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ASTRACT 

From my professional observations many teachers, in particular those involved in 

educational technology, are concerned that students do not have sufficient knowledge, 

skills and understanding of Information and Communication Technology (ICT) at the end 

of Grade 12. Alberta Learning, through the ICT Program of Studies, has defined the ICT 

literacy graduation competencies of grade 12 Alberta students. In spite of the importance 

and need of ICT skills, and the reality that grade 12 Alberta students graduating in the 

year of 2003 should have been exposed to educational technology since Grade 1, this 

paper argues that many graduating students leave school with marginal skills, and 

capability. Further, there appears to be the potential for students to avoid or be avoided 

by ICT experiences in school. 

The purpose of this research is to gain some measure of graduating Grade 12 

students' perceptions of their technology needs and their actual skills in relation to the 

Alberta ICT Program of Studies. 
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1 
CHAPTER 1 

Introduction 

We are located at the crossroads where the educational practices of one era are 

intersecting with those being formulated for another. Education tries to reflect the 

characteristics of the contemporary era, but at this intersection of industrial and 

information technology societies, one must consider not only what the elements of IT 

education will be, but also how decisions will be made about the effectiveness of the 

learning and teaching aspects of the IT era. Such decisions have extreme effects on 

teaching and hence on learning. Tiffin and Rajasingham (1995) state 

To educate is to communicate, by spoken and written language, by image, 

symbols, sound and body language. Over the next twenty to thirty years, the 

transformation of our societies into information societies will make it necessary 

for the education system of our societies to adapt to a new educational 

environment in the information society (p. xiv). 

Michael Szabo (1996, ¶7) states "Education and training has done an outstanding job of 

preparing workers for the industrial society. As education emerges from the industrial 

age to the information age, the greatest immediate gains would come to the student who 

by participating in a learner-centered education system can tap into a global network of 

life-long learning." This type of student has the potential to become an active seeker of 

information and creation of knowledge rather than a passive recipient of someone else's 

knowledge. 

Alberta Education (March 11, 1999-2002) in a section entitled The Education 

Balance, states 
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Our future lies in our human capital and our children are our greatest 

assets. People are the driving force in our province and we need to ensure 

that all Albertans have the opportunities they need to develop their full 

potential. Education must be recognized as our investment in Alberta's 

future and our goal should be nothing less than the best educated and trained 

citizenry in the country (1 1). 

Will young Albertans be prepared to meet the challenges of the future? Will they 

be able to analyze, reason, and communicate their ideas effectively? Will they have the 

capacity to continue learning throughout life? Ted Fujimoto (1998, 91 2) believes that 

technology can assist by providing a wide spectrum of new opportunities for students in 

their present and future activities. He states 

We must empower our children with the skills and knowledge to take advantage 

of these opportunities. At the moment, there appears to be a disjoint between 

what we are teaching our children and what they need to know. A convergence of 

technology into education and our lives is a significant step towards aligning what 

is taught in schools and the skills and knowledge necessary to be productive 

citizens of our society. 

Alberta Learning (2001) in Learning Technology in Alberta Schools - Information 

for Parents states 

Keeping the curriculum current is an essential part of preparing students for 

adult life in a complex world. This is as important in Grade 1 as it is in 

Grade 12. By the time they leave school, students must be prepared to use 

and apply technology in effective, efficient and ethical ways. Post-secondary 
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institutions and the workplace expect high school graduates to be 

able to be able to use basic information and communication technologies 

(ICT). Now more than ever before, all students need to learn basic ICT skills 

(p. 2). 

The release of the Frameworkfor Technology Integration in Education: A Report 

of the MLA Implementation Team on Business Involvement and Technology Integration 

(Alberta Education, 1996) prompted the provincial government's motivation to enhance 

the use of technology in schools. Alberta students are expected to develop knowledge 

and skills in communication, inquiry, decision-making and problem solving In an 

attempt to align what is taught with the skills and knowledge necessary to be productive 

citizens of society, Alberta Learning (formerly Alberta Education), the provincial 

education ministry, has mandated the full implementation of the ICT PQgram of Studies 

(Alberta Learning, 2000) by June 2003. As technology is best learned within the context 

of applications, activities, projects, and problems that replicate real-life situations 

(Jonassen, 1996), the ICT Program of Studies is structured as a curriculum within a 

curriculum and is not intended to stand alone, but rather to be infused within core courses 

and programs. 

This ICT curriculum specifies what students from Kindergarten to Grade 12 are 

expected to know and be able to do with respect to technology (Information and 

Communication Technology, 2000). It emphasizes technology as a way of doing things; 

the processes, tools and techniques for: gathering and identifying information, classifying 

and organizing, summarizing and synthesizing, analyzing and evaluating, and speculating 

and predicting. The Alberta ICT curriculum covers three different but related skill sets: 
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foundational operations, knowledge and concepts; processes for productivity; 

and communicating, inquiring, decision, making and problem solving. 

Within the ICT Program of Studies, Alberta Learning has defined the expected 

ICT literacy graduation competencies of Grade 12 students. Due to the .fact that the ICT 

Program of Studies is relatively new (2000), minimal research is available measuring 

graduating Grade 12 students' ICT literacy. It is stated in the Information and 

Communication Technology, An Interim Program of Studies (1998) that 

• . .optional school implementation may begin in the 1998-1999 school year in 

those schools that are ready. Other schools will continue to prepare themselves 

over the following two years. By September 2000, all schools must adopt this 

provincial program of studies. Many of Alberta's students already have acquired 

many of the competencies that this curriculum identifies but some will need 

instruction and the time to learn (p. 3). 

The purpose of this research is to gain some measure of graduating Grade 12 students' 

perceptions of their technology needs and skills in relation to the requirements of the 

Alberta ICT Program of Studies. Further, this measure is assessed in terms of the 

students' actual ICT literacy skills. 

Alberta Learning Minister, Lyle Oberg, in a Curriculum Handbook for Parents 

(2002), states 

Alberta has one of the best education systems in the world. Our success is due to 

many factors including an excellent curriculum, choice on the type of education 

that will best meet students' needs, and innovative and quality learning 

opportunities. All these things ensure that Alberta students have the opportunity 
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to acquire the knowledge, skills and attitudes needed to be self-reliant, 

responsible, caring and contributing members of society (p. iii). 

The Alberta Government's February 1997 Business Plan outlined a mission statement 

that calls for the best education for all Alberta students. While ensuring students come 

first and focusing resources on students are identified as primary goals, others such as 

accounting to Albertans through the government's business plan are central as well. 

With the following policies, Alberta Learning has committed to ensuring that 

learners have access to the knowledge and skills required to succeed in today's changing 

economy, and that teachers are aware of the role of information and communications 

technology in the learning of Alberta youth. The policies are: 

1. First things first... our children (1998), the Alberta government's three-year 

plan for education, 

2. The Teacher Quality Standard, School Act, Ministerial Order #016/97, the 

TQS requires that teachers who hold an Interim Professional Certificate in 

Alberta demonstrate consistently that they understand the functions of 

traditional and electronic teaching and learning technologies, and 

3. Information and Communication Technology, Kindergarten to Grade 12 

Program of Studies (Alberta Learning 2000), a mandated ICT program of 

studies to be implemented in three years across grades and across curriculum. 

Many in government and industry believe the development of ICT skills in 

schools is an economic and vocational necessity. As stated previously, Alberta Learning 

has mandated ICT outcomes to create a transition between an individual's formal 

education and the workplace. The Inform ation for Parents brochure (2001) states 



6 
By the time they leave school, students must be prepared to use and 

apply technology in effective, efficient and ethical ways. Post-secondary 

institutions and the workplace expect high school graduates to be able to use basic 

information and communication technologies (ICT). Now more than ever before, 

all students need to learn basic ICT skills (p. 2). 

It is the stance of this paper that the role of education is not solely to align to the 

momentary requirements of industry, but to equip students with the more fundamental, 

expansive skills of being able to critique and reflect on the changes taking place in their 

society. The value to be gained from a knowledgeable citizenry capable of applying 

information technologies to meet personal and societal needs is difficult to dispute. With 

this justification, information technologies have established themselves as important 

components in Alberta school curricula. 

In spite of the acknowledged importance and need of ICT skills, the fact that vast 

sums of money have been allocated to ICT implementation since the early 1990s, and the 

reality that Grade 12 Alberta students graduating in the year of 2003 should have been 

exposed-to educational technology since their primary school experiences (early 1990s 

and specifically their last six year of schooling because of the ICT program of Studies), 

this paper argues that many graduating students leave schools with marginal ICT skills 

and capability. 

It is quite noticeable that the implementation and integration of the Alberta ICT 

Program of Studies varies in terms of the priority and implementation from one school to 

another, from one teacher to the next. There appears to be potential for students to avoid 

or be avoided by ICT experience in school. At this time, these students and their schools 
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are unlikely to be identified since no assessment or evaluation procedures for 

such occurrences exist. In a personal email communication (March 28, 1999) with a 

spokesperson within Alberta Learning, concerning assessment of the ICT literacy of 

graduating Grade 12 Alberta students, the following was stated 

We do not know what ICT outcomes/competencies the current Grade 12 students 

might achieve. We have worked on a proposal to develop a province-wide 

assessment of ICT but the status is not clear yet. There are no assessment 

instruments that I am aware of that could test the ICT skills. We have developed 

an ICT Classroom Assessment Tool Kit but we have samples for Grade 11 only, 

and these samples of performance-based tasks only address some of the level C 

outcomes within some of the core courses. I have spoken with too many HS 

teachers who have done very little within their own classes, and too many HS 

principals who are just becoming aware that they have to implement the ICT 

curriculum. There is an impression amongst many that I speak with that we have 

done too little at the High School level. 

This email communication prompted me to do this study. One of the values of this 

research is that it may possibly facilitate or stimulate the development of an assessment 

tool for the Alberta ICT Program of Studies. 

Despite the fact that there has been a significant expenditure of resources and 

efforts into programs within Alberta schools since the early 1990s (Appendix A) to 

promote the development of students' ICT literacy, to date there has not been a review or 
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research as to 

• the number of schools that would consider themselves well-resourced to 

fulfill the requirements of the Alberta ICT Program of Studies, or 

• the number of teachers who would consider themselves well prepared 

professionally, to fulfill the requirements of the Alberta ICT Program of 

Studies. 

As stated previously, the release of the Frameworkfor Technology Integration into 

Education: A Report of the MLA Implementation Team on the Business Involvement and 

Technology Integration (Alberta Education, March 1996), initiated the provincial push to 

enhance the use of technology in schools. The provincial government at that time (1997) 

decided to provide matching grants to school districts to support the acquisition of 

hardware and the development of technical infrastructures. The grant guidelines did not 

permit boards to use the funding for teacher professional development, teaching and 

learning resources, or technical support. Schools were compelled to divert learning and 

teaching resources to these areas rather than lose the opportunity to access the technology 

hardware grant. Although the grant achieved the intended purpose of increasing the 

number of computers in schools, it was not effective in enhancing the integration of 

technology in the education of students. Prior to 1996, schools diverted precious funds 

from donations, fundraising, and their centralized and decentralized budgets towards the 

purchase of technology. An earlier Alberta Learning document, Technology: Helping 

Students Succeed (March 1996), emphasizes 

The government of Alberta shares a major responsibility in providing all its 

students with the kinds of learning opportunities that will prepare them for 
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success in life and the workplace. We must take bold steps to ensure that 

all students, not just a few students in a few schools, have access to modern 

technologies and telecommunications, and that our teachers are trained, supported 

and encouraged to use technology regularly in their instruction (1 2). 

A February 1999 study by the CEO Forum on Education and Technology supports this 

stating, "To improve technology today, we must do more than put technology in schools; 

we must empower teachers to use it effectively" (p. 6). 

However, the Alberta Teachers' Association states that as the demands increase 

for schools to create technology literate students, financial support for schools to acquire 

such technology and in-service teachers remains a challenge (Falling Through the 

Cracks, 2002, pp. 42-43), and Alberta schools and school districts are not being held 

accountable for meeting the goals of the provincial ICT program of studies. It is the 

conclusion of this research that Alberta Learning will need to take a more proactive 

stance of accountability and enforcement. Technology: Helping Students Succeed (1996, 

p. 1) states 

To provide technology-enriched learning opportunities for students across this 

province, and to do it equitably and affordably, the government of Alberta must 

invest in technology. It must commit resources to support student access to 

learning opportunities regardless of their circumstance or location. It must invest 

in technology and telecommunications so that students can tap into information 

from around the world (914). 

Research into the degree or success of ICT integration in schools and the 

provision of ICT skills to students is necessary and fundamental. While claiming that 
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"... education must be recognized as our investment in Alberta's future and our 

goal should be nothing less than the best educated and trained citizenry in the country..." 

(Education 1999-2002 Business Plan, 11), the Alberta Government simultaneously set 

out to lead the country in its policy of fiscal restraint and under funding of public 

education. 

There has been a rapid growth in the diffusion of technologies into many aspects 

of everyday life. Recently this diffusion has been accelerated by the convergence of 

computer and communication technologies (Oliver, 2000). There are many definitions of 

technology, and many misrepresentations of what the word technology is intended to 

label. Dugger (2001), in Standards for Technology Literacy states technology is defined 

as how people modify the natural world to suit their own purposes. From the Greek word 

techne, meaning art or artifice or craft, technology literally means the act of making or 

crafting, but more generally it refers to the diverse collection of processes and knowledge 

that people use to extend human abilities and to satisfy human needs and wants. 

In Electronic Language: Understanding the Message, Canadian media theorist, 

Eric McLuhan (1998) states 

Animals evolve by incorporating into their bodies new technology, whether by 

growing longer teeth or by modifying their digestive systems. Human evolution 

works in the opposite manner. With the first inventions, human evolution 

suddenly shifted from the realm of biology to that of technology. Animals 

incorporated; we discorporated. We extended into the environment various parts 

of the body, various limbs and organs and, with electricity, the central nervous 

system. Most recently, computer technology and its children now extend around 
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the globe the hemispheres and other elements and organs of the brain. 

It remains only to extend the mind itself (p. 3). 

We live in an era that is frequently referred to as the Information Age. Information is 

driving the economy. The Internet, and the use and the changes of technology, are 

having a profound impact on society (Innis, 1951; McLuhan, 1964; Toffler 1991; 

Tapscott, 1998). Ever-evolving technologies positively facilitate further options for both 

organizations and individuals to create, manipulate, publish and retrieve information. 

Information technology is everywhere, and it is altering our world. Some of the change 

is well summarized by the expression "Global Village" created by Marshall McLuhan 

(1964). This term represents the merging of cultures and peoples around the world. In 

the 21st century, we will live in a global village, where transportation and technology 

allow us to communicate and collaborate with people anywhere on the planet. Therefore, 

our students must gain the requisite skills for full participation in the emerging IT 

citizenship. 

ICT has evolved to become the center of attention in many instructional systems 

and learning environments. However, learning is not about ICT, rather used properly 

ICT is a learning tool. Jonassen (1995, p. 62) emphasizes that technology should be used 

for: 

• knowledge construction, not reproduction, 

• conversation, not reception, 

• articulation, not repetition, 

• collaboration, not competition, and 

• reflection, not prescription. 
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Educational technology can be used to extend, enhance and promote 

opportunities for learning. Driscoll (1994, pp. 8-9) states, "Learning is a persisting 

change in human performance or performance potential ... brought about as result of the 

learner's interaction with the environment." Mayer (1982, P. 1040) states learning is 

the relatively permanent change in a person's knowledge or behavior due to behavior or 

experience." Shuell (1986, p. 411) states learning is " .. .an enduring change in behavior 

or in the capacity to behave in a given fashion which results from practice or other forms 

of experience." 

Whatever definition you prefer, learning is fundamentally about changes in 

attitudes and beliefs, capabilities, knowledge structures, mental models and/or skills that 

tend to persist over time. When these changes have been observed and are believed to be 

stable, it is reasonable to say that learning has occurred. The definition of learning is not 

changing. Learning is still essentially about change. Rather, it appears that what is 

changing is how to facilitate and support effective learning, especially with regard to new 

technologies and complex subject matter. Fullan (1993) states "Every person is a change 

agent: Change is too important to leave to the experts" (p. 399). He further says "When 

complex change is involved, people do not and cannot change by being told to do so. 

Effective change agents neither embrace nor ignore mandates. They use them as 

catalysts to examine what they are doing" (p. 24). 

Initially the rationale for the investment in computers in schools was the notion of 

computer awareness for students (Oliver, 2000, p. 1), teaching about computers, and 

teaching with computers without challenging beliefs about learning and teaching. 

However, the impact of computers grew and the notion of computer awareness evolved to 
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a definition of computer literacy. Not only was knowing about computers the 

goal, but it was seen important to be able to use them effectively. The place of computer 

technologies in schools then evolved from objects of study or specialist applications to 

tools for teaching, learning and administration. Fueled by the Internet and the growing 

influence of communications technologies on life and society (Cuban et al., 2001), 

computer literacy, now ICT literacy, has gained public awareness, raising questions as to 

levels of ICT literacy, which need to be researched with reference to the Alberta ICT 

Program of Studies. Hence, the importance of this research. 

As ICT technologies have become integral parts of all facets of life, from 

education to work, governments and industry are pushing for graduates to demonstrate 

appropriate skills and knowledge in this area to enable them to retain and push their 

competitive edge incommerce and trade. We are seeing learning enhanced through 

applications of ICT technologies as information and learning tools, and we are beginning 

to see new ways of learning and new ways of communicating through these technologies. 

In the midst of this, however, there are examples of vastly differing levels of ICT literacy 

among students. ICT literacy is most effectively developed through a meaningful, 

relevant and contextual use of ICT technologies. Meaningful learning occurs when 

learners actively interpret their experience using internal, cognitive operations. 

Meaningful learning requires that teachers change their role from sage to guide. Since 

students learn most effectively from thinking about what they are doing, the teacher's 

role becomes one of developing stimulating and supporting activities that engage learners 

in active thinking. Teachers must also be comfortable in making this transition that may 

in fact transcend their own insights and experience. Meaningful learning requires 
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knowledge to be constructed by the learner, not transmitted from the teacher 

(Jonassen et al., 1999). 

The need to prepare students to participate fully in our increasingly technological 

society has become a major priority for the nation. A meaningful, unified approach to 

providing students with the skills they will need for their futures must be more than a 

checklist of isolated technology skills; rather, these skills must be recognized as simply a 

first step in assuring all childrenbecome proficient information and technology users. 

Few would reject the notion that ICT is having an impact on education in 

general and the learning process in particular. The comprehensive changes in 

education and learning brought about or made possible by the adaptation of ICT 

require a fundamental re-appraisal of the formal school learning environment. At the 

same time, however, there are real concerns that many teachers and schools have 

been slow to change and lack adequate information for evaluating the educational 

value and benefits of the sizeable investments made in equipping schools with ICT 

over the last few years. 

The purpose of this research is to gain some measure of graduating Grade 12 

students' perceptions of their technology needs and skills in relation to the 

requirements of the Alberta ICT Program of Studies. The research data was 

collected from a sample of eight graduating Grade 12 students. Two male and two 

female participants were selected from each of two very diverse Calgary Board of 

Education high schools. Further, this measure was assessed in terms of the students' 

actual ICT literacy skills. Insofar as this research considers improvements in the 
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quality of learning and teaching brought about by the integration of ICT, it 

does so only as a contributing factor to actual student performance in the sites 

studied. 
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CHAPTER 2 - 

Literature Review 

The use of ICT in schools is not a simple solution for solving problems of 

underachievement, nor is it a straightforward way of raising standards of student 

performance. The investment of ICT resources in schools, and the development of 

accompanying teacher and student skills, should enhance the overall effectiveness of a 

school and should also improve levels of academic performance, but there can be no 

guarantees that these things will happen (Alberta Learning, 2003). 

Papert, (as cited in Kenny, 2000), through an analogy, declares that putting a 

computer into a school is " .. .like putting ajet engine on a stagecoach - you gain a 

temporary increase in speed, but then the whole thing is wrecked!" 

While this may be an overstatement, there does need to be an understanding that 

there are a number of potentially negative aspects to the use of ICT in schools. 

Specifically the student-teacher role appears to have changed, potentially becoming 

depersonalised. Rudd (2001, p. 9) states " .. .to an extent this relationship has become less 

direct, less personal and less straightforward because it is now mediated by innovative 

forms of dissemination and new technology." There are new difficulties of classroom 

management, and the teacher has had to take on an additional role as change agent or 

manager of change. 

Davis et al., (1997, p. 17) state "It would appear that the conditions for classroom 

learning can be improved by information technology tools. But, equally, teachers can use 

information technology to create a new set of mundane tasks which negate the 
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opportunities for learning." It is clear that ICT projects cannot simply be bolted 

on, or imported into school development or school improvement processes. 

However, there is a commonly held belief that ICT has the potential to enhance 

education (Kent & McNergney, 1999; McFarlane, Harrison, Somekh, Scrimshaw, 

Harrison & Lewin, 2000). Innovative ICT programs and initiatives have demonstrated 

exceptional possibilities for the short term as education constituents are enthusiastic 

about their implementation and expectations are high. However, these novel initiatives 

may cause the same constituents to experience disappointing results while they grapple 

with unfamiliar materials and processes (Fullan, 1992). 

Zanker (2000, p. 49) states "ICT is not a subject to be taught in its own right." 

There is a "... a broad consensus that ... [ICT] ... should be delivered across the 

curriculum" (Passey & Ridgeway, 1991, p. 5). Further, ICT should be "...embedded 

seamlessly into all areas of the curriculum." Harris (1994) expresses uncertainty whether 

ICT should be taught as a separate subject. Wellington (in Yeomans et al., 1995) 

describes a developmental model where the progressive decline of ICT as a separate 

subject results in the full integration of ICT into the whole curriculum and classroom 

practice. 

These perspectives do not rule out the direct teaching of ICT. Rather, they 

advocate that the teaching of ICT should take place in other subjects. For the most part, 

research has concentrated on the impact of ICT on the quality of teaching and learning in 

subjects other than ICT (Davis et al., 1992; Somekh, 1997), or on factors influencing the 

successful integration of ICT into schools and classrooms (Lawson & Comber, 1999). 

Relatively comprehensive descriptions of the implementation of ICT in secondary 
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schools have omitted consideration of the effects of on pupils' ICT capability 

(Lawson & Comber, 1999). 

There is minimal research available measuring students' authentic ICT literacy 

skill, such as their ability to use a range of features in word processing, spreadsheet, 

database and the Internet. Therefore, it is the purpose of this research is to gain some 

measure of graduating Grade 12 students' perceptions of their technology needs and 

skills in relation to the requirements of the Alberta ICT Program of Studies. Further, this 

measure is assessed in terms of their actual ICT literacy skills. Insofar as this research 

considers improvements in the quality of learning and teaching, it does so only as a 

contributing factor. 

Many educators use the expression ICT literacy. Other terminologies expressing 

similar meaning are.computer literacy, media literacy and technological literacy. 

However, while school districts are investing a great deal of money on technology, from 

my professional observations and discussions with educators, there seems to be only a 

vague notion of what computer literacy really means. Will a student who uses computers 

in school only for running drill and practice tutorials have the skills necessary to survive 

in our society? Will the ability to do basic word processing be sufficient for students 

entering the workplace or post-secondary education? (Eisenberg & Johnson, 1996). 

What is computer, ICT or technological literacy? The National Research Council 

addresses this question. The report, Being Fluent with Information Technology (1999), 

used the term fluency rather than literacy and gave the following clarification 

Generally, computer literacy has acquired a skills connotation, implying 

competency with a few of today's computer applications, such as word processing 
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and email. Literacy is too modest a goal in the presence of rapid change, 

because it lacks the necessary staying power. As the technology changes by leaps 

and bounds, existing skills become antiquated and there is no migration path to 

new skills. ... To adapt to changes in the technology ... involves learning 

sufficient foundational material to enable one to acquire new skills independently 

after one's formal education is complete. This requirement of a deeper 

understanding than is implied by the rudimentary term computer literacy motivated 

the committee to adopt fluency as a term connoting a higher level of competency 

(p. 2). 

The report concludes that fluency with information technology requires three types of 

knowledge: contemporary skills (intellectual capabilities), foundational concepts 

(information technology concepts), and intellectual capabilities (information technology. 

skills). Details of these three areas are shown in Table 1. 

Table 1 

Components offluency with information technology (NRC, 1999, p 4). 

Intellectual capabilities 

1. Engage in sustained reasoning 
2. Manage complexity 
3. Test a solution 
4. Manage problems in faulty solutions 
5. Organize and navigate information structures and evaluate information 
6. Collaborate 
7. Communicate to other audiences 
8. Expect the unexpected 
9. Anticipate changing technologies 
10. Thinking about information technology abstractly 
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Information technology concepts 

1. Computers 
2. Information systems 
3. Networks 
4. Digital representations of information 
5. Information organization 
6. Modeling and abstraction 
7. Algorithmic thinking and programming 
8. Universality 
9. Limitations of information technology 
10. Societal impact of information and information technology 

Information technology skills 

1. Setting up a personal computer 
2. Using basic operating system features 
3. Using a word processor to create a text document 
4. Using a graphics and/or artwork package to create illustrations, slides, or other 

image-based expressions of ideas 
5. Connecting a computer to a network 
6. Using the Internet to find information and resources 
7. Using a computer to communicate with others 
8. Using a spreadsheet to model simple processes or financial tables 
9. Using a database system to set up and access useful information 
10. Using instructional materials to learn how to use new applications or features 

Digital Transformation, in A Frameworkfor ICT Literacy (March 2002, p. 2) 

states "ICT Literacy is using digital technology, communications tools, and/or networks 

to access, manage, integrate, evaluate, and create information in order to function in a 

knowledge society." A meaningful, unified informational literacy curriculum must be 

more than a laundry list of isolated skills. While these skills are important for students to 

learn, the laundry list approach does not provide an adequate model for students to be 

able to transfer and apply skills from situation to situation. Students need to be able to 

use computers and other technologies flexibly, creatively and purposely. All learners 

should be able to recognize what they need to accomplish, determine whether a computer 
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will help them do so, and then be able to use the computer as part of the process 

of accomplishing their task (Jonassen, 1996). Individual computer skills take on a new 

meaning when they are integrated within this type of information problem-solving 

process, and students develop true information technology literacy because they have 

genuinely applied various information technology skills as part of the learning process. 

Salomon (1990) states, "The effects include not only the cultivation, development, or 

even the acquisition of cognitive skills that result from the use of some technology 

(cognitive residue) but also what a computer enables the learner to do while working, 

planning, writing, designing, or communicating with computer software (effects with 

technology)" (p. 29-30). 

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

children become proficient information and technology users. Teacher approval and 

enthusiasm, well-designed projects, and effective assessments are also critical. 

Equally essential is collaboration among classroom teachers, teacher librarians and 

technology teachers in order to present students with a unified and integrated 

approach to ensure that all children master the skills they will need to thrive in an 

information rich future (Eisenberg & Lowe, 1999). 

For the purpose of this study, ICT Literacy will refer to the set of skills 

and understandings required by people to enable meaningful use of technology 

appropriate to their needs. In this setting, the ICT literacy of a student is a relative 

measure of the student's capability to make appropriate use of ICT for her/his 

educational and learning purposes. Therefore, this paper will use the term ICT 

Literacy. 
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In a Frameworkfor Technology Integration in Education (1996), then 

Alberta Education states "Albertans believe that technology will increase the choice of 

programs available to students wherever they learn - at school, at home, or at the 

workplace. They want a stronger relationship between the technology skills students 

learn in school and those required by the workplace" (p. 3). As stated previously, the 

interest in computer literacy appears to be driven not only by those in education but also 

by industry and governments looking to maintain or to upgrade their global 

competitiveness through leadership in an activity set to dominate the trade and corporate 

world in the new millennium. Many in government perceive the development of ICT 

skills in schools as an economic and vocational imperative. 

