 
Curriculum Draft 
Finalized, 
Curriculum Submitted to 
School Board Curriculum 
Review Committee 

New Curriculum Implemented 
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when the new Information and Communications Technology curriculum was 

unanimously approved by the West Allegheny School District Board of Directors for 

implementation in the 2007-2008 school year. 

 

Influencing Factors 

 While developing the curriculum, there were four primary factors that are 

noteworthy because they had a direct impact on the decision making process.  They were: 

1. The No Child Left Behind Act (NCLB) 

2. The Pennsylvania Academic Standards for Science and Technology 

3. National Educational Technology Standards for Students (NETS) 

4. The Collective Bargaining Agreement between the West Allegheny Education 

Association and the West Allegheny School District, 2005-2006 Through 2009-

2010 (teacher’s contract). 

 In January, 2002, President George W. Bush reauthorized the Elementary and 

Secondary Education Act (ESEA).  It is better known as the No Child Left Behind Act 

(NCLB), a controversial act aimed at improving accountability.  Any school district not 

complying with its provisions could potentially lose federal funding.  NCLB contains a 

provision that directly pertains to computer technology.  It states:   

Section 2402b Goals 

(2) ADDITIONAL GOALS – The additional goals of this part are the 

following: 

(A) To assist every student in crossing the digital divide by ensuring that 

every student is technologically literate by the time the student finishes the 
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eighth grade, regardless of the student’s race, ethnicity, gender, family 

income, geographic location, or disability. 

(B) To encourage the effective integration of technology resources and 

systems with teacher training and curriculum development to establish 

research-based instructional methods that can be widely implemented as 

best practices by State educational agencies and local educational 

agencies.  (No Child Left Behind Act of 2001, H.R. 20 USC 6301, 107th 

Congress, 2002) 

 
The second factor, the Pennsylvania Academic Standards for Science and 

Technology is included as Appendix D.  These standards are approved and adopted by 

the Pennsylvania State Board of Education, “who has the power and duty to review and 

adopt regulations that govern educational policies and principles and establish standards 

governing the educational programs of the Commonwealth, upon recommendation of its 

councils” (Pennsylvania Department of Education, n.d.).  As a public school district in 

the Commonwealth of Pennsylvania, the West Allegheny School District is required to 

implement all academic standards adopted by the Commonwealth. 

 The National Educational Technology Standards for Students (NETS), the third 

factor of note, was not a requirement of any governing body.  However, the West 

Allegheny School District prides itself on not only complying with state standards, but 

also national standards.  Although NETS are not officially adopted by the U.S. 

Department of Education, “the standards are used in every U.S. state and many countries, 

are credited by most with significantly influencing expectations and creating a target of 

excellence relating to technology” (International Society for Technology in Education, 
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n.d.).  The West Allegheny School District recognized the expertise and reputation of the 

International Society for Technology Education (ISTE) that developed the NETS, and 

believed the NETS to be pertinent to include in their curriculum.  In essence, they 

adopted ISTE’s definition of what it means to be technologically literate, as required by 

NCLB. 

 The fourth factor that influenced the decision making process of writing 

curriculum was the current Collective Bargaining Agreement between the West 

Allegheny Education Association and the West Allegheny School District (teacher’s 

contract).  This had particular influence due to a clause that relates to elementary 

preparation time.  The school district operates on a six-day rotation to accommodate 

special content areas.  In the elementary grades, the special content areas (also known as 

specials) are Art, Music, Physical Education, Swimming, Library, Computer, and Foreign 

Language.  Each student has a daily special.  On two of the six days, each student has two 

specials.  While the elementary class attends the specials, the elementary classroom 

teacher is guaranteed preparation time.  The Collective Bargaining Agreement (2005) 

stipulates: 

Classroom and Special Education teachers in grades K-5 shall receive 

additional preparation periods of varying lengths and at varying times as a 

result of being released from supervisory responsibility during instruction 

in Art, Music, Physical Education, Swimming, Library, Computer, and 

Foreign Language by appropriate specialists.  The total available time for 

such periods shall be a minimum of 220 minutes.  On a 6 day rotation 
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(SIC), with no less than a continuous 30-minute prep occurring each day 

during the student instructional time.  (pp. 9-10) 

At the middle school and high school level, the specials are more varied.  This factor had 

to be considered.   

 When the researcher collected data from comparably sized school districts, it was 

noted that none operated on a six-day rotation (see Appendix I).  At the elementary level, 

comparable schools did rotate their specials on a once-a-week schedule.  However, at the 

middle school level, a majority of schools changed their rotation schedule to daily 

instruction in 6-, 9-, or 12-week blocks.  At the high school level, the rotation was 

typically on a semester or full-year basis.  The West Allegheny School District utilizes 

the six-day rotation at all grade levels.  Only one other school district could be located in 

Allegheny County that utilizes the six-day rotation.  This district is not comparably sized.  

 The curriculum committee discussed this at length and believed that the school 

district should consider changing the rotation schedule to be similar to a majority of 

schools in the county.  The Assistant to the Superintendent for Curriculum and 

Instruction thought this warranted further discussion at the administrative level.  The 

administration did like the recommendation, and believed it warranted attention, but 

could not make any changes until the current collective bargaining agreement expires, 

which will not be until 2010.  The committee had to proceed and accommodate the six-

day rotation. 
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Trends and Best Practices 

 For the 2006-2007 school year, all public school districts in Allegheny County, 

Pennsylvania, were contacted via phone and e-mail with a request for a copy of the 

curriculum for all courses that included computer technology.  In Pennsylvania, school 

curriculum is considered public information.  To fulfill the request of the researcher, 

some school districts required confirmation of the researcher’s academic qualifications, 

some school districts required written requests via e-mail, and others were satisfied with 

verbal requests made during the initial telephone call. 

 The resulting documents came in a wide variety of forms.  Some districts 

complied with documentation that included the full curriculum for the business or 

computer technology department, while other districts did not have a formal curriculum 

and provided documentation that included a course listing with short course descriptions.  

There was a pronounced disparity on what individual school districts consider a 

curriculum. 

 To determine if any current trends exist, the researcher looked individually at all 

the courses offered at each school district and compiled the results into a comprehensive 

Excel worksheet that listed all courses offered in Allegheny County by school district.  

Allegheny County consists of 43 school districts with 54 high schools.  The resulting 

worksheet is included as Appendix J.  Using the charting option of Excel, the data was 

compiled to determine current trends.  Several apparent trends are represented by Figures 

2 through 7. 

 Figures 2 and 3 represent the trends that were identified in the elementary grades. 
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The computer technology course selections available in the elementary grades are 

represented in Figure 2.  Figure 3 identifies the public school districts that offer Basic 

Computer Operations.  This type of course begins in kindergarten and peaks in grades 

three through five.  A small percent (11%) of school districts begin keyboarding in the 

third grade. 

 Figure 4 represents the trend for courses in keyboarding for Allegheny County 

School Districts.  Keyboarding starts as early as third grade.  The number of school 

districts continues to increase, with a peak of 78% of school districts offering 

keyboarding courses at the high school level. 

 Figure 5 represents the computer technology courses available at the 

middle/junior high school grade levels.  Basic operations declines to 35%, keyboarding 

fluctuates, and the Microsoft Office Suite is introduced. 

 Figure 6 represents the trend for the Microsoft Office Suite for all grades.  Twenty 

percent of schools introduce this software package in the sixth grade.  Usage peaks at the 

high school level with 96% of school districts offering at least an introductory course. 

Figure 7 represents the computer technology courses offered in the high school 

grades.  The number of school districts that offer keyboarding peaks at 78% at the high 

school level.  The number of school districts that offer at least an introductory course on 

the Microsoft Office Suite software package peaks at 96% at the high school level.  

Ninety-one percent of high schools in Allegheny County offer Multimedia/Web Page 

Design courses.  The courses that are offered in the fewest number of high schools in 

Allegheny County are MOS or ICDL Certification (19%), CISCO/ORACLE Academy 

(19%), and A+ Certification/Networks (15%). 
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Guidelines and Recommendations for Subject Matter 

 The Computer Technology Curriculum committee voted to change the name of 

the business curriculum to be the Information and Communications Technology 

Curriculum to reflect the philosophy of the school district and what it realized to be the 

importance of computer technology skills to prepare graduates with the skills necessary 

to compete in an ever-changing society.  The Information and Communications 

Technology curriculum was unanimously approved by the West Allegheny School 

District, Board of Directors on August 8, 2007, for implementation in the 2007-2008 

school year.  The approved curriculum is provided as Appendix K. 
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Figure 2.  Computer technology course selections available in the elementary grades in the public schools of Allegheny County, 
Pennsylvania.  
_______________________________________________________________________________________________________ 
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Figure 3.  Public school districts in Allegheny County, Pennsylvania, that offer Basic Computer Operations in the elementary grades. 
_______________________________________________________________________________________________________ 
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Figure 4.  Public school districts in Allegheny County, Pennsylvania, that offer Keyboarding or a combination of Keyboarding and 
Word Processing. 
_______________________________________________________________________________________________________ 

11%

20% 20%

59%

67%

52%

78%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Grade 3 -
Keyboarding

Grade 4 -
Keyboarding

Grade 5 -
Keyboarding

Grade 6 -
Keyboarding

Grade 7 -
Keyboarding/Word 

Processing

Grade 8 -
Keyboarding/Word 

Processing

HS - Keyboarding

Keyboarding, K-12



www.manaraa.com

 
 

86 

 

Figure 5.  Computer technology courses offered in public schools in Allegheny County, Pennsylvania, for the Middle/Junior High 
School grade levels. 
_______________________________________________________________________________________________________ 
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Figure 6.  Microsoft Office Suite courses offered in the public schools of Allegheny County, Pennsylvania. 
_______________________________________________________________________________________________________ 
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Figure 7.  Computer technology course selections for public high schools in Allegheny County, Pennsylvania.
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Chapter 5 

SUMMARY AND DISCUSSION 

 The final chapter of this dissertation is devoted to summary and discussion.  The 

research problem will be restated, the significance of the study revisited, the research 

methodology reviewed, the results summarized, and the study discussed.  This chapter 

will conclude with recommendations for further study. 

 

Statement of the Problem 
 
 Prior to the initiation of this study, the West Allegheny School District did not 

have a formal computer technology curriculum.  The curriculum used was a compilation 

of course descriptions and general guidelines that the school district administrators 

acknowledged was lacking.  It was determined to be insufficient in meeting the needs of 

the student body and in meeting state requirements and federal mandates.   

With the previous curriculum, it was possible to advance through the grades and 

graduate without keyboarding skills or a basic understanding of computer technology.  

The Superintendent and Assistant to the Superintendent for Curriculum and Instruction 

recognized the importance of technology in today’s society and targeted the computer 

technology curriculum to be updated to meet the needs of the student body and to provide 

instruction that will give graduates the computer skills necessary to compete in a 

technologically advanced world.



www.manaraa.com

90 

Significance of the Study 

The significance of this study is two-fold.  First, when this study was initiated, 

trend data did not exist that defined K-12 Computer Technology Curricula for the 2006-

2007 school year in public school districts for Allegheny County, Pennsylvania.  Second, 

the West Allegheny School District needed a district-wide, formal K-12 Computer 

Technology Curriculum.   

 The research questions addressed by this study are: 

1. What impact does NCLB and Pennsylvania Academic Standards have on technology 

curriculum? 

2. What are the current trends in K-12 computer technology curriculum for Allegheny 

County, Pennsylvania? 