Any innovation in our system of education, including technology integration, 

elicits endless questions concerning the purposes of education. 

• Is it to provide training in fundamental and basic skills? 

• Is it to prepare students for the work force? 

• Is it to produce citizens for an effective democracy? 

• Is it to produce an equitable society? 

• Is it to produce broad, life-long learners? 

• Is it to prepare students with critical thinking skills for a complex new world? 

In describing the complexity of innovation Fullan, (1991, p. 130) states "Change is a 

process, not an event." Few would question that the primary purpose of schooling is to 

prepare students to function effectively in the future, and thereby to assist society to 

function effectively as well. Learning should be the impetus that drives the use of 

technology in education. It can allow teachers to become partners in the learning process. 
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Fullan (1991) further says that "Even when an innovation is explained at the 

beginning, it cannot be absorbed, for teachers like anybody else do not learn new ideas all 

at once... On top of all this, even potentially good changes do not fare well because far 

too many changes are in front of teachers at any one time" (p. 130). 

ICT has the potential to enhance education (Resnick 2002). Pelgrum and 

Anderson (1999) and Industry Canada (1997) state that students' use of technology in 

education is expected to improve educational outcomes, increase skills in the use of 

technology, and decrease inequities between groups (gender, disabled, personal income, 

and cultural). It is considered an important indicator of the students' preparedness to 

succeed in the future. However, there is overwhelming evidence that ICT is not being 

used extensively and/or effectively across the curriculum in the majority of schools 

(Chalkey & Nicholas 1997; Selwyn & Bullon 2000; Cuban 2001). Nevertheless, where 

ICT is being used in other subjects such as english, science, math or social studies, the 

focus is often still on learning ICT skills rather than using ICT to enhance learning of the 

subject (Somekh et al., 2001). 

Former Alberta Minister of Education, Halvar Johnson (1996) stated, "Alberta's 

education system must move in new directions to continue to provide a relevant, quality 

education for all Alberta Students." In a paper, Notes for a Study of Best Practices in 

Technology-Supported Education, Richard Venezky (1999) states three potential goals of 

ICT: student ICT skills, support of continuous schooling progress, and revolutionary 

changes in schooling practices. 

1. The first goal, that of ensuring that students acquire the ICT skills needed for 

work, post-secondary education, and personal and family needs, is a universal 
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need and one that justifies the installation of computers, networks, 

and software in every school. 

2. The second goal, that of supporting continuous progress in schooling, assumes 

that the goals of schooling are set independently of technology, and then 

various resources, including ICT, are marshaled to support these goals. 

3. The third area is the more visionary one, where ICT is used as an agent for 

radical change in instructional approaches, student-teacher relationships, 

home-school connections, and more (p. 1). 

Selwyn (1999, p. 77) claims that, "Despite the hyperbole that has continually 

surrounded the area of educational computing, for the last 20 years the computer has 

noticeably failed to permeate the school setting." According to Canadian academic 

Michael Fullan (1992, p. 28), "Educational change fails more times than it succeeds. 

Implementing microcomputers in schools contains all that is fascinating in educational 

change: intuitive attraction and great uncertainty; excitement and hardship; enthusiasm 

and exhaustion; visibility and high public interest combined with unknown results." 

Fullan also states that " .. .not all change is progress ... there are many motivations and 

origins for educational change, and in retrospect only a fraction of them seem to be based 

on the identification of clear and important education need" (p. 26). This criticism would 

seem to be particularly appropriate in view of some of the experimentation in 

implementing instructional technology within education. 

Peigrum and Plomp (1991) state that the use of computers to support learning 

across the curriculum is the most complex of innovations as it requires change in the role 

of teachers as well as adaptations of existing curricula. Confronted with this complexity, 
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it is hardly unexpected that the majority of teachers have remained distant from 

both the acquisition of skills and the debate pertaining to ICT integration in education. 

The integration of ICT into education is acknowledged as a significant innovation to 

respond to a host of educational problems, but it is driven from a technological rather 

than a pedagogical perspective. If education is to take advantage of the potential of ICT, 

then there must be a realization that "...the study of computers in education is also a 

study of educational change in action" (Peigrum & Plomp, 1991). The dilemma for 

education in the information age will be to ensure that technology is made to adapt to 

learning rather than the contrary. Accordingly, teachers may start with an educational 

problem and move to a solution, which encompasses technology. Unfortunately, this 

process is often reversed to where the starting point has been a technological solution and 

trying to fit ICT innovations into the classroom. The fact that the technology rather than 

pedagogy has been put center stage has in fact had the effect of marginalizing it within 

schools (Cole et al., 1999). It has been rejected by the conventional educator and become 

the property of a small number of enthusiast or early adopters (Rogers, 1983). It should 

be reinforced to educators that though they may feel they know little about computers, 

they are not ignorant of how computers should be used in the classroom. 

The central problem of using technology in the classroom is, in essence, an 

educational one, not a technological one; and the experienced teacher can make sound 

pedagogical judgments of a particular application of computer technology to support 

learning by encouraging collaborative learning, development of critical thinking skills, 

and problem solving (Means, Blando, Olson, Middleton, Morocco, Remz & Zorfass, 

1993; Cradler, 1994, 1996; Singh & Means, 1994). However from my experience in 
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many learning and teaching settings this often has not occurred, and the lack of 

sound pedagogical basis for the integration of technology within education has led to a 

narrow and unimaginative usage (McKenzie, 1997). Further, it appears that much of the 

current research (Cradler, 1994, 1996; Davis, Desforges, Jessel, Somekh, Taylor & 

Vaughan, 1997; Heinecke, Blasi, Milman, & Washington, 1999) focuses on the 

technology itself rather than teaching and learning with the technology. 

Canada is generally considered to be one of the world's leaders in ICT integration 

in education (eMarketer, 2001; Ertl 2001; Ipsos-Reid, 2000; Roterman, 2001). Does 

being a leader refer to the capacity of ICT integration achieved across the curriculum in 

everyday teaching practice? Does it refer to student to computer ratio? Does it refer to 

the capacity of ICT literacy that school leavers have attained? The Quebec Education 

Ministry (1999, P. 2) states "Initially, to determine the degree of ICT integration, there 

was a measurement of the student to computer ratios. This has now given way to more 

qualitative measures of ICT applicability, accessibility and connectivity." There is a 

danger of placing too much emphasis on the amount of equipment available, to the 

detriment of quality and equity of access and a sound pedagogical basis in ICT use. 

Henchey's (2001) belief that classrooms should be equipped with technology is 

predicated on the view that technology can improve the rate, quality, amount, and 

effectiveness of learning. Although educationally credible, this belief must be tested with 

sound research. As Abrami (2001, p. 114) states "To date, there is much promise but less 

substance, especially long-term evidence, regarding the effective use of technology for 

learning." The 1999 Quebec Education Ministry report criticizes the almost total absence 

of research giving evidence as to the efficiency of ICT in improving school results. 
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Alan Kay (1991), a pioneer of personal computing, makes the argument 

that computers must be used to enhance, not replace good education. 

computers are not rescuing the school from a weak curriculum, any more than 

putting pianos in every classroom would rescue a flawed music program. 

Wonderful learning can occur without computers or even paper. But once the 

teachers and children are enfranchised as explorers, computers, like pianos, can 

serve as powerful amplifiers, extending the reach and depth of the learners 

(p. 146). 

While Kay's original article was published in 1991, it was republished in 1995. 

Kay understood the forces at work in technology and saw their applications in society and 

in education. The focus is on education, and his concerns are that as technology becomes 

more powerful and 'orld-reaching, the education learning process is becoming more 

superficial just when it could become more involved and authentic. Kay states that 

". . . students are taught superficially about great discoveries instead of being helped to 

learn deeply for themselves" (p. 148). In an analogy between the computer and learning, 

he uses the piano and creating music. 

Pianists know that music is not in the piano. It begins inside human beings as 

special urges to communicate feelings. ...The  computer is the greatest piano ever 

invented, it is the master carrier of representations of every kind. ... But if 

teachers do not nourish the romance of learning any external mandate for a new 

literacy becomes as much a crushing burden as being forced to perform sonatas 

while having no sense of their beauty ... students will become numb instead of 

enlightened (p. 148). 
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This discouraging condition is compared to unenthusiastic methods of teaching. 

Kay further states that there are numerous misconceptions about the nature of learning 

and the use of computers. It is important to identify them and bring these misconceptions 

into the open. One is that the mere presence of computers will improve learning. An 

additional misconception is that students are empty vessels, needing information to be 

poured into them. One more misconception is the view that reality is what the senses 

reveal. The last misconception thentioned is the idea that the mind is unitary, that it has a 

seamless "I"ness. Research shows that the mind is more like a crazy quilt of different 

mentalities, abilities and skills. We have a number of ways to know and think about the 

world, including doing, seeing and manipulating symbols. What is more, each of us has 

to construct our own version of reality by main force (p. 150). This is similar to 

Gardner's (1983) ideas of multiple intelligences and Papert's (1991) ideas of 

constructionism. The words may be different but the underlying concepts are the same. 

Gardner's theory of multiple intelligences recognizes that there are many different 

ways of learning and knowing, and that we should value not only the need, but the right 

of every child to learn through their own preferred learning style. Papert clearly focuses 

on the same need when he recognizes that (in industrial countries) most people are doing 

jobs that did not exist when they were born. In his book, The Children's Machine, (1993) 

Papert states, "The most important skill determining a person's life pattern has become 

the ability to learn new skills, to take in new concepts, to assess new situations, to deal 

with the unexpected. The competitive ability is the ability to learn" (p. vii). 

Papert often refers. to the ability of the learner to utilize the computer to write, to 

draw, to communicate, and to obtain information. Still others use computers as a means 
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to establish social ties, while others use them to isolate themselves. Papert has 

referenced the linguistic, kinesthetic, verbal, interpersonal, and intrapersonal 

intelligences, respectfully, that Gardner refers to in his work. 

Seaborne (1993) argues the need to go beyond bolting ICT onto the existing 

curriculum, recognizing there was a need to " .. .look at how IT materially affects the 

learning process, rather than to focus solely on how you integrate it in the curriculum or 

learn about it" (p. 17). Schools are complex organizations and many factors may 

influence the development of pupils' ICT capabilities. Reading of relevant literature 

suggests some causes that may possibly influence the development of students' ICT 

literacy. They are teaching and learning methodology, curriculum organization, ICT 

administration, and ICT resources and staffing adequacy (Cuban et al., 2001; Fabry & 

Higgs, 1997; Lamer & Timberlake 1995; Mumtaz, 2000; Peigrum, 2001). 

The methodology of teaching and learning refers to whether an instructional 

approach is behaviorist, constructivist, student-centered, teacher-centered, or a hybrid. 

The curriculum and organization factor concerns whether the arrangements for teaching 

ICT are as a discrete subject, cross-curricular or as a hybrid. The administration of ICT 

reflects the value that the school places on its investment in ICT. Does the administration 

influence teachers' use of ICT? Do teachers influence each other? Finally, the ICT 

resources and staffing adequacy considers the actual technology available; staff 

qualifications and experience; teacher training; and financial arrangements for acquisition 

and renewal. 

Although all the above factors are relevant, the one of specific concern for this 

research is curriculum organization. The Alberta ICT Program of Studies (2000) 
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identifies the skills Alberta students are required to attain. While secondary 

schools must fulfill these requirements by June 2003, and teachers have had the Program 

of Studies since September 2000 (draft guidelines were available April 1997), the way in 

which they integrate ICT into the curriculum is not currently prescribed. However, there 

are a number of different approaches that are-currently being employed. Some of these 

methods of integration are: discrete ICT; cross-curricular ICT; and hybrid models (skills-

core, kick-start). 

Discrete ICT refers to the teaching of ICT as a separate specialist subject. Time is 

allocated on the school timetable for ICT in the same way that it is allocated for other 

subjects. Prior to the introduction of the Alberta ICT Program of Studies (September, 

2000), many schools taught ICT, or a related subject such as computer studies, as a 

discrete subject. Some schools are attempting to implement the ICT Program of Studies 

by carrying forward their existing organisation, management, resources and staffing with 

few changes. The content of ICT courses has changed slightly with the introduction of 

the ICT Program of Studies, but the means of organising their delivery did not. Teaching 

ICT as a discrete subject can help to ensure consistent coverage of the ICT Program of 

Studies as "...coverage of the programmes of study is more rigorous..." (Ofsted, 1995, p. 

4). It may not be possible for students to achieve the higher skill levels of the ICT 

Program of Studies without discrete ICT lessons (Yeomans et al., 1995). However, few 

schools have sufficient ICT resources to teach ICT as a discrete subject, and most have 

difficulty allocating sufficient time in a crowded timetable. In addition, teaching ICT as a 

discrete subject may lead to "...thorough but sterile coverage..." (NCET, 1995b, p. 7) and 
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the teaching of ICT in irrelevant and meaningless contexts (NCET, 1995b; 

Robertson, 1997). 

Cross-curricular ICT would see schools organizing the instruction of ICT across 

the curriculum. There would be no time allocated on the timetable for specific lessons in 

ICT. When the Alberta Program of Studies was introduced, it was generally expected 

that ICT would be delivered across the curriculum. The teaching of ICT across the 

curriculum can lead to an excessively complex organisation, and in extreme cases the 

ICT curriculum may disintegrate (Goldstein, 1988 & 1997). Teachers of other subjects 

may not have sufficient skills to teach ICT, may lack confidence (Brown, 1997), and may 

not wish to teach ICT (Moss, 1992; Williams & Moss, 1993). Delivering ICT entirely 

across the curriculum may result in incomplete coverage of the ICT programmes of 

study, or in "...not making any progress beyond learning rudimentary sjçjjls" (NCET; 

1995, p. 7). Coherence and progression can be problematic (Robertson, 1997), and it is 

unlikely that pupils could be adequately prepared for external assessment if the school 

teaches ICT entirely across the curriculum. The cross-curricular approach is rarely 

entirely successful, and "...works only where subject teachers are also confident in ICT, 

pupils' progress is monitored, and structures are in place for motivating and effectively 

coordinating delivery" (Ofsted, 1995, p. 3). When ICT is taught across the curriculum, 

ICT resources are often distributed throughout the school. This distribution may preclude 

the teaching of ICT skills to whole classes. 

Hybrid ICT combines features of discrete and cross-curricular ICT, and it is the 

most common in schools (Yeomans et al., 1995). There are two common variants of the 

hybrid model, the kick-start and the skills core. NCET (1996) identifies these two stating 
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that the kick start approach includes discrete lessons of ICT at the beginning of 

Grade 10, with all further development being through cross-curricular methodology. 

This strategy is thought to remove the need for teachers of other subjects to teach ICT as 

pupils have been taught the skills they will need at the start of secondary schooling. 

However, it is unlikely that pupils will remember everything they have been taught, and 

technologies will change. As a result, further ICT teaching may be necessary, and this 

would have to be done by teachers of other subjects. For this reason, problems with skill 

deficiencies, lack of confidence, and resentment among teachers of other subjects are 

likely to persist. In addition, detailed programming of the ICT Program of Studies across 

the curriculum would be required. 

The skills core approach has a limited central core of discrete ICT taught each 

year, complemented by cross-curricular ICT. Students are taught by ICT specialists in 

discrete ICT lessons, and they are encouraged to use ICT across the curriculum. The 

Alberta ICT Program of Studies can be covered in discrete lessons; however, the use of 

ICT across the curriculum will still need to be programmed. Teachers of other subjects 

will not need to teach pupils ICT as this can be done in discrete ICT. Students will then 

need a minimum of support when they use ICT across the curriculum, and teachers of 

other subjects can give due prioiity to their own subjects, allowing pupils to use ICT 

when appropriate. 

The above models of the ICT curriculum appear to have elements that may affect 

the development of pupils' ICT capability. These are: 

• whether the Alberta Program of Studies is thoroughly covered in relevant and 

meaningful contexts, with planned progression; 
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• whether pupils are taught ICT by specialist ICT teachers or non-

specialist teachers of other subjects; 

• whether teachers of other subjects have sufficient ICT skills, and are willing 

to teach ICT; and 

• whether pupils have access to sufficient ICT resources when they are 

required. 

Recently, Leu (2000) has argued that schools are not meeting their obligation to 

help students become literate for a future that will clearly involve proficiency in using 

ICT, nor is it easy to meet that obligation given rapid changes in the landscape of ICT 

literacy. While progress has been made on learning issues involving ICT, there is still 

considerable room for improvement. It appears that a leading peril is complacency in 

relation to our present systems of education and training. As we enter an era in which the 

level of skills and knowledge of society becomes the primary determinant of further 

economic and social well-being, we must ensure that the capacity of all our citizens is 

fully engaged in shaping the future. 

Advocates of ICT in education argue that the lack of impact of ICT on learning is 

due to the fact that ICT leads to the development of a different set of learning outcomes 

to those tested by traditional measures (Dede 2000; DiSessa 2000; Heppell 2000; 

McFarlane et al., 2000). As an example, McFarlane (1997) argues that current 

assessment systems, because they rely on testing pupils' ability to memorize information, 

misjudge the impact of ICT on learning. Even where current assessment systems do 

address skills, they often misrepresent the impact of ICT because effective use of ICT 
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emphasizes skills, such as collaboration, which are not measured by traditional 

assessment procedures (Venezky, 2001). 

However, there exists numerous ICT teaching and learning claims within the area 

of educational computing. Some of the declarations commonly heard are: 

• using ICT can result in improved learning; 

• using ICT will make teaching easier; 

• ICT offers the greatest support to learners from disadvantaged backgrounds; 

and 

• ICT impacts the society that the learners are in. 

Trend, Davies and Loveless (1999) describe this difference between the claims 

made for ICT and the impact it has had on education as a "reality-rhetoric gap" (p. 9). 

Literature supports the view that such a gap exists (Lemke & Coughlin 1998; Miller & 

Olson 1999; McFarlane et al., 2000; Cuban 2001; Somekh, Barnes et al., 2001). In spite 

of strong support from politicians and substantial investment in ICT in schools, research 

findings have found that although the number of computers in schools has steadily 

increased over the past several years by some indicators (DfEE, 2001), computers have 

had a declining influence on teaching and learning in UK schools (Lynch, 1999). Even 

official statistics on computer use may be overstating actual use; the surveys are based on 

information from providers rather than clients (teachers rather than pupils). Surveys of 

pupils and former pupils (Lienard, 1995, Haydn, 1996) suggested that under 10% of high 

school students had more than occasional classroom contact with computers. Moreover, 

Cox et al., (1999) found that one of the main reasons which teachers gave for using 
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computers in their teaching was because they felt they ought to. Despite this, it 

is believed that ICT has the potential to enhance education (Resnick, 2002). 

There have been sizeable investments made in equipping Alberta schools with 

ICT since the early 1990s. The Alberta ICT Program of Studies draft guidelines were 

available in 1997. Teachers have had the ICT Program of Studies since September 2000, 

and secondary schools must fulfill these requirements by September 2003. Given that 

vast sums of money have been allocated to ICT implementation since the early 1990s, it 

is reasonable to state that Alberta graduating Grade 12 students in the year 2003 should 

have had educational ICT exposure and experience since 1992, which was their Grade 1 

school year. Furthermore, due to the ICT Program of Studies, unquestionably this ICT 

experience should have been superior in their last six years of schooling. Tapscott (1998) 

defines the Net Generation as the echo of the baby boomers. These children were born 

between 1977 and 1997 (p.20-21). He further states "What makes this generation 

different from its predecessors is not just its demographic muscle, but it is the first to 

grow up surrounded by digital media. . . Constantly surrounded by technology, today's 

kids are accustomed to its strong presence in their lives... Already these kids are learning, 

playing, communicating, working, and creating communities very differently than their 

parents" (p. 1-2). 

The purpose of this research is to gain some measure of graduating Grade 12 

students' perceptions of their technology needs and actual skills in relation to the 

requirements of the Alberta ICT Program of Studies, explaining the gap between what the 

ICT Program of Studies suggests they should be able to do and what they can actually do. 
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CHAPTER 3 

Methodology 

The choice of research methodology is clearly crucial to any study, as it establishes 

the foundation for the types of questions that can be addressed and the nature of the 

evidence that is generated (Clark, Lotto & Astuto 1984; Shulman 1986). The approach 

employed also has implications for the uses that legitimately can be made of the research 

outcomes. Therefore, the purposes supporting one's research need to inform the 

methodology employed (Underwood & Underwood 1997). 

Robson (1993) identifies qualitative research as ethnographic, as it is typified as 

involving case studies, observation and interview. Furthermore, Bryman (1988) 

identified two different outlooks of viewing quantitative and qualitative research. The 

first position sees the distinction between qualitative and quantitative research as relating 

to different ways of collecting data and claims that one needs to choose the best method 

on the basis of the technical constraints of each. The alternative stance is that 

quantitative and qualitative research represents incompatible views on how the social 

world should be studied. "They are viewed as competing views about the ways in which 

social reality ought to be studied, and as such they are essentially divergent clusters of 

epistemological assumptions, that is, of what should pass as warrantable knowledge 

about the social world" (Bryman, 1988, p. 5). Judith Preissle, in a Qualitative Design: 

An Introduction states 

Qualitative research is a loosely defined category of research designs or models, 

all of which elicit verbal, visual, tactile, olfactory, and gustatory data in the form 
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of descriptive narratives like field notes, recordings, or other 

transcriptions from audio- and videotapes and other written records and pictures 

or films (9[1). 

Robson (1993, p. 42) describes three different purposes supporting research in the social 

sciences: 

1. to seek new insights, ask questions and find out what is happening; 

2. to provide an accurate profile of the situation or phenomenon being studied; 

and 

3. to explain the phenomenon being studied, often in the form of causal 

relationships. 

Descriptive research, as defined by these three purposes, fits most closely with the 

research proposed here, and therefore, informs the design used. 

There are compelling reasons for the selection of qualitative methodologies within 

the educational research arena. This form of research is proving important to the field 

because technology educators must " ...engage in research that probes for deeper 

understanding rather than examining surface features. Qualitative methodologies are 

powerful tools for enhancing our understanding of teaching and learning, and they have 

gained increasing acceptance in recent years" (Johnson, 1995, p. 3). Marie Hoepfl 

(1997, p. 50) further explains that " .. .humans are responsive to environmental cues, and 

able to interact with the situation; they have the ability to collect information at multiple 

levels simultaneously; they are able to perceive situations holistically; they are able to 

process data as soon as they become available; they can provide immediate feedback and 

request verification of data; and they can explore atypical or unexpected responses." 
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Qualitative research, broadly defined, means ". ..any kind of research 

that produces findings not arrived at by means of statistical procedures or other means of 

quantification" (Strauss & Corbin, 1990, p. 17). "Where quantitative researchers seek 

causal determination, prediction, and generalization of findings, qualitative researchers 

instead seek illumination, understanding, and extrapolation to similar situations. 

Qualitative analysis results in a different type of knowledge than does quantitative 

inquiry" (Hoepfl, 1997, p. 13). The underlying belief of qualitative research is that 

" .. .meaning is situated in a particular perspective or context, and since different people 

and groups have different perspectives and contexts, there are many different meanings in 

the world, none of which is necessarily more valid or true than the other" (Gay & 

Airasian, 1999). "During the past several decades, particularly during the 1970s and 

1980s, naturalistic inquiry (or qualitative research) has gained considerbIe acceptance. 

Nevertheless, the debate between quantitative and qualitative methodologies, as 

competing positions, persists. It is important to recognize the limitations of viewing 

quantitative and qualitative methods as completely different or competing approaches" 

(Custer, 1996, p. 4). Custer (1996) also points out that "...the qualitative-quantitative 

dichotomy dates back as early as the 17th century where quantitativists were 

characterized by some as vulgar statisticians" (Lazarsfeld, 1970, p. 99). 

A qualitative researcher, therefore, believes that the world cannot be pinned down 

to objective meanings, but that all variables must be taken into account when conducting 

research, including the past experiences and personalities of the researcher. According to 

Peck and Secker (1999, p. 555), this idea has three important implications from a 

research perspective: 
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1. It follows that the purpose of research is not to establish objective 

facts about the social world because objective knowledge is impossible; 

rather, the aim is to explore how research participants understand, or make 

sense of, the topics in which we are interested. 

2. The theories we arrive at as researchers are also inevitably our own 

interpretations of research participants' understandings and not simply a 

reflection of them. 

3. For readers and reviewers to assess qualitative research, it is necessary to 

present a thick description of the data (Geertz, 1973), illustrate this with 

substantial extracts, and make the processes of the analysis transparent 

(Secker et al., 1995). 

Putney and Green (1999) summarize the contributions of qualitative research in 

the following key points: 

• qualitative approaches have provided ways of transcribing and analyzing the 

discursive construction of everyday events, of examining the consequential 

nature of learning within and across events, and of exploring the historical 

nature of life within a social group or local setting; 

• qualitative research has also provided insights into the emic, or insider, 

knowledge needed by members of a group (especially outsiders) to 

participate in socially and academically appropriate ways; 

• qualitative research provide(s) information about why and how 

miscommunication among actors occurs, particularly when such actors are 
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members of different groups (e.g., administrators-teachers, ethnic 

groups, genders); 

qualitative approaches and the theories guiding them have also made us 

aware of different voices and the need to consider whose voice will be 

represented, how, in what ways, and for what purposes qualitative research 

has provided ways for understanding the local and situated nature of 

everyday life; how this life is consequential for those who are members, as 

well as those seeking membership; and for exploring how equity of access to 

academic knowledge and societal resources are locally constructed in and 

through the actions of people in local settings (p. 368-377). 

Peck and Secker in a 1999 article published in Qualitative Health Research, 

outline many disadvantages of qualitative research. Some key points included in their - 

article are that: 

• the fact that current techniques of data collection typically involve semi-

structured interviews that can place considerable demands on participants' 

time, making it difficult to recruit managers and others for whom time is 

often at a premium 

• qualitative research is a time-consuming exercise, not only in relation to the 

data collection process but also because the process of analysis involves 

continual movement between the data and emerging themes to adapt and 

verify the analytical framework being developed 
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• the conclusions of qualitative research typically are disseminated 

through academic publications and papers, which people not familiar with the 

academic repertoire can find difficult to follow, and 

• time delays between submission and publication may again mean that the 

findings are no longer relevant to the target audience 

Another concern of qualitative research involves the accuracy of the 

interpretations of the researcher. Because the researcher is a person, like the participants, 

it is possible that the researcher has his/her own biases to overcome or consider when 

carrying out inductive reasoning processes. For example, in an article published in 

Marketing News by Laurie Tema-Lyn (1999), the author states that listening bias is a 

problem that often plagues qualitative researchers, sometimes unbeknownst to them. She 

states, "Most of us tend to listen in two major modes: for reaction, or for enlistment. We 

pay attention to the mistakes, to what we disagree with, or we listen for agreement, 

noticing comments that support our ideas and beliefs" (p. 33). Obviously, this method 

would cause results to be unreliable, and a researcher should certainly be aware of the 

possibilfty of bias in his/her report of findings. 

All of these concerns are important to consider, especially the one, which 

contends that because this type of research is so time-consuming, the results may no 

longer be valid or relevant by the time they are published. Therefore, there are many 

instances when not only is qualitative research not necessary, there is not enough time (or 

money) to conduct the research. The decision to use qualitative methodologies should be 

considered carefully. "By its very nature, qualitative research can be emotionally taxing 
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and extraordinarily time consuming. At the same time, it can yield rich 

information not obtainable through statistical sampling techniques" (Hoepfl, 1997, p. 37). 

Personal Perspective 

Qualitative research requires a stance grounded in personal perspective. My 

experience with ICT began in the late 1970's through positions of a Calgary Board of 

Education Music Teacher, a Teacher ICT Explorer Coordinator, Technology Integration 

Coordinator, Learning and Teaching Coordinator, Career and Technology Studies 

Coordinator, and Fine Arts Coordinator. Throughout this time, ICT emerged as a 

significant component of school curricula, and the consequence of the numerous attempts 

at ICT infusion are reflected in teaching and learning statements produced in recent years, 

specifically the Alberta ICT Program of Studies (2000). 

Recognizing that qualitative research is as much a perspective as it is method, the 

style of this investigation, the small testing sample, and the need to really know what 

students think about ICT and could actually achieve, make a qualitative research design a 

reasonable approach. 

My perspective as the researcher was regarded as being very important both in 

terms of developing constructive and supportive relationships with the students and 

avoiding skewing the data by adopting a position of advocacy in relation to computer use. 

This was a problem identified by Miller and Olson's (1999) in relation to research which 

they noted was often sponsored by large companies (e.g. Apple and ACOT) who at least 

potentially had a vested interest in the outcomes. Moseley, et al., (1999) raise similar 

doubts about the quality of the evidence upon which claims about learning gains were 

made in research that was funded by hardware companies. 
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Clearly, adopting a position of advocacy during the data collection 

would bias the data, reducing its validity. Schrag (1999) notes that there was an over 

reliance on advocacy in this field and suggested a corresponding propensity to use 

opinion rather than evidence. This highlighted the importance of the neutrality of myself 

not only during the data collection but also during its analysis and reporting, in order to 

prevent the conclusions being based on opinion rather than facts. 

Semi-structured Interview 

After an extensive study of the Alberta ICT Program of Studies (2002), and a 

search of relevant literature (Moseley et al., 1999; McFarlane et al., 2000; and others), I 

decided that the data would be collected by means of one-on-one semi-structured 

interviews. Interviews are a face-to-face questioning of participants for gathering data 

(LeCompte & Preissle, 1993) and are an attempt to determine what is " .. .in and on 

someone else's mind" (Patton, 1990, p. 278). Interviewing is especially useful when 

behaviors, feeling, attitudes, or interpretations of people cannot be directly observed 

(Merriam, 1998). Dexter (1970) states "Interviewing is the preferred tactic of data 

collection when it will get better data or more data or data at less cost than other 

tactics!" (p. 11). 

Interviews vary in type from highly structured to conversational formats. Highly 

structured interviews seek to ensure that comparable information is obtained from all 

participants by having each participant answer the same questions, usually asked in the 

same order each time. In contrast, conversational interviews are more spontaneous and 

occur from a natural flow of interaction between interviewer and participant. I used 

semi-structured interviews. Specific information was desired from all the research 
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participants. The same basic questions were asked of all participants but not 

necessarily with the same wording or in the same order. This allowed for the possibility 

of greater flexibility and in-depth conversation between the interviewer and participants. 

In order that the research participants would feel more at ease and open, it was decided 

early on that the interview would not be audio-tape or video-tape recorded, and that 

researcher notes would be taken during and after the interview. 

Two-part Research Instrument 

In order to facilitate the interview, a two-part research instrument, a pre-

questionnaire and an ICT Literacy Skills Tests, was developed. Questions for the 

interviews were formulated based on the Alberta ICT Program of Studies and on 

literature concerning ICT and learning and teaching. 

Specific Alberta Learning Program of Studies ICT outcomes to be tested 

(Appendix D) were compiled and a method of assessment for each was selected based on 

my previous experiences with high school students (Appendix E). As a result, a 

compilation of ICT outcomes to be tested (Appendix F) and not tested (Appendix G) was 

formulated. Subsequently, the following types of assessment were constructed for the 

interview. 

Part 1 - Pre-questionnaire 

The pre-questionnaire (Appendix H) was constructed in order to elicit an 

understanding of the student's perceptions and beliefs with regards to their ICT 

experience. It also provided the structure for supplementary actual ICT literacy skills 

testing. The pre-assessment was divided into six sections. 
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Section 1 Contained general questions on future education plans, technical 

abilities, school computer use, and how often they have seen 

teachers integrate technology since Grade 10. 

Section 2 Contained questions regarding student accessibility to computers 

and the times of technology use. 

Section 3 Contained questions about home technology use. 

Section 4 Contained questions on what type of technology they personally 

used at school. 

Section 5 Contained questions on what curriculum areas used technology. 

Section 6 Contained questions that asked the students to rate their skills in 

computer basic operation, knowledge of responsible use, word 

processing ability, spreadsheet ability, database ability, email 

ability, internet ability, and PowerPoint ability. 

Research participants could complete the questionnaire either in paper or computer 

format. 

Part 2 - Actual ICT Literacy Skills Test 

The Actual ICT Literacy Skills Test was constructed in order to test and observe 

the students' skills, which would then be compared to each participant's pre-

questionnaire results. The assessment categories were 

1. ICTASMT 1 - General Pre-assessment Questions 

2. ICTASMT 2— Word Processing Assessment 

3. ICTASMT 3 - Spreadsheet Assessment 

4. ICTASMT 4— PowerPoint Assessment 
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5. ICTASMT 5 - Internet/Email Assessment 

6. ICTASMT 6— General Knowledge Assessment 

7. ICTASMT 7— Database Assessment 

The skill tests for, word processing (Appendix I), spreadsheet (Appendix J), powerpoint 

(Appendix K), internet/email (Appendix L), general knowledge (Appendix M), and 

database (Appendix N), were developed to test the actual ICT literacy skills of the 

students against what their beliefs about these skills were (Appendix H). The research 

participants completed these assessments at the computer with me observing, prompting 

and guiding when and wherever necessary. 

The student's actual literacy skills performance was assessed using the following 

rubrics for word processing (Appendix 0), spreadsheet (Appendix P), powerpoint 

(Appendix Q), internet/email (Appendix R), general knowledge (Appendix S), and 

database (Appendix T). Students were rated on the skill level that they achieved, 

receiving a mark as appropriate in the following columns. 

• Student has mastered the skills covered (one mark). This was demonstrated 

by the student completing the required section and skill test without any 

errors. 

• Student has achieved average competency in skills covered (1/2 mark). This 

was demonstrated by the student completing the required section with 

minimal assistance, prompting or searching. 

• Student has demonstrated little or no evidence of competency in the skills 

covered (0 mark). This was demonstrated by the student being unable to 

complete the required section. 
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The marking columns were added together to attain a final score. 

The two-part assessment instrument was constructed so as to attempt to minimize 

the per student evaluation time for the interview and actual skills testing to a maximum of 

150 minutes. This was done intentionally to keep the research fast paced and exciting in 

the hopes of preventing student boredom with the testing. In planning on how to best 

collect the data, I decided to act as a participant observer rather than a non participant, on 

the basis that it would be less threatening to the students, it would help create a more 

equal relationship between me and the students, and that I am a teacher and skilled in 

working with students. 

A pilot test of the research instruments was administered to two high school 

students, at a school not part of the formal study, and who fulfilled the student 

characteristic criteria established for the research. Detailed criteria are provided later in 

this chapter. Changes to seek brevity and efficiency due to time constraints (maximum 

150 minutes) were made to the testing as a result of the student feedback. As a high 

school educator, I recognized the attention span and attitudes of the high school student 

supported the modification of the instrument. 

Sequence of Testing 

Because of the length of the individual testing, the order of the component tests 

were varied for each student in an attempt of assuring that a result on a particular portion 

of the test could not be attributed to its arrangement in the test instrument. The original 

order of the tests components is shown in the table with participant F1M. 
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Sequence of Testing 

F1M
 

F2M 

F3F 

F4F 

L5F 

L6M 

L7F 

L8M 

1 2 3 4 5 6 7 

1 7 2 4 3 5 6 

1 6 7 4 2 3 5 

1 5 6 4 7 2 3 

1 2 3 4 5 6 7 

1 7 2 4 3 5 6 

1 6 7 4 2 3 5 

1 5 6 4 7 2 3 

Sample and Site Selection 

Through a purposive search, three high schools were identified within the Calgary 

Board of Education that I believed could fulfill the student requirements and be receptive 

to the study. I contacted the administration of each school to determine their willingness 

to participate. Stake (1994) states 

Site selection involved first determining which site representatives would be 

willing to participate. And, since case study research seeks to learn as much as 

possible about particular sites, a major issue in site selection was identifying those 
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representatives who would allow us to spend as much time as possible 

at the site (p. 239). 

Initially, three sites were identified. However, after discussions with the administration 

of each school, two very diverse sites that offered the greatest opportunities for 

interviews and observations were selected. 

School One is a multicultural high school priding itself on the strengths of its 

cultural and ethnic diversity. The student population comes from predominantly middle-

low to low-income families. The school could be described as technology poor. 

School Two is a large high school priding itself on providing its students with an 

advantage because of its innovative programs and large amounts of technology available 

for student use. The school population comes from predominantly middle to high-

income families. The school could be described as technology rich. 

There were eight Calgary Board of Education student participants, four male and 

four female. In each of the two schools, councilors used SIRS (student information 

record system) to randomly select two male and two female students that fulfilled the 

required7 characteristics of the research participants. The required characteristics of the 

participants were 

• Grade 12 students graduating in the year 2002, 

• Academic students with an overall average of 70% in 30 level courses, 

• Students with specialized instructional technology coursework were excluded 

(non-CTS course students), 

• Students identified as not going into computer related studies after 

graduation, and 
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• Students who have an active Calgary Board of Education e-mail 

account. 

These characteristics were used because I believed that the students fulfilling these 

criteria would represent the grade 12 population that should have had the most 

opportunity to experience ICT instruction integrated into the curriculum. Eight students 

were determined to be an adequate number of participants, based upon the questions 

being asked, the data being gathered, and the resources available to support the study. 

Lincoln and Guba (1985) recommend sampling until a point of saturation or redundancy 

is reached. "In purposeful sampling the size of the sample is determined by 

informational considerations. If the purpose is to maximize information, the sampling is 

terminated when no new information is forthcoming from new sampled units; thus 

redundancy is the primary criterion" (p. 202). Patton (1990, P. 186) recommends 

specifying a minimum sample size "...based on expected reasonable coverage of the 

phenomenon given the purpose of the study." However, I was prepared to add four 

students in a third school if the data gathered in the original two schools dictated such. 

Anonymity was determined by coding each school with a different letter, (FIL); 

each student with a different number (1-8); and gender coded either male or female 

(MJF). Therefore, a student would be coded by school, assigned a number and coded by 

gender. For example, F1M denotes the 1St male student tested at one of the two schools. 

Permission and Requests 

Permission to conduct research on human subjects was sought and approval 

granted by the Conjoint Faculties Research Ethics Board at the University of Calgary on 



February 5th 2002, (Appendix B) and by the Calgary Board of Education, 

Accountability Services, on April 26t1, 2002 (Appendix Q. 

A request to conduct the research was sent to the appropriate assistant principal 

(Appendix U), who in turn directed the guidance department to select students with 

reference to the desired characteristics. The assistant principal met the students 

individually and gave them a consent/invitation form (Appendix V) explaining the 

research. The consent form was signed by both the parent and student and then returned 

to the assistant principal. Participation in the research was voluntary. The participants 

were informed that they could withdraw from the study at any time, and that participation 

did not influence school marks. I had no prior contact with the participants. 

Interview 

The administration of each school arranged individual interviews that occurred 

during the school day. A minimal block of 150 minutes was established in a quiet 

environment that provided the necessary technical requirements. 

• Access to computer 

• Software availability (Word, Access, Excel, PowerPoint) 

• Student Email access 

• Access to printer 

• Access to the "A" drive (load and save files to a floppy disk) 

At the beginning of the interview, prior to the pre-questionnaire, informal 

conversation was used to develop a relationship with the students. They were informed 

that interview would last approximately 150 minutes, they could withdraw, ask questions 

and write down any thoughts on the pre-questionnaire or the actual ICT literacy skills 

51 
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tests. They were also informed that the I would be taking notes and that they 

might be asked for comments. The pre-questionnaire was always administered first, with 

the students having the choice of either paper or computer format. The ICT literacy skills 

tests were subsequently administered and the student used a computer. When necessary, 

students were prompted in some of the areas in which they were having problems. There 

was a relaxation break approximately halfway through the testing. 

After they were complete, the interviews were printed and coded according by 

category of discussion (Appendix W), similar to techniques suggested by Yin (1989) and 

Neuman (1994). Initial codes were developed from the literature and the ICT Program of 

Studies. These were revised after the research instruments were pilot tested and again 

later after the interviews with the students. Similarities or differences between responses 

and between cases were noted, and no strong claims are made about the application of 

these observations to users as a whole, except in cases where such claims are supported 

by statistical evidence. Rather, these observations suggest a range of computer literacy 

patterns and understandings. 

As stated previously, the general pre-assessment questionnaire was administered 

to provide an understanding of the student's beliefs with regards to their ICT experience. 

This pre-assessment provided the foundation for further component testing. The pre-

assessment and the testing also provided a platform to build a relationship with the 

students that proved to enhance discussion with the researcher. 

Interviews, as with other forms of data collection, have limitations. These 

limitations include the subjectivity of the researcher, possible distortion of data because 

of false or misleading data, biases of both interviewer and interviewee, and a lack of 
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information forthcoming from interviewees. Each of these limitations was 

hopefully reduced by the careful selection of interviewees and questions, and by the 

interviewer refraining from arguing, being sensitive to verbal and nonverbal messages 

from interviewees, and being a reflective listener (Merriam, 1998). To reduce distortions 

of data, I spoke only to ask questions or to clarify answers and listened for statements that 

were interesting and needed elaboration. 
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CHAPTER 4 

Analysis 

The purpose of this research was to gain some measure of graduating Grade 12 

students' perceptions of their technology needs and skills in relation to the requirements 

of the Alberta ICT Program of Studies. Further, this measure was assessed in terms of 

the students' actual ICT literacy skills. It is expected that this study will contribute to the 

limited body of research that describes Grade 12 graduates' ICT literacy capabilities. 

The results and discussion of these results will help students, parents and educators as 

they attempt to develop strategies to enable students to function effectively in the future. 

The main indicator of sample size in qualitative research is often the point at 

which redundancy, or theoretical saturation of the data is achieved. After eight 

interviews, it was evident that there was sufficient depth of information and redundancy 

of data (emerging themes) to meet the purposes of this study. Even though I was 

prepared to continue the research in another school, it was evident that eight students 

provided an adequate sample. 

The participants' responses about their beliefs and perceptions in the pre-

questionnaire were supported by their results in the ICT literacy skills assessment section. 

For example, in the pre-questioñnaire seven of the participants responded that they had 

no ability in using Database, which was confirmed during the Database skills assessment. 

Throughout the interviews, the discussions provided unexpected insights as to the 

enthusiasm that the students demonstrated in their desire to learn more about the various 

actual ICT literacy skills. When students were having difficulties with a skill demand 

such as bullets and numbering, they would ask for instruction on how to use the feature. 
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One student stated "I know this is a test, but would you please show me how to 

use this feature." Furthermore, the student tried out various customize formats within the 

bullet and numbering feature before going on. 

Pre-assessment Questionnaire ICTASMT 1 

ICT-GSA1-S 1 

Six of the eight students interviewed stated an interest in pursuing their education 

to a minimum of a university degree with one student hoping to attain a master's degree 

and one other student a doctorate degree. All eight participants rated their technological 

abilities as average. Six participants reported that their technology capabilities were self-

taught; with three of those students claiming their parents were involved in their ICT 

education. Four participants also claimed that the school assisted in their knowledge of 

technology, but only after being self and parent taught. Two students responded that they 

had not accessed a school computer in the two weeks prior to the May interview. One 

student indicated one hour of use during class, with four students stating that they had 

one to three hours of use during class time. One student who was enrolled in an 

information processing 30 class professed to having used the computer more than six 

hours, but only because of the class, otherwise she had never used a computer in school. 

In their Grade 12 school year four participants stated that they had used the computer one 

to six hours, usually during a class when the teacher provided the opportunity to work on 

an assignment. One student stated that they had five to ten hours of access usually during 

their student spare period. Three students claimed more than ten hours of access due to 

the fact that they were enrolled in an Information Processing course. 
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Table 2 

ICT-GSA1 -Si Pre-assessment Questionnaire 

1. How much schooling do you believe you will 
complete? 

2. How would you rate your technology abilities? 

3. How have you learned your technology 
capabilities? 

4. How many hours have you accessed a school 
computer in the last two "school weeks"? 

5. Approximatel', how many hours have you 
accessed a school computer in your Grade 12 
school year? 
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Pre-assessment Questionnaire 

ICT-GSA1-S2 

Of the eight students interviewed, five had no formal school training in ICT. Two 

of the participants had taken information processing and one had taken a communication 

technology course. None of the students had taken any technology training outside of 

school. Seven students believed that there were enough student accessible computers in 

the school with six of those also believing that there was appropriate software. Four of 

the students had used a computer before regular class time, which we discussed as being 

prior to the commencement of the school day. All eight students had used a computer 
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during class time usually for searching the Internet and word processing. Four 

of the eight participants had used a computer during lunch and during a prep period. Two 

of the students had used a computer after school, but only for what they called 

recreational Internet (online games, surfing for hobbies and other interests, reading the 

news, and downloading music). Eight students had accessed the Internet at school. None 

of the students currently had school email access. Furthermore, the participating students 

had never had a school email acount in their twelve years of schooling and were 

surprised that there might have been an opportunity for them to do so. None of the 

students had ever used email to communicate with a teacher either from school or home. 

In discussion the students stated that no teacher had ever provided them with their email 

address by which they might have contacted them or sent schoolwork as an attachment. 

One of the required characteristics of the participants was to have an active email Calgary 

Board of Education e-mail account. Both schools removed the criteria from their SIRS 

search, because neither school had student email capability. 

Table 3 

ICT-GSA1 -S2 Pre-assessment Questionnaire 

Total 

1. Have you been, or are presently enrolled in any 
computer or technology courses at school? If so 
please explain. 

2. Have you taken any technology literacy courses 
outside of school? If so please explain. 

3. Do you believe that there are enough "student 
accessible" computers/or technology at this 
school? 

35 

08 

71 
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4. Do you believe that there are enough "student 

accessible" appropriate software at this school? 
5. While at this school have you used a school 

computer before regular class time? 
6. While at this school have you used a school 

computer during class time? 
7. While at this school have you used a school 

computer during lunch? 
8. While at this school have you used a school 

computer during a work period? (prep / spare) 
9. While at this school have you used a school 

computer after school? 
10. While at this school have you used a school 

computer to access the Internet for school use? 
11. While at this school have you used a school 

computer to access your student email? 
12. While at this school have you used a school/home 

computer to dialogue with a teacher about 
coursework? 

62 

44 

80 

44 

44 

26 

80 

08 

08 

Pre-assessment Questionnaire 

ICT-GSA1-S3 

All eight students had a home computer, with seven of those having Internet and 

email. In conversation most students stated that they had an excellent understanding of 

the capacity of the Internet and email and that they frequently conversed with friends 

through email. 

Pre-assessment Questionnaire 

ICT-GSA1-S4 

All eight students had used a printer and a graphing calculator because of the 

requirements of Math. Seven students had not used a school scanner, digital camera, CD 

writer, video editing equipment, or a fax machine. Five students had not used a school 

video camera, nor used a computer to play a game. Four of the students had used a 
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school CD-ROM. Two of the participants had used school projection 

equipment (LCD projector/panel), only because of their CTS (Communication 

Technology) class. Three students had used a computer during class time to play games. 

No student used a school computer to access a chat room, only because they said they 

were locked out of the ability to do so by the school. 

Table 4 

ICT-GSA1 -S4 Pre-assessment Questionnaire 

Total 

1) 0 

1. While at this school have you used a school 
scanner? 

2. While at this school have you used a school 
printer? 

3. While at this school have you used a school digital 
camera? 

4. While at this school have you used a school CD 
ROM 

5. While at this school have you used school 
projection equipment (e.g. LCD panel/projector)? 

6. While at this school have you used a school CD 
writer? 

7. While at this school have you used a school video 
camera? 

8. While at this school have you used school video 
editing equipment? 

9. While at this school have you used a school FAX 
machine? 

10. While at this school have you used a graphing 
calculator? 

11. While at this school have you used a school 
computer to play a game? 

12. While at this school have you used a school 
computer to be involved in a chat room? 

17 

80 

17 

44 

26 

17 

35 

17 

17 

80 

35 

08 
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Pre-assessment Questionnaire 

ICT-GSA1-S5 

Five of the research participants frequently handed in English, Science and Social 

Studies assignments that had been word-processed. Two of these students stated that 

they would only hand in major assignments word-processed and that minor assignments 

would be turned in hand written. Two students infrequently used computer technology to 

complete assignments. In their Grade 12 Math class, three students had always and three 

students had frequently, seen their Math 30 teachers use a calculator hooked up to an 

LCD projector for lesson presentations. One participant had stated that their Math 30 

teacher used technology infrequently, while one student expressed no use of technology 

by their Math teacher. In their Grade 12 Science class, two students frequently, three 

students infrequently and three students never had seen their Science teachers use 

technology in their lesson presentations. In their Grade 12 English class one student 

frequently, four students infrequently and three students never, had seen their English 

teachers use technology in their lesson presentations. In their Grade 12 Social Studies 

class six students infrequently and two students never, had seen their 12 Social Studies 

teachers use technology in their lesson presentations. 

Table 5 

ICT-GSA1 -S5 Pre-assessment Questionnaire 

Total 

1. While at this school have you handed in 
assignments that in some form have been assisted 
by using computer technology? 

0251 
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2. While at this school in Grade 12 have you seen 

teachers use technology in their lesson 
presentations in the following classes? Do not 
mark classes if not applicable. 

1133 
- Math 

3320 
- Science 

3410 
- English 
- Social Studies 2600 

Pre-assessment Questionnaire 

ICT-GSA1-S6 

Two of the students rated themselves as having expert ability in computer basic 

operations and concepts. Three students rated themselves as very proficient, with two 

students rating good and one rating very limited. One of the research participants rated 

themselves as having expert ability in knowledge of responsible use and societal issues. 

Four students rated themselves as very proficient, with three students rating themselves 

as good. Three of the research participants rated themselves as having expert ability in 

using word processing programs. Four students rated themselves as good, with one 

student rating sufficient. Two of the research participants rated themselves as having• 

good ability in using spreadsheet programs. Two students rated themselves as sufficient, 

with three students rating very limited and one rating no ability. 

Seven of the research participants rated themselves as having no ability in using 

Database programs. One student rated them self as having sufficient knowledge. Three 

of the research participants rated themselves as having expert ability in using email. 



62 
Three students rated themselves as very proficient, with one student rating good 

and one rating very limited. 

One of the research participants rated themselves as having expert ability in using 

the Internet. Four students rated themselves as very proficient, with two students rating 

good and one rating very limited. 

Table 6 

ICT-GSA1 -S6 Pre-assessment Questionnaire 

0 

. .. .0 

.0 

I ' 

0 1 2 3 4 5 

1. Rate your ability of Computer Basic Operations 0 0 1 2 3 2 
and Concepts 

2. Rate your knowledge of Responsible Use and 0 0 0 3 4 1 
Societal Issues (Ethics, Society Impact, 
Terms/Operations/Care) 

3. Rate your ability in using Word Processing 0 0 1 4 0 3 
programs 

4. Rate your ability in using Spreadsheet programs  1 3 2 2 0 0  
5. Rate your ability in using Database programs 7 0 1 0 0 0  
6. Rate your ability in using E-mail 0 1 0 1 3 3  
7. Rate your ability in using the internet 0 1 0 2 4 1  

8. Rate your ability in using a presentation software 1 4 2 0 1 0 
such as PowerPoint 

In summary, the participants' stated that they all were expecting to further their 

education to a minimum of a university degree and that information technology skills 

would be necessary in their future. They perceived their technology abilities to range 
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from no ability to expert, with what they knew as being mainly self-taught. 

Student school use of technology was minimal, other than the two students enrolled in an 

information processing class. Since both schools did not offer student email capability, 

the students did not have school email access. The role modeling of technology use by 

teachers was infrequent, other than in Math 30 classes. 

Word Processing Assessment 

ICTASMT 2 

The results from the word processing tests were consistent with the student 

responses from the pre-questionnaire ICT-GSA1-S6. While the average percentage for 

the eight research participants is 70%, the scores ranged from 48% to 87%. Without the 

two students, F2M and F3F, who had previously taken word processing, the average 

percentage is 64.6%. As the components incorporated more of the advanced word 

processing skills, such as insert a picture and wrap text around the image, student 

achievement declined. If the word processing skill testing had ended when the students 

were having difficulty the average percentage would have been considerably lower. The 

testing öontinued because the students did not want to stop and were asking questions as 

to how to complete the task. As soon as I helped or prompted the students, they would 

show genuine excitement that they had learned something. Also, what they had learned 

they applied elsewhere in the testing. For example, early in the word processing test a 

student was taught how to use text alignment and sentence justification, which they were 

then able to use in further word processing testing. They also searched for the right 

method themselves by means of the draw down menus. 
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Most students had difficulty with features such as word wrap; insert and 

format a table; format the page; enter and format bullets; citing information; insert a page 

break; using spell check and find/replace. Also, the skills being tested were application 

only and they were not asked when or why they might want to use them. 

Table 7 

ICTASMT 2 Word Processing Results 

—lCq Cn S 
4_I 4_I 4_I 4_I 4_I 4_I 4_I 

1) 

0)  CO 0) 0) 0 Ob0.. o o o o 0 o o 
04 0.. 04 P. 0.. 04 04 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 F-

Total 10 29 35 19 2 2 7 101 100% 

F1M  . 10 21 10 9 1 2 4 57 56.44 

F2M  . 10 29 23 17 1 2 4 86 85.15 

F3F   10 27 27 18 1 1.5 4 88.5 87.62 

F4F   10 26 5 17 1 2 4 65 64.36 

L5F   10 20 23 15 1 2 4 75 74.26 

L6M   10 24 16 17 0 0.5 4 71.5 70.79 

L7F   8 20 22.5 17.5 0 2 4 74 73.27 

L8M   10 9 13 12 1 0 4 49 48.51 

Average 9.8 22.0 17.4 15.3 0.8 1.5 4.0 70.75 70.05 
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Spread Sheet Assessment 

ICTASMT 3 

The results from the spreadsheet tests were consistent with the student responses 

from the pre-questionnaire ICT-GSA1-S6. While the average percentage for the eight 

research participants is 39%, the scores ranged from 0% to 74%. Without the two 

students, F2M and F3F, who had taken spreadsheet, the average percentage is 32.5%. 

Component results decreased as the components incorporated more of the advanced 

spreadsheet skills. While most students could get through component 1, the difficulty 

started when they had to start entering formulas and functions. The students requested 

prompting, but soon became frustrated because they had never used a spreadsheet nor had 

they seen any one else use one. 

The students were not sure what a spreadsheet could do. One student stated "It 

has something to do with math." Another student stated "Isn't it used to organize 

things?" Only the two students who had taken spreadsheet in their information 

processing class could answer what a spreadsheet was and what one could do with it. I 

explained to the students that a spreadsheet will do averages, percentages, forecasting, 

goal seeking, graphing, and comparison charts. An example was used that a physical 

education class might have students graph times or scores, or a business class might chart 

stocks. One student, who was going into Physical Education at the University of Calgary 

asked, "How come I didn't use this in my Phys Ed class?" Another student questioned 

"Shouldn't I have used this in a Math or Science class?" 