3. What Information and Communications Technology curriculum should be adopted 

and implemented by West Allegheny School District for the 2007-2008 school year? 

To answer these questions, this study reports the four factors that influenced the 

development process used by this school district and provides a curriculum that not only 

meets the needs of the district, but provides current content that will help produce 

graduates with the needed computer skills to be productive citizens in today’s 

technologically advanced society. 

 

Review of the Methodology 

 This study entailed qualitative research methodology, primarily action research 

and unobtrusive methods.  For action research, the researcher became a participant 

observer in the curriculum development process to solve the problem of an antiquated 
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curriculum.  The researcher is an outsider that collaborated with insider practitioners, a 

method substantiated by Herr and Anderson (2005, p. 3).   Field notes were transcribed to 

provide a detailed description of all curriculum committee meetings.  A reflective journal 

was kept by the researcher to document impressions, feelings, and additional notations.  

Each observation was scrutinized to identify the context of the situation and to explain all 

factors that influenced the perspective and experience of the researcher. 

 The researcher utilized unobtrusive measures to collect data from all 43 school 

districts in Allegheny County, Pennsylvania.  Allegheny County was chosen because it 

encompasses West Allegheny School District, includes a large city (Pittsburgh), and is 

the second most populace county in the Commonwealth of Pennsylvania.  The researcher 

anticipated that these factors would produce results that could potentially be generalized 

to other similar populations.  In Allegheny County, Pennsylvania, curriculum is 

considered public information and falls under the guise of archival material.  Archival 

material is not influenced by the research.  Berg (2004, p. 211) supports this supposition. 

 The data was collected and compiled into a comprehensive Microsoft Excel 

worksheet that included the computer technology course offerings by grade level for all 

school districts in Allegheny County.  Using the charting feature, trends were then 

analyzed.  Descriptive statistics were used to report the results. 

 

Summary of the Results 

Today’s Students 

The ethnic and socioeconomic makeup of the West Allegheny School District is 

somewhat homogeneous.  The student population is predominantly white, with 2% 
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Asian/Pacific Islander, and 3% black (Table 4-1, p. 42). Sixteen percent of students come 

from low-income families.   

The student body of the West Allegheny School District is similar to any other 

with respect to technology use.  As observed by the researcher in social settings, students 

were seen using technology such as cell phones, hand held video games, and other 

electronic devices.  These students ranged in age from 5 to 18, and all seemed at ease 

with the operation of these devices.  These activities did not appear to be out of the norm 

as observed by the non-reaction of parents, teachers, and administrators.  Due to a school 

policy banning electronic devices during school hours, no electronic devices were 

observed during normal school hours. 

 

The Need for Technology Curriculum 

 When this study began, teachers were supplied with an informal curriculum 

comprised of course descriptions and general guidelines.  Teachers were given 

considerable academic freedom to provide instruction.  As a result, there was no 

consistency from grade level to grade level or course to course.  The curriculum lacked 

continuity.  Students could progress through the grades and graduate without keyboarding 

skills or a basic understanding of computer technology.  A technology course was not 

required for graduation. 

 The district administrators realized that the current curriculum was lacking and 

were determined to correct this situation.  They wanted a solid, dynamic, research-based 

curriculum that would be free to change as technology changes and provide instruction 

that would empower graduates with the technology skills needed to succeed in a 
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technologically advanced society.  It was important that the curriculum be delivered 

consistently from grade level to grade level and offered continuity from course to course.  

It also needed to be implemented across the curriculum in order to be considered 

successful. 

 

Curriculum Development 

 Previous administrators had tried unsuccessfully to create a formal curriculum for 

this content area.  The reasons for the failure are unknown and could only be speculated 

on by teachers that were employed at that time.  With that in mind, the Superintendent 

and Assistant to the Superintendent for Curriculum and Instruction were willing to 

include the researcher in this process.  The Superintendent appointed the researcher as a 

member of the computer technology curriculum committee.  The primary roles of the 

researcher were to provide current research and an outsider’s perspective.  

 The new curriculum needed to follow the design used by West Allegheny School 

District for all content areas, and consisted of the following components: 

1. Title Page 

2. Acknowledgements Page(s) 

3. Philosophical Orientation Statement 

4. Table of Contents 

5. Course Description Page (for each course) 

6. Course Curricula (broken down by grade level for K-8, individual courses for 

high school) 
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The philosophical orientation differed by content area and was written by the content area 

curriculum committee.  The individual course curricula were developed by the individual 

teacher or teachers that taught the course and consisted of the units covered.  These 

course curricula are used as the basis for individual lesson plans created by the teachers.  

They are cross referenced to the appropriate Pennsylvania Academic Standard and 

applicable or recommended national standard.  In the case of the computer technology 

curriculum, the researcher modified the curriculum template to include the Pennsylvania 

Academic Standards for Science and Technology, sections 3.6, 3.7, and 3.8.  Although no 

national standards exist for computer technology, the West Allegheny School District 

recognizes the expertise and reputation of the International Society for Technology in 

Education (ISTE), and decided to include their National Educational Technology 

Standards for Students (NETS) in their course curricula. 

The first priority of the curriculum committee was to develop a philosophical 

orientation, basically a vision statement to guide curriculum decisions.  By accepting 

input from all curriculum committee members, the members felt that their opinions 

mattered and they were part of the process.   

Once the philosophical orientation was drafted, committee members completed a 

Needs Assessment (Appendix H), the purpose of which was to identify the strengths and 

weaknesses of the current curriculum.  The results of the Needs Assessment were very 

important to the committee.  By having each member complete the Needs Assessment 

individually, unique opinions and perspectives surfaced that aided in the curriculum 

development process.  The following areas were identified as weaknesses: 
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• The current department name did not reflect the currency and importance of 

subject matter 

• Technological literacy was lacking in the elementary and middle school 

grades 

• The computer teachers for the elementary and middle school grades were 

lacking direction and consistency of instruction 

• The NCLB mandate of being technologically literate by the end of the eighth 

grade was not being met 

• Middle school needed the most attention 

• High school courses were electives, therefore not meeting the PA Standards 

• There was no technology course requirement for graduation 

Many committee members commented that the Needs Assessment was the first honest 

look at the curriculum that anyone had done.  The Needs Assessment confirmed to the 

teachers that the administrators valued their input and supported their ideas.  It helped 

provide direction for the committee.   

 As a result of the Needs Assessment, two important decisions were made.  First, 

the committee voted to change the name of the department from Business and Computer 

Science to Information and Communications Technology.  Second, the committee 

utilized Wiggins and McTighe’s (2005) concept of Backward Design by focusing on the 

technology skills that graduates should have.  They used these skills as the basis for 

course selections and curriculum decisions.   

Once the Needs Assessment was completed and discussed, the committee 

reviewed the current course selections and discussed changes and additions.  The 
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committee developed Table 4-2 (p. 51) as proposed course sequence/offerings for the 

new curriculum.  Once the committee agreed on the overall course scope and sequence, 

the members had a better understanding of the overall picture and how their individual 

courses fit into the curriculum schema. 

The teacher members were divided into two grade level groups, one for 

elementary and one for middle school and high school.  By working in these specific 

groups, the issues of consistency and continuity were addressed.  This provided the 

opportunity for an open exchange of ideas and allowed members to discuss changes and 

improvements.  As a result, these teachers took ownership of their courses.   

To map the curriculum, the Assistant to the Superintendent for Curriculum and 

Instruction used enlarged copies of the curriculum templates (Appendix F), and displayed 

them on the walls of the meeting room.  Members used stickers to identify courses and 

the appropriate standard that applied.  Although simplistic, it worked very well for this 

committee.  Members could easily view progress and see what areas needed attention. 

As the process unfolded, the researcher provided the committee with data 

collected from comparably sized school districts and with the curricula used by all school 

districts in Allegheny County.  It was important to the members of the committee to see 

what courses and curriculum were currently being offered elsewhere.  This information 

provided them with curriculum examples and allowed them to compare their courses to 

similar ones offered by other school districts.  Armed with examples, teachers felt more 

confident with their submitted courses.  It was also important for teachers and 

administrators to see how the West Allegheny School District compared to others. 
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The fact that a student could graduate without keyboarding skills or a basic 

understanding of computer technology was a problem serious enough that the committee 

took immediate action.  This was interpreted by the committee to mean that the school 

district was deficient in meeting the Pennsylvania Academic Standards for Science and 

Technology in the high school grades.  Since all business classes were electives, the 

required high school standards could not be met.  The curriculum committee 

unanimously agreed to propose that a one-credit technology course become a graduation 

requirement.  This proposal was submitted to the school board and approved six months 

before the formal curriculum.  The approved course will cover keyboarding, the 

Microsoft Office Suite, and study skills.  A business certified teacher will provide 

instruction for keyboarding and the Microsoft Office Suite, and an English certified 

teacher will provide the instruction for study skills.  It will be graded on a pass/fail basis 

and the freshman class of the 2007-2008 school year must pass this course to be 

considered a candidate for graduation. 

The committee also emphasized the dynamic nature of technology.  It was 

important to members that the curriculum could change to meet the needs of students and 

the demands of new technology.  As such, the department head was assigned the task of 

putting together a 5-year plan for course additions and changes.  The West Allegheny 

School District follows a 5-year curriculum review cycle.  It was important to teachers 

that they could make changes prior to the next review cycle.  The resulting 5-year plan is 

included as Table 4-7 (p. 70). 

Once the study was approved, the curriculum development process took 14 

months to complete.  Teachers were actively involved for seven months.  The remaining 
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time was used to conduct research, create templates, compile drafts, edit the curriculum, 

and prepare for presentation to the school board.  The formal curriculum (Appendix K) 

was approved by the West Allegheny School District Board of Directors on August 8, 

2007. 

   

Influencing Factors 

 Four factors had a direct impact on the decision making process for curriculum 

development.  They were: 

1. The No Child Left Behind Act (NCLB) 

2. The Pennsylvania Academic Standards for Science and Technology 

3. The National Educational Technology Standards for Students (NETS) 

4. The Collective Bargaining Agreement between the West Allegheny Education 

Association and the West Allegheny School District, 2005-2006 Through 2009-

2010 (teacher’s contract) 

 
 NCLB contains a provision that every student must be technologically literate by 

the time the student finishes the eighth grade.  This creates a conundrum for two reasons.  

First, NCLB does not provide a definition for technologically literate; neither does the 

Commonwealth of Pennsylvania.  It is the responsibility of the individual school district 

to provide a definition.  As chapter 2 (Literature Review) of this dissertation confirms, 

even the experts cannot agree on a definition.  Without a recognized definition, the 

NCLB mandate cannot be met.  The curriculum committee skirted this issue at every 

turn.  As a result, the committee decided against providing their own definition, and 

instead, to adopt the definition of technology literacy provided by the International 
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Society for Technology in Education (ISTE), on which the National Educational 

Technology Standards for Students (NETS) are based.  Their definition states: 

Technology literacy is more than the understanding of current uses of 

technology, and it is more than the ability to use common technology-

based tools according to a given prescription for achieving some specific 

outcome.  Technology literacy involves: 

• demystifying technology through conceptual understandings of the 

underlying science and mathematics principles, 

• operational competence with modern technology systems, 

• the ability to evaluate and use a variety of common technology 

applications, 

• the ability to innovate and invent ways of applying technology in 

challenging new situations, 

• an awareness of technology-related careers and of factors critical 

to success in those careers, and understanding of and sensitivity to 

societal issues related to technology.  (Thomas & Knezek, 1995) 

 
 The second factor that had a direct influence was the Pennsylvania Academic 

Standards for Science and Technology, sections 3.6, 3.7 and 3.8 (Appendix D).  These 

standards were approved by the Pennsylvania State Board of Education and are required 

content for all districts in the Commonwealth. 