After this discussion all students agreed that they should be able to know how to 

use a spreadsheet. 
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Table 8 

ICTASMT 3 Spread Sheet Results 

2 
Cd a) 0 Cd 0)) a) 

C.) 
0 0 0 

E 
0 0 0 0 0 
C.) C.) C.) C.) E— 

Total 15 11 3 29 100% 

F1M   10 0 0 10 34.5 

F2M   13 5 3 21 72.4 

F3F   13 0 0 13 44.8 

F4F   0 0 0 0 0 

L5F   11 5 2.5 183 63.8 

L6M   12 0 3 15 51.7 

L7F   10 0 3 13 44.8 

L8M   0 0 0 0 0 

Average 8.6 1.3 1.4 11.3 39 

PowerPoint Assessment 

ICTASMT 4 

The results from the PowerPoint tests were consistent with the student responses 

from the pre-questionnaire ICT-GSA1-S6. Five students rated themselves as having very 

limited or no ability with PowerPoint. One student rated himself as proficient. While the 

average percentage for the eight research participants was 15.2%, the scores ranged from 

0% to 100%. All the participants knew that PowerPoint was a presentation graphics 
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package. They stated that they had seen a PowerPoint presentation at some 

time, but they had never seen one in their high school. When asked why they thought 

this was so, their replies were: "Well, maybe the teacher doesn't know how to use it."; 

"Maybe there isn't enough equipment or time for the teacher." One student did an 

assignment using PowerPoint in Grade 5, but he stated he had learned how to make it on 

his own. Two students that were enrolled in information processing courses had no 

experience with PowerPoint claiming that they had never done one in class. 

Table 9 

ICTASMT 4 PowerPoint Results 

1-4 

C) 
0 

C) 

04 d  (5 E2 

Total 37 100 

P1M   37 37 100 

F2M   0 0 0 

F3P   0 0 0 

F4F   0 0 0 

LSF   0 0 0 

L6M   0 0 0 

L7F   8 8 21.6 

L8M   0 0 0 

Average 5.62 5.62 15.2 
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Internet Email Assessment 

ICTASMT 5 

Although one of the characteristics of the research participants was to have a 

Calgary Board of Education e-mail account, none did. When the students were queried 

further, it was determined that none of the participants ever had an email account, either 

in junior or senior high school. One of the required characteristics of the participants was 

to have an active email Calgary Board of Education e-mail account. Both schools 

removed the criteria from their SIRS search, because neither school had student email 

capability. 

The results from the Internet/Email tests were consistent with the student responses 

from the pre-questionnaire ICT-GSA1-S6. In the general component the average grade 

was 7.25 out of 22, for an average of 33%. Students were unable to provide answers as 

to defining or explaining components of the Internet. As an example they could not 

define FTP. Nor could they name the different types of search engines or how to use a 

search engine properly. In the practical component, the average grade was 12.6 out of 

17, for an average score of 74%. The students knew the popular search engines, such as 

Google or Excite, but did not know how to limit a search. When they were searching for 

the information on China, they accepted the hundreds of thousands of responses and just 

started to scroll through them. When told of other more advanced search engines such as 

Ixquick or Searchitall, they all turned to their books and wrote down the address for 

future use. The combined percentage of the general and practical component was 51%. 
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The practical part of the email assignment could not be completed as 

requested since no student had a Calgary Board of Education Email account. Seven of 

the students that had home email accounts answered the questions orally. 

In conversation with students, it was discovered that none of the students knew a 

teacher's email account. When asked if they would have submitted at least some of their 

homework or papers to their teachers through email, seven students responded that they 

would have. One student stated "I would have asked questions through email about my 

English homework." When further queried why they didn't just ask the teacher in class 

or after school for their email address, the response was "The teacher was always busy 

with other students, and I didn't want to feel stupid." 

Table 10 

ICTASMT 5 Internet Email Results 

k 
—I Cq 

0 bO 
0 

0cb 0 C'D 
0 — 
E Eo 
0) 0 0 
OL O 014 

Total 22 17 39 100% 

F1M 

F2M 

F3F 

F4F 

L5F 

L6M 

11 10 21 53.8 

11 15 26 66.7 

0 0 0 0 

17 17 34 87.2 

7 14 21 53.8 

4 13 17 43.6 
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L7F 

L8M 

2 15 17 43.6 

6 17 23 59 

Average 7.25 12.6 19.9 51 

General Knowledge Assessment 

ICTASMT 6 

The results from the General Knowledge tests were consistent with the student 

responses from the pre-questionnaire ICT-GSA1-S6. All were able to define and label 

screen and document items (icons, task bar, menu bar, tool bar, drawing bar). While the 

average percentage for the eight participants is 85.3%, the scores ranged from 58.8% to 

100%. 

Table 11 

ICTASMT 6 General Knowledge Results 

a) 

. 0 0 

10 
.a 0.. 0.. 

E E 
0 0 0 
U- U U To

ta
l 
Sc
or
e a) 

bi 

a) 

Total 5 12 17 100% 

F1M   5 11 16 94.1 

F2M   5 11 16 94.1 

F3F   4 11 15 88.2 

F4F   5 8 13 76.5 

L5F   5 11 16 94.1 
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L6M   5 5 10 58.8 

L7F   5 11 16 94.1 

L8M   5 9 14 82.4 

Average 4.8 9.6 14.5 85.3 

Database Assessment 

ICTASMT 7 

There were no results from the Database assessment. This was consistent with the 

responses from the pre-questionnaire ICT-GSA1-S6, except for one student that reported 

that she had sufficient for basic tasks ability. The students had never used a database nor 

had they seen any one else use one. We discussed that a database is used to store and sort 

information in different ways and that databases are like file folders, and inside the 

folders are records. They all agreed that they should be able to use it. One student stated 

"I think I could have used that in Chemistry class this year." Even with prompting, none 

of the students were willing to try to do database. 

Compiled Test Results 

Theresearch participants only received a combined average above a 50% score in 

word processing (70.5%), internetJemail (51%), and general knowledge (85.3%). The 

participants received below a 50% score in spreadsheet (39%), database (0%), and 

powerpoint (16.9%). The overall average score for all six components is 50.1%. If 

database (because of the 0% result) and general knowledge (because of the 85.3% result) 

were excluded from the compiled results, the average score would be 44.35%. 
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Table 12 

Compiled Test Results 

W
o
r
d
 P
ro
ce
ss
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4-h 

a) 
a) 
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l 
Sc
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Total 101 29 22 37 39 17 245 100 

F1M   57 10 0 37 21 16 141 57.6 

F2M   86 21 0 0 26 16 149 60.8 

F3F   88.5 13 0 0 0 15 116.5 47.6 

F4F   65 0 0 0 34 13 112 45.7 

L5F   75 18.5 0 0 21 16 130.5 53.3 

L6M   71.5 15 0 8 17 10 121.5 49.6 

L7F .   74 13 0 0 17 16 120 49 

L8M   49 0 0 5 23 14 91 37.1 

Average 70.75 11.31 0 6.25 19.88 14.5 122.6 50.1 

Percentage 70.5 39 0 16.9 51 85.3 50 50.1 

Discussion 

Students were given a choice of responding to the pre-questionnaire by either a 

computer or paper format. All chose the paper format, even though they were 

encouraged to use the computer, which was readily available for them. As shown in 
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Table 3, the research participants did not have email access within their 

respective schools. Nor did they ever have email access as a Calgary Board of Education 

Student. Five out of eight of the students could not login to the school network. They 

did not know their login ID and password because they had not used them recently. 

When queried on how they worked on the school network, they replied that they had a 

friend login for them. When questioned further, they also stated that they realized that 

this behavior was in conflict with the rules of the school, but they felt that if they did not 

get caught, it did not matter. 

Students demonstrated an interest to learn more and wanted to keep trying in each 

module except the one on Database. The research participants frequently asked questions 

about how to use the various features being tested, were willing to take risks, and did not 

appear worrying about making mistakes. Students did not save their work until 

prompted. 

Only three students had proper keyboarding technique. Even though an 

assessment booklet holder was provided, and the students were prompted to use it, none 

did. The students just laid the document flat on the desk. 

It is important to note that skills tested in this research were solely at the 

application level - could the student do a certain task. They were not asked to apply the 

skills or to select the appropriate skill for the appropriate task. It is my belief that if they 

had been tested at that level, the scores would have been even lower. 

While the students had never heard of ICT, Information and Communication 

Technology, or ICT Program of Studies, all students stated that technology would be 

important in their future. 
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Students responded that it was infrequent that they were asked to turn in 

an assignment requiring computer applications (e.g. Word Processing, PowerPoint). No 

student had ever been given any documentation or instruction as to how to format his or 

her work (e.g. MLA or APA style). 
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CHAPTER 5 

Discussion 

It is clear that further research must focus on classroom practice because that is 

where the gap takes place between what is mandated and what is realized. This, to many 

educators, will seem to be a statement of the obvious but, on the contrary, much 

educational research on ICT in the past has had a technological rather than a pedagogical 

focus. In The New Meaning of Educational Change, Pullan (1991, p. 197) argues that 

". ..the  greatest problem faced by school districts and schools is not resistance to 

innovation, but the fragmentation, overload, and incoherence resulting from the uncritical 

acceptance of too many different innovations." In Reflections on Human Condition, Eric 

Hoffer (1973, p. 32) states "In times of drastic change, the learners will inherit the future. 

Those who have finished learning find themselves equipped to live in a world that no 

longer exists." 

The importance of Information and Communication Technology in education has 

been noted in the previous chapters. ICT is facilitating major social and profession 

transformation, and there are increasing references to the knowledge-based society, the 

networked society, the learning society, and the learning community. Alberta Learning 

responded to this technological evolution by mandating the Alberta ICT Program of 

Studies (2000). 

The purpose of this research was to gain some measure of graduating Grade 12 

students' perceptions of their Information and Communication Technology requirements 

and skills, and then to assess their actual ICT literacy skills in relation to the mandate of 

the Alberta ICT Program of Studies. Because the pre-questionnaire is self-reported, it 
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was thought that it might not be an entirely reliable recording of the students' 

actual skills. However, the pre-questionnaire was fairly accurate, and it provided a 

platform for further questioning and discussion. The students' ICT literacy capability 

was assessed through skill tests developed by the researcher, with reference to the 

graduation competencies of the General and Specific Outcomes of the Alberta ICT 

Program of Studies. 

The research data was collected from a case study of eight students selected from 

two very diverse high schools. Taking into consideration the small sample, these 

findings may not be representative of all Alberta, or even all Calgary Board of Education 

schools. The method of selecting the sample for this research was nonprobablistic and 

the most common form of this used was purposive or purposeful sampling. Merriam 

(1998) states "Purposeful sampling is based on the assumption that the investigator wants 

to discover, understand, gain insight and therefore must select a sample from which the 

most can be learned" (p. 61). However, it is the my opinion (based on years of teaching 

and this research) that when one considers the high levels of similarity in the provision of 

the Alberta ICT Program of Studies in other Alberta schools, the prospect of replicating 

these findings is quite high. The research findings suggest, but do not prove, that a gap 

exists between the actual skills of graduating Grade 12 students and the mandate of the 

ICT Program of Studies and the expectations of Alberta Learning. 

The pre-questionnaire results established that students perceived their present ICT 

literacy skills to range from no ability to expert; however, it also identified that the 

students believed that further development of ICT literacy skills as essential in the future. 

Further assessment of the students' actual ICT skills supported most of their perceptions 
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as having a range of no ability to expert for most- tasks. Although some 

students rated themselves as experts in word processing, email and Internet, no student 

achieved that expertise. 

While students were offered the opportunity to complete the pre-questionnaire in 

an electronic or paper format, their unexpected choice was paper and pencil. Given the 

pre-assessment questions that were posed and the student-researcher discussion that was 

generated throughout, the students showed evidence of an optimistic enthusiastic attitude 

to ICT demonstrated by the fact they always wanted to know more and that they kept on 

trying the tasks presented. The research participants believed that their present ICT 

literacy skills were adequate for most tasks, although they acknowledged the importance 

of furthering their ICT literacy skills for their future requirements. The ICT literacy 

skills and understandings that they had realized to date were garnered from a fusion of 

self, parent and school instruction. However, with the holistic nature of learning (the 

integration of intellectual, social, and emotional aspects student learning), it is difficult to 

consider that these students did not acquire a certain percentage of their ICT literacy 

skills from working collaboratively with classmates in informal, non-school settings. 

Therefore, the question arising from this research is, with their recognition of the future 

importance of further developing ICT literacy skills, why, with technology in their 

schools since their early grades, as stated in Chapters One and Two, did they believe and 

exhibit that they only had adequate to marginal skills for most tasks? 

Despite the fact that most students stated there were sufficient ICT resources at 

school, there was minimal actual student computer use (Chapter 4, Table 3). Five of the 

students could not login to the school network. If they needed access they would have 
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someone else login for them and use that person's account. This might have 

been an indication that instructors were not developing lessons and assignments that 

would guide and empower the learner to use technology in their learning process; 

regardless, it was outside the scope of this research. 

As a result of the pre-questionnaire student responses, it appears that students 

frequently handed in assignments that had some way been aided by the use of technology 

(Chapter 3, Table 5). However, it also appears that the only technology continuously 

used was word processing. Although there were LCD projectors, video cameras and 

other forms of technology available for student use, the research participants reported that 

they and their teachers did not regularly take advantage of them for learning and 

teaching. 

Of concern is that with the considerable funds that have been invested on 

infrastructure (Appendix A), especially in terms of Internet connectivity, the research 

participants never had school email capability. Although the research participants had 

email at home, and were quite well versed in the use of email, none had ever 

communicated with their teachers or sent in assignments to their teachers using email. 

The research participants rated themselves as average abilities in word processing and 

email. They rated themselves as average and below, in all other ICT literacy skills 

questioned. 

Results from the word processing actual skills test (ICTASMT 2) established that 

the students were unable to achieve the requirements of the Alberta ICT Program of 

Studies, as the students only knew the basic features such as: retrieving or creating a 

document, changing fonts, and inserting a picture. Most students could not perform 
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complex tasks such as: text wrap, insert a table, or create columns. Typing 

skills, except for the two students who had taken word processing courses, were hunt and 

peck. Since no student had school email capability, through a discussion about email 

with the researcher, they demonstrated a meaningful comprehension of the use of email. 

All students except one, had email capability at home. Students demonstrated minimal 

capability in the use of PowerPoint and Spreadsheet. The research participants had no 

ability in the use of Database. 

The testing I did revealed an unanticipated outcome. Students were eager to gain 

more knowledge in relation to the areas being tested. Although they realized that they 

were participating in research, they sought further understandings about the various 

features, in order that they could continue with the testing. "Show me. . . how do I do 

this.. .wish I had known this before," were common statements from the students. All 

expressed a willingness to learn the ICT skill. Through this research it appears that the 

students were not taught or exposed to the ICT skills tested. Furthermore, after they were 

shown how to use a specific feature (e.g. find/replace), they could apply what they had 

learned to their next problem. 

As stated in Chapter One, for the purpose of this study, ICT literacy was defined 

as referring to the set of skills and understandings required by people to enable 

meaningful, use of ICT appropriate to their needs. In an educational environment, the 

ICT literacy of a student is a relative measure of the student's capability to make 

appropriate use of ICT for her/his educational and learning purposes. Participant 

responses indicated that although there was appropriate IT infrastructure within the 

educational environment, few teachers integrated ICT in class activities or assignments. 
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Math was the exception because of the graphing calculator, which is a course 

requirement starting in Grade 10. Furthermore, students stated that few teachers used or 

modeled the use of technology in their lesson presentations. 

It follows that the measure of the participant students' ICT literacy skills were 

comparable as to the meaningful ICT learning experiences they were being exposed to in 

their educational environment. For instance, as the students had experience using word 

processing for some of their assignments, they rated their perceived actual word 

processing skills average, and scored as such in the actual skill test. However, in other 

skills tests that the students were not exposed to such as database and spreadsheet, they 

could not achieve the requirements of the Alberta ICT Program of Studies. It appears 

through the pre-questionnaire and the assessment results, that the students' ICT literacy 

learning experiences and the Alberta ICT Program of Studies expected graduation 

competencies were not connected by way of effective and meaningful ICT teacher 

instruction (Table 5). 

School districts, schools and teachers have received considerable funding since 

the early 1990s to appropriately integrate technology and begin to implement the Alberta 

ICT Program of Studies (Appendix A), yet it appears from these research findings that 

the ICT infrastructure is not being effectively or fully utilized for learning and teaching at 

the two sites studied. The students who were studied barely used the school-based 

technology available, with a total of one to five hours (each) of technology access in their 

Grade 12 year. It seems apparent that with this limited student usage of available school 

based technology, that before school, lunchtime and after school, most of the ICT 

infrastructure remained unused (Table 3). With the substantial technology investment, 
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the learning and teaching community of Alberta must be challenged or made 

more accountable to foster diverse strategies that would allow for a creative and 

systematic utilization of the ICT infrastructure. 

The research results from the skills testing revealed that the graduating Grade 12 

research participants' pre-questionnaire perceptions of their ICT literacy skills were for 

the most part accurate. However, three students rated themselves as expert in using word 

processing, yet no student achieved that result. Four students rated themselves as 

sufficient to good in using spreadsheet; however, no student achieved that result. Three 

students rated themselves as sufficient or better in PowerPoint, yet only one student could 

use it. These students had not fully attained the mandatory ICT graduation skill 

competencies as required by the Alberta ICT program of Studies. Within the research 

sites, there appeared to be no formal school or integrated curriculum ICT literacy skills 

instruction. 

This research recognizes that the small size of the sample was a research 

limitation (Chapter 3). Furthermore, the student population that was assessed was 

selected from a limited group determined by the selection criteria. 

Based on the results of this research, it is possible that the findings support a 

conclusion that Alberta Learning's investment-in the ICT infrastructure is presently not 

being utilized as widely as might have been expected. This is consistent with my 

professional experience. More funding is necessary to provide professional development 

and preparation time for educators. Appropriate ICT research should be funded to 

provide understanding and guidance of future implementation. 
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Recommendations for Alberta Learning 

Alberta Learning must provide proper government funding of the ICT 

infrastructure that recognizes the complexity of educational technology. It must begin to 

define technology as an innovative process, linking teaching to learning outcomes. 

Curriculum should be written with meaningful content that integrates the mandated ITC 

literacy skills and expectations. To ensure ICT outcomes are being fulfilled, an ICT 

literacy assessment tool could be provided. Students should pass an ICT literacy test and 

have an ICT portfolio in order to graduate from Grade 12. 

Recommendations for School Boards 

School Boards should develop awareness in school administrators to encourage 

the development of technology skills in teachers. There needs to be an investment of 

both time and money in individuals who are experienced in both technology and 

curriculum at either the school or district level. With the importance of ICT, 

administration must discover ways to work with teachers to create the manner of training, 

practice time and professional development required in order to learn how to effectively 

integrate technology into the curriculum (in-services, summer and evening courses, 

distance education, etc.). Incentives, remuneration, and recognition ought to be made 

available to support and celebrate a teacher's commitment to educational computing. 

It is necessary to avoid isolating technology as a separate discipline although 

based on my experience and observation, a three credit discrete ICT course should be 

required at the entry Grade 10 level. It is essential to allow and promote flexibility in 

programming and instructional learning opportunities. Administration must provide 
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leadership by supporting and providing an instructional focus that illustrates 

how technology can support educational objectives. 

Recommendations for Further Research 

When evaluating ICT literacy skills of graduating Grade 12 students, one must be 

concerned with both the Alberta ICT Program of Studies and any ICT/CTS specialist 

courses that the school provides. One needs to ascertain as early as possible the school's 

policy on teaching the Alberta ICT Program of Studies; in particular, whether the school 

teaches ICT as a discrete subject, cross-curricular or through a hybrid of approaches. As 

stated in Chapter Two, it may not be possible for students to achieve the higher skill 

levels of the ICT Program of Studies without discrete ICT lessons. Furthermore, 

teaching ICT as a discrete subject may lead to "...thorough but sterile coverage..." 

(NCET, 1995b, p. 7) and the teaching of ICT in irrelevant and meaningless contexts. 

Further study should be conducted to expand this research to a larger sample. The 

research design was for the above average student (as determined by the criteria 

presented in Chapter 3), and further ICT studies should include all graduating Grade 12 

Alberta students without an academic criteria, including research into the ICT literacy 

skill of students with special needs graduating from Grade 12. There also needs to be 

research to determine if gender influences the ICT literacy skills performance of Grade 

12 graduating students. 

Research needs to be carried out that will compare the relative ICT performance 

of Grade 12 graduating students; urban verses rural, students in different quadrants of a 

city, relative ICT performance of minorities and different ethnic groups, relative ICT 
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performance of 15-16 year old students in relation to older students, Grade 12 

graduating students. 

Furthermore, future investigation should include research on teacher and 

administrator ICT attitudes and skills. Prior to that there should be an analysis of the ICT 

technology integration plan of the school in relation to Teacher Professional Growth 

Plan, Department Plans, School Improvement Plan and related to the Calgary Board of 

Education plan and provincial program of studies. 

More Concern Than Previously Assumed 

Since the time the research was completed, June 2002, I have had the opportunity 

to teach Legal Studies in a classroom environment and Work Experience through WebCT 

at a school not included in the study. Endeavoring to integrate ICT into the curriculum, I 

was taken aback to discover that on the whole, students' ICT literacy skills are not as 

advanced as I had anticipated even after doing this research. While the ICT literacy 

testing for this research was administered to a select group of students, the classes that I 

was teaching contained a diverse group of Grade 10-12 students, from high to low 

achievers, various interest levels, and different minority groups. ICT literacy skill level 

was extremely low. However, in discussion with the students, they felt that their ICT 

skill level was adequate. They were surprised by my ICT curriculum integration 

expectations. At the outset, students were reluctant to admit what they did not know and 

were reluctant to ask ICT based questions. Soon the floodgates opened, and they were 

very inquisitive about ICT activities and willing to learn. It appeared that I had placed 

ICT into a meaningful learning experience. 
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Curriculum within a Curriculum 

Alberta Learning states that the ICT Program of Studies (2002) is a curriculum 

within a curriculum, that technology is not an add-on but something teachers ought to do 

inside of what they already do. The difficulty in implementing these K-12 technology 

standards or outcomes is not lost on the classroom teachers. It appears that Alberta 

Learning is trying to hide the reality of curriculum crowding by calling the ICT Program 

of Studies a curriculum within d curriculum. There are growing issues surrounding the 

integration of technology into the curriculum. As demand grows for schools to create 

technologically literate students, finding financial support for schools to acquire such 

technology and in-service teachers remains a challenge. There is a perception that the 

Alberta government has conflicting goals. It claims to want the best education possible 

for all students while at the same time it sets out to lead the country in its policy of fiscal 

restraint and continual under funding of public education. What we are seeing is a highly 

interventionist policy of standard setting for schools and the simultaneous withdrawal of 

the resources to achieve those standards. 

Information and communications technology offers teachers a new range of 

opportunities to enhance the learning environment for students. As professionals, 

teachers use their knowledge and experience to analyze the classroom context and to 

determine the teaching strategies, learning experiences and assessment practices best 

suited to the needs, interests and motivation of their students. It is not technology itself, 

but the professional decisions that teachers make about technology and its use in the 

classroom that will determine its impact on student learning. The role of Information and 

Communication Technologies in the curriculum can be viewed from several perspectives. 
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It can be the actual content of the curriculum, it can be a tool that is used to 

better understand curriculum, or it can be used to deliver the curriculum. 

We must recognize the complexity of educational technology. Technology must 

be defined as an innovative process linking teaching and learning outcomes rather than a 

product which is dropped into the black box of teaching and learning outcomes defined as 

improvements on standardized test scores. 

We need to take a more formative approach to the evaluation of educational 

technology because of the rate of change in technologies. Technology changes so 

quickly that teachers are often asked to keep up and integrate new ideas at break neck 

speeds to the detriment of quality learning and teaching. The definition of what is the 

innovation is thus constantly at issue and we must spend time documenting the program 

which may be changing over time. 

In order to get at the complexities of these processes, multiple measures 

(quantitative and qualitative) should be used. These should include traditional 

experimental and quasi-experimental designs and include such methods as paper surveys, 

email/web-based surveys, informal and in-depth interviews, focus group interviews, 

classroom observations and document analysis. Evaluation design should incorporate 

longitudinal studies of groups of students over several years. As well, evaluation designs 

should rely less of participants self reported attitudes and more on observations of 

participants actions within learning contexts. We need to be in classrooms to observe 

how teachers are incorporating technology into their instruction and what effect this is 

having on student learning processes and quality learning and teaching. 
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Hoffer (1973, P. 157) so aptly stated, "Our achievements speak for 

themselves. What we have to keep track of are our failures, discouragements, and doubts. 

We tend to forget the past difficulties, the many false starts, and the painful groping." 

Vygotsky (1997, p. 49), through a metaphor for learning and teaching and the 

teacher's role, declares 

Just as a gardener would be acting foolishly if he were to try to affect the growth 

of a plant by directly tugging at its roots with his hands from underneath the plant, 

so is the teacher in contradiction with the essential nature of education if he bends 

all his efforts at directly influencing the student. 

Just as gardeners sometimes need to use a stick to support a plant or an automatic 

irrigation system to create a fertile environment in their gardens, teachers must be helped 

to use information and communication technology to create a stimulating and effective 

learning environment. 

Alberta is fortunate to have a centralized curriculum and assessment format 

mandated by Alberta Learning. Through the ICT Program of Studies, Alberta Learning 

has defined the ICT literacy graduation competencies of Grade 12 Alberta students. 

However, in spite of the vast sums of money spent on technology, the importance and 

need of ICT skills, and the reality that Grade 12 Alberta students graduating in the year of 

2003 should have been exposed to educational technology since their primary school 

experiences (early 1990s), this research demonstrates that the students studied currently 

cannot achieve the requirements mandated. The gap suggested in Chapter Two, between 

the claims made for ICT and the impact they have had on education, was clearly evident 

in these findings, and work must be done to bridge it. 
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APPENDIX A 
Alberta Learning Funding Document 

ALBERTA 
LEARNING 

Office of the Minister 

November 13, 2002 

Mr. Ronald C. Olson 
36 Deerwood Road SE 
Calgary, Alberta 
T2J 6E1 

Dear Mr. Olson: 

Ref. # 13691 

Thank you for your October 22, 2002 e-mail about your thesis on ICT exit outcomes and funding 
for technology. 

Provincial implementation of the Information and Communication Technology (ICT) program of 
studies began in September 2000, and the program is to be fully implemented by June 2003. ICT 
outcomes are identified for completion by the end of grades 3, 6, 9 and 12. 

School jurisdictions make decisions about investments in technology as part of overall financial 
planning for their operations. Funding from areas such as Basic Instruction, System 
Administration, and the Alberta Initiative for School Improvement maybe used for technology 
(Online: www.leaming,gov.ab.caif-tmdingfFundingManual, 2002-2003 Funding Manual for 
School Authorities]. 

Additional supplemental earmarked sources to assist with technology implementation include: 

• Technology Integration Funding (TIP): This funding provides additional resources for 
technology in Alberta schools to enhance student learning. Government has provided TiP on 
an annual basis since the 1996-1997 school year to improve the level of equity and access to 
computer technology among schools. Funding of $125,000,000 in TIP has been distributed 
to date, approximately $20,000,000 per year. An additional $20,000,000 will be distributed 
in the 2002-2003 school year. School jurisdictions were required to match the first 
$25,000,000 in TIP that was distributed between May 1997 and March 1998. Additional 
information on TIP is available in Part 1A of the 2002-2003 Funding Manual for School 
Authorities [Online: 
www.learning.gov.ab.ca/fundingJFundingManualm,ranual PDF/l. 12.pdf]. 

• SuperNet Access Funding (SAP): This funding provides for basic SuperNet high-speed 
network connectivity opportunities for school authorities, as well as for post-secondary 
institutions. Learning institutions will receive $503.50 per month for each approved site that 
is connected to and using SuperNet. Additional information on SuperNet Access Funding 
(SAP) is available in Part 6 of the 2002-2003 Funding Manual for School Authorities 
[Online: www.learning.gov.ab.ca/fundingfFundjngManual/Manuaj PDF/6.3.pdf]. 

204 Legislature Building, Edmonton, Alberta, Canada TSK 2136 Telephone 780/427-2025 Fax 780/427-ff 

0 Printed on recycled paper 



106 

Mr. Ron Olson 
Page Two 

My ministry supports technology implementation in a variety of other ways, including: 

• Funding support for research and information sharing, including several Best Practice studies 
to assist in technology implementation [Online: 
www.leaming.gov.ab.ca/technologylbestpracticesl. 

• Funding support for several technology-related professional development partnership 
initiatives, including the TELUS Learning Connection, Galileo Educational Network, and 
Alberta Regional Consortia initiatives [Online: www.learning.gov.ab.ca/ict/pd.aspl. 

• Funding support for the Alberta Computers for Schools Program [Online: 
www.cfsalberta.ca. 

• Development of resources that directly support the Information and Communication 
Technology program of studies [Odline: www.learning.gov.ab.ca/ictl. 

• Creation of LearnAlberta.ca, a Web site that offers teachers, parents and students online 
learning resources that are directly correlated to the Alberta Kindergarten to Grade 12 
Programs of Study [Online: www.learnalberta.cal. 

• Negotiation of provincial umbrella agreements for software which create economies of scale 
and allow school jurisdictions to purchase software programs at significantly lower costs. 
Many of these programs directly support implementation of the ICT program [Online: 
www.Iearning.gov.ab.ca/technology/software.asp]. 

• For further information on technology implementation in schools, visit the technology 
section of Learning's Web site at www.learning.gov.ab.ca/technology. 

Thank you for your interest in researching this area, and I wish you well with your thesis. 

Yours truly, 

FV 

Dr. Lyle 
Minister 



107 

APPENDIX B 
Conjoint Faculties Research Ethics Board 

UNIVERSITY OF 

CALGARY 

CERTIFICATION OF INSTITUTIONAL ETHICS REVIEW 

This is to certify that the Conjoint Faculties Research Ethics Board at the University of Calgary has 
examined the following research proposal and found the proposed research Involving human subjects 
to be in accordance with University of Calgary Guidelines and the Tr-Council Policy Statement on 
Ethical Conduct in Research Using Human Subjects: 

Applicant(s): Ronald C. Olson 

Department/Faculty: Faculty of Education, Graduate Division of Educational Research 

Project Title: ICT Exit Outcomes/Do Grade 12 Alberta Students Possess the Required 
Technology Skills as Prescribed by Alberta Learning? 

Sponsor (if applicable): 

Restrictions: 

This Certification Is subject to the following conditions: 

1. Approval is granted only for the project and purposes described in the application. 
2. Any modifications to the authorized protocol must be submitted to the Chair, Conjoint 

Faculties Research Ethics Board for approval 
3. A progress report must be submitted 12 months from the date of this Certification, and 

should provide the expected completion date for the project. 
4. Written notification must be sent to the Board when the project is complete or terminated 

— J  
Chair 
Conjoint Faculties Research Ethics Board 

cJ  

Distribution: (1) Applicant, (2) Supervisor (if applicable), (3) Chair, Department/Faculty Research Ethics Committee, (4) Sponsor, 
(5) Conjoint Faculties Research Ethics Board (6) Research Services 

09/00 

2500 University Drive N.W., Calgary, Alberta, Canada T2N 1 N4 0 www.ucalgary.ca 
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UNIVERSITY OF 

CALGARY 
CONJOINT FACULTIES RESEARCH ETHICS BOARD 

To: Mr. R. Olson 
Graduate Division of Educational Research 

From: Dr. Janice P. Dickin, Chair 
Conjoint Faculties Research Ethics Board (CFREB) 

do Research Services 
Telephone: (403) 220-3782 

Fax: (403) 289-0693 
Email: pIevansucalgary.ca 

Date: February 6, 2002 

Re: Certification of Institutional Ethics Review: ICT Exit Outcomes! Do Grade 12 Alberta 
Students Possess the Required Technology Skills as Prescribed by Alberta Learning? 

The Conjoint Faculties Research Ethics Board has granted ethics approval for the above named research 
protocol for the University of Calgary. Enclosed is the original of the signed Certification of Institutional 
Ethics Review. A copy has been sent to your supervisor as well as to the Chair of the Faculty's Ethics 
Committee. If the research is funded, you should notify the sponsor and provide them with a copy for their 
files. In the meantime, the Conjoint Faculties Research Ethics Board will retain a copy of the Certification 
on your file. 

Please note the terms and conditions that apply to this Certification. Also, if your research requires access 
to subjects in a school system, you must have approval from the respective Board or Boards. University 
ethics clearance does not replace or grant the above permission. Separate applications and deadlines 
apply. If you have not already done so, researchers whose protocol Involves the Calgary school system 
may contact the University liaison, Dr. Michael Pyryt, Faculty of Education for advice and/or assistance. 
Please provide a copy of the letter granting permission from the respective Board or Boards for 
your ethics file, when it is received. 

In closing, let me take this opportunity to wish you the best of luck in your research endeavour. 

Sincerely, 

AC11•6 L .&1M/ 

Patricia Evans 
Executive Secretary for 
Janice Dickin, Ph.D., LLB., Professor 
Faculty of Communication and Culture and 
Chair, Conjoint Faculties Research Ethics Committee 

Enclosures (2) 
cc: Chair, Faculty of Education Ethics Committee 

Supervisor, Dr. S. Crichton 

2500 University Drive N.W., Calgary, Alberta, Canada T2N 1N4 0 www.ucalgary.ca 
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APPENDIX C 

Calgary Board of Education Approval 

Calgary Board of Education 
Building a Collaborative Learning Community 

ACCOUNTABILITY SERVICES 

Education Centre Building 
515 Macleod Trail SE., Calgary, Alberta T2G 2L9 Telephone: (403) 294-8763 Fax: (403) 294-8434 

April 26,2002 

Mr. Ron Olson 
36 Deerwood Rd. SE 
Calgary Alberta T2J 6E1 

Dear Mr. Olson: 

I am pleased to confirm thatthe Calgary Board of Education has granted permission for you-to 
conduct the study "ICT Exit Outcomes/Do Grade we Alberta Students Possess the Required 
Technology Skills as Prescribed by Alberta Learning? ". 

This approval granted indicates that as a School Board we have no ethical concernsrth your 
study. The final decision of participation rest with the school administration, teachers, 
students and parents involved. This letter does not obligate participation by anyone 
associated with the Calgary Board of Education. 

Please present this letter to Calgary Board of Education personnel when requesting access to 
teachers and students. This approval does not include access to school records. 

I wish you success i, our study and would appreciate a copy of any material that you 
subsequently publi 

Yours truly, 

Specialist 
Accountability Services 

CC. Dr. S Crichton, Professor, U of Calgary 
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APPENDIX D 
ICT Outcomes Compiled 

C.1 - Students will access, use and communicate information from a variety of 
technologies. 

Specific Outcomes 

1.1 access and retrieve appropriate information from electronic sources for a specific 
inquiry 

1.2. process information from more than one source to retell what has been discovered 
2.1 access and retrieve appropriate information from the Internet by using a specific 

search path or from given uniform resource locations (URLs) 

2.2 organize information gathered from the Internet, or an electronic source, by selecting 
and recording the data in logical files or categories; and by communicating 
effectively, through appropriate forms, such as speeches, reports and multimedia 
presentations, applying information technologies that serve particular audiences and 
purposes 

3.1 plan and conduct a search, using a wide variety of electronic sources 
3.2 refine searches to limit sources to a manageable number 

3.3 access and operate multimedia applications and technologies from stand-alone and 
online sources 

3.4 access and retrieve information through the electronic network 

3.5 analyze and synthesize information to create a product 

4.1 plan and perform complex searches, using more than one electronic source 

4.2 select information from appropriate sources, including primary and secondary 
sources 

4.3 evaluate and explain the advantages and disadvantages of various search strategies 
4.4 communicate in a persuasive and engaging manner, through appropriate forms, such 

as speeches, letters, reports and multimedia presentations, applying information 
technologies for context, audience and purpose that extend and communicate 
understanding of complex issues 

C.2 - Students will seek alternative viewpoints, using information technologies. 

Specific Outcomes 

2.1 seek responses to inquiries from various authorities through electronic media 

3.1 access diverse viewpoints on particular topics by using appropriate technologies 
3.2 assemble and organize different viewpoints in order to assess their validity 

3.3 use information technology to find facts that support or refute diverse viewpoints 

4.1 consult a wide variety of sources that reflect varied viewpoints on particular topics 
4.2 evaluate the validity of gathered viewpoints against other sources 
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C.3 - Students will critically assess information accessed through the use of a variety of 
technologies. 

Specific Outcomes 

1.1 compare and contrast information from similar types of electronic sources 

2.1 identify and distinguish points of view expressed in electronic sources on a particular 
topic 

2.2 recognize that information serves different purposes and that data from electronic 
sources may need to be verified to determine accuracy or relevance for the purpose 
used 

3.1 evaluate the authority and reliability of electronic sources 
3.2 evaluate the relevance of electronically accessed information to a particular topic 

4.1 assess the authority, reliability and validity of electronically accessed information 

4.2 demonstrate discriminatory selection of electronically accessed information that is 
relevant to a particular topic 

C.4 - Students will use organizational processes and tools to manage inquiry. 

Specific Outcomes 

1.1 follow a plan to complete an inquiry 
1.2 formulate new questions as research progresses 

1.3 organize information from more than one source 

2.1 design and follow a plan, including a schedule, to be used during an inquiry process, 
and make revisions to the plan, as necessary 

2.2 organize information, using such tools as a database, spreadsheet or electronic 
webbing 

2.3 reflect on and describe the processes involved in completing a project 
3.1 create a plan for an inquiry that includes consideration of time management 

3.2 develop a process to manage volumes of information that can be made available 
through electronic sources 

3.3 demonstrate the advanced search skills necessary to limit the number of hits desired 
for online and offline databases; for example, the use of "and" or "or" between search 
topics and the choice of appropriate search engines for the topic 

4.1 use calendars, time management or project management software to assist in 
conducting an inquiry 

C.5 - Students will use technology to aid collaboration during inquiry. 

Specific Outcomes 

1.1 share information collected from electronic sources to add to a group task 

2.1 retrieve data from available storage devices, such as a shared folder, to which a group 
has contributed 

2.2 record group brainstorming, planning and sharing of ideas by using technology 

2.3 extend the scope of a project beyond classroom collaboration by using 
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communication technologies, such as the telephone and email 

3.1 access, retrieve and share information from-electronic sources, such as common files 

3.2 use networks to brainstorm, plan and share ideas with group members 
4.1 use telecommunications to pose critical questions to experts 
4.2 participate in a variety of electronic group formats 

C.6 - Students will use technology to investigate and/or solve problems. 

Specific Outcomes 

1.1 identify a problem within a defined context 
1.2 use technology to organize and display data in a problem-solving context 

1.3 use technology to support and present conclusions 
2.1 select and use technology to assist in problem solving 
2.2 use data gathered from a variety of electronic sources to address identified problems 

2.3 use graphic organizers, such as mind mapping/webbing, flow charting and outlining, 
to present connections between ideas and information in a problem-solving 
environment 

2.4 solve problems, using numerical operations and such tools as calculators and 
spreadsheets 

2.5 solve problems requiring the sorting, organizing, classifying and extending of data, 
using such tools as calculators, spreadsheets, databases or hypertext technology 

2.6 solve issue-related problems, using such communication tools as a word processor or 
email to involve others in the process 

2.7 generate alternative solutions to problems by using technology to facilitate the 
process 

3.1 articulate clearly a plan of action to use technology to solve a problem 

3.2 identify the appropriate materials and tools to use in order to accomplish a plan of 
action 

3.3 evaluate choices and the progress in problem solving, then redefine the plan of action 
as appropriate 

3.4 pose and test solutions to problems by using computer applications, such as 
computer-assisted design or simulation/modelling software 

3.5 create a simulation or a model by using technology that permits the making of 
inferences 

4.1 investigate and solve problems of prediction, calculation and inference 
4.2 investigate and solve problems of organization and manipulation of information 

4.3 manipulate data by using charting and graphing technologies in order to test 
inferences and probabilities 

4.4 generate new understandings of problematic situations by using some form of 
technology to facilitate the process 

4.5 evaluate the appropriateness of the technology used to investigate or solve a problem 
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C.7 - Students will use electronic research techniques to construct personal knowledge and 
meaning. 

Specific Outcomes 

1.1 develop questions that reflect a personal information need 

1.2 summarize data by picking key words from gathered information and by using 
jottings, point form or retelling 

1.3 draw conclusions from organized information 

1.4 make predictions based on organized information 

2.1 use a variety of technologies to organize and synthesize researched information 
2.2 use selected presentation tools to demonstrate connections among various pieces of 

information 

3.1 identify patterns in organized information 

3.2 make connections among related, organized data, and assemble various pieces into a 
unified message 

4.1 use appropriate strategies to locate information to meet personal needs 

4.2 analyze and synthesize information to determine patterns and links among ideas 
4.3 use appropriate presentation software to demonstrate personal understandings 

F. 1 - Students will demonstrate an understanding of the nature of technology. 

Specific Outcomes 

1.1 identify techniques and tools for communicating, storing, retrieving and selecting 
information 

1.2 apply terminology appropriate to the technologies being used at this division level 

1.3 demonstrate an understanding that the user manages and controls the outcomes of 
technology 

2.1 apply terminology appropriate to the technologies being used at this division level 

2.2 identify and apply techniques and tools for communicating, storing, retrieving and 
selecting information 

2.3 explain the advantages and limitations of using computers to store, organize, retrieve 
and select information 

2.4 recognize the potential for human error when using technology 

3.1 demonstrate an understanding that information can be transmitted through a variety 
of media 

3.2 explain the concept of software and hardware compatibility 

3.3 apply terminology appropriate to the technology being used at this division level 
3.4 demonstrate an understanding that digital technology follows a logical order of 

operations 

3.5 explain the difference between digital and analog data on communication systems 

3.6 explain how the need for global communication affects technology around the world 
3.7 demonstrate the ability to troubleshoot technical problems 

3.8 demonstrate an understanding that technology is a process, technique or tool used to 
alter human activity 
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4.1 assess the strengths and weaknesses of computer simulations in relation to real-world 
problems 

4.2 solve mathematical and scientific problems by selecting appropriate technology to 
perform calculations and experiments 

4.3 apply terminology appropriate to technology in all forms of communication 

4.4 demonstrate an understanding of the general concepts of computer programming and 
the algorithms that enable technological devices to perform operations and solve 
problems 

F.2 - Students will understand the role of technology as it applies to self, work and society. 

Specific Outcomes 

1.1 identify technologies used in everyday life 
1.2 describe particular technologies being used for specific purposes 

2.1 identify how technological developments influence one's life 
2.2 identify the role technology plays in a variety of careers 

2.3 examine the environmental issues related to the use of technology 

2.4 assess the personal significance of having limitless access to information provided by 
communication networks, such as the Internet 

2.5 describe, using examples, how communication and information networks, such as the 
telephone and the Internet, create a global community 

3.1 describe the impact of communication technologies on past, present and future 
workplaces, lifestyles and the environment 

3.2 identify potential technology-related career paths 

3.3 identify the cultural impact of global communication 

3.4 evaluate the driving forces behind various technological inventions 

3.5 make inferences regarding future trends in the development and impact of 
communication technologies 

3.6 explain ways in which technology can assist in the monitoring of local and global 
environmental conditions 

3.7 analyze and assess the impact on society of having limitless access to information 
3.8 identify the manner in which telecommunications technology affects time and 

distance 

4.1 use technology outside formal classroom settings 

4.2 analyze how technological innovations and creativity affect the economy 
4.3 demonstrate an understanding of new and emerging communication systems 

4.4 evaluate possible potential for emerging technologies 

4.5 demonstrate conservation measures when using technology 

4.6 demonstrate an understanding of the basic principles and issues of e-commerce, 
including such topics as security and privacy, marketing, and implications for 
governments, businesses and consumers alike 

4.7 use current, reliable information sources from around the world 

4.8 analyze and assess the impact of technology on the global community 
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F.3 - Students will demonstrate a moral and ethical approach to the use of technology. 

Specific Outcomes 

1.1 demonstrate courtesy and follow classroom procedures when making appropriate use 
of computer technologies 

1.2 work collaboratively to share limited resources 

1.3 demonstrate appropriate care of technology equipment 

1.4 recognize and acknowledge the ownership of electronic material 

1.5 use appropriate communication etiquette 

2.1 comply with the acceptable use policy of the school and school authority for Internet 
and networked services, including software licensing agreements 

2.2 work collaboratively to share limited resources 
2.3 use appropriate communication language and etiquette 

2.4 document sources obtained electronically, such as web site addresses 
2.5 respect the privacy and products of others 

2.6 use electronic networks in an ethical manner 
2.7 comply with copyright legislation 

3.1 use time and resources on the network wisely 

3.2 explain the issues involved in balancing the right to access information with the right 
to personal privacy 

3.3 understand the need for copyright legislation 

3.4 cite sources when using copyright and/or public domain material 

3.5 download and transmit only materials that comply with the established network use 
policies and practices 

3.6 model and assume personal responsibility for ethical behaviour and attitudes and 
acceptable use of information technologies and sources in local and global contexts 

4.1 demonstrate an understanding of how changes in technology can benefit or harm 
society 

4.2 record relevant data for acknowledging sources of information, and cite sources 
correctly 

4.3 respect ownership and integrity of information 

P.4 - Students will become discerning consumers of mass media and electronic 
information. 

Specific Outcomes 

1.1 compare similar types of information from two different electronic sources 
2.1 recognize that graphics, video and sound enhance communication 

2.2 describe how the use of various texts and graphics can alter perception 
2.3 discuss how technology can be used to create special effects and/or to manipulate 

intent through the use of images and sound 

3.1 identify aspects of style in a presentation 

3.2 understand the nature of various media and how they are consciously used to 
influence an audience 
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3.3 identify specific techniques used by the media to elicit particular responses from an 
audience 

3.4 recognize that the ability of technology to manipulate images and sound can alter the 
meaning of a communication 

4.1 discriminate between style and content in a presentation 

4.2 evaluate the influence and results of digital manipulation on our perceptions 
4.3 identify and analyze a variety of factors that affect the authenticity of information 

derived from mass media and electronic communication 

F.5 - Students will practise the concepts of ergonomics and safety when using technology. 

Specific Outcomes 

1.1 demonstrate proper posture when using a computer 
1.2 demonstrate safe behaviours when using technology 

2.1 demonstrate the application of ergonomics to promote personal health and well-being 

2.2 identify and apply safety procedures required for the technology being used 
3.1 identify risks to health and safety that result from improper use of technology 

3.2 identify and apply safety procedures required for the technology being used 

4.1 assess new physical environments with respect to ergonomics 
4.2 identify safety regulations specific to the technology being used 

F.6 - Students will demonstrate a basic understanding of the operating skills required in a 
variety of technologies. 

Specific Outcomes 

1.1 perform basic computer operations, which may vary by environment, including 
powering up, inserting disks, moving the cursor, clicking on an icon, using pull-down 
menus, executing programs, saving files, retrieving files, printing, ejecting disks and 
powering down 

1.2 use proper keyboarding techniques for the home row, enter, space bar, tab, 
backspace, delete and insertion-point arrow keys 

1.3 operate basic audio and video equipment, including inserting, playing, recording and 
ejecting media 

2.1 power up and power down various technologies and peripherals correctly 
2.2 use and organize files and directories 
2.3 use peripherals, including printers and scanners 

2.4 use appropriate keyboarding techniques for the alphabetic and punctuation keys 
3.1 connect and use audio, video and digital equipment 

3.2 perform routine data maintenance and management of personal files 
3.3 demonstrate proficiency in uploading and downloading text, image, audio and video 

files 

3.4 demonstrate the ability to control devices electronically 

3.5 describe the steps involved in loading software 
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3.6 identify and apply safety procedures, including antivirus scans and virus checks, to 
maintain data integrity 

4.1 continue to demonstrate the outcomes addressed within the previous divisions. 
Students interested in pursuing advanced study in such areas as electronics, 
programming, computer-aided design and drafting (CADD), robotics and other 
industrial applications of technology will find opportunities in Career and 
Technology Studies (CTS) courses. 

P.1 - Students will compose, revise and edit text. 

Specific Outcomes 

1.1 create original text, using word processing software, to communicate and 
demonstrate understanding of forms and techniques 

1.2 edit complete sentences, using such features of word processing as cut, copy and 
paste 

2.1 create and revise original text to communicate and demonstrate understanding of 
forms and techniques 

2.2 edit and format text to clarify and enhance meaning, using such word processing 
features as the thesaurus, find/change, text alignment, font size and font style 

2.3 convert digital text files by opening and saving them as different file types 

3.1 design a document, using style sheets and with attention to page layout, that 
incorporates advanced word processing techniques, including headers, footers, 
margins, columns, table of contents, bibliography and index 

3.2 use advanced word processing menu features to accomplish a task; for example, 
insert a table, graph or text from another document 

3.3 revise text documents based on feedback from others 

3.4 use appropriate communication technology to elicit feedback from others 
4.1 continue to demonstrate the outcomes achieved in prior grades and course subjects 

P.2 - Students will organize and manipulate data. 

Specific Outcomes 

1.1 read information from a prepared database 

2.1 enter and manipulate data by using such tools as spreadsheets or databases for a 
specific purpose 

2.2 display data electronically through graphs and charts 

3.1 design, create and modify a database for a specific purpose 
3.2 design, create and modify a spreadsheet for a specific purpose, using functions such 

as SUM, PRODUCT, QUOTIENT and AVERAGE 
3.3 use a variety of technological graphing tools to draw graphs for data involving one or 

two variables 

3.4 use a scientific calculator or a computer to solve problems involving rational numbers 

4.1 manipulate and present data through the selection of appropriate tools, such as 
scientific instrumentation, calculators, databases and/or spreadsheets 
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4.2 use programming tools such as macros, scripts and applets to modify or control a 
technological device 

P.3 - Students will communicate through multimedia. 

Specific Outcomes 

1.1 access images, such as clip art, to support communication 

1.2 create visual images by using such tools as paint and draw programs for particular 
audiences and purposes 

1.3 access sound clips or recorded voice to support communication 

2.1 create a multimedia presentation, incorporating such features as visual images (clip 
art, video clips), sounds (live recordings, sound clips) and animated images, 
appropriate to a variety of audiences and purposes 

2.2 access available databases for images to support communication 

3.1 create multimedia presentations that take into account audiences of diverse size, age, 
gender, ethnicity and geographic location 

3.2 create multimedia presentations that incorporate meaningful graphics, audio, video 
and text gathered from remote sources 

4.1 select and use, independently, multimedia capabilities for presentations in various 
subject areas 

4.2 support communication with appropriate images, sounds and music 

4.3 apply general principles of graphic layout and design to a document in process 

P.4 - Students will integrate various applications. 

Specific Outcomes 

1.1 integrate text and graphics to form a meaningful message 
1.2 balance text and graphics for visual effect 

2.1 integrate a spreadsheet, or graphs generated by a spreadsheet, into a text document 

2.2 vary font size and font style, and placement of text and graphics, in order to create a 
certain visual effect 

3.1 integrate information from a database into a text document 
3.2 integrate database reports into a text document 
3.3 emphasize information, using placement and colour 

4.1 integrate a variety of visual and audio information into a document to create a 
message targeted for a specific audience 

4.2 apply principles of graphic design to enhance meaning and audience appeal 

4.3 use integrated software effectively and efficiently to reproduce work that incorporates 
data, graphics and text 
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P.5 - Students will navigate and create hyperlinked resources. 

Specific Outcomes 

1.1 navigate within a document, compact disc or other software program that contains 
links 

1.2 access hyperlinked sites on an intranet or the Internet 
2.1 create and navigate a multiple-link document 

2.2 navigate through a document that contains links to locate, copy and then paste data in 
a new file 

2.3 navigate the Internet with appropriate software 
3.1 create a multiple-link web page 

3.2 demonstrate proficient use of various information retrieval technologies 

4.1 create multiple-link documents appropriate to the content of a particular topic 

4.2 post multiple-link pages on the World Wide Web or on a local or wide area network 

P.6 - Students will use communication technology to interact with others. 

Specific Outcomes 

1.1 compose a message that can be sent through communication technology 

1.2 communicate electronically with people outside the classroom 

2.1 select and use the technology appropriate to a given communication situation 

3.1 communicate with a targeted audience, within a controlled environment, by using 
such communication technologies as email and web browsers 

3.2 demonstrate proficiency in accessing local area network, wide area network and 
Internet services, including uploading and downloading text, image, audio and video 
files 

4.1 select and use the appropriate technologies to communicate effectively with a 
targeted audience 
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APPENDIX F 
ICT Outcomes Tested 

F.1 - Students will demonstrate an understanding of the nature of technology. 

Specific Outcomes 

F.2 - Students will understand the role of technology as it applies to self, work and 
society. 

Specific Outcomes 

4.1 use technology outside formal classroom settings 

F.3 - Students will demonstrate a moral and ethical approach to the use of technology. 

Specific Outcomes 

2.1 comply with the acceptable use policy of the school and school authority for 
Internet and networked services, including software licensing agreements 

2.4 document sources obtained electronically, such as web site addresses 

3.4 cite sources when using copyright and/or public domain material 

F.4 - Students will become discerning consumers of mass media and electronic 
information. 

Specific Outcomes 

F.5 - Students will practise the concepts of ergonomics and safety when using 
technology. 

Specific Outcomes 
1.1 demonstrate proper posture when using a computer 

F.6 - Students will demonstrate a basic understanding of the operating skills required in a 
variety of technologies. 

Specific Outcomes 

1.1 perform basic computer operations, which may vary by environment, including 
powering up, inserting disks, moving the cursor, clicking on an icon, using pull-
down menus, executing programs, saving files, retrieving files, printing, ejecting 
disks and powering down 

1.2 use proper keyboarding techniques for the home row, enter, space bar, tab, 
backspace, delete and insertion-point arrow keys 

2.1 power up and power down various technologies and peripherals correctly 
2.2 use and organize files and directories 
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2.3 use peripherals, including printers and scanners 

2.4 use appropriate keyboarding techniques for the alphabetic and punctuation keys 

3.3 demonstrate proficiency in uploading and downloading text, image, audio and video 
files 

P.1 - Students will compose, revise and edit text. 

Specific Outcomes 

1.1 create original text, using word processing software, to communicate and 
demonstrate understanding of forms and techniques 

1.2 edit complete sentences, using such features of word processing as cut, copy and 
paste 

2.1 create and revise original text to communicate and demonstrate understanding of 
forms and techniques 

2.2 edit and format text to clarify and enhance meaning, using such word processing 
features as the thesaurus, find/change, text alignment, font size and font style 

3.1 design a document, using style sheets and with attention to page layout, that 
incorporates advanced word processing techniques, including headers, footers, 
margins, columns, table of contents, bibliography and index 

3.2 use advanced word processing menu features to accomplish a task; for example, 
insert a table, graph or text from another document 

3.3 revise text documents based on feedback from others 
4.1 continue to demonstrate the outcomes achieved in prior grades and course subjects 

P.2 - Students will organize and manipulate data. 

Specific Outcomes 

1.1 read information from a prepared database 

2.1 enter and manipulate data by using such tools as spreadsheets or databases for a 
specific purpose 

2.2 display data electronically through graphs and charts 
3.1 design, create and modify a database for a specific purpose 

3.2 design, create and modify a spreadsheet for a specific purpose, using functions such 
as SUM, PRODUCT, QUOTIENT and AVERAGE 

3.3 use a variety of technological graphing tools to draw graphs for data involving one 
or two variables 

4.1 manipulate and present data through the selection of appropriate tools, such as 
scientific instrumentation, calculators, databases and/or spreadsheets 

P.3 - Students will communicate through multimedia. 