 The third factor that had a direct influence was the National Educational 

Technology Standards for Students (NETS) (Appendix E).  These were developed by the 

International Society for Technology in Education (ISTE).  Recognizing the expertise and 
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experience of this organization, the Superintendent and Assistant to the Superintendent 

for Curriculum and Instruction included the NETS in the curriculum.  This decision was 

based on the need for the curriculum to be research-based and was confirmed by the 

curriculum committee when they voted to adopt their definition of technology literacy. 

 The final factor that had a direct influence in curriculum decisions was the current 

Collective Bargaining Agreement between the West Allegheny Education Association 

and the West Allegheny School District (teacher’s contract).  The school district operates 

on a 6-day rotation for all grades.  The rotation does not include core required subjects.  

The rotation was initially set up to include what the district considered special content 

areas (also called specials).  These special content areas include:  Art, Music, Physical 

Education, Health, Swimming, Library, Computer, and Foreign Language.  On each of 

the six days, each elementary student has one special.  On two of the six days, each 

elementary student has two specials.  In grades 6-12, they are more varied.  These 

specials are recognized in the teacher’s contract.  Specifically, the elementary classroom 

teacher is given additional preparation time while their students are receiving instruction 

in the special content areas. 

 Being grouped with the special content areas creates a major problem in the 

middle school grades.  Based on a 180-day school year, the 6-day rotation equates to 30 

days of instruction for each special.  This means that the teacher only sees the same 

students once every six school days.  Too much time lapses between classes to ensure 

retention, and a major complaint of the computer teacher is that 30 days is not enough 

time to properly cover the material.  When the Needs Assessment was completed, all 

committee members agreed that this was indeed a problem that warranted attention.  The 
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only solution that could be implemented for the 2007-2008 school year was to integrate 

computer technology instruction across the curriculum.  This proposed solution was 

endorsed by the district administrators and implemented with the approved curriculum. 

 Upon further investigation by the researcher, only one other school district in 

Allegheny County, Pennsylvania, operates on a 6-day rotation.  All other districts operate 

with a 6-, 9-, or 12-week block rotation for their special content areas.  When this 

evidence was presented to the committee, the Assistant to the Superintendent for 

Curriculum and Instruction agreed to present it to the Superintendent and school board, 

and proposed that the 6-day rotation be discontinued.  Unfortunately, the terms of the 

current contract negated any immediate changes in the rotation schedule.  However, the 

administrators and school board plan to change to a block rotation when the current 

teacher’s contract expires.  

 Although four factors had a direct influence on the curriculum development 

process, two other factors emerged that had an indirect influence.  As the researcher 

collected the computer technology curriculum from all other districts in the county, it was 

made available to members of the curriculum committee.  This became a valuable 

resource.  Although none of the curricula were copied, many teachers used other schools’ 

curricula as examples and to help determine the correct Pennsylvania Academic Standard 

that applied to the units covered in their courses.  Many members stated to the researcher 

that this helped expedite the process.  This was unique because the district had never 

before collected other school districts’ curricula to use in the curriculum development 

process. 
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 The second indirect influence was the data collected from comparably sized 

districts (Appendix I).  The results of this data revealed that the 6-day rotation is not 

common.  It is not used in any of the comparably sized school districts.  This fact did not 

go unnoticed by the Superintendent and school board.   

 

Discussion 

Curriculum Development 

 Although the entire curriculum development process took a total of 14 months to 

complete, content area teachers were only involved for seven.  Their involvement was 

expedited due to the contributions of the researcher.  Having access to current research 

and curriculum examples was found to be extremely helpful.  With examples in hand, 

teacher members did not feel like they were charting new territory.  For several, having 

examples helped calm their fears of making mistakes. 

 The researcher observed a tremendous change in the committee members.  

Having failed in an earlier attempt to write a formal curriculum, members were initially 

hesitant to put forth effort on a project that might fail.  Once the curriculum committee 

members were shown the resources (the researcher, current research and curriculum 

examples), they realized that administration was willing to provide them with the tools 

necessary to write an effective curriculum.  Over the course of the meetings, their 

commitment to this project and willingness to work together increased dramatically.  

Members began to realize that their input was not only welcomed, but invaluable to the 

process.  They also came to the realization that their opinions mattered, and they had the 

power to initiate change and control student outcomes.  Members felt they were a part of 
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the process.  By being totally forthcoming with information, the teacher members came 

to understand the big picture, and how each course they taught fit into the overall 

curriculum schema.  By being so actively involved in the process, teacher members took 

ownership of their courses and the curriculum development process. 

 Having access to other school districts curriculum allowed members to compare 

the district’s course selections with that of other districts.  The committee wanted the new 

curriculum to be on par, or superior to surrounding districts.  At the end of the process, it 

was their opinion that they had succeeded and are now able to offer a superior 

Information and Communications Technology curriculum to other districts in the area.  

This realization instilled them with pride for their organization, thereby increasing 

morale.  With renewed vitality, they proudly presented the new curriculum to the 

teaching staff at the end of the school year. 

  

Curriculum Trends 

 Once the curriculum data was collected from all school districts in Allegheny 

County, Pennsylvania, it was analyzed to determine if any trends existed for the 2006-

2007 school year.  Several trends became apparent.  

 The first noticeable trend was the format of the curricula.  There was a wide 

disparity in what each district labeled as curriculum.  The collected curricula ranged from 

course descriptions and basic content guidelines to formal, voluminous pages of detailed 

course and unit content.  The only common feature of the data collection was that each 

district supplied a list of course selections and a short description. 
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 The compiled data for Allegheny County revealed several trends in course 

selections.  For the elementary grades, two trends were identified, Basic Computer 

Operations and Keyboarding.  Basic Computer Operations is defined as familiarity with 

introductory concepts and procedures, such as use of the mouse, basic hardware and 

software, and file access procedures.  A high percent (78%) of school districts offer Basic 

Computer Operations in kindergarten.  However, Basic Computer Operations peaks with 

a saturation of 85% of districts providing this instruction in grades three through five 

(Figures 2 & 3, pp. 83-84).  The percentage declines to 35% in grade six (Figure 5, p. 86).  

Some districts offer no instruction in computer technology in the elementary grades.  By 

the time they reach grade six, students should exhibit competency with basic hardware 

and software operations. 

 Providing an official technology education program in the elementary grades is 

the first step to establishing a technology base on which to build.  In today’s 

technologically advanced society, students are not only intrigued by technology, they 

embrace it.  It’s important that educators harness this curiosity and channel it in the right 

direction.  With unprecedented access to technology at an early age, elementary age 

students are fascinated with computers and start school ready to learn about them. 

The second trend for elementary grades is keyboarding.  For Allegheny County, 

only 20% of school districts provide keyboarding instruction in the 5th grade. The 

noticeable trend for keyboarding instruction is that it starts as early as 3rd grade with 11% 

of districts, but does not peak until high school with 78% of districts providing this 

instruction (Figures 2, p. 83, Figure 4, p. 85, and Figure 7, p. 88).  This is noteworthy.  

With today’s students considered “Digital Natives” (Prensky, 2005), it is imperative that 
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keyboarding and basic computer skills be taught as soon as possible.  There is an 

abundance of research to support keyboarding instruction, starting when the students 

reach age 10-12 (Andelore, 2001; Bartholome, n.d.; Draus, 2002; Erthal, 2002; Haug, 

2002; ITEA, 2002; Jennings, 2001; Mairs, 2004; Peterson, 2005; Shafer, 2002; Wells, 

2003; Yopp, 2003).  This is the target age group.  If not started in the elementary grades, 

it is a must in the middle/junior high grades. 

When the keyboarding data for Allegheny County is compared to Jennings (2001, 

p. 47) data on National Keyboarding trends, the data reveals that Allegheny County 

districts are initially outpacing the nation in the elementary and middle level grades.  

However, a severe discrepancy occurs at the high school level.  Jennings national data 

reports 9% of high schools offer keyboarding, while Allegheny County peaks with 78%, 

as shown in Figure 8.  By high school, students should already have keyboarding skills.  

The high percentage in Allegheny County may be due to a 2001 change in business 

teacher certification for Pennsylvania.  Prior to 2001, business teacher certification was 

limited to secondary schools.  In 2001, the certification was changed to K-12.  For 

teachers with the older secondary certification, providing instruction to younger students 

is often met with trepidation.  As these experienced business teachers retire, they are 

replaced with teachers that carry K-12 certification, and are better prepared to teach 

younger students. 

By the ninth grade, students should have already obtained keyboarding skills.  If 

not taught until high school, many students have already developed poor keyboarding 

habits from blogging, instant messaging, e-mail messaging, and participating in chat 
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rooms.  These habits must first be broken, or unlearned, so that proper keyboarding skills 

can be learned, thereby prolonging the process. 

 

 
 

In the middle/junior high school grades, the results are discouraging.  By this age, 

all students must start keyboarding or continue to build their computer skills.  Of all 

districts in Allegheny County, the highest percent of districts that offer keyboarding/word 

processing in the middle school grades is 67% (Figure 5, p. 86).  Although primary 

concentration is on keyboarding and introduction of the Microsoft Office Suite, the 

keyboarding percentage should be much higher.   

The importance of technology education with this age group is further evidenced 

by the requirements of No Child Left Behind.  With the requirement of becoming 

technologically literate by the end of grade 8, many districts are falling short.  All school 

districts should include keyboarding and the Microsoft Office Suite in these grades levels 

 
Figure 8.  Keyboarding Trends:  Allegheny County, Pennsylvania vs. U.S. 
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so that they are better prepared for high school courses that require and build critical 

thinking skills.  The Partnership for 21st Century Skills, The Road to 21st Century 

Learning (n.d.) reports that “eighth grade technology literacy is just a starting point – and 

a crucial way to get to the other high-level knowledge and skills essential for the 21st 

century” (p. 10). 

For Allegheny County school districts, instruction in the Microsoft Office Suite as 

a subject is prevalent.  It starts as early as grade 6, but does not peak until high school.  

The peak should occur in grades six through eight.  In the high school grades, only half 

(52%) of high schools offer an advanced course on the Microsoft Office Suite.  

Allegheny County is sorely lacking in certification courses, whether it is software 

certification such as MOS or ICDL (19%), or hardware/network certification like A+ 

(15%).  These are areas that need to be improved to prepare graduates that enter the job 

force.  Certification is an advantage for entry level job applicants, whether it is MOS, 

ICDL or IC3 for office workers, or A+ certification or Cisco/Oracle Academy for entry 

level computer technicians.   

Some districts do offer more advanced courses such as desktop publishing (44%) 

and multimedia/web page design (91%).  However, only 39% minimally offer an 

introductory computer programming course, and only 30% offer at least a second 

computer programming course.  These are precisely the types of courses needed; they 

concentrate on developing problem-solving and critical thinking skills.  Figure 7 (p. 88) 

provides the trend data for courses offered at the high school level. 

Although some districts are making an effort to prepare their students to become 

successful citizens in the 21st Century, Allegheny County, Pennsylvania, districts are not 
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currently heeding the advice of experts in the field.  Many districts are focusing on basic 

computer skills such as keyboarding and introduction of the Microsoft Office Suite at the 

high school level, when these courses should be offered at earlier ages.  With access to 

computer technology at younger ages, students are prepared to embrace technology 

earlier.  