Specific Outcomes 

1.1 access images, such as clip art, to support communication 
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2.2 access available databases for images to support communication 

3.2 create multimedia presentations that incorporate meaningful graphics, audio, video 
and text gathered from remote sources 

4.2 support communication with appropriate images, sounds and music 

4.3 apply general principles of graphic layout and design to a document in process 

P.4 - Students will integrate various applications. 

Specific Outcomes 

1.1 integrate text and graphics to form a meaningful message 
1.2 balance text and graphics for visual effect 

2.2 vary font size and font style, and placement of text and graphics, in order to create a 
certain visual effect 

P.5 - Students will navigate and create hyperlinked resources. 

Specific Outcomes 

1.1 navigate within a document, compact disc or other software program that contains 
links 

1.2 access hyperlinked sites on an intranet or the Internet 
2.1 create and navigate a multiple-link document 

2.2 navigate through a document that contains links to locate, copy and then paste data 
in a new file 

2.3 navigate the Internet with appropriate software 

3.2 demonstrate proficient use of various information retrieval technologies 

P.6 - Students will use communication technology to interact with others. 

Specific Outcomes 

1.1 compose a message that can be sent through communication technology 
1.2 communicate electronically with people outside the classroom 
2.1 select and use the technology appropriate to a given communication situation 

3.1 communicate with a targeted audience, within a controlled environment, by using 
such communication technologies as email and web browsers 

3.2 demonstrate proficiency in accessing local area network, wide area network and 
Internet services, including uploading and downloading text, image, audio and 
video files 

4.1 select and use the appropriate technologies to communicate effectively with a 
targeted audience 
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APPENDIX G 
ICT Outcomes Not Tested 

C.1 - Students will access, use and communicate information from a variety of 
technologies. 

Specific Outcomes 

1.1 access and retrieve appropriate information from electronic sources for a specific 
inquiry 

1.2 process information from more than one source to retell what has been discovered 

2.1 access and retrieve appropriate information from the Internet by using a specific 
search path or from given uniform resource locations (URLs) 

2.2 organize information gathered from the Internet, or an electronic source, by selecting 
and recording the data in logical files or categories; and by communicating 
effectively, through appropriate forms, such as speeches, reports and multimedia 
presentations, applying information technologies that serve particular audiences and 
purposes 

3.1 plan and conduct a search, using a wide variety of electronic sources 

3.2 refine searches to limit sources to a manageable number 
3.3 access and operate multimedia applications and technologies from stand-alone and 

online sources 

3.4 access and retrieve information through the electronic network 

3.5 analyze and synthesize information to create a product 

4.1 plan and perform complex searches, using more than one electronic source 

4.2 select information from appropriate sources, including primary and secondary sources 
4.3 evaluate and explain the advantages and disadvantages of various search strategies 

4.4 communicate in a persuasive and engaging manner, through appropriate forms, such 
as speeches, letters, reports and multimedia presentations, applying information 
technologies for context, audience and purpose that extend and communicate 
understanding of complex issues 

C.2 - Students will seek alternative viewpoints, using information technologies. 

Specific Outcomes 

2.1 seek responses to inquiries from various authorities through electronic media 

3.1 access diverse viewpoints on particular topics by using appropriate technologies 
3.2 assemble and organize different viewpoints in order to assess their validity 
3.3 use information technology to find facts that support or refute diverse viewpoints 

4.1 consult a wide variety of sources that reflect varied viewpoints on particular topics 
4.2 evaluate the validity of gathered viewpoints against other sources 
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C.3 - Students will critically assess information accessed through the use of a variety of 
technologies. 

Specific Outcomes 

1.1 compare and contrast information from similar types of electronic sources 

2.1 identify and distinguish points of view expressed in electronic sources on a particular 
topic 

2.2 recognize that information serves different purposes and that data from electronic 
sources may need to be verified to determine accuracy or relevance for the purpose 
used 

3.1 evaluate the authority and reliability of electronic sources 
3.2 evaluate the relevance of electronically accessed information to a particular topic 

4.1 assess the authority, reliability and validity of electronically accessed information 

4.2 demonstrate discriminatory selection of electronically accessed information that is 
relevant to a particular topic 

C.4 - Students will use organizational processes and tools to manage inquiry. 

Specific Outcomes 

1.1 follow a plan to complete an inquiry 
1.2 formulate new questions as research progresses 

1.3 organize information from more than one source 

2.1 design and follow a plan, including a schedule, to be used during an inquiry process, 
and make revisions to the plan, as necessary 

2.2 organize information, using such tools as a database, spreadsheet or electronic 
webbing 

2.3 reflect on and describe the processes involved in completing a project 
3.1 create a plan for an inquiry that includes consideration of time management 

3.2 develop a process to manage volumes of information that can be made available 
through electronic sources 

3.3 demonstrate the advanced search skills necessary to limit the number of hits desired 
for online and offline databases; for example, the use of "and" or "or" between search 
topics and the choice of appropriate search engines for the topic 

4.1 use calendars, time management or project management software to assist in 
conducting an inquiry 

C.5 - Students will use technology to aid collaboration during inquiry. 

Specific Outcomes 

1.1 share information collected from electronic sources to add to a group task 

2.1 retrieve data from available storage devices, such as a shared folder, to which a group 
has contributed 

2.2 record group brainstorming, planning and sharing of ideas by using technology 
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2.3 extend the scope of a project beyond classroom collaboration by using 
communication technologies, such as the telephone and email 

3.1 access, retrieve and share information from electronic sources, such as common files 
3.2 use networks to brainstorm, plan and share ideas with group members 

4.1 use telecommunications to pose critical questions to experts 
4.2 partipipate in a variety of electronic group formats 

C.6 - Students will use technology to investigate and/or solve problems. 

Specific Outcomes 

1.1 identify a problem within a defined context 
1.2 use technology to organize and display data in a problem-solving context 

1.3 use technology to support and present conclusions 

2.1 select and use technology to assist in problem solving 

2.2 use data gathered from a variety of electronic sources to address identified problems 
2.3 use graphic organizers, such as mind mapping/webbing, flow charting and outlining, 

to present connections between ideas and information in a problem-solving 
environment 

2.4 solve problems, using numerical operations and such tools as calculators and 
spreadsheets 

2.5 solve problems requiring the sorting, organizing, classifying and extending of data, 
using such tools as calculators, spreadsheets, databases or hypertext technology 

2.6 solve issue-related problems, using such communication tools as a word processor or 
email to involve others in the process 

2.7 generate alternative solutions to problems by using technology to facilitate the process 
3.1 articulate clearly a plan of action to use technology to solve a problem 

3.2 identify the appropriate materials and tools to use in order to accomplish a plan of 
action 

3.3 evaluate choices and the progress in problem solving, then redefine the plan of action 
as appropriate 

3.4 pose and test solutions to problems by using computer applications, such as computer-
assisted design or simulation/modelling software 

3.5 create a simulation or a model by using technology that permits the making of 
inferences 

4.1 investigate and solve problems of prediction, calculation and inference 

4.2 investigate and solve problems of organization and manipulation of information 
4.3 manipulate data by using charting and graphing technologies in order to test 

inferences and probabilities 

4.4 generate new understandings of problematic situations by using some form of 
technology to facilitate the process 

4.5 evaluate the appropriateness of the technology used to investigate or solve a problem 
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C.7 - Students will use electronic research techniques to construct personal knowledge 
and meaning. 

Specific Outcomes 

1.1 develop questions that reflect a personal information need 

1.2 summarize data by picking key words from gathered information and by using 
jottings, point form or retelling 

1.3 draw conclusions from organized information 

1.4 make predictions based on organized information 

2.1 use a variety of technologies to organize and synthesize researched information 
2.2 use selected presentation tools to demonstrate connections among various pieces of 

information 

3.1 identify patterns in organized information 

3.2 make connections among related, organized data, and assemble various pieces into a 
unified message 

4.1 use appropriate strategies to locate information to meet personal needs 

4.2 analyze and synthesize information to determine patterns and links among ideas 
4.3 use appropriate presentation software to demonstrate personal understandings 

F. 1 - Students will demonstrate an understanding of the nature of technology. 

Specific Outcomes 

1.1 identify techniques and tools for communicating, storing, retrieving and selecting 
information 

1.2 apply terminology appropriate to the technologies being used at this division level 

1.3 demonstrate an understanding that the user manages and controls the outcomes of 
technology 

2.1 apply terminology appropriate to the technologies being used at this division level 

2.2 identify and apply techniques and tools for communicating, storing, retrieving and 
selecting information 

2.3 explain the advantages and limitations of using computers to store, organize, retrieve 
and select information 

2.4 recognize the potential for human error when using technology 

3.1 demonstrate an understanding that information can be transmitted through a variety of 
media 

3.2 explain the concept of software and hardware compatibility 

3.3 apply terminology appropriate to the technology being used at this division level 
3.4 demonstrate an understanding that digital technology follows a logical order of 

operations 

3.5 explain the difference between digital and analog data on communication systems 
3.6 explain how the need for global communication affects technology around the world 
3.7 demonstrate the ability to troubleshoot technical problems 

3.8 demonstrate an understanding that technology is a process, technique or tool used to 
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alter human activity 

4.1 assess the strengths and weaknesses of computer simulations in relation to real-world 
problems 

4.2 solve mathematical and scientific problems by selecting appropriate technology to 
perform calculations and experiments 

4.3 apply terminology appropriate to technology in all forms of communication 
4.4 demonstrate an understanding of the general concepts of computer programming and 

the algorithms that enable technological devices to perform operations and solve 
problems 

F.2 - Students will understand the role of technology as it applies to self, work and 
society. 

Specific Outcomes 
1.1 identify technologies used in everyday life 

1.2 describe particular technologies being used for specific purposes 
2.1 identify how technological developments influence one's life 
2.2 identify the role technology plays in a variety of careers 

2.3 examine the environmental issues related to the use of technology 
2.4 assess the personal significance of having limitless access to information provided by 

communication networks, such as the Internet 

2.5 describe, using examples, how communication and information networks, such as the 
telephone and the Internet, create a global community 

3.1 describe the impact of communication technologies on past, present and future 
workplaces, lifestyles and the environment 

3.2 identify potential technology-related career paths 

3.3 identify the cultural impact of global communication 

3.4 evaluate the driving forces behind various technological inventions 
3.5 make inferences regarding future trends in the development and impact of 

communication technologies 

3.6 explain ways in which technology can assist in the monitoring of local and global 
environmental conditions 

3.7 analyze and assess the impact on society of having limitless access to information 

3.8 identify the manner in which telecommunications technology affects time and 
distance 

4.2 analyze how technological innovations and creativity affect the economy 
4.3 demonstrate an understanding of new and emerging communication systems 
4.4 evaluate possible potential for emerging technologies 
4.5 demonstrate conservation measures when using technology 

4.6 demonstrate an understanding of the basic principles and issues of e-commerce, 
including such topics as security and privacy, marketing, and implications for 
governments, businesses and consumers alike 

4.7 use current, reliable information sources from around the world 
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4.8 analyze and assess the impact of technology on the global community 

F.3 - Students will demonstrate a moral and ethical approach to the use of technology. 

Specific Outcomes 

1.1 demonstrate courtesy and follow classroom procedures when making appropriate use 
of computer technologies 

1.2 work collaboratively to share limited resources 
1.3 demonstrate appropriate care of technology equipment 
1.4 recognize and acknowledge the ownership of electronic material 

1.5 use appropriate communication etiquette 
2.2 work collaboratively to share limited resources 

2.3 use appropriate communication language and etiquette 
2.5 respect the privacy and products of others 
2.6 use electronic networks in an ethical manner 

2.7 comply with copyright legislation 

3.1 use time and resources on the network wisely 

3.2 explain the issues involved in balancing the right to access information with the right 
to personal privacy 

3.3 understand the need for copyright legislation 

3.5 download and transmit only materials that comply with the established network use 
policies and practices 

3.6 model and assume personal responsibility for ethical behaviour and attitudes and 
acceptable use of information technologies and sources in local and global contexts 

4.1 demonstrate an understanding of how changes in technology can benefit or harm 
society 

4.2 record relevant data for acknowledging sources of information, and cite sources 
correctly 

4.3 respect ownership and integrity of information 

F.4 - Students will become discerning consumers of mass media and electronic 
information. 

Specific Outcomes 

1.1 compare similar types of information from two different electronic sources 
2.1 recognize that graphics, video and sound enhance communication 

2.2 describe how the use of various texts and graphics can alter perception 

2.3 discuss how technology can be used to create special effects and/or to manipulate 
intent through the use of images and sound 

3.1 identify aspects of style in a presentation 

3.2 understand the nature of various media and how they are consciously used to 
influence an audience 
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3.3 identify specific techniques used by the media to elicit particular responses from an 
audience 

3.4 recognize that the ability of technology to manipulate images and sound can alter the 
meaning of a communication 

4.1 discriminate between style and content in a presentation 

4.2 evaluate the influence and results of digital manipulation on our perceptions 
4.3 identify and analyze a variety of factors that affect the authenticity of information 

derived from mass media and electronic communication 

F.5 - Students will practise the concepts of ergonomics and safety when using 
technology. 

Specific Outcomes 

1.2 demonstrate safe behaviours when using technology 

2.1 demonstrate the application of ergonomics to promote personal health and well-being 
2.2 identify and apply safety procedures required for the technology being used 

3.1 identify risks to health and safety that result from improper use of technology 

3.2 identify and apply safety procedures required for the technology being used 
4.1 assess new physical environments with respect to ergonomics 

4.2 identify safety regulations specific to the technology being used 

F.6 - Students will demonstrate a basic understanding of the operating skills required in a 
variety of technologies. 

Specific Outcomes 

1.3 operate basic audio and video equipment, including inserting, playing, recording and 
ejecting media 

3.3 demonstrate proficiency in uploading and downloading text, image, audio and video 
files 

P.1 - Students will compose, revise and edit text. 

Specific Outcomes 

2.3 convert digital text files by opening and saving them as different file types 

3.4 use appropriate communication technology to elicit feedback from others 

P.2 - Students will organize and manipulate data. 

Specific Outcomes 

3.1 design, create and modify a database for a specific purpose 

3.2 design, create and modify a spreadsheet for a specific purpose, using functions such 
as SUM, PRODUCT, QUOTIENT and AVERAGE 

3.3 use a variety of technological graphing tools to draw graphs for data involving one or 



133 

two variables 

4.1 manipulate and present data through the selection of appropriate tools, such as 
scientific instrumentation, calculators, databases and/or spreadsheets 

P.3 - Students will communicate through multimedia. 

Specific Outcomes 

1.2 create visual images by using such tools as paint and draw programs for particular 
audiences and purposes 

1.3 access sound clips or recorded voice to support communication 

2.1 create a multimedia presentation, incorporating such features as visual images (clip 
art, video clips), sounds (live recordings, sound clips) and animated images, 
appropriate to a variety of audiences and purposes 

3.1 create multimedia presentations that take into account audiences of diverse size, age, 
gender, ethnicity and geographic location 

4.1 select and use, independently, multimedia capabilities for presentations in various 
subject areas 

P.4 - Students will integrate various applications. 

Specific Outcomes 

2.1 integrate a spreadsheet, or graphs generated by a spreadsheet, into a text document 
3.1 integrate information from a database into a text document 
3.2 integrate database reports into a text document 

3.3 emphasize information, using placement and colour 

4.1 integrate a variety of visual and audio information into a document to create a 
message targeted for a specific audience 

4.2 apply principles of graphic design to enhance meaning and audience appeal 
4.3 use integrated software effectively and efficiently to reproduce work that incorporates 

data; graphics and text 

P.5 - Students will navigate and create hyperlinked resources. 

Specific Outcomes 

3.1 create a multiple-link web page 

4.1 create multiple-link documents appropriate to the content of a particular topic 
4.2 post multiple-link pages on the World Wide Web or on a local or wide area network 

P.6 - Students will use communication technology to interact with others. 

Specific Outcomes 
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APPENDIX H 

General Pre-assessment Student Questionnaire 

Name: 
Referent Code:   

ICT - GRADE 12 STUDENT ASSESSMENT "ICTASMT 1" 
Choice of completion in either paper or disk format 

ICT-GSA1-S1 

1. How much schooling do you believe you will complete? 

2. How would you rate your technology abilities? 

3. How have you learned your technology capabilities? 

4. How many hours have you accessed a school computer in 
the last two "school weeks"? 

5. Approximately, how many hours have you accessed a 
school computer in your Grade 12 school year? 

6. Since grade 10 I have seen teachers integrate technology 
into their classes.... 

ICT-GSA1-S2 

0 0 0.0 0 
High School Trade School University Degree College Masters/Doctorate 

0 0 0 0 0 
Poor Below Average Average Above Average Excellent 

o 0 0 0 [1 0 
Self Through Parents School Outside Other 

Taught Friends Courses 

o 0 0 0 0 
0 hours 1 hoar I —3 hours 4-6 hours more than 6 hours 

o 0 0 0 0 
0 hours I hoar 1-5 hours 5-10 hours more than lO hours 

0 0 0 0 
Never Infrequently Frequently Always 

1. Have you been, or are presently enrolled in any computer or technology courses at school? If so please 
explain. 

2. Have you taken any technology literacy courses outside of school? If so please explain. 

3. Do you believe that there are enough "student accessible" computers/or technology at this school? 

4. Do you believe that there are enough "student accessible" appropriate software at this school? 

5. While at this school have you used a school computer before regular class time? 

6. While at this school have you used a school computer during class time? 

7. While at this school have you used a school computer during lunch? 

8. While at this school have you used a school computer during a work period? (prep I spare) 

9. While at this school have you used a school computer after school? 

10. While at this school have you used a school computer to access the Internet for school use? , 

11. While at this school have you used a school computer to access your student email? 

12. While at this school have you used a school/home computer to dialogue with a teacher about coursework? 

Yes No 

Do 

ED 

Do 
DO 
DO 
Do 
ED 
Do 
DO 
00 
Do 
DO 



ICT-GSA1-S3 

1. Do you have a home computer? 

2. Do you have Internet access at home? 

3. Do you have your own email account other than a school one? 

ICT-GSA1-S4 

1. While at this school have you used a school scanner? 

2. While at this school have you used a school printer? 

3. While at this school have you used a school digital camera? 

4. While at this school have you used a school CD ROM 

5. While at this school have you used school projection equipment (e.g. LCD panel/projector)? 

6. While at this school have you used a school CD writer? 

7. While at this school have you used a school video camera? 

8. While at this school have you used school video editing equipment? 

9. While at this school have you used a school FAX machine? 

10. While at this school have you used a graphing calculator? 

11. While at this school have you used a school computer to play a game? 

12. While at this school have you used a school computer to be involved in a chat room? 

ICT-GSA1-S5 

1. While at this school have you handed in assignments that in some form have been 
assisted by using computer technology? 

2. While at this school in grade 12 have you seen teachers use technology in their lesson 
presentations in the following classes? Do not mark classes if not applicable. 

• Math 

• Science 

• English 

• Social Studies 

135 
Yes No 

DO 
ED 
ED 

Yes No 

ED 
DO 
ED 
DO 
ED 
ED 
ED 
ED 
DO 
DO 
DO 
ED 

D 0 0 D 
Never Infrequently Frequently Always 

D D D D 
Never Infrequently Frequently Always 

E 0 E D 
Never Infrequently Frequently Always 

D E 0 D 
Never Infrequently Frequently Always 

D E 0 0 
Never Infrequently Frequently Always 
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ICT-GSA1-S6 

In the following questions, rate your skills in each areas using the following scale: 

o = no ability 
1 = very limited ability 
2 = sufficient for basic tasks only 
3 = good, adequate for most tasks 
4= very proficient (can come up with new solutions) 
5 = expert (can teach it to others) 

0 
Z Ve

ry
 l
im
it
ed
 a
bi

li
ty

 

2 3 4 5 0 1 

1. Rate your ability of Computer Basic Operations and Concepts which 
would include the following: (answer bullets only if necessary)  

Identify parts of the computer: CPU (hard drive), monitor, keyboard, mouse, floppy 
(diskette) drive, CD-ROM drive 

Properly start up and shut down computer system and peripherals 
Identify and use icons, windows, menus 

Start an application and create a document 
Understand memory (RAM, ROM, HI) space) 

Move and size windows 
Name, save, retrieve, revise a document 

Use various printing options 
Insert and eject floppy disk and CD-ROM 
Initialize, name/rename floppy and hard disks 

Copy document from hard disk to floppy disk and vice versa 
Create and name/rename subdirectories/folders 
Save, open, place documents inside subdirectories/folders 

Open and work with more than one application at a time 
• Properly use delete, backspace, Enter/Return, Escape, Shift keys 

• Basic mouse skills (click, double-click, right button, click-hold & drag) 
• Use the help menu 

• Use the start menu 

0 LI LI LI LI LI 

LU 
Li Li  
DD  

DDLIiD  
000ro  
LIDDLIr 

LI 

1DIDID 
 i  LI D"  
1LILI1D  
ILIjLILD  
ILI1LILLI.  

J 

2. Rate your knowledge of Responsible Use and Societal Issues (Ethics, 
Society Impact, Terms/Operations/Care) (answer bullets only if necessary) LI LI LI LI LI LI 

• Understand the ethical, cultural, and societal issues related to technology. 

• Understand the responsible use of technology systems, information, and software. 
• Awareness of other controversial aspects of technology use including data privacy, 

equitable access, and free speech issues. 

• Ability to speak to a variety of technology with other students, parents and to the general 
community. 

• An understanding of the Calgary Board of Education "Accepted Use Policy" and follow 
rules concerning harassment, passwords, language, copyright, privacy, appropriate use of 
resources, etc. 

LI 

LI 

t1LILI[LI 
LILILILI 

DILILLILLI  

DILIIDLLI  

LI LI LI LI 

LI  

LI 

LI 
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In the following questions,.rate your skills in each areas using the following scale: 

o = no ability 
1 = very limited ability 
2 = sufficient for basic tasks only 
3 = good, adequate for most tasks 
4= very proficient (can come up with new solutions) 
5 = expert (can teach it to others) Ve

ry
 l
im
it
ed
 a
bi

li
ty

 

2 3 4 5 0 1 

3. Rate your ability in using Word Processing programs which would 
include the following: (answer bullets only if necessary)  

• Use a word processor for basic tasks (if no, then do not answer rest of word processing) 

• Use word processor tools (spell check, grammar check, font style etc.) to edit my work 

• Revise and improve the content of my previous drafts and publish a quality document. 

• Enter and edit text and copy and move a block of text 

• Copy and move blocks of text 
• Change text format and style, set margins, line spacing, tabs 
• Check spelling, grammar, word usage 
• Create a header or footer 

• Insert date, time, page number 

• Add columns to document 

• Insert clip art into document 

El El El El 

El El 
ElElEl 

El El 
'Elm 11 
U' 
fl: 

El 

El 
El 
El 
El 

El 

J1ElIDEl  
FElD1El1D 
iEliDD 

-S 

-S 

-S 

4. Rate your ability in using Spreadsheet programs which would include 
the following: (answer bullets only if necessary) El 0 0 0 El El 

• Use a spreadsheet (if no, then do not answer rest of spreadsheet) 

• Enter data in a spreadsheet and created charts 

• Use formulas to help analyze and interpret data 

• Create a spreadsheet with rows, columns, headings 

• Create /copy formulas and functions to perform calculations 

• Create a graph from spreadsheet data 

• Interpret and communicated the meaning of my spreadsheet and data charts to others 

• Insert spreadsheet into word processing document 

• Generate a report from a database. 

• Understand appropriate applications for databases. 

0 DElD 
1DmD 

  El LLU  0  [El 
El:El 

[TT El 
jD[El 

5. Rate your ability in using Database programs which would include the 
following: (answer bullets only if necessary) El El El El El El 

• Use adatabase 

• Create custom layouts including columnar reports 

• Create database with multiple fields and records 

• Sort a database by specific fields add and delete records 

• Use information from an existing database 

• Insert database fields into word processing document 

• Enter data into a pre-existing database. 

• Conduct simple queries of a database. 

• Sort records on multiple sort keys. 

EljEljD 
l:LD 
1LLiEl 

[El 
El 

-S 
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In the following questions, rate your skills in each areas using the following scale: 

o = no ability 
1 = very limited ability 
2 = sufficient for basic tasks only 
3 = good, adequate for most tasks 
4= very proficient (can come up with new solutions) 
5 = expert (can teach it to others) 

0 
Z Ve

ry
 l
im

it
ed

 a
bi
li
ty
 

2 3 4 5 0 1 

6. Rate your ability in using E-mail which would include the following: 
(answer bullets only if necessary)  

Read an email message 

Send an email message 

Use Email to request or send information for school projects from a teacher 

Save and organized e-mail messages and delete those no longer needed 

Reply, forward and redirect Email 

D D D D D D 

7. Rate your ability in using the internet which would include the following: 
(answer bullets only if necessary) fl fl fl fl fl D 

Used multiple search engines to locate information 
Navigate the World Wide Web. Understand what an URL is and how to enter it in the 
proper location to access specific servers. 

• Use the World Wide Web and can explain the meaning of hypertext, http, and HTML. 
Discuss problems concerning the credibility of Internet based information, netiquette, 
copyright, and student Internet responsibilities. I can use Netscape to 

• Work with bookmarks to access a site and add bookmarks to the bookmark file. 

• Use search engines to effectively find subject specific information on the Internet. 
• Work with bookmarks; moving bookmarks, create a folder for bookmarks, rename 

bookmarks, delete bookmarks, sort bookmarks, save bookmarks as an HTML file, import 
bookmark files, and convert a bookmark file to an active page. 

• Recognize the efficiency of acquiring text from a web page as a text file and saving it for 
later use. 

• Integrate text and graphics from a web page to a word processing file. 

• Download images and files from the web for later use. 

0 

-I El  U •  0  0  

DiDIDID  

0 11 El 
DD1D 
DjDD 

0101010 
D1D1DD 
DJDIOLD 

0 

0 

8. Rate your ability in using a presentation software such as PowerPoint 
which would include the following: (answer bullets only if necessary) fl 0 0 0 0 0 

• Create and save a presentation? 

• Enter text in the outline view? 

• Insert text from an outline created in a word processor? 

• Use the outline toolbar? 

• Delete a slide? 

• Modify an existing presentation? 

• Apply a template? 

• Add Clip-Art to a slide? 

• Create graphs? 

Use the drawing tools? 

Add speaker's notes? 

Create audience handouts? 

Proof a presentation (spell check, etc.)? 

Add slide numbers? 

Display the presentation as a slide show? 

D0 
DD 
0101 
01010 

0 
0 

0 
0 

fl--
- - 

0 0:0: 

ILDD  
1:1 El  

1JDDiD[ LJ 0 

ID 
El 

ED 
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APPENDIX I 
Word Processing - Performance Based Assessment 

Name:   
Referent Code:   

WORD PROCESSING "ICTASMT 2" 
ICT - GRADE 12 STUDENT ASSESSMENT "2"- S 

MANAGING DOCUMENTS 

1. Start the computer and word-processing application. 

2. Create a new blank document. 

3. Open, into the word processor, the file "Smurfs" from the disk given to you. 

• Copy the information from the file "Smuifs" and paste it into your new blank 
document. 

• Save the blank document on your diskette as "MySmurfs" into a folder named 
"Blue" that you will create. 

• Close the file "Smurfs". 
• Save the document, "MySmurfs" frequently as you make changes. 

4. Open the file called "Smurf.Pics" from the disk given to you. 

• You do not have to save this file; you will simply be using the resources in this 
document. 

• Minimize this page for later use. 

COMPOSING AND EDITING TEXT 

1. Format "MySmurfs" so that: 

• The paper size orientation is selected for "portrait". 
• The body of text for the document is "Anal" and size "12" font. (use the same 

font throughout) 
• The document is justified (both the left and right margins are "even"). 
• The page margins for the document Left/Right to be 2.54 cm (or 1 inch). 
• The page margins for the document Top/Bottom to be 1.78 cm (or 0.7 inch). 

2. Type the information shown below at the top of the first page of "MySmurfs"; the 
information should be flush with the right margin. 

• Your name. 
• Today's date. 
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3. Create a title for your document: "The History of the Smurfs". Place it just under the 
information that includes your name and the date. Format it so that it is: 

Centered. 
Bold-faced, and 
Size 16, Verdana type. 

4. The paragraph that begins with, "It's a long hard life these little blue guys have led" and 
ends with "With the legalities out of the way, enjoy..." would be better placed before the 
paragraph that begins with the title "the history". 

• Use the cut and paste features to eliminate the information from its original position 
and relocate it to the proper place. 

5. The paragraph that begins with " It's a long hard life." is a quotation. 

• Its left edge should be 1.25 cm (or 0.5 inch) from the left margin. 
• Its right edge should be 1.25 cm (or 0 .5 inch) from the right margin. 
• Justify the paragraph. (both the left and right hand margins are "even"). 
• Italicize the quotation. 

6. Delete the crossed-out text and add the following text in its place. 

• It was during this time that the first documentation of a Smurf encounter was 
recorded. 

7. Using features that are in the word processor, change the text, (paragraph titles) "the 
history, the clothes, the smurfette" so that they are: 

• Uppercase. 
• Bold-faced. 
• Size 10, Verdana type. 
• Ensure that there is one space between the title and the paragraph. 

8. Change the paragraph starting with, "The medieval ages were a time of magic," and 
ending with "leading them to be the Smurfs of the '90s they are today" to: 

• Two columns. 
• Width = 7.62 cm (or 3.0 inch) and spacing = 1.27 cm (or 0.5 inch). 
• Equal column width. 
• Both columns align left. 

9. Open, into the word processor, the file "the names" from the disk given to you. 

• Insert this paragraph two spaces below the last paragraph entitled "THE 
SMURFETTE... The true story behind the Smurfette actually remains a mystery, as 
there are few Smurfettes nowadays anyway... ". 

• Format this paragraph to resemble the other parts of the document. 
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10. Now, format this paragraph so that: 

• The first line of the paragraph is indented by 1.25 cm (or 0.5 inch)". 
• The text line-spacing is 1.5 lines. 
• The text "A baby Smurfling has a temporary name assigned to him" is underlined. 

WORKING WITH IMAGES & TABLES 

1. Use the "copy and paste" features to insert the image "Smurf of the 90s" found in the 
document called "SmurfPics" into the document "MySmurfs" 

• One space under the two columns that ends with the sentence, "The many cultures 
exposed to the Smurfs during their journeys led them to lead much different lives, 
leading them to be the Smurfs of the '90s they are today". 

• Format and resize the image to 75% of the original. 
• Center the image. 

2. Use the "copy and paste features" to insert the image "Nat" found in the document called 
"SmurfPics" into the document "MySmurfs". 

• Place the cursor directly in front of, "The Smurf hats were the Smurfs". 
• Enter the image there. 
• Wrap the text around the image. 
• Use the "text wrapping style- square". 
• Left Justified. 

3. Insert a 2-column, 2-row table just before the paragraph that begins with "THE NAMES". 

• Set the width for both columns to 2.31 cm (or 2.5 inch). 
• Set the table alignment to center. 

4. Enter the following names in column 1. 

• Grampa. 
• Baby Smurf. 

5. Enter "bullets" in the above column 1 that are: 

• Tahoma font. 
• Font style = bold italic. 
• Font size = 8 point. 
• Bullet position indent 1.25 cm (or 0.5 inch). 
• Text position indent at 1.25 cm (or 0.5 inch). 

6. Change the alignment of the text in each cell to be: 

• Horizontal alignment = "left". 
• Vertical alignment = "center". 
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7. In the right column place the corresponding pictures of the smurfs: 

• Format the scale of each picture to be 25% of the height and width of the original. 

8. Add a row to the top of the table. 

• Delete the bullet in the new row. 

9. Add a column to the left of the table. 

• Delete the bullets in the new cells. 
• Merge the three cells in column "1". 
• Resize this new row to a preferred width of 0.5". 

10. Add the following text to column "1". 

Identities. 

11. Format the text in column 1: 

• To be "Verdana" 10 point. 
• To be Bold-faced 
• In order that the alignment of text can be read from the bottom up. 
• The text is "aligned bottom center". 

12. Format column 1 so that: 

It is filled with 25% gray. 
The table is centered between the left and right margins. 

13. Remove the border from the table. 

ENHANCING PAGES 

1. Cite the information sources that were utilized by inserting footnotes to cite information 
sources. 

• Footnote 1 goes at the end of the Paragraph that begins with "The Smurf hats were 
the Smurfs' ". 

• Footnote 1 should read, -"Taken from the Book of Smurf Hats". 
• Use Verdana, size 8 for the font. 

2. Insert a page break just before the title "The History of the Smurfs" to create a title page for 
the document. The title of the assignment should be: 

• Called "Smurfology 101". 
• Horizontally and vertically centered on the page. 
• Verdana, size 20 font. 
• Bold-faced. 
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3. Move your name and the date to the bottom of the title page. Format it to be" 

• Plain text. 
• In the font Verdana, size 12. 
• Aligned flush to the right margin. 
• Near the bottom of the page. 

4. All pages, except the title page, should be numbered in the upper right corner. The page 
numbers should be: 

• Placed in a header. 
• Aligned right. 
• The second page labeled as page 1. 
• Preceded by your last name, and 
• Utilize the font Verdana, size 8. 

5. Examine your document closely and improve the appearance if necessary. 

UTILIZING TOOLS 

I. Check your document to search for and correct spelling errors. 

2. The word "heredity" was used incorrectly. Use the find/replace option to: 

Find the word "heredity" and replace it with "lineage". 

PRINTING 

1. Use the Print Preview option to view your document; make any changes necessary to make 
the document fit on 3 pages (2 pages plus the title page). 

2. Make any changes necessary in order that the document fit on 3 pages (2 pages plus thd title 
page). 

COMPLETING THE TASK 

I. Save "MySmurfs". 

2. Print one copy of "MySmurfs". 

3. Close all documents. 

4. EMAIL the completed document "MySmurfs" to: 

• rcolson @cbe.ab.ca 
• rco@shaw.ca 
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APPENDIX J 
Spreadsheet - Performance Based Assessment 

Name:   
Referent Code:   

SPREADSHEET "ICTASMT 3" 
ICT - GRADE 12 STUDENT ASSESSMENT "3"- S 

TASK 

1. 

2. 

Start the computer and the spreadsheet application. 

Create a new spreadsheet. 

3. Format the spreadsheet so that: 

10 point, Times New Roman. 

4. Save the file on your diskette as "myspreadsheet", in a new folder that you will create 
called "Spreadsheet Assignment". 

5. Enter the following diagram, exactly as it appears. Enter all sentences, 
words, characters, and figures as it appears in the corresponding cells. 

Al E 
1 
2  YOUR SCHOOL NAME  

;3 TAX RATE 

Thths W  P YRATE  
6 John Rai 25 i B 
7 Amy Smith   12 1 C  

8  Ran dyGtth30!A 

9 pth ............. 
10  Nat Kinj 22 A 
11 
12 
13 

YOURFULL NAME 

TOTALS 

6. Adjust the column spacing of the above fields so each column title displays clearly on 
the screen. 

7. Where [YOUR FULL NAME] is entered. Change it to your full name instead. 

8. Where [YOUR SCHOOL'S NAME] is entered. Change it to your school's name instead. 
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9. The pay rates are as follows: 

PAY CODE HOURLY RATE 
A 8 
B 10 
C 13 

In column D, enter the HOURLY RATE for each employee according to the PAY CODE 
given above. 

10. Format D6 to D1O to: 

Currency to 2 decimal places. 

11. Insert a row between ROW 2 and ROW 3 (above TAX RATE.) 

12. Type Today's Date into Cell G3 (Do not use a formula). 

13. Format G3 to DATE. (Select any one of the available date format) 

14. Enter the value 0.15 in cell B4. 

15. Format cell B4 to Percentage, "0" Decimal places 

CREATING FORMULAS AND FUNCTIONS 

16. In Cell E7 enter the formula to calculate the Gross Pay for 'John Ral". 

o The formula for Gross Pay is: Hours Worked times Hourly Rate. 
• Use Relative referencing in your formula above. 
• Use the spreadsheet Fill-Down "facility" to fill cells ES :E1 1. 

17. In Cell F7 enter the formula to calculate the Tax Due for 'John Ral". 

• The formula for Tax Due is: Tax Rate times Gross Pay. 
• Use Absolute referencing in your formula above 
• Use the spreadsheet Fill-Down facility to fill cells F8:F11 

18. In Cell G7 enter the formula to calculate the Net Pay for 'John Ral". 

• The formula for Net Pay is: from Gross Pay subtract Tax Due. 
• Use the spreadsheet Fill-Down facility to fill cells G8:G11. 

19. In Cell E13 Calculate the Total Gross Pay. 

• Use the appropriate spreadsheet function for this calculation. 
• Copy cell E13 across to F13 and G13. 

20. Make sure that the format for all cells in range E7:G13 into CURRENCY with 2 
decimal places. 
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CHARTING 

21. This section requires you create anew chart from the range A6:B 11 

• Ensure the chart is created as a Chart Sheet, and not embedded into 
your spreadsheet. 

• The Chart should be on a separate sheet, not on the same page as your 
spreadsheet data. 

• Make the chart a Pie Chart. 
• Set the Chart Title as HOURS WORKED SUMMARY. 

PRINTING 

22. Set the following printer settings for the Spreadsheet. 

• Orientation Landscape. 
• Paper-Size Legal 

23. Use the Print Preview Option to view your document; make any changes 
necessary. 

24. Print one copy. 

COMPLETING THE TASK 

25. Save "myspreadsheet". 

26. Close all documents. 

27. EMAIL the completed document "myspreadsheet" to: 

• rcolson@cbe.ab.ca and 
• rco@shaw.ca 
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APPENDIX K 
PowerPoint - Performance Based Assessment 

Name:   
Referent Code:   

POWERPOINT "ICTASMT 4" 
ICT - GRADE 12 STUDENT ASSESSMENT "4"- S 

TASK 

1. Start the computer and the PowerPoint application. 

2. Create a new "blank" presentation. 

3. Choose an "auto layout" of your choice. 

4. Save the file on your diskette as "mypowerpoint" in a folder that you will create called 
"PowerPoint" 

5. For the first slide, choose an appropriate "slide color scheme". 

6. The title slide should have the provincial name and a picture of the Alberta flag. 

• Use a "Text Box" to place the title "Alberta" near the top of the slide, center. 
• Use Anal font, size 60, Bold. 
• Use a "Text Box" to place your name near the bottom of the screen "flush right". 
• Use Anal font, size 20, Regular. 

7. Add a new slide. The second slide should have "Alberta Wild Rose" written in WordArt. 

• Use Anal font, size 55, Bold. 
• Center the Word Art near the bottom of the page. 
• Insert a picture of the provincial flower centered above the word art. 

The picture is in "PowerPoint Files". 
Resize the picture for appearance. 

8. Add a new slide. The third slide should contain a picture of a buffalo. 

• Insert a picture of "a buffalo"centered above the word art. The picture is in 
"PowerPoint Files". 

• Use the "Format Picture" feature to increase the size of the picture. 



148 

9. Use a "Text Box" to place the title "My Buffalo": 

• Centered near the bottom of the page. 
• Use Anal font, size 32, Bold. 
• Change the color of the font to whatever you seem fit. 
• Preset the custom animation for the font to: 

o Enter as a "spiral". 
o Have "sound clapping", and 
o Come in all at once. 

10. Add a new slide. The fourth slide should have a screen capture of the web browser 
showing Alberta Governments main web page. 

• http://www.gov.ab.ca/home/  
• Format the screen capture to the slide. 
• Below the graphic put the Alberta Government's main page hyperlink. 
• Format the slide for appearance. 

11. Add a new slide. The fifth slide should state: 

• I hope you have enjoyed this presentation. 
• Format size, style, animation, etc. for appearance. 

12. Change the "background color" of the second slide only. 

13. Format "only" the second slide so that the: 

• Slide transition is "Blinds Horizontal". 
• Transition speed is "medium" - on the "mouse click". 
• Slide sound is a "drum roll". 

14. Apply any other "techniques to the presentation that you would like. 

15. Save the presentation. 

16. View the presentation. 

17. Print the presentation in the 6 per page layout. 

18. Close all documents. 

19. E-MAIL the completed document "mypowerpoint" to: 

• rcolson@cbe.ab.ca and 
• rco@shaw.ca 
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APPENDIX L 
Internet/E-mail - Performance Based Assessment 

Name:   
Referent Code:   

INTERNET/E-MAIL "ICTASMT 5" 
ICT - GRADE 12 STUDENT ASSESSMENT "5"- S 

TASK - The following questions asked by the researcher 

1. What is Hypertext? 

2. List two main Internet Browsers. 

3. Define a URL. 

4. Define FTP. What is it used for? 
I 

5. What is a Bookmark? 
I 

6, Describe the general process to use FTP. 

7. Name different types of Search Engines? 
I 

8. Describe the differences between the types of Search Engines. 

9. How can you improve your chances of finding the desired information while searching? 

S 

10. List some general rules of E-mail Etiquette. 
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PRACTICAL 

1. Set up your e-mail to send to me: rco@cbe.ab.ca The subject will be 
Internet/E-mail Skills Assessment. Set up to send yourself a copy also. 

2. Open an internet browser window to complete the rest of the exercise so 
that you can copy and paste information from one window to your e-mail. 

3. Use a search engine in order that you may. answer the following question. 

• Under which treaty did China cede Hong Kong to the British? 
• Indicate in your e-mail, the answer to the above question, what 

search engine you used and what search query you used. 

4. Enter into your e-mail: 

• The answer to the above question, 
• What search engine you used, and 
• What search query you used. 

5. Use a metasearch engine in order that you may answer the following 
question. 

• Find a picture of "Hong Kong". 
• Download the picture to your "diskette". 
• Attach this picture as an attachment in your e-mail. 
• In your e-mail message send the TJRL for the website that you 

found the picture. Label the URL "Hong Kong Pic" 

6. Proofread your message. 

7. Save the e-mail document on your diskette as "Hong Kong" into a folder 
named "E-mail" that you will create. 

8. Send it to me. 

9. Close all documents. 
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APPENDIX M 
General Knowledge — Performance Based Assessment 

Name:   
Referent Code:   

General Knowledge "ICTASMT 6" 
ICT — GRADE 12 STUDENT ASSESSMENT 6-S 

1. Draw and label the diagram to clearly outline the following. 

Icons 

Clock 

Desktop 

Start Button 

Task Bar 

'p 

Gart 

2. Draw and label the diagram to clearly outline the following document items 
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Menu Bar 

Tool Bar 

Format Bar 

Ruler 

Document 
Window 

Drawing 
Bar 

Status 

j t.!A3$4 I,!IA 3,uI., 'WI MW10s41W001 Minimize 
oua . . ui.uu IE.D•.•! 

; - 

,...— 

I 

•1  

\ 

.—'-- __I •___ . 

'I. 

SPREADSHEET 
icr - GRADE IS STVDEAT AASESSIff 'IT '3'-R 

S1.R L..I 
fl,fl. d 

i 

ii 
h 

TASK 

511 'k - .P—  to* td thl t5III1IhlII phtt 

,h IIh'W 

21NtRo.. 

& 

i..thlf.SW.i dp.. , E 

Restore 

Maximize 

Close 



152 

APPENDIX N 
Database - Performance Based Assessment 

DATABASE "ICTASMT 7" Name:   
ICT - GRADE 12 STUDENT ASSESSMENT 7— S Referent Code:  

TASK 

1. Start the computer and the Database application. 

2. Create a new electronic database called Soccer. Each record in the file will contain the fields: 

Last Name, First Name, Street, Community, and Paid. 

3. Create a new table in your database called "TeamMembers" and enter the record structure 
listed below: 

• Use "Design View". 
• Let Access create a Primary Key. 

FIELD NAME DATA TYPE FIELD SIZE FORMAT DECIMAL PLACES 

Last Name Text 32 
First Name Text 32 
Street Text 50 

Commuriity Text 25 

Paid YesllNo 

4. Enter the following data into your database. 

• Jones, Colleen, 32 Deerwood Drive, Deer Run, Paid. 
• Barnes, Alyssa, 66 Canyon Cr. Rd., Canyon Meadows, Not Paid. 

Cairns, Judy, 35 Parkside Drive, Parkland, Paid. 
Franks, Sandra, 43 Bonnie Lake Way, Bonavista, Paid. 

5. Check your database table. 

6. Print Preview your file. 

7. Make the following changes to the table: 

• Alyssa Barnes has sprained her ankle and is out for the season. Delete her name from 
the database. 

• Sandra Franks' sister Erin, has taken Alyssa Barnes 'place in the team. Her club fees 
are still owing for the season. Add her name and details to the table. 
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8. Modify the structure of the table to include the field name "Level". Add the Level for each 
player as listed below: 

• Colleen Jones Level 1 
• Erin Franks Level 2 
• Judy Cairns Level 1A 
• Sandra Franks Level 3 

9. Modify the structure of the table to include the field name "Phone Number". 
Add the Phone Number for each player as listed below: 

• Collen Jones 555-1212 
• Erin Franks 555-6398 
• Judy Cairns 555-5897 
• Sandra Franks 555-6398 

10. Check your table. 

11. Create a query named "qryRecords" to: 

• List the Last Name, First name and Level for all records. 

[2. Create a query named "qryRecords2" to: 

• List the Last Name, Street, Community, and Paid for all records. 

13. Create a query named "qryPayment" to: 

• List the First Name, and Paid for all records. 

14. Create a query named "qryPaymentNot" to: 

• List the Last Name, First Name for all records that have not paid. 

15. Create a query named "qryAGrade" to: 

• List the girls playing Level "1". 

16. Create a query named "qryLevel" to: 

• List all the girls playing Level "2" and live in Bonavista. 

17. Create a query named "qryLast" to: 

• Sort on Last name. 

18. Create a query named "qryLastFirst" to: 

• Sort first on the Last Name, and then Sort on the First Name. 

19. Create a report that Lists all records. 

0 The report should be titled "Soccer Team Members" (do not use quotation marks) 
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20. Create a report that includes only the Team Member's names and address. 

• The report should be titled "Team Address" (do not use quotation marks) 

21. Save the database on your diskette as "MyTeam" into a folder named "Database" that 
you will create. 

PRINTING 

22. Use the Print Preview option to view your document and make sure all fields are displayed 
in the report. You may want to change font, margins, etc. 

23. Print one copy. 

COMPLETING THE TASK 

24. Close all documents. 

25. EMAIL the completed document to: 

• rcolson@cbe.ab.ca and 
• rco@shaw.ca 
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APPENDIX 0 
Word Processing ICTASMT2 Rubrics 

Name: 
Referent Code: 

WORD PROCESSING 
ICT - GRADE 12 STUDENT ASSESSMENT 2-R 

Skill Level Assessment 

1 - Student has mastered the skills covered. 
3 - Student has achieved average competency in skills covered. 
5 - Student has demonstrated little or no evidence of competency in the skills 
covered. 

Skill Level 
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MANAGING DOCUMENTS 

1. Start the computer and word-processing application. 

2. Create a new blank document. 

3. Open, into the word processor, the file "Smurfs" from the disk 
given to you. 

• Copy the information from the file "Smurfs" and paste it 
into your new blank document. 

• Save the blank document on your diskette as "MySmurfs" 
into a folder named "Blue" that you will create. 

• Close the file "Smurfs". 
• Save the document, "MySmurfs" frequently as you make 

changes. 

4. Open the file called "SmurfPics" from the disk given to you. 

• You do not have to save this file; you will simply be using 
the resources in this document. 

• Minimize this page for later use. 
r r 

COMPOSING AND EDITING TEXT 

1. Format "MySmurfs" so that: 

• The paper size orientation is selected for "portrait" 
• The body of text for the document is "Anal" and size 

"12" font. (use the same font throughout) 
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"12" font. (use the same font throughout) 
• The document is justified (both the left and right margins 

are "even"). 
• The page margins for the document Left/Right to be 2.54 

cm (or 1 inch). 
• The page margins for the document Top/Bottom to be 1.78 

cm (or O.7 inch). 

2. Type the information shown below at the top of the first page of 
"MySmurfs"; the information should be flush with the right 
margin. 

• Your name. 
• Today's date. 

3. Create a title for your document: "The History of the Smurfs". 
Place it just under the information that includes your name and the 
date. Format it so that it is: 

• Centered. 
• Bold-faced, and 
• Size 16, Verdana type. 

4. The paragraph that begins with, "It's a long hard life these little 
blue guys have led" and ending with "With the legalities out of 
the way, enjoy..." would be better placed before the paragraph 
that begins with the title "the history". 

• Use the cut and paste features to eliminate the information 
from its original position and relocate it to the proper place. 

5. The paragraph that begins with "It's a long hard life." is a 
quotation. 

• Its left edge should be 1.25 cm (or 0.5 inch) from the left 
margin. 

• Its right edge should be 1.25 cm (or 0.5 inch) from the right 
margin. 

• Justify the paragraph. (both the left and right hand margins 
are "even"). 

• Italicize the quotation. 

6. Delete the crossed-out text and add the following text in its place. 

• It was during this time that the first documentation of a 
Smurf encounter was recorded. 

7. Using features that are in the word processor, change the text, 
(paragraph titles) "the history, the clothes, the smurfette" so that 
they are: 
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they are: 

• Uppercase. 
• Bold-faced. 
• Size 10, Verdana type. 
• Ensure that there is one space between the title and the 

paragraph. 

8. Change the paragraph starting with, "The medieval ages were a 
time of magic," and ending with "leading them to be the Smurfs 
of the '90s they are today" to: 

• Two columns. 
• Width = 7.62 cm (or 3.0 inch) and spacing = 1.27 cm (or 

0.5 inch). 
• Equal column width. 
• Both columns align left. 

9. Open, into the word processor, the file "the names" from the disk 
given to you. 

• Insert this paragraph two spaces below the last paragraph 
entitled "THE SMURFETTE... The true story behind the 
Smuifette actually remains a mystery, as there are few 
Smuifettes nowadays anyway... ". 

• Format this paragraph to resemble the other parts of the 
document. 

[0. Now, format this paragraph so that: 

• The first line of the paragraph is indented by 1.25 cm (or  

0.5 inch). 
• The text line-spacing is 1.5 lines. 
• The text "A baby Smurfling has a temporary name 

assigned to him" is underlined. 

WORKING WITH IMAGES & TABLES 

1. Use the "copy and paste" features to insert the image "Smurf of 
the 90s" found in the document called "SmurfPics" into the 
document "MySmurfs" 

• One space under the two columns that ends with the 
sentence, "The many cultures exposed to the Smurfs during 
their journeys led them to lead much different lives, 
leading them to be the Smurfs of the '90s they are today". 

• Format and resize the image to 75% of the original. 
• Center the image. 
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2. Use the "copy and paste features" to insert the image "Nat" found 
in the document called "SmurfPics" into the document 
"MySmurfs". 

• Place the cursor directly in front of, "The Smurf hats were 
Smurfs". - 1 the 

• Enter the image there.  

• Wrap the text around the image. 
• Use the "text wrapping style- square". 
• Left Justified. 

3. Insert a 2-column, 2-row table just before the paragraph that 
begins with "THE NAMES". 

• Set the width for both columns to 2.31 cm (or 2.5 inch). 
• Set the table alignment to center. 

------------- ----_L-_--__- 
r r 

--

4. Enter the following names in column 1. 

• Grampa. 
• Baby Smurf. 

5. Enter "bullets" in the above column 1 that are: 

• Tahoma font. 
• Font style = bold italic. 
• Font size = 8 point. 
• Bullet position indent 1.25 cm (or 0.5 inch). 
• Text position indent at 1.25 cm (or 0.5 inch). 

  1 

  r  

r  1 

  r  

r  

r  

r  

r  

r 

r-

r  

6. Change the alignment of the text in each cell to be: 

• Horizontal alignment = "left". 
• Vertical alignment = "center". 

7. In the right column place the corresponding pictures of the smurfs: 

• Format the scale of each picture to be 25% of the height 
and width of the original. 
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8. Add a row to the top of the table. 

• Delete the bullet in the new row. 

9. Add a column to the left of the table. 

• Delete the bullets in the new cells 
• Merge the three cells in column "1" 
• Resize this new row to a preferred width of 0.5". 

10. Add the following text to column "1". 

• Identities. 

11. Format the text in column 1: 

• To be "Verdana" 10 point. 
• To be Bold-faced 
• In order that the alignment of text can be read from the 

bottom up. 
• The text is "aligned bottom center". 

  .1  .1  L   t. k. 

12. Format column 1 so that: 

• It is filled with 25% gray. 
• The table is centered between the left and right margins. 

13. Remove the border from the table. 
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ENHANCING PAGES 

1. Cite the information sources that were utilized by inserting 
footnotes to cite information sources. 

• Footnote 1 goes at the end of the Paragraph that begins 
with The Smurf hats were the Smurfst ". 

• Footnote 1 should read, "Taken from the Book of Smurf 
Hats". 

• Use Verdana, size 8 for the font. 

2. Insert a page break just before the title "The History of the 
Smurfs" to create a title page for the document. The title of the 
assignment should be: 

• Called "Smurfology 101". 
• Horizontally and vertically centered on the page. 
• Verdana, size 20 font. 
• Bold-faced. 

3. Move your name and the date to the bottom of the title page. 
Format it to be: 

• Plain text. 
• In the font Verdana, size 12. 
• Aligned flush to the right margin. 
• Near the bottom of the page. 

4. All pages, except the title page, should be numbered in the upper 
right corner. The page numbers should be: 

• Placed in a header. 
• Aligned right. 
• The second page labeled as page 1. 
• Preceded by your last name, and 
• Utilize the font Verdana, size 8. 

5. Examine your document closely and improve the appearance if 
necessary. 

UTILIZING TOOLS 

1. Check your document to search for and correct spelling errors. 

2. The word "heredity" was used incorrectly. Use the find/replace 
option to: 

6 Find the word "heredity" and replace it with "lineage". 
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PRINTING 

1. Use the Print Preview option to view your document; make any 
changes necessary to make the document fit on 3 pages (2 pages 
plus the title page). 

2. Make any changes necessary in order that the document fit on 3 
pages (2 pages plus the title page). 

COMPLETING THE TASK 

1. Save "MySmurfs". 

2. Print one copy of "MySmurfs". 

3. Close all documents. 

4. EMAIL the completed document "MySmurfs" to: 

• rcolson@cbe.ab.ca and 
• rco@shaw.ca 
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APPENDIX P 
Spreadsheet ICTASMT3 Rubrics 

Name: 
Referent Code: 

SPREADSHEET 
ICT - GRADE 12 STUDENT ASSESSMENT "3" - R 

Skill Level Assessment 

1 - Student has mastered the skills covered. 
3 - Student has achieved average competency in skills covered. 
5 - Student has demonstrated little or no evidence of competency in the skills 
covered. 

Skill Level 
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TASK 

1. Start the computer and the spreadsheet application. 

2. Create a new spreadsheet. 

3. Format the spreadsheet so that: 

10 point, Times New Roman. 

4. Save the file on your diskette as "myspreadsheet", in a new folder 
that you will create called "Spreadsheet Assignment". 