Armed with this information, administrators and teachers should take the lead and 

revitalize their curriculum to meet the needs of students and prepare them for a 

technologically advanced world.  The trends indicate that progress is being made.  School 

districts are teaching basic skills in the elementary grades, but it’s not enough.  If these 

trends are indicative of the rest of the nation, more focus needs to be given to the 

middle/junior high school level to build on previous skills and lay the foundation so that 

high school instruction can concentrate on the courses that develop higher-order and 

problem-solving skills supported by research. 

The final, formal curriculum presented here should not be construed as a model 

curriculum.  A model curriculum for all school districts simply does not exist.  Every 

school district is different, with an exclusive student body with exceptional needs.   Each 

district will have unique factors that influence curriculum decisions, such as the 6-day 

rotation at West Allegheny School District.  The needs of the student body and the skills 

needed upon graduation must be the paramount considerations for all curriculum 

decisions.  Appendix K is provided as the viable solution for the computer technology 

curriculum dilemma faced by the West Allegheny School District. 
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Recommendations for Further Study 

 As the first official Information and Communications Technology curriculum for 

West Allegheny School District, it would be interesting to follow the freshman class of 

the 2007-2008 school year through graduation.  The student perspective on the 

effectiveness of the new curriculum could then be determined.  The curriculum 

development process utilized by the district included administrators, teachers, and the 

researcher as observer and participant.  Although the needs of the student body were of 

paramount importance, no students were actively involved in this process.  Interviews 

and surveys could be used to determine the student’s perception of the effectiveness of 

the new curriculum. 

Using the collected curricular data, it would also be interesting to see how 

Allegheny County, Pennsylvania, compares to the remainder of the state, or another 

major population center to see if the computer technology curriculum trends reported 

here are isolated to Allegheny County or are more widespread. 
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Appendix A 

LETTER OF APPROVAL FROM THE WEST ALLEGHENY SCHOOL 

DISTRICT 
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Appendix B 

WEST ALLEGHENY SCHOOL DISTRICT – BUSINESS AND COMPUTER 

TECHNOLOGY CURRICULUM FOR THE 2006-2007 SCHOOL YEAR 
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WEST ALLEGHENY SCHOOL DISTRICT 
COMPUTER TECHNOLOGY CURRICULUM 

2006-2007 
 
Middle School: 
 

• Students are in a computer class for 41 minutes every 6th school day. 
• This is every 8 days. 
• Students are having computer in 6th, 7th and, 8th grades. 
• A total of 30-32 classes per year, with assemblies, field trips, and testing. 
• Students are pulled out for resource, other academic classes, alternative education, 

meetings, and Honor’s Night assemblies. 
• Students are graded on a Pass/Fail Basis. 
• Class has no weight on the student’s GPA. 

 
 

• Students will report to computers for one nine week grading period during grades 
6, 7, 8. 

• Students will be graded with the A, B, C, D, F grading scale. 
• Students will demonstrate proficiency at the end of each nine-week period. 

 
 
 

• Students in 6th grade would have computer class 7th, 8th or 9th period.  9th period is 
an activity period.  Periods 7 and 8 are for specials, study halls and gym class. 

• Students in 7th grade would have computer class 3rd, 4th, or 9th.  Periods 3 and 4 
are specials, gym, and study halls.  9th Period is an activity period. 

• Students in 8th grade would have computer class, 1st, 2nd, or 5th period.  Periods 1 
and 2 are specials, study halls, or gym.  Period 5 is a study hall, drama, yearbook 
or band. 

• Students in 9th grade will be required to complete a yearlong course which would 
build upon the introductory skills acquired in 6, 7, 8 grade. 

 
 

• Eventually, demonstrating proficiency in technology will become part of No 
Child Left Behind. 

• Students are using My Access and have not received the proper instruction on 
keyboarding.  This is hindering their writing scores and leads to frustration for the 
students as well as prolonging the testing process. 

• Technology use has become an integral part of every job at every level and is 
needed to develop a well-rounded individual and competent citizen in today’s 
society. 
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6th GRADE-MAJOR UNITS AND SPECIAL ACTIVITIES: 
 
HARDWARE AND OPERATING SYSTEMS (1 week) 

• M- Log on and off 
• M- Use menu options and commands 
• M- Work with more than one software application: 
• I- Demonstrate use of computer hardware 
• I- Use a variety of input and output devices 
• I AND R- Identify key hardware and software terms 
• I AND R- Printing options 
• I- Laptop descriptions 
• I- SHARED DRIVES 

 
KEYBOARDING:  (4 weeks) 

• R- Home Row Keys 
• I- Learn the Alpha Keys (alphabet keys) 
• R- Use proper keyboarding posture and strokes 
• M- Use Typing Time to learn these skills (already at the Middle School) 

 
WORD PROCESSING:  (2 weeks) 

• R- Terms:  Menu bar, task bar, toolbars, ruler, margins, orientations, landscape, 
portrait 

• R- Format Font styles, colors, and size 
• M- Spelling and Grammar Check 
• M- Page orientations/layouts 
• M- Printing a document 
• R- Setting Margins and Tabs 
• I- Advanced formatting and Publishing skills 
• I- Use templates to create letters, memos, reports, etc. 

 
FILE MANAGEMENT:  (2 weeks) 

• M- Save a file 
• M- Difference between save and save as 
• M- Open a file 
• M- Create a new file 
• R- Create a folder 
• R- Copy and paste items/Cut and paste items 
• R- Identify files 
• R- Window resizing 
• R- Save to a folder 
• R- Place documents in a folder 
• I- Switch locations of files from folders 
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• I- Deleting files 
• I- Renaming a file 
• M- Opening Drives 
• I- Searching for files or folders 
• R- Terms:  desktop, desktop shortcuts, icons, drive, files, folders, task bar, 

Properties menu 
 
ETHICS:  (ongoing) 

• Follow district Acceptable Use Policy and Netiquette rules 
 
INTERNET:  (1 Week) 

• I- Using word with the Internet for Research and Reporting 
• R- Citing Internet Sources 
• R- Online Safety 
• I- Visit appropriate middle level history, mathematical, geography and science 

sites. 
• I- Basic searching Tools 
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7TH GRADE- MAJOR UNITS AND SPECIAL ACTIVITIES: 
 
 
INTERNET:  (1/2 week) 

• M- Basic Search Techniques 
• R- citing sources  http://www.apastyle.org/elecref.html- 

http://search3.apa.org/results.cfm 
• R- Using the Internet for Research 

 
KEYBOARDING:  (2 weeks) 

• M- Continue with the alpha key mastery 
• I- Introduce number and symbol keys 
• R- Skill Building (increasing speed and accuracy) 

 
CONTINUE MICROSOFT WORD:  (1 week) 

• R- Skill building with keyboarding while typing a report 
• R- Basic document formatting (report, letter, title page, bibliography) 
• R- Using Templates 

 
INTRO TO MICROSOFT EXCEL:  (1 ½ weeks) 

• R- Terms:  spreadsheets, workbooks, cells, columns, cell reference 
• M- Build formulas 
• M- Format rows, columns, and cells 
• I- Create Graphs 
• I- inserting functions 

 
INTRO TO MICROSOFT POWERPOINT:  (2 weeks) 

• M- Format backgrounds, 
• M- Insert Slides 
• M- Slide Layouts 
• I- Slide Master 
• R- Viewing slides and shows 
• R- Inserting photos 
• R- Inserting text boxes 
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8th GRADE- MAJOR UNITS AND SPECIAL ACTIVITIES 
 
REVIEW:  (3 days) 

• Hardware, file management, terms 
 
CONTINUE WORD APPLICATIONS:  (1 week) 

• M- Formatting 
• M- Setting up documents 
• M- Terms 

 
CONTINUE SKILL BUILDING:  (1 week) 

• M- Timed Typing 
 
CONTINUE EXCEL:  (1 week) 

• M- Review:  Graphing, Formatting 
• M- Functions 
• M- Formulas 

 
CONTINUE POWERPOINT:  (2 weeks) 

• M- formatting backgrounds, inserting slides, changing layouts 
• R- Text boxes and photo formatting. 
• I- sounds and photos from a file. 
• I- animations, transitions, timings 
• I- recording voices 

 
ETHICS:  (ongoing) 
 
INTERNET:  (1 ½ weeks) 

• M- Searching 
• I- Identifying addresses 
• I- Identifying good/poor web pages or sources- evaluating 

 
INTRODUCTION TO PUBLISHER:  (1 ½ weeks) 

• I- Terms 
• I- Creating a brochure 

 
INTRODUCTION TO FRONTPAGE:  (1 ½ weeks) 

• I- Terms 
• I- Creating and designing a basic web page. 
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ISTE national educational technology standards for students 
Grades 6-8 

1. Apply strategies for identifying and solving routine hardware and software problems 
that occur during everyday use. 

 
2. Demonstrate knowledge of current changes in information technologies and the effect 

those changes have on the workplace and society. 
 
3. Exhibit legal and ethical behaviors when using information and technology and 

discuss consequences of misuse. 
 
4. Apply productivity/multimedia tools and peripherals to support personal productivity, 

group collaboration, and learning throughout the curriculum. 
 
5. Design, develop, publish and present products (web pages, videotapes) using 

technology resources that demonstrate and communicate curriculum concepts to 
audiences inside and outside the classroom. 

 
6. Collaborate with peers, experts, and others, using telecommunications and 

collaborative tools to investigate curriculum-related problems, issues, and 
information, and to develop solutions or products for audiences inside and outside the 
classroom. 

 
7. Select and use appropriate tools and technology resources to accomplish a variety of 

tasks and solve problems. 
 
8. Demonstrate an understanding of concepts underlying hardware, software, and 

connectivity, and of practical applications to learning and problem solving. 
 
9. Research and evaluate the accuracy, relevance, appropriateness, comprehensiveness, 

and bias of electronic information sources concerning real-world problems. 
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High School Courses: 
 
ACCOUNTING I, WITH AUTOMATION  [0606]  10, 11, 12 YEAR      1 CREDIT 
 
The general objectives of Accounting I are to teach the student basic accounting 
procedures so that he or she may develop a better understanding of business activities and 
an appreciation of the values and possibilities of accounting for personal needs, 
vocational preparation, and for preparation for further study.  Automated Accounting 
Projects will be integrated throughout the course.  A hands-on approach provides 
understanding of the automated accounting systems.  Previous computer experience is 
not necessary. 
 
 
ACCOUNTING II, WITH AUTOMATION  [0608]  11,12 YEAR      1 CREDIT 
 
Students will learn accounting concepts and practices related to departmentalized, 
accounting vouchers, inventories, general accounting adjustments and corporate 
accounting.  This course is recommended for any student planning to major in business or 
accounting in college. 
 
Prerequisite:  A passing grade in Accounting I or the permission of the instructor 
 
 
ACCOUNTING III, WITH AUTOMATION  [0609]  12  YEAR      1 CREDIT 
 
Students will further study accounting concepts and practices related to corporate 
accounting and be introduced to concepts and practices related to management 
accounting, cost accounting, budgeting and accounting for not-for-profit organizations.  
This course is recommended for any student planning to major in accounting in college. 
 
Prerequisite:  A passing grade in Accounting II or the permission of the instructor. 
 
 
 
 
 
 
 

 KEYBOARDING  [0610]  9, 10, 11, 12 SEMESTER     .5 CREDIT 
 
Students will learn to type using the touch type method on personal computers using 
Microsoft Office Word software.  They will learn to set up documents that include letters, 
envelopes, reports, and simple tables.  Development of good work habits is emphasized. 
 

Must be taken with Word Processing I.  Students MUST REGISTER for both 
courses. 

Keyboarding and Word Processing I are recommended for ALL students.
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 WORD PROCESSING I  [0612] 9, 10, 11, 12 SEMESTER     .5 CREDIT 
 
Students will learn the Microsoft Office Word software package to generate documents 
using merge, tables, formatting, printing, and editing.  Development of good work habits 
is emphasized. 
 
Prerequisite:  Passing grade in Keyboarding 
 

This course must be taken with Keyboarding.  Students MUST REGISTER for 
both courses. 
 
 
WORD PROCESSING II  [0604]  10, 11, 12 YEAR       1 CREDIT 
 
Students will work with the Microsoft Office Word software package to learn advanced 
features such as macros, special print features, sorting, tables, graphics, merging, and 
templates.  This course will include a job simulation as a year-end project.  Development 
of good work habits is emphasized. 
 
Prerequisite:  Passing grade in Keyboarding and Word Processing I 
 
 

DATABASE  [0616]   9, 10, 11, 12 SEMESTER     .5 CREDIT 
 
Students will learn how to use a current database software package to create, enhance, 
design, and print database files.  Updating, searching, editing, indexing, and sorting are 
basic concepts that will be taught.  More advanced concepts of reports, letters, labels, 
custom screens and queries will also be explored. 
 
Keyboarding experience is helpful, but not required. 
 

This course must be taken with Spreadsheets.  Students MUST REGISTER for 
both courses. 
 
 

SPREADSHEETS  [0618]   9, 10, 11, 12 SEMESTER     .5 CREDIT 
 
Students will learn how to use a current software package to create, enhance, design and 
print worksheets.  Functions, advanced formulas, charts and maps are other topics taught.  
This one semester course is recommended for any student planning to attend 
college. 
 
Keyboarding experience is helpful, but not required. 
 

This course must be taken with Database.  Students MUST REGISTER for both 
courses. 
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DESKTOP PUBLISHING I  [0620]  10, 11, 12 YEAR      1 CREDIT 
 
Students will learn how to design flyers, newsletters, programs, certificates and brochures 
using Microsoft Publisher.  Students will be able to create a newspaper as part of this 
course. 
 
 
DESKTOP PUBLISHING II  [0621]  11, 12  YEAR      1 CREDIT 
 
Students will create in-house publications such as programs, flyers, brochures, schedules, 
invitations, advertisements, newsletters, etc.  Students will also create and publish a 
newspaper for distribution to High School students as part of this course. 
 
Prerequisite:  Completion of Desktop Publishing I with a minimum of a “B” average or 
Teacher permission 
 
 

POWERPOINT  [0623]   9, 10, 11, 12 SEMESTER     .5 CREDIT 
 
Students will learn how to use Microsoft PowerPoint.  PowerPoint is a complete 
presentation graphics program that allows you to produce professional-looking 
presentations.  PowerPoint gives you the flexibility to make informal presentations using 
overhead transparencies, or make electronic presentations using a projection device 
attached to a personal computer. 
 

This course must be taken with Web Page Design.  Students MUST REGISTER 
for both courses. 
 
 

WEB PAGE DESIGN  [0624]  9, 10, 11, 12 SEMESTER     .5 CREDIT 
 
Students in this course will use FrontPage software to create web pages.  Topics will 
include:  planning and creating Web pages, adding and formatting content, creating 
forms, creating lists with numbers and bullets, incorporating images, creating hypertext 
links between and within pages, and applying themes. 
 

This course must be taken with PowerPoint.  Students MUST REGISTER for 
both courses. 
 
 
 
 
 
 
 

ADDITIONAL COMPUTER COURSES ARE AVAILABLE 
THROUGH THE COMPUTER SCIENCE DEPARTMENT. 
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COMPUTER SCIENCE 
 

COMPUTER APPLICATIONS  [0330] 9, 10, 11, 12  YEAR      1 CREDIT 
WITH IMAGE DESIGN, HTML, AND JAVASCRIPT 
 
This course will introduce students to image design using Adobe Photoshop and 
JavaScripts basic concepts.  HTML organization and power techniques will teach 
students how to program web pages and insert custom images.  Students will also explore 
database, spreadsheets, and presentation software using Microsoft Office. 
 
KEYBOARDING EXPERIENCE IS HELPFUL, BUT NOT REQUIRED FOR THIS 
COURSE. 
 
 
COMPUTER PROGRAMMING I  [0332] 10, 11, 12 YEAR      1 CREDIT 
     Fundamentals of Computer Programming 
 
This hands-on course provides a comprehensive introduction to programming and builds 
a solid foundation of programming skills that can be used with any programming 
language.  Students will write, compile, and debug programs in JAVA.  Topics include:  
data types and variables, operators and expressions, input/output, programming logic, 
functions, and introduction to object-oriented programming. 
 
Note:  Great language for the following majors in college:  Business/Computer 
Science/Engineering. 
 
Prerequisite for students in 9th Grade:  Must be enrolled in Honors Geometry. 
No prerequisite for 10, 11, 12 
 
 
COMPUTER PROGRAMMING II  [0334] 10, 11, 12 YEAR      1 CREDIT 
     Visual Basic Net 
 
This course is designed to introduce the student to object-oriented programming.  An 
introduction to all the major features of Visual Basic (designing a User Interface, creating 
fancy pull-down menus within the Windows environment).  This will enable students to 
write programs within the Windows environment utilizing pull-down menus, dialog 
boxes, and scrollable windows.  Students will be able to draw the appearance of their 
program first in Windows, and focus on making the program perform to solve problems 
in a graphic form. 
 
Prerequisite:  “B” or higher in Computer Programming I or Teacher permission 
 
CAN BE TAKEN FOR 3 CREDITS FROM THE UNIVERSITY OF PITTSBURGH 
COLLEGE IN HIGH SCHOOL PROGRAM. 
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COMPUTER PROGRAMMING III  [0336] 11, 12  YEAR      1 CREDIT 
     Java Object Oriented Programming 
 
This course is a continuation of Programming I and II.  The students will gain a solid 
grasp of the object-oriented features of Java programming.  Topics include:  classes, 
arrays and recursion.  Material covers AP compliant information for the A level testing. 
Note:  A must for college bound Computer Science/Engineering Majors. 
 
CAN BE TAKEN FOR 3 CREDITS FROM THE UNIVERSITY OF PITTSBURGH 
COLLEGE IN HIGH SCHOOL PROGRAM. 
 
Prerequisites:  Programming I and II or Teacher permission 
 
 
ADVANCED COMPUTER TECHNOLOGIES  [0622]  10, 11, 12 YEAR 1 CREDIT 
 
This course is designed for students who have passed Programming I and have the desire 
to learn about the hardware “guts” of the machine.  The objectives of this course are 
listed below. 
 

• Students will identify and assemble the components of a PC computer. 
• Students will assemble and manage a LAN using 10baseT networking software. 
• Students will identify and modify the BIOS settings of three different PC models. 
• Students will respect Internet protocols, construct a WEB page and interact in a 

responsible manner on the Internet. 
• Students will troubleshoot hardware and software problems on personal computers. 

• Students will identify, install and configure three different operating systems. 
 
Prerequisite:  Programming I 
 
 

  

ADDITIONAL COMPUTER COURSES ARE AVAILABLE 
THROUGH THE BUSINESS EDUCATION DEPARTMENT. 
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Appendix C 

THE ASSOCIATION FOR COMPUTING MACHINERY, INC. MODEL 

CURRICULUM FOR K-12 COMPUTER SCIENCE 
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The Association for Computing Machinery, Inc. 
Model Curriculum for K-12 Computer Science 

 

3.  A Comprehensive Model Curriculum 

Building on the lessons of the past and the needs of the present and the future, we 

propose a four-level model curriculum for K-12 computer science that focuses on 

fundamental concepts and has the following general goals: 

1. The curriculum should prepare students to understand the nature of computer science 

and its place in the modern world. 

2. Students should understand that computer science interleaves principles and skills. 

3. Students should be able to use computer science skills (especially algorithmic 

thinking) in their problem-solving activities in other subjects.  One simple example is 

the use of logic for understanding the semantics of English in a language arts class.  

There are many others. 

4. The computer science curriculum should complement IT and AP computer science 

curricula in any schools where they are currently offered. 

If a K-12 computer science curriculum is widely implemented and these goals are met, 

high school graduates will be prepared to be knowledgeable users and critics of 

computers, as well as designers and builders of computing applications that will affect 

every aspect of life in the 21st century.   

 

The overall structure of this model is shown in figure 1.  As this figure suggests, our 

model has four different levels, whose goals and content are introduced below. 
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Recommended 
Grade Level 
 
K-8 
 
 
 
 
9 or 10  
 
 
 
 
10 or 11 
 
 
 
 
 
11 or 12 
 
 
 
Figure 1.  Structure of a K-12 Computer Science Curriculum 

Level I – Foundations of  
Computer Science 

Level II – Computer Science 
In the Modern World 

Level III – Computer Science as 
Analysis and Design 

Level IV – Topics in Computer Science 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Level I (recommended for grades K-8) should provide elementary school students with 

foundational concepts in computer science by integrating basic skills in technology with 

simple ideas about algorithmic thinking.  This can be best be accomplished by adding 

short modules to existing science, mathematics, and social studies units.  A combination 

of the NETS (ISTE, 2002) standards and an introduction to algorithmic thinking (as 

offered, for instance, by Logo (Papert, 1980) or other hands-on experiences (Bell, 2002) 

would ensure that students meet this goal. 
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Students at Level II (recommend for grade 9 or 10) should acquire a coherent and broad 

understanding of the principles, methodologies, and applications of computer science in 

the modern world.  This can best be offered as a one-year course accessible to all 

students, whether they are college-bound or workplace-bound.  Since, for most students, 

this Level II course will be their last encounter with computer science, it should be 

considered essential preparation for the modern world. 

 

Students who wish to study more computer science may elect the Level III 

(recommended for grade 10 or 11) course, a one-year elective that would earn a 

curriculum credit (e.g. math or science).  This course continues the study begun at Level 

II, but it places particular emphasis on the scientific and engineering aspects of computer 

science – mathematical principles, algorithmic problems-solving and programming, 

software and hardware design, networks, and social impact.  Students will elect this 

course to explore their interest and aptitude for computer science as a profession. 

 

Finally, the Level IV (recommended for grade 11 or 12) offering is an elective that 

provides depth of study in one particular depth of study in one particular area of 

computer science.  This may be, for example, an AP computer science (AP, 2002) course, 

which offers depth of study in programming and data structures.  Alternatively, this 

offering may be a projects-based course in multimedia design of a vendor-supplied 

course that leads to professional certification.  Any Level IV course will naturally require 

the Level II course as a prerequisite, and some will require the Level III course as well. 
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The following subsections provide more detailed discussions of the topics and courses 

that can be offered at each of these four levels. 

 

3.1  Level I – Foundations of Computer Science 

Because the foundations of computer science have a major information technology 

component, it is important here to reaffirm the need for technology support in the K-12 

classroom.3  Successful integration of technology to support learning goals depends upon 

several factors: 

• vision and leadership for successful implementation and long-term success. 