5. Enter the following diagram, exactly as it appears. Enter all 
sentences, words, characters, and figures as it appears in the 
corresponding cells. 

A B C D E I F G 

2 
3TAXRATE. 

YOUR SCHOOL NAME 

4 . 

6  
6lohnRal 

Name P!2S GROSS PAY! LXPUE1NET PAY 
25 B J 

J_Aly. 1it.!1 

8RandyGiffith 
9: 

......................................................................... ... .. .. ... ...... ...................... - ...... 

30 A 
Ai1Reth is C 

1ONatKin v22 A 

12 
. ........ 

TOTALS 

____ ... :,..': ..'. ... ::i:','......... 

6. Adjust the column spacing of the above fields so each column title 
displays clearly on the screen. 
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7. Where [YOUR FULL NAME] is entered. Change it to your full 
name instead. 

8. Where [YOUR SCHOOL'S NAME] is entered. Change it to your 
school's name instead. 

9. The pay rates are as follows: 

PAY CODE HOURLY RATE 
A 8 
B 10 
C 13 

In column D, enter the HOURLY RATE for each employee 
according to the PAY CODE given above. 

10. Format D6 to D1O to: 

• Currency to 2 decimal places. 

11. Insert a row between ROW 2 and ROW 3. (above TAX RATE.) 

12. Type Today's Date into Cell G3. (Do not use a formula). 

13. Format G3 to DATE. (Select any one of the available date format) 

14. Enter the value 0.15 in cell B4. 

15. Format cell B4 to Percentage, "0" Decimal places. 

CREATING FORMULAS AND FUNCTIONS 

16. In Cell E7 enter the formula to calculate the Gross Pay for 'John 
Ral". 

• The formula for Gross Pay is: Hours Worked times 
Hourly Rate.  

• Use Relative referencing in your formula above. 
• Use the spreadsheet Fill-Down "facility" to fill cells 

E8:E11. 

17. In Cell F7 enter the formula to calculate the Tax Due for 'John 
Ral". 

• The formula for Tax Due is: Tax Rate times Gross Pay. 
• Use Absolute referencing in your formula above 
• Use the spreadsheet Fill-Down facility to fill cells 178:1711. 

18. In Cell G7 enter the formula to calculate the Net Pay for 'John 
Ral". 

.1 i   ± 
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• The formula for Net Pay is: from Gross Pay subtract Tax 
Due. 

• Use the spreadsheet Fill-Down facility to fill cells G8:G11. 

19. In Cell E13 Calculate the Total Gross Pay. 

• Use the appropriate spreadsheet function for this 
calculation. 

• Copy cell E13 across to F13 and G13. 

20. Make sure that the format for all cells in range E7:G13 into 
CURRENCY with 2 decimal places. 

CHARTING 

21. This section requires you create a new chart from the range 
A6:B11 

• Ensure the chart is created as a Chart Sheet, and not 
embedded into your spreadsheet. The Chart should be on a 
separate sheet, not on the same page as your spreadsheet   
data. 

• Make the chart a Pie Chart. 
• Set the Chart Title as HOURS WORKED SUMMARY. 

PRINTING 

22. Set the following printer settings for the Spreadsheet. 

• Orientation Landscape. 
• Paper-Size Legal 

23. Use the Print Preview Option to view your document; make any 
changes necessary. 

24. Print one copy. 

COMPLETING THE TASK 

25. Save "myspreadsheet". 

26. Close all documents. 

27. EMAIL the completed document "myspreadsheet" to: 

• rcolson@cbe.ab.ca and 
• rco@shaw.ca 
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APPENDIX Q 
PowerPoint ICTASMT4 Rubrics 

Name: 
Referent Code: 

POWERPOINT 
ICT - GRADE 12 STUDENT ASSESSMENT 4-R 

Skill Level Assessment 

1 - Student has mastered the skills covered. 
3 - Student has achieved average competency in skills covered. 
5 - Student has demonstrated little or no evidence of competency in the skills 
covered. 

Skill Level 
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TASK, 

1. Start the computer and the PowerPoint application. 

2. Create a new "blank" presentation. 

3. Choose an "auto layout" of your choice. 

4. Save the file on your diskette as "mypowerpoint" in a folder that 
you will create called "PowerPoint" 

5. For the first slide, choose an appropriate "slide color scheme". 

6. The title slide should have the provincial name and a picture of the 
Alberta flag. 

• Use a "Text Box" to place the title "Alberta" near the top of 
the slide, center. 

• Use Anal font, size 60, Bold. 
• Use a "Text Box" to place your name near the bottom of 

the screen "flush right". 
• Use Anal font, size 20, Regular. 

7. Add a new slide. The second slide should have "Alberta Wild 
Rose" written in WordArt. 

• Use Anal font, size 55, Bold. 
• Center the Word Art near the bottom of the page. 
• Insert a picture of the provincial flower centered above the 

word art. The picture is in "PowerPoint Files". 
• Resize the picture for appearance. 
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8. Add a new slide. The third slide should contain a picture of a 
buffalo. 

Insert "a buffalo"centered • a picture of above the word art. 
The picture is in "PowerPoint Files". 

• Use the "Format Picture" feature to increase the size of 
the picture. (dragged to enlarge did not use format 
picture) 

9. Use a "Text Box" to place the title "My Buffalo": 

• Centered near the bottom of the page. 
• Use Anal font, size 32, Bold. 
• Change the color of the font to whatever you seem fit. 
• Preset the custom animation for the font to: 
o Enter as a "spiral". 
o Have "sound clapping", and 
o Come in all at once. 

10. Add a new slide. The fourth slide should have a screen capture of 
the web browser showing Alberta Governments main web page. 

• http:/fwww.gov.ab.calhome/ 
• Format the screen capture to the slide. 
• Below the graphic put the Alberta Government's 

main page hyperlink. 
• Format the slide for appearance. 

11. Add a new slide. The fifth slide should state: 

• I hope you have enjoyed this presentation. 
• Format size, style, animation, etc. for appearance. 

12. Change the "background color" of the second slide only. 

13. Format "only" the second slide so that the: 

• Slide transition is "Blinds Horizontal". 
• Transition speed is "medium" - on the "mouse click". 
• Slide sound is a "drum roll". 

14. Apply any other "techniques to the presentation that you would 
like. 

15. Save the presentation. 

16. View the presentation. 

17. Print the presentation in the 6 per page layout. 

18. Close all documents. 
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19. EMAIL the completed document "mypowerpoint" to: 

• rcolson@cbe.ab.ca and 
• rco@shaw.ca 
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APPENDIX R 
Internet/Email ICTASMT5 Rubrics 

Name: 
Referent Code: 

INTERNET/EMAIL 
ICT - GRADE 12 STUDENT ASSESSMENT 5-R 

Skill Level Assessment 

1 - Student has mastered the skills covered. 
3 - Student has achieved average competency in skills covered. 
5 - Student has demonstrated little or no evidence of competency in the skills 
covered. 

Skill Level 
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TASK - The following questions asked by the researcher 

1. What is HyperText? 

2. List two main Internet Browsers. 

I 

3. Define a URL. 
I 

4. Define FTP. What is it used for? 
I 

5. What is a Bookmark? 
. 

6. Describe the general process to use FTP. 

. 

7. Name different types of Search Engines? 

S 

8. Describe the differences between the types of Search Engines. 
I 

9. How can you improve your chances of finding the desired 
information while searching? 

S 

I 

I 
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10. List some general rules of E-mail Etiquette. 

S 

PRACTICAL 

1. Set up your e-mail to send to me: rco@cbe.ab.ca The subject will 
be Internet/E-mail Skills Assessment. Set up to send yourself a 
copy also. 

2. Open an internet browser window to complete the rest of the 
exercise so that you can copy atid paste information from one 
window to your e-mail. 

3. Use a search engine in order that you may answer the following 
question. 

• Under which treaty did China cede Hong Kong to the 
British? 

• Indicate in your e-mail, the answer to the above question, 
what search engine you used and what search query you 
used. 

4. Enter into your e-mail: 

• The answer to the above question, 
• What search engine you used, and 
• What search query you used. 

5. Use a metasearch engine in order that you may answer the 
following question. 

• Find a picture of "Hong Kong". 
• Download the picture to your "diskette". 
• Attach this picture as an attachment in your e-mail. 
• In your e-mail message send the URL for the website that 

you found the picture. Label the URL "Hong Kong Pic" 
6. Proofread your message. 

7. Save the e-mail document on your diskette as "Hong Kong" into a 
folder named 'E-mail".that you will create. 

8. Send ittome. 

9. Close all documents. 
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APPENDIX S 
General Knowledge ICTASMT6 Rubrics 

Name:   
Referent Code:   

General Knowledge 
ICT - GRADE 12 STUDENT ASSESSMENT 6-S 

1. Draw and label the diagram to clearly outline the following. 

Icons 

Clock 

Desktop 

Start Button 

Task Bar 

2. Draw and label the diagram to clearly outline the following document items 

Title Bar* 

Menu Bar 

Tool Bar 

Format Bar 

Ruler 

Document 
Window 

Drawing 
Bar 

Status 

•,._ 1. 1 tw 

•am• IL i. •r - ---

0 !0 0  

SPREADSHEET 
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APPENDIX T 
Database ICTASMT7 Rubrics 

Name: 

Referent Code:   

DATABASE 
ICT - GRADE 12 STUDENT ASSESSMENT 7-R 

Skill Level 
Skill Level Assessment 

1 - Student has mastered the skills covered. 
3 Student has achieved average competency in skills covered. 
5 - Student has demonstrated little or no evidence of competency in the skills covered. 

1 3 5 

W
a
s
 t
he

 l
ea

rn
in

g 
of
 t
hi
s 
sk
il
l 
Fo

rm
al

/I
nf

or
ma

l 

TASK 

1. Start the computer and the Database application. 

2. Create a new electronic database called Soccer. Each record in the 
file will contain the fields: 

Last Name, First Name, Street, Community, and Paid. 

3. Create a new table in your database called "TeamMembers" and 
enter the record structure listed below: 

• Use "Design View". 
• Let Access create a Primary Key. 

FIELD NAME DATA TYPE FIELD SIZE FORMAT DECIMAL PLACES 

Last Name Text 32 

First Name Text 32 

Street Text 50 

Community Text 25 

Paid Yes//No 
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4. Enter the following data into your database. 

• Jones, Colleen, 32 Deerwood Drive, Deer Run, Paid. 
• Barnes, Alyssa, 66 Canyon Cr. Rd., Canyon Meadows, Not 

Paid. 
• Cairns, Judy, 35 Parkside Drive, Parkland, Paid. 
• Franks, Sandra, 43 Bonnie Lake Way, Bonavista, Paid. 

5. Check your database table. 

6. Print Preview your file. 

7. Make the following changes to the table: 

• Alyssa Barnes has sprained her ankle and is out for the 
season. Delete her name from the database. 

• Sandra Franks' sister Erin, has taken Alyssa Barnes 'place 
in the team. Her club fees are still owing for the season. Add 
her name and details to the table. 

8. Modify the structure of the table to include the field name "Level". 
Add the Level for each player as listed below: 

• Colleen Jones Level 1 
• Erin Franks Level 2 
• Judy Cairns Level 1A 
• Sandra Franks Level 3 

9. Modify the structure of the table to include the field name "Phone 
Number". Add the Phone Number for each player as listed below: 

• Collen Jones 555-1212 

• Erin Franks 555-6398 

• Judy Cairns 555-5897 

• Sandra Franks 555-6398 

10. Check your table. 

11. Create a query named "qryRecords" to: 

0 List the Last Name, First name and Level for all records. 
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12. Create a query named "qryRecords2" to: 

• List the Last Name, Street, Community, and Paid for all 
records. 

13. Create a query named "qryPayment" to: 

• List the First Name, and Paid for all records. 

14. Create a query named "qryPaymentNot" to: 

• List the Last Name, First Name for all records that have not 
paid. 

15. Create a query named "qryAGrade" to: 

• List the girls playing Level "1". 

16. Create a query named "qryLevel" to: 

• List all the girls playing Level "2" and live in Bonavista. 

17. Create a query named "qryLast" to: 

• Sort on Last name. 

18. Create a query named "qryLastFirst" to: 

• Sort first oii the Last Name, and then Sort on the First Name. 

19. Create a report that Lists all records. 

• The report should be titled "Soccer Team Members" (do not 
use quotation marks) 

20. Create a report that includes only the Team Member's names and 
address. 

• The report should be titled "Team Address" (do not use 
quotation marks) 

21. Save the database on your diskette as "MyTeam" into a folder 
named "Database" that you will create. 

PRINTING 

22. Use the Print Preview option to view your document and make sure 
all fields are displayed in the report. You may want to change font, 
margins, etc. 

23. Print one copy. 
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COMPLETING THE TASK 

24. Close all documents. 

25. EMAIL the completed document to: 

• rcolson@cbe.ab.ca and 
• rco@shaw.ca 
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APPENDIX U 
Assistant Principal Letter 

(date) 

(name) 
Assistant Principal 
(School Name) 

Name: 

This is a request to conduct research in (School Name). The Project Title is: 

ICT Exit Outcomes I Do Grade 12 Alberta Students Possess the 
Required Technology Skills as Prescribed by Alberta Learning? 

There has been no research done in Alberta on what the ICT outcomes/competencies, 
grade 12 students would achieve. 

I have developed an assessment instrument to test technology skills. It will focus on 
the student's skills in using the technology tools. A student's knowledge of a subject 
area will not affect his or her performance on the technology task. 

• Students will complete a short information questionnaire. 
• Students will demonstrate their ability through a "performance-based 

assessment" taken at a computer. 
• Students will answer a follow up questionnaire as to: 

o Was this particular skill learned formally (at school) or informally (at 
home/with friend)? 

o Have you seen teachers demonstrate these skills? 

o How often do you use this skill for your schoolwork? 

• The performance tasks designed will incorporate generic features that are 
common across different software applications, rather than features of specific 
applications. 

• The test will be administered to one student at a time and should take 
approximately 90- 120 minutes. 

• Each component should take about 10 minutes to complete. 

The assessment instrument will be platform independent. 
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The assessment instrument will consist of the following components (some may be 
combined or deleted) based on the technology applications taken from the Alberta 
ICT Program of Studies. 

1. Pre-assessment 
2. General Knowledge Skills 
3. Word Processing Skills 
4. Spreadsheet Skills 
5. Database Skills 
6. Presentation Skills/PowerPoint 
7. Internet/E-mail Skills 

(School Name) is one of the schools chosen based upon the following reasons: 

• Demonstrated school-wide commitment to learning and teaching. 
• Demonstrated school-wide commitment to a quality technology enhanced 

learning environment, not just since the ICT program came to existence, but 
also prior commitment. 

• Within the Calgary Public Board of Education (school name) High School has 
demonstrated a commitment to the professional development of teachers in 
the integration of technology into learning and teaching, not just since the ICT 
program came to existence, but also prior commitment. 

Student Characteristics: 

• Graduating grade 12 students in the year 2002. 
• Two female and two males students. 
• Total of four students. 
• Academic students with an overall average of 70%. 
• Non-CTS course students / exclude students with instructional technology 

coursework. 
• Not going into computer related studies after graduation. 
• Each student must have an active Calgary Board of Education e-mail account. 

Selection: 

• Participation is voluntary. 
• Student participation or non-participation will not influence school marks. 
• Students will be recruited by the guidance councilor at the each school. 
• The guidance councilor will make the initial contact and be the interface 

between securing the proper permission forms and setting appointments. 
• Researcher will not see the students until the actual testing. 
• Students will be tested individually. 
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Technical Need: 

  Access to computer. 

  Software Availability. (Word, Access, Excel, PowerPoint) 

  Student school e-mail access. 
  Access to printer. 
  "A" drive accessibility. (load and save) 
  Quiet room or area for two-hour block of research. 
  Testing time required is four individual blocks of two hours. 

Testing time dependent upon availability of the room and student. 

Councilor: 

  Four students - two female and two male. 
Graduating grade 12 students in the year 2002. 

•   Each student will be tested individually. 
•   Each student must have an over-all academic average of 70%.' 
•   Exclude students with CTS technology courses. 
•   Exclude students going into technology related areas after grade 12. 
•   Each student must have an active CBE e-mail account. 
•   Testing time dependent upon availability of the room and student. 
•   Guidance councilor will make the initial contact and be the interface 

between securing the proper permission forms and setting 
appointments. 

All requirements have been fulfilled with the Calgary Board of Education through 
Werner Mailandt, Specialist, Accountability Services. 

Attached is: 

• A copy of the letter to be sent home with the student for participation in the 
study. 

• The University of Calgary Ethics Review application and approval. 
• The Calgary Board of Education request. 

Thank You, 

Ronald C. Olson 
271-8986 
rcolson@cbe.ab.ca 
rco@shaw.ca 
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APPENDIX V 
Parent Student Research Request 

Ronald C. Olson 

(date) 

(student name) & (parent name) 
Grade 12 
(school name) 

RESEARCH PROJECT TITLE: 

ICT Exit Outcomes I Do Grade 12 Alberta Students Possess the Required Technology Skills as 
prescribed by Alberta Learning? 

This consent form, a copy of which has been given to (student first name), is only part of the process of 
informed consent. It should give you the basic idea of what the research is about and what (student first 
name)'s participation will involve. Participation is voluntary. If you would like more detail about 
something mentioned here, or information not included here, you should feel free to ask. Please take 
the time to read this carefully and to understand any accompanying information. 

This letter is an invitation to have your son, (student first name) consider participating in a study I am 
conducting as part of my Master's degree in the Department of Educational Technology at the 
University of Calgary under the supervision of Dr. Susan Crichton. I would like to provide you with 
more information about this project and what your involvement would entail. 

Information and Communication Technology has become a reality in Alberta. The recent information 
and communication technology developments have been set against a background of political change. 
To begin addressing the needs and expectations, Alberta Learning asked the question, "What should 
Alberta's students be learning with respect to technology?" 

The Information and Communication Technology (ICT) Program describes what students are expected 
to know and be able to do with respect to computer, media and information technology. Students 
graduating from grade 12 should have the basic skills they will need to be productive members of an 
increasing technologically oriented society. They should be competent users of common and current 
computer, media and information technologies, and understand how to effectively and ethically use 
these technologies to: 

• communicate to and with a variety of audiences, in real time and delayed time, in person 
and at a distance, through a variety of communication modalities 

• enhance their productivity with the use of tools that allow work to be done quicker and 
better 

• facilitate problem solving in a variety of areas 
• collect, analyze, synthesize, evaluate, organize, apply and present information 
• become self-directed independent learners 

The purpose of my study is to gain information on ICT Exit Outcomes I Do Grade 12 Alberta Students 
Possess the Required Technology Skills as prescribed by Alberta Learning? 

There is currently little or no research on what ICT outcomes/ competencies the current Alberta grade 
12 students might achieve. Given this, I would like to include (student first name) as one of eight 
Calgary Board of Education grade 12 students to be involved in my study. Participation in this study is 
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voluntary. It will involve a performance-based interview of approximately 90 minutes in length taking 
place in a mutually agreed upon location, within your son's school. (student first name) may decline to 
answer any of the interview questions. Further, (student first name) may decide to withdraw from this 
study at any time by advising the researcher. 

Shortly after the interview has been completed, I will send a copy of the results to (student first name) 
to give him an opportunity to confirm the accuracy of the research and to add or clarify any points. All 
information provided is considered completely confidential. Data collected during this study will be 
retained for three years (2005/01/01), in a secure area to which only researchers associated with this 
project have access. There are no known or anticipated risks to (student first name) as a participant in 
this study. 

Students were chosen under the following conditions: 

Schools chosen for the following reasons: 
demonstrated school-wide commitment to quality learning and teaching 
demonstrated school-wide commitment to a quality technology enhanced learning 
environment, not just since the ICT program came to existence, but also prior 
commitment 
within the Calgary Public Board of Education these schools have demonstrated a 
commitment to the professional development of teachers in the integration of 
technology into learning and teaching, not just since the ICT program came to 
existence, but also prior commitment 

• Student Characteristics: 
graduating grade 12 students in the year 2002 
four students from each school 
two female and two males from each school 
total of eight students 
academic students with an overall average of 70%, 30 level courses 
non-CTS course students I exclude students with instructional technology 
coursework 
not going into computer related studies after graduation 
each student must have an active Calgary Board of Education e-mail account. 

• Selection: 
participation is voluntary 
student participation or non-participation will not influence school marks 
students will be recruited by the guidance councilor at the each school. 
the guidance councilor will make the initial contact and be the interface between 
securing the proper permission forms and setting appointments. 
researcher will not see the students until the actual testing. 
students will be tested individually. 

Your signature on this form indicates that you have understood to your satisfaction the information 
regarding participation in the research project and agree to allow your son, (student first name) to 
participate as a subject. In no way does this waive your legal rights nor release the investigators, 
sponsors, or involved institutions from their legal and professional responsibilities. (student first name) 
is free to withdraw from the study at any time, at which point all data collected will be destroyed. 
(student first name)'s continued participation should be as informed as your initial consent, so he 
should feel free to ask for clarification or new information throughout your participation. I hope that 
the results of my study will be of benefit to those organizations directly involved in the study, other 
voluntary organizations not directly involved in the study, as well as to the broader research 
community. 
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I very much look forward to speaking with (student first name) and thank both you and your child for 
your assistance in this project. 

Yours Sincerely, 

Ronald C. Olson 
Investigator 

If you have further questions concerning matters related to this research, please contact: 

Ronald C. Olson Dr. Susan Crichton 
Principal Investigator Supervisor 
271-8986 University of Calgary 

220 - 7522 
If you have any questions or issues concerning this project that are not related to the specifics of the 
research, you may also contact the Research Services Office at 220-3782 and ask for Mrs. Patricia 
Evans. 

(student name) 
Participant's Name Printed Date 

Participant's Signature 

Parent's Name Printed Date 

Parent's Signature 

Ronald C. Olson 
Investigator's Name Printed Date 

Investigator's Signature 

A copy of this consent form has been given to you to keep for your records and reference. 

36 DEERWOOD RD • CALGARY • T2J 6E1 

PHONE: 271-8986 • FAX: RCO@HOME.COM RCOLSON@CBE.AB.CA 
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APPENDIX W 
Codes and Frames 
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F1M no/never paper yes no very 
important 

not till 
prompted 
every time 

Frequently asked how to use features 
Wanted to know and learn while we were 
assessing 
Not afraid to try 
Spreadsheet It has something to do with 
math 

F2M no/never paper yes no very 
important 

not till 
prompted 
every time 

Frequently asked how to use features 
Wanted to know and learn while we were 
assessing 
Not afraid to try 
I know this is a test, but would you please 
show me how to use this feature 
SS- How come! didn't use this in my 
Phys Ed class 

F3F no/never paper yes no very 
important 

not till 
prompted 
every time 

Frequently asked how to use features 
Wanted to know and learn while we were 
assessing 
Not afraid to try 

F4F no/never paper no no very 
important 
going in to 
nursing 

not till 
prompted 
every time 

Frequently asked how to use features 
Wanted to know and learn while we were 
assessing 
ss-shouldn't I have used this in math or 
science class 

L5F no/never paper poor no very 
important 

not till 
prompted 
every time 

Frequently asked how to use features 
Wanted to know and learn while we were 
assessing 
Not afraid to try 

L6M no/never paper poor no very 
important 

not till 
prompted 
every time 

Frequently asked how to use features 
Wanted to know and learn while we were 
assessing 
Not afraid to try 
went back and correct from prior work 
after shown "how to" in another section 

L7F no/never paper typing skill 
adequate not 
great 

no very 
important 
goin into 
music u/c 

not till 
prompted 
every time 

not very confident 
could find ways though 
spreadsheet - Isn't it used to organize 
things?" 

L8M no/never paper poor no very 
important 

not till 
prompted 
every time 

very clumsy 
not confident 
only knew the basics 
wanted to learn while assessing 
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Never heard of ICT 
- science teacher used once 
- once emailed assignment to 
English teacher 
- for PowerPoint "scoped out" 
all menus first 

university average through friends 
school 

1-3 hours 
only because 
of English 

1-5 hours 

never heard of ICT 
for good assignment used word 
processing 
nothing specific demanded by 
teachers as far as format etc. 

university average self taught 
school 

0 hours 15-20 hours 

never heard of let 
saw students use PowerPoint but 
has never seen a teacher use it 

college average self taught 
school 

more than 6 
hours 

more than 10 
hours 

yes 
word pro 30 

no 

What is ICT? university average self taught 
through friends 

1-3 hours 5-10 hours no no 

ICT no 
only used technology in ICT- 
GSAI-S5 section only because 
of corn tech 

university average self taught 
school 

1-3 hours more than 10 
hours 

yes 
corn tech 

no 

Heard of ICT but??? masters 
doctorate 

average self taught 1-3 hours 1-5 hours no no 

Heard of ICT but couldn't 
explain 

university average self taught 
school 
parents 

0 hours 1-3 hours no no 

Heard of ICT but couldn't 
explain 

university average through friends 1/2 hour 1-5 hours no no 
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yes 
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no yes yes yes no yes no no no 



185 

ICT-GSA1-S6 

Wh
il

e 
at
 t
hi

s 
sc

ho
ol

 h
av

e 
y
o
u
 u
se
d 
a
 sc
ho

ol
 

C
D
 w
ri
te
r?
 

Wh
il
e 
at
 t
hi

s 
sc

ho
ol

 h
av

e 
yo
u 
us
ed
 a
 sc
ho
ol
 

vi
de

o 
ca
me
ra
? 

Wh
il

e 
at
 t
hi

s 
sc

ho
ol

 h
av

e 
yo
u 
us
ed
 s
ch

oo
l 

vi
de
o 
ed
it
in
g 
eq
ui
pm
en
t?
 

Wh
il

e 
at
 t
hi

s 
sc

ho
ol

 h
av

e 
yo
u 
us
ed
 a
 sc
ho

ol
 

F
A
X
 m
ac
hi
ne
? 

Wh
il

e 
at
 t
hi

s 
sc

ho
ol

 h
av
e 
y
o
u
 u
se
d 
a
 gr
ap
hi
ng
 

ca
lc

ul
at

or
? 

Wh
il

e 
at

 t
hi

s 
sc

ho
ol

 h
av

e 
yo
u 
us
ed
 a
 sc
ho

ol
 

co
mp

ut
er

 t
o 
pl
ay
 a
 g
a
m
e
?
 

Wh
il

e 
at
 t
hi

s 
sc

ho
ol

 h
av

e 
yo
u 
us
ed
 a
 sc
ho
ol
 

co
mp

ut
er

 t
o 
be

 i
nv
ol
ve
d 
in
 a
 ch
at
 r
o
o
m
?
 

Si
nc

e 
gr

ad
e 
10
 I
 ha
ve

 s
ee
n 
te

ac
he

rs
 i
nt
eg
ra
te
 

te
ch

no
lo

gy
 i
nt
o 
th

ei
r 
cl

as
se

s.
..

. 

Wh
il
e 
at
 t
hi

s 
sc

ho
ol

 h
av

e 
yo
u 
ha

nd
ed

 i
n 

as
si
gn
me
nt
s 
th
at
 i
n 
s
o
m
e
 f
or

m 
ha

ve
 b
ee

n 
as
si
st
ed
 b
y 
us

in
g 
co
mp
ut
er
 t
ec

hn
ol

og
y?

 

no yes no no yes no no infrequently frequently 

no no no no yes no no never frequently 
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no yes 
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no no infrequently frequently 
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no no no yes yes no no infrequently infrequently 

no no no no yes yes no infrequently infrequently 
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no ability expert expert very limited ability 76.5% 64.4% 

no ability expert very proficient very limited ability 94.1% 74.3% 

no ability very proficient good good 58.8% 70.8% 
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