• access to physical resources (hardware and software). 

• physical arrangement of those resources in accessible learning spaces. 

• time and incentives to support classroom-relevant professional development 

opportunities for educators. 

• time for planning effective integration into new and existing curricula. 

• time for reviewing and evaluating new technologies and resources, and 

• ongoing financial support for a sustained technology infrastructure. 

It also depends upon a clear vision of what expectations are necessary and appropriate at 

every level.  In this document we explore a number of different levels of computer 

science education throughout the K-12 years.  It is clear to us that whatever is achieved in 

high school depends upon the effectiveness of student access to technology and 

                                                            
3 Too frequently, new and complex expectations are downloaded onto classroom teachers without a 
realistic consideration of the resources available to teachers to achieve these expectations.  Often, there is 
an assumption that technology itself is the panacea, and so, little consideration is given to preparing 
teachers to use the technology effectively and in support of their own teaching and learning goals. 
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achievement of computer-related learning milestones at the elementary level.  So if 

elementary schools provide students with these first building blocks of computer fluency, 

secondary schools will be able to implement more comprehensive computer science 

programs themselves. 

 

3.1.a  Topics and Goals 

The National Educational Technology Standards (NETS) (ISTE, 2002) provide an 

excellent starting place for defining requirements for elementary student preparedness in 

computer science.4   

 

To live and work successfully in an increasingly information-rich society, K-8 students 

must learn to use computers effectively and incorporate the idea of algorithmic thinking 

into their daily problem-solving vocabulary.  To ensure these outcomes, schools must 

provide computing tools that enable students to solve problems and communicate using a 

variety of media; to access and exchange information; compile, organize, analyze, and 

synthesize information; draw conclusions and make generalizations from information 

gathered; understand what they read and locate additional information as needed; become 

self-directed learners; collaborate and cooperate in team efforts; analyze a problem and 

develop an algorithmic solution; and interact with others using computers in ethical and 

appropriate ways. 

 
                                                            
4 These standards were originally developed by the International Society for Technology Education (ISTE) 
as part of an ongoing effort to enable stakeholders in Pre-K-12 education to develop national standards for 
educational uses of technology. 
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Except in the context of mathematics education, this particular topic area is not a 

conventional part of the K-8 curriculum.  That is, the concept of algorithm is used only to 

teach students the steps of arithmetic (addition, multiplication) and other basic 

mathematical ideas.  However, the notion of algorithm affects students in a much richer 

array of problem-solving situations that they encounter in their lives. 

 

In its simplest form, an algorithm is a method for solving a problem in a step-by-step 

manner.  So children learn about algorithmic problem solving whenever they discover a 

collection of steps that can be carried out to accomplish a task.  These steps should 

accommodate unusual contingencies (using conditional, or “if” statements) and 

repetitions (using loops, or “while” statements).  Viewed in this way, algorithmic 

thinking is not simply a means to help children understand mathematic concepts – it has a 

much richer range of uses.  Here are a few example problems that illustrate this point and 

would be appropriate at the K-8 level. 

 

Give a complete algorithmic definition for: 

1. finding your way out of a maze (Turtle graphics, robotics) 

2. a dog retrieving a thrown ball 

3. baking cookies 

4. going home from school 

5. making a sand castle 

6. arranging a list of words in alphabetical order 
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Thus, we agree with teachers who believe that students at this age ought to begin thinking 

algorithmically as a general problem-solving strategy.  What children do, not what they 

see, may have the greatest impact on learning at the K-8 level.  Thus, it makes sense to 

develop more teaching strategies that encourage students to engage in the process of 

visualizing an algorithm.  Seymour Papert’s pioneering experiments in the 1980s 

corroborate this belief, and his seminal work Mindstorms and related curricula (Papert, 

1980) provide many more examples of how K-8 students can be engaged in algorithmic 

thinking.  Additional examples of computer science topics appropriate for the K-8 level 

are included in the next section. 

 

3.1.b  Grade-Level Breakdown 

To ensure that students achieve these goals, we paraphrase here the NETS model (ISTE, 

2002), which identifies different sets of outcomes for three different groups of students:  

grades K-2, grades 3-5, and grades 6-8.  We have augmented that model by adding 

outcomes that engage students with algorithmic thinking and other foundational elements 

of computer science. 

 

Grades K-2:  Upon completion of grade 2, students will: 

1. Use standard input and output devices to successfully operate computers and 

related technologies. 

2. Use a computer for both directed and independent learning activities. 
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3. Communicate about technology using developmentally appropriate and accurate 

terminology. 

4. Use developmentally appropriate multimedia resources (e.g. interactive books, 

educational software, elementary multimedia encyclopedias) to support learning. 

5. Work cooperatively and collaboratively with peers, teachers, and others when 

using technology. 

6. Demonstrate positive social and ethical behavior when using technology. 

7. Practice responsible use of technology systems and software. 

8. Create developmentally appropriate multimedia products with support from 

teachers, family members, or student partners. 

9. Use technology resources )e.g., puzzles, logical thinking programs, writing tools, 

digital cameras, drawing tools) for problem solving, communication, and 

illustration of thoughts, ideas, and stories. 

10. Gather information and communicate with others using telecommunications, with 

support from teachers, family members, or student partners. 

11. Understand how 0s and 1s can be used to represent information, such as digital 

images and numbers. 

12. Understand how to arrange (sort) information into useful order, such as a 

telephone directory, without using a computer. 
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Grades 3-5:  Upon completion of grade 5, students will: 

1. Be comfortable using keyboards and other input and output devices, and 

reach an appropriate level of proficiency using the keyboard with correct 

fingering. 

2. Discuss common uses of technology in daily life and the advantages and 

disadvantages those uses provide. 

3. Discuss basic issues related to responsible use of technology and 

information, and describe personal consequences of inappropriate use. 

4. Use general-purpose productivity tools and peripherals to support personal 

productivity, remediate skill deficits, and facilitate learning throughout the 

curriculum. 

5. Use technology tools (e.g., multimedia authoring, presentation, Web tools, 

digital cameras, scanners) for individual and collaborative writing, 

communication, and publishing activities to create presentations for 

audiences inside and outside the classroom. 

6. Use telecommunications efficiently to access remote information, 

communicate with others in support of direct and independent learning, 

and pursue personal interests. 

7. Use online resources (e.g. calculators, data collection probes, video, 

educational software) for problem-solving, self-directed learning, and 

extended learning activities. 
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8. Use technology resources (e.g., calculators, data collection probes, videos, 

educational software) for problem-solving, self-directed learning, and 

extended learning activities. 

9. Determine which technology is useful and select the appropriate tool(s) 

and technology resources to address a variety of tasks and problems, 

10. Evaluate the accuracy, relevance, appropriateness, comprehensiveness, 

and bias that occur in electronic information sources. 

11. Develop a simple understanding of an algorithm, such as text 

compression, search, or network routing, using computer-free exercises. 

 

Grades 6-8:  Upon completion of grade 8, students will: 

1. Apply strategies for identifying and solving routine hardware and software 

problems that occur during everyday use. 

2. Demonstrate knowledge of current changes in information technologies 

and the effects those changes have on the workplace and society. 

3. Exhibit legal and ethical behaviors when using information and 

technology and discuss consequences of misuse. 

4. Use content-specific tools, software, and simulations (e.g., environmental 

probes, graphing calculators, exploratory environments, Web tools) to 

support learning and research. 

5. Apply productivity/multimedia tools and peripherals to support personal 

productivity, group collaboration, and learning throughout the curriculum. 
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6. Design, develop, publish, and present products (e.g., Web pages, 

videotapes) using technology resources that demonstrate and communicate 

curriculum concepts to audiences inside and outside the classroom. 

7. Collaborate with peers, experts, and others using telecommunication tools 

to investigate educational problems, issues, and information, and to 

develop solutions for audiences inside and outside the classroom. 

8. Select appropriate tools and technology resource to accomplish a variety 

of tasks and solve problems. 

9. Demonstrate an understanding of concepts underlying hardware, software, 

algorithms, and their practical applications. 

10. Discover and evaluate the accuracy, relevance, appropriateness, 

comprehensiveness, and bias of electronic information sources concerning 

real-world problems. 

11. Understand the graph as a tool for representing problem states and 

solutions to complex problems.  

12. Understand the fundamental ideas of logic and its usefulness for solving 

real-world problems. 

 

 

3.2  Level II – Computer Science in the Modern World 

This is a one-year course (or the equivalent) that would be accessible to all students, 

whether they are college-bound or workplace-bound.  The goals of this course is to 
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provide all students with an introduction to the principles of computer science and its 

place in the modern world.  This course should also help students to use computers 

effectively in their lives, thus providing a foundation for successfully integrating their 

own interests and careers with the resources of a technological society. 

 

In this course, high school students can acquire a fundamental understanding of the 

operation of computers and computer networks and create useful program implementing 

simple algorithms.  By developing Web pages that include images, sound, and text, they 

can acquire a working understanding of the Internet, common formats for data 

transmission, and some insights into the design of the human-computer interface.  

Exposure to career possibilities and discussion of ethical issues relating to computers 

should also be important threads in this course. 

 

Prior to this course, students should have gained experience using computers, as would 

normally occur at Level I.  They should have used, modified, and created, files for a 

variety of purposes, accessed the Internet and databases for both research and 

communication, and used other tools such as spreadsheets and graphics.  Finally, they 

should have been introduced to the basic idea of algorithmic thinking and its uses in their 

daily lives. 
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3.2.a.  Topics and Goals 

A major outcome of this course (or its equivalent) is to provide students with general 

knowledge about computer hardware, software, languages, networks, and their impact on 

the modern world.5  That is, since most students at Level II will eventually encounter 

computers and networks as users, the overarching aim here is to prepare students to 

master computer science concepts from the user’s point of view rather than from the 

designer’s.  For instance, the idea that a robot needs a method of acquiring sensory data 

from its environment draws attention to the general notion of an “input device” beyond 

the standard keyboard and mouse.  Teaching students about various input devices 

currently in sue should help demystify the general idea of input, and prepare students to 

be comfortable using devices with which they are not yet familiar. 

 

Students should gain a conceptual understanding of the following topics in computer 

science: 

1. Principles of computer organization and the major components (input, 

output, memory, storage, processing, software, operating system, etc.) 

2. The basic steps in algorithmic problem-solving (problem statement and 

exploration, examination of sample instances, design, program coding, 

testing and verification). 

                                                            
5 Coincidentally, students will acquire proficiency with a current computer model and programming 
language, but that is not the main goal of this course. 
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3. The basic components of computer networks (servers, file protection, 

routing, protocols for connection/communication, spoolers and queues, 

shared resources, and fault-tolerance). 

4. Organization of Internet elements.  Web page design (forms, text, 

graphics, client- and server-side scripts), and hypermedia (links, 

navigation, search engines and strategies, interpretation, and evaluation). 

5. The notion of hierarchy and abstraction in computing, including high-level 

languages, translation (compilers, interpreters, linking), machine 

languages, instruction sets, and logic circuits. 

6. The connection between elements of mathematics and computer science, 

including binary numbers, logic sets, and functions. 

7. The notion of computers as models of intelligent behavior (as found in 

robot motion, speech and language understanding, and computer vision), 

and what distinguishes humans from machines. 

8. Examples (like programming a telephone answering machine) that identify 

the broad interdisciplinary utility of computers and algorithmic problem 

solving in the modern world. 

9. Ethical issues that relate to computers and networks (including security, 

privacy, intellectual property, the benefits and drawbacks of public 

domain software, and the reliability of information on the Internet), and 

the positive and negative impact of technology on human culture. 
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10. Identification of different careers in computing and their connection with 

the subjects studies in this course (e.g., information technology specialists, 

Web page designer, systems analyst, programmer, CIO). 

 

3.2.b.  Laboratory Work:  Algorithms, Programming, and Web Page Design 

Students in this course should gain experience designing algorithms and programming to 

a variety of computational problems.  While the choice of programming language and 

environment is up to the instructor, the algorithmic design and programming component 

of the course should include the following: 

• Variables, data types, and the representation of data in computers 

• Managing complexity through top-down and object-oriented design 

• Procedures and parameters 

• Sequences, conditionals, and loops (iteration) 

• Tools for expressing design (flowcharts, pseudocode, UML, N-S charts) 

 

The Web page design component of this course should cover the following ideas: 

• The use of hypertext links to load new pages or activate processes 

• Storing, compressing, encrypting, and retrieving image, video, and sound data 

• User interface design 

• Tools for expressing design (storyboard, site map) 
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3.2.c  Context and Constraints 

Each school system has its own constraints with regard to student scheduling, availability 

of knowledgeable staff, and computer resources.  Some schools may choose to begin by 

implementing an elective course that covers only a subset of the above concepts. We 

believe that, while such initial steps are valuable, they must nonetheless be identifies as 

first steps toward the ultimate goals of a full course required of all students for 

graduation. 

 

Finally, it is important to distinguish the goals and themes of this course from those of 

information technology, especially those that comprise the notion of IT fluency (see 

section 2.1).  This course provides the first opportunity to view computer science as a 

coherent field of study and professional engagement.  That is, while IT fluency focuses 

on technological skills and their uses in other academic subjects, this course is a study of 

computer science as an academic subject per se. 

 

Several example activities that can be used to teach this course are shown in the 

appendix. 

 

3.3 Level III – Computer Science as Analysis and Design 

This is a one-year course (or the equivalent) that should earn curriculum credit (e.g., 

science or math).  The goals of this course is to continue the study of computer science, 

placing particular emphasis on its features as a scientific and engineering discipline. 
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In this course, high school students can go beyond a fundamental understanding of the 

operation of computers and explore more complex and interesting topics of computer 

science.  This course also helps students improve their problem-solving and programming 

skills in preparation for the Advanced Placement A course.  As in higher level math and 

science curricula, students will be able to see the connection between the fundamentals 

they have learned in Levels I and II to integrate programming and design with complex 

“real world” projects. 

 

3.3.a.  Topics and Goals 

The major goals of this course is for students to develop the computer science skills of 

algorithm development, problem-solving, and programming while using software 

engineering principles.  While the emphasis of the course will be on programming, 

students will also be introduced to other important topics, such as interface design, the 

limits of computers, and societal and ethical issues of software engineering. 

 

By the end of this course, students should understand or have a working knowledge of 

these topics: 

1. Fundamental ideas about the process of program design and problem solving, 

including style, abstraction, and initial discussions of correctness and efficiency as 

part of the software design process. 

2. Simple data structures and their uses 
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3. Topics in discrete mathematics:  logic, functions, sets, and their relation to 

computer science 

4. Design for usability:  Web page design, interactive games, documentation 

5. Fundamentals of hardware design 

6. Levels of language, software, and translation:  characteristics of compilers, 

operating systems, and networks 

7. The limits of computing:  what is a computationally “hard” problem?  (e.g., ocean 

modeling, air traffic control, gene mapping) and what kinds of problems are 

computationally unsolvable (e.g., the halting problem) 

8. Principles of software engineering:  software projects, teams, the software life 

cycle 

9. Social issues:  software as intellectual property, professional practice 

10. Careers in computing:  computer scientists, computer engineer, software engineer, 

information technologist 

 

3.3.b.  Laboratory Work:  Programming, Design, and Other Activities 

Students in this course should gain experience designing algorithms and programming 

solutions to a variety of computational problems.  While the choice of programming 

language and environment  is up to the instructor, the programming component of the 

course should include the following: 

• Methods (functions) and parameters 

• Recursion 
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• Objects and classes (arrays, vectors, stacks, queues, and their uses in problem-

solving) 

• Graphics programming 

• Event-driven and interactive programming 

Hardware and software engineering has several topics that can be introduced during this 

course and included among its programming projects: 

• Hardware and systems:  logic, gates and circuits, binary arithmetic, machine and 

assembly language, operating systems, user interfaces, compilers 

• Software engineering:  requirements, design, teams, testing and maintenance, 

documentation, software design tools 

• Societal issues in software engineering, limits of computing, levels of languages, 

computing careers 

 

3.3.c.  Context and Constraints 

Since this is a laboratory-intensive course, students will need regular access to 

appropriate computing facilities and software.  A number of viable programming 

language alternatives exist, and so we recommend no particular programming language to 

support this course.  Surely, the choice of language depends on local conditions, such as 

teacher expertise, laboratory hardware configuration, and availability and cost of software 

support. 
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Moreover, this course is intended to be much broader in scope than the AP curriculum, 

and thus should complement it in a way that is accessible to all students – not just those 

preparing for college.  However, for students who are thinking about taking an AP 

computer science course at Level IV (see section 3.4), this course can serve as a 

precursor. 

 

This course is also intended to cover the fundamentals of computer science more broadly 

than a typical information technology course.  While it has elements of IT, this course 

also introduces students to concepts that are not typically covered in an IT curriculum, 

such as the limits of computing and data structures. 

 

Example activities that have been used in this kind of course are shown in Appendix A.3. 

 

3.4  Level IV – Topics in Computer Science 

At this level, interested and qualified students should be able to select one from among 

several electives to gain depth of understanding or special skills in particular areas of 

computer science.  All of these electives will require the Level II course as a prerequisite, 

while some may require the Level III course as well.  Most important, these courses 

provide students with an opportunity to explore topics of personal interest in greater 

depth, and thus prepare for the workplace or for further study at the post-secondary level. 
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These electives include, but are not necessarily limited to: 

• Advancement Placement (AP) Computer Science 

• A projects-based course in which students cover a topic in depth. 

• A vendor-supplied course, which may be related to professional certification. 

These are discussed in more detail below. 

 

3.4.a.  AP Computer Science 

The AP Computer Science curriculum is well established (AP, 2002), and is offered at 

many secondary schools for students planning to continue their education in a two- or 

four-year college or university, possibly in computer science, business, or a related field. 

 

Students taking an AP course should have completed Levels I and II.  Students entering 

an AP Computer Science course need to be familiar with the basic algorithmic concepts 

introduced at those levels.  The programming concepts covered in Level III overlap 

somewhat with the AP course, so some of the AP course can serve as a review if students 

have had the Level III course. 

 

The curriculum that prepares students for the AP computer science exams provides an 

excellent foundation for future study.  This curriculum has two courses: 

• The A course emphasizes problem solving and algorithm development, and 

introduces elementary data structures.  Students who complete the A course and 

score well on the exam may qualify for one-semester of college credit. 
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• The AB course extends the foundation of the A course by including more 

substantial work with data structures and recursive algorithms. 

The College Board suggests that the choice between A and AB be left to the school and 

students.  A school might wish to initially offer the A course as it is less comprehensive, 

and then move toward the AB course as instructor knowledge and entering student levels 

increase. 

 

In schools that implement this curriculum recommendation, students will arrive at Level 

IV with a standard background that enables them to be successful in the AB course.  

Also, high schools need to consider the significant staffing issues implied by this 

curriculum recommendation, along with the staffing tradeoffs that result from offering 0, 

1, or 2 AP course in a setting that also offers the Level II and III courses described 

above.6  For example, a school that is neither large nor resource-rich may prefer to offer 

the Level III course alone, and then supplement that course with additional material that 

will support a smaller group of students preparing for the AP A exam. 

Example modules that can be used to teach this course are shown in the Appendix A.4. 

 

 

 

 

                                                            
6 Achieving a high score on the AP A Exam is typically considered to be equivalent to completing a one-
semester college course in computer science.  Programming language differences between the AP exam 
and the one taught at a particular college (e.g., C++ vs. Java) may present an issue in granting AP credit for 
students with high scores.  That is, some colleges may require students to repeat the introductory 
semester(s) so they can continue effectively in the undergraduate computer science major program. 
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3.4.b.  Projects-Based Courses 

This kind of course would be available to all students who have completed the Levels I 

and II curricula.  Some variants of this course would also require completion of Level III 

(see below).  This could be either a half-year or a full-year course. 

 

The projects in this kind of course will naturally address diverse student interests and 

specific faculty expertise.  The specific projects that are chosen from year to year will be 

fluid and will adjust as needed to meet the ever-changing characteristics of computer 

science and information technology.  Ideally, each project should build upon basic 

computer science concepts and help students develop professional skills in the 

application of technology. 

 

While some of the project curriculum may be more skills-based, the skills need to be tied 

to the “behind-the-scenes” activities of the software – particularly how is each task 

implemented in the software (e.g., what is happening when you click “bold”?).  

Answering such questions enables students to problem-solve when software does not 

perform as anticipated.  Additional computer science topics are visited throughout these 

projects. 

 

Here are some projects that could populate such a course.  See the Appendix for more 

details. 
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Example:  Desktop Publishing  This course introduce planning, page layout, and the use 

of templates to create flyers, documents, brochures, and newsletters.  Word processing 

and graphical editing fluency (Level I) will help ensure student success.  Methods of 

distribution of these documents in both written and electronic formats should be included.  

This will necessitate understanding of Internet concepts and network connectivity (Level 

II)> 

 

Example:  Presentation Design  The ability to communicate and share ideas should be a 

core requirement for all high school graduates.  Communication can be written and/or 

oral.  This type of project focuses on planning a presentation – including outlining, 

converting the outline into a document, and generating the presentation.  Concepts 

covered include appropriate use of text, colors, graphics, sound, and animations on slides 

as well as linking within and outside the presentation.  Ultimately, students will present to 

an audience.  Fluency with word processing software (Level I) and multimedia concepts 

(Level II) is required. 

 

Example:  Multimedia  The use of multimedia is increasing steadily at the user level, 

fueled by more efficient hardware and the availability of digital cameras and digital audio 

equipment.  However, multimedia is often abused when incorporated into programs, Web 

pages, and presentations.  This project will provide instruction in the use of digital audio 

and video equipment and related editing software.  A major focus will be deploying 
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multimedia in a responsible fashion.  Basic software skills (Level I) and an understanding 

of multimedia concepts (Level II) are required. 

 

Example:  Graphics  This class explores bitmap and vector-based graphics.  The 

discussion includes benefits and limitations of each type of software and hands-on 

experience with both.  CAD, CAM, and 3-D design software should be explored as well 

as bitmap software for creating and editing of graphics.  Availability of a digital camera 

and scanner is required.  Responsible deployment of graphics including style and legal 

issues needs to be investigated.  The discussion of vector-based graphics will be 

facilitated by completion of Level III – limits of computers and design for usability. 

 

Example:  Design and Development of Web Pages  At Level II, students are exposed to 

Internet concepts and HTML.  This course presents a more in-depth view of the design 

and development issues that need to be considered for a multi-platform international 

implementation.  A focus issue is the standardization of Web page development using the 

recommendations of the WWW Consortium.  Web page development is presented and 

evaluated using text editors, HTML editors, converters, and Web authoring programs. 

 

Example:  Web Programming  Students who have successfully completed Level III but 

do not wish to take an AP course might nevertheless enjoy applying their programming 

skills to the WWW.  To be successful, a solid understanding of Internet concepts, Web 

page design and development issues, and basic programming concepts will be required.  
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Topics in this course can include client-side and server-side scripting languages.   

Students will need to write scripts and deploy them within Web pages or on the Web 

server.   

 

Example:  Emerging Technologies  This project can include several distinct topics, and 

its content is expected to change on a regular basis.  An example topic for upcoming 

years might be XML/XSL and wireless connectivity.  These areas can be tied together 

with a discussion of requirements for the same data to be represented on a PC, personal 

digital assistant (PDA), and cell phone.  Curriculum and materials for this topic would 

need to be developed from current resources on the Web, perhaps in conjunction with 

local colleges and universities, and with input from the professional sector of the 

Business Community. 

 

A sample of some other topics (along with their prerequisites) includes: 

• The computer and animation (Level II) 

• Networking technologies (Level III) 

• Programming simulations (e.g., a computer-controlled chemistry experiment) 

(Level III) 

• Object-oriented design and coding (Level IV – AP computer science) 

• Effective use of computer applications (Level II) 
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3.4.c.  Courses Leading to Industry Certification 

Such a course is primarily geared toward students planning on entering the workforce, 

continuing their education in a post-secondary technical school, or entering a two-year 

college AAS program.  Students taking this course should have completed the Level II 

and Level II courses. 

 

Industry certification provides a standard that is useful to potential employers in 

evaluating a candidate who has no prior work experience.  Industry certifications are 

either vendor-neutral or vendor-sponsored.  Vendor-sponsored curricula need to be 

evaluated carefully.  While rich in content, some of these courses are structured to 

emphasize proprietary products rather than general concepts.  Students who complete 

certification courses should be encouraged to take the corresponding exam as proof of 

acquired knowledge.  Here are some examples of vendor-neutral certification programs. 

 

Example:  A+ Certified Technician  “A+ certification signifies that the certified 

individual possesses the knowledge and skills essential for a successful entry-level (6 

months’ experience) computer service technician, as defined by experts from companies 

across the industry” (http://www.comptia.org/certification/a/default.asp).  Two different 

exams are available – software and hardware.  Both of these assume that students have 

gained an understanding of the way a computer works, including hands-on experience.  

The hardware section includes installation of new equipment and troubleshooting.  The 

software section encompasses various operating systems.  The use of critical thinking 
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skills to problem-solve is necessary for hardware and software support.  These skills 

reinforce and extend the concepts presented in Levels I and II. 

 

Example:  Certified Internet Webmaster (CIW)  “CIW certification validates 

competency in IT industry standards, concepts and best practices; and familiarity with 

leading hardware and software technology.”  

(http://www.ciwcertified.com/program/about.asp?comm=home&llm=1)  The 

Foundations level exam requires competency in Internet, Web page authoring, and 

networking fundamentals.  These concepts are introduced in Levels I and II.  While the 

scope of the exam is beyond the reach of high school students, its objectives can serve to 

extend the foundation of the previously discussed related issues. 

 

Example:  i-Net+  This certification is designed for “individuals interested in 

demonstrating the baseline of technical knowledge that would allow them to pursue a 

variety of Internet-related careers.  The I-Net+ exam was specifically designed to certify 

entry-level Internet  and e-commerce technical professionals responsible for participating 

in the maintenance of Internet, Intranet and Extranet infrastructure and services as well as 

the development of Web-related applications”  

(http://www.computer-certification-training.com/CompTIA/inet/i-net.html). 

More detailed information about these and other certification programs, both vendor-

specific and vendor-neutral, can be found at  

http://www.computer-certification-training.com/index.html.  
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Appendix D 

THE PENNSYLVANIA ACADEMIC STANDARDS FOR SCIENCE AND 

TECHNOLOGY



www.manaraa.com

 
 

      
 
 
 
 

 

163 



www.manaraa.com

 
 

164 



www.manaraa.com

 
 

165 



www.manaraa.com

 
 

166 



www.manaraa.com

 
 

167 



www.manaraa.com

 
 

168 



www.manaraa.com

 
 

169 



www.manaraa.com

 
 

170 



www.manaraa.com

 
 

171 



www.manaraa.com

 
 

172 



www.manaraa.com

 
 

173 



www.manaraa.com

 
 

174 



www.manaraa.com

 
 

175 



www.manaraa.com

 
 

176 



www.manaraa.com

 
 

177 



www.manaraa.com

 
 

178 



www.manaraa.com

 
 

179 



www.manaraa.com

 
 

180 



www.manaraa.com

 
 

181 



www.manaraa.com

 
 

182 



www.manaraa.com

 
 

183 



www.manaraa.com

 
 

184 



www.manaraa.com

 
 

185 



www.manaraa.com

 
 

186 



www.manaraa.com

 
 

187 



www.manaraa.com

 
 

188 



www.manaraa.com

 
 

189 



www.manaraa.com

 
 

190 



www.manaraa.com

 
 

191 



www.manaraa.com

 
 

192 



www.manaraa.com

 
 

193 



www.manaraa.com

 
 

194 



www.manaraa.com

 
 

195 



www.manaraa.com

 
 

196 



www.manaraa.com

 
 

197 



www.manaraa.com

 
   

198 



www.manaraa.com

199 

Appendix E 

2007 NATIONAL EDUCATIONAL TECHNOLOGY STANDARDS FOR 

STUDENTS (NETS) 
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National Educational Technology Standards for Students:  The Next Generation 
 

“What students should know and be able to do to learn effectively and 
live productively in an increasingly digital world …” 

 
1. Creativity and Innovation  
Students demonstrate creative thinking, construct knowledge, and develop innovative 
products and processes using technology.  Students: 

a. apply existing knowledge to generate new ideas, products, or processes. 
b. create original works as a means of personal or group expression. 
c. use models and simulations to explore complex systems and issues. 
d. identify trends and forecast possibilities. 

 
2. Communication and Collaboration  
Students use digital media and environments to communicate and work collaboratively, 
including at a distance, to support individual learning and contribute to the learning of 
others.  Students: 

a. interact, collaborate, and publish with peers, experts or others employing a 
variety of digital environments and media. 

b. Communicate information and ideas effectively to multiple audiences using a 
variety of media and formats. 

c. develop cultural understanding and global awareness by engaging with 
learners of other cultures. 

d. contribute to project teams to produce original works or solve problems. 
 
3. Research and Information Fluency   
Students apply digital tools to gather, evaluate, and use information.  Students:   

a. plan strategies to guide inquiry. 
b. locate, organize, analyze, evaluate, synthesize, and ethically use information 

from a variety of sources and media. 
c. evaluate and select information sources and digital tools based on the 

appropriateness to specific tasks. 
d. process data and report results. 

 
4. Critical Thinking, Problem-Solving & Decision-Making  
Students use critical thinking skills to plan and conduct research, manage projects, solve 
problems and make informed decisions using appropriate digital tools and resources.  
Students: 

a. identify and define authentic problems and significant questions for 
investigation. 

b. plan and manage activities to develop a solution or complete a project. 
c. collect and analyze data to identify solutions and/or make informed decisions. 
d. use multiple processes and diverse perspectives to explore alternative 

solutions. 
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5. Digital Citizenship  
Students understand human, cultural, and societal issues related to technology and 
practice legal and ethical behavior.  Students: 

a. advocate and practice safe, legal, and responsible use of information and 
technology. 

b. exhibit a positive attitude toward using technology that supports collaboration, 
learning, and productivity. 

c. demonstrate personal responsibility for lifelong learning. 
d. exhibit leadership for digital citizenship. 

 
6. Technology Operations and Concepts  
Students demonstrate a sound understanding of technology concepts, systems and 
operations.  Students: 

a. understand and use technology systems. 
b. select and use applications effectively and productively. 
c. troubleshoot systems and applications. 
d. transfer current knowledge to learning of new technologies. 
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Appendix F 

INITIAL CURRICULUM TEMPLATE USED BY THE WEST ALLEGHENY 

SCHOOL DISTRICT (SAMPLE)
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Appendix G 
 

FINAL CURRICULUM TEMPLATE USED BY THE WEST ALLEGHENY 

SCHOOL DISTRICT (SAMPLE)
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Appendix H 

WEST ALLEGHENY SCHOOL DISTRICT NEEDS ASSESSMENT
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West Allegheny School District 
Needs Assessment:  Technology 

 
Section 1:  Where are we? 
 
1. Where are we? 
 
 
 
2. How many of your students would you estimate are performing at or above proficient 

in technological literacy? 
 
 
 
3. Should we be doing better? 
 
 
 
4. Do we have enough information to make a good assessment of our school? 
 
 
 
5. How would you rate our school district compared to those around us? 
 
 
 
6. What data do you feel are important for us to look at to see how we are doing? 
 
 
 
 
Section 2:  Where do we want to go? 
 
7. What data would you like to have access to, to plan for the future? 
 
 
 
8. What goals should we set for our students? 
 
 
 
9. What technology skills should our students have upon graduation? 
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10. What areas do you feel we need to improve upon? 
 
 
 
11. What courses would you like us to add? 
 
 
 
12. What courses should we modify? 
 
 
 
13. Is one subject area, or grade level lacking in technology instruction? 
 
 
 
14. What course of action should we take to meet this need? 
 
 
 
15. Should we focus on subject area or grade level? 
 
 
 
16. What would you consider a reasonable time period to fill this need(s)? 
 
 
 
17. What factors do we need to consider to meet this need(s)? 
 
 
 
18. What resources would we need to allocate to meet this need(s)? 
 
 
 
19. How can we better meet the needs of our community? 
 
 
 
20. Do you have any additional concerns or suggestions for technology improvement? 
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Section 3:  How fast are we moving and in what direction? 
 
21. How do we know we’re headed in the right direction? 
 
 
 
22. Are we on target to meet the NCLB requirement for technological literacy by the end 

of eighth grade? 
 
 
 
23. Are we on target and is our curriculum aligned with the PDE Academic Standards for 

Technology? 
 
 
 
24. What can we do to align our technology curriculum with NCLB and the PDE 

Standards? 
 
 
 
25. What kinds of targets should we establish? 
 
 
 
26. What timeline should we set to meet these targets? 
 
 
 
27. How can we verify that our strategy is working? 
 
 
 
28. What measures might be useful? 
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Section 4:  Are we leaving anyone behind? 
 
29. Are we leaving anyone behind? 
 
 
 
30. What are the characteristics of these students? 
 
 
 
31. Do they fall into a distinct group? 
 
 
 
32. What can we do to meet their needs and improve their performance? 
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Appendix I 

WEST ALLEGHENY SCHOOL DISTRICT:  COMPARISON OF 

COMPARABLY SIZED SCHOOL DISTRICTS 
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Appendix J 

COMPUTER AND TECHNOLOGY CURRICULA BY SCHOOL DISTRICT FOR 

ALLEGHENY COUNTY, PENNSYLVANIA, PUBLIC SCHOOLS FOR THE 

2006-2007 SCHOOL YEAR
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Appendix K 

6WEST ALLEGHENY SCHOOL DISTRICT INFORMATION AND 

COMMUNICATIONS TECHNOLOGY CURRICULUM FOR GRADES K-12 

   

                                                            
6 Accounting is beyond the scope of this dissertation and is therefore not included in this appendix. 
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