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ABSTRACT

In recent years, the view that Information and Communication Technology (ICT) 

is vital in K-12 education has become widespread. ICT use in schools has increased and 

various professional bodies have set ICT standards for students and teachers. Questions 

abound as to whether teachers have the skills that their students are expected to attain. 

Schools of education are under pressure to produce teachers who are able to effectively 

integrate technology into their teaching. However, most teacher preparation programs do 

not adequately prepare teachers in ICT, nor assess candidates relative to ICT standards.

The objectives of this study were: (1) to develop a computerized system that 

assesses ICT declarative and procedural knowledge and provides a profile to the 

participant, (2) to gather baseline information on the ICT literacy of undergraduate 

Education students, and (3) to determine whether there are characteristics associated with 

students with greater ICT expertise.

This study tested 713 undergraduate students at the start of an educational 

technology course and found generally weak ICT literacy. This implies that teacher 

education programs should continue to take measures to increase the computer technical 

competency of students, as part of preparing pre-service teachers to teach with 

technology. A multiple regression analysis revealed that ICT literacy can be positively 

predicted by: variety of previous computer experience, amount of post-secondary 

computer-related studies, amount of ICT exposure in K-12 schooling (higher for more 

recent high school graduates), ownership of a home computer, general academic ability, 

gender (male), and computer self-efficacy.
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CHAPTER I: INTRODUCTION
1

Background

Technology can be defined as “the practical application of knowledge, especially 

in a particular area" or “a manner of accomplishing a task, especially using technical 

processes, methods, or knowledge” (Merriam-Webster, 1999). Information and 

Communication Technology (ICT) specifically refers to “devices and systems that are 

used in processing, transferring and storing information and in communicating through 

electronic media” (Alberta Education, 1998, p. 4). Computer hardware, software, 

networks, and related processes, techniques and knowledge are elements of ICT. These 

technologies pervade most aspects of contemporary civilization and will undoubtedly 

influence our future world to an even greater extent (Robertson, 1998; Tapscott, 1997), 

“enabling us to live, work and think in ways that most of us never dreamed were 

possible” (Alberta Education, 1998, p. 1).

The term ICT is usually synonymous with the shorter term “Information 

Technology,” however this study will be based on the term ICT to retain a special 

emphasis on the word “Communication” because the Internet/World Wide Web (WWW) 

are important aspects of the skills and knowledge examined. It should also be noted that 

there are special terms often used to refer specifically to the use of technology in 

education such as educational computing, educational technology or instructional 

technology. The latter is actually a more general term that can be defined as “the theory 

and practice of design, development, utilization, management and evaluation of processes 

and resources for learning” (Seels & Richey, 1994, p. 1) and may or may not involve the 

use of computers or networks. Since the skills and knowledge tested in this study are 

computer/network specific and could apply to situations outside of education, the non

education specific term ICT is more appropriate for this study.

Over the past few years, governments, education organizations, and researchers 

have increasingly supported the view that incorporating ICT into learning and teaching is 

an important aspect of keeping the curriculum relevant and preparing students for their 

future in a complex knowledge-based world (Alberta Education, 1999b; CEO Forum on 

Education and Technology, 1997; Jonassen, 1995; Logan, 1995; Milken Exchange on
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2

Educational Technology, 1999c; Thornburg, 1991). ‘Technology should be viewed by 

educators as a major area for study since it is one of the principal factors determining how 

people experience and know their world” (Fanning, 1996).

An indication of the increasing attention paid to technology in education is that 

ICT-related standards for students and teachers have recently been developed by various 

educational organizations. Supported by the U.S. Department of Education, the 

International Society for Technology in Education (ISTE, 1998) has published National 

Educational Technology Standards for Students (NETS); these standards cover grades 

PreK -  12. National Standards for Technology in Teacher Preparation contain 

recommendations to the U. S. National Council for Accreditation of Teacher Education 

concerning foundations in technology for all teachers (ISTE, 1997). Information and 

Communication Technology, Kindergarten to Grade 12 (Alberta Learning, 2000), 

describes the mandated Alberta program of ICT studies. This program stresses that ICT 

should be learned in context, addressing real-life problems, and thus is structured not as a 

standalone curriculum, but a curriculum embedded within other curricula, particularly the 

core subjects English, Math, Science and Social Studies.

Most schools of education have been grappling with the issue of how to better 

prepare teachers to effectively integrate technology into their teaching and have 

undertaken restructuring processes including computing infrastructure enhancements, 

faculty professional development initiatives, and revised course offerings (Bielefeldt, 

2001; DeWert, 2000; Milken Exchange on Educational Technology & International 

Society for Technology in Education, 1999; U.S. Congress - Office of Technology 

Assessment, 1995). Over the past few years, the author has been involved in the 

development and delivery of an educational technology course at a major Canadian 

research university that, at the time of this writing, serves about 1000 students per year. 

This course is recommended for satisfying the 3-credit computing requirement for 

Bachelor of Education (B. Ed.) students (although students can elect to take alternative 

courses such as computing science, offered by the Faculty of Science).

Ultimately, the emphasis in programs preparing new teachers should be on 

“teaching with technology across the curriculum” rather than “teaching about technology
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3

as a separate subject” (Brush et al., 2001; President's Committee of Advisors on Science 

and Technology, 1997; U.S. Congress - Office of Technology Assessment, 1995). 

However, based on informal observations the author has gathered while teaching 

undergraduate educational technology courses, it appears that many pre-service teachers 

begin post-secondary studies with inadequate basic computer literacy, making this goal 

more difficult to attain at this time. The educational technology course the author has 

been involved with is primarily a software tools course, although it does take some initial 

steps toward an understanding of integrating technology into the K-12 curriculum (e.g., 

students are asked to complete curriculum-relevant projects using productivity software 

and explain how these would be integrated into K-12 learning activities). Many students 

appear to be so overwhelmed with the task of just attaining a basic understanding of the 

use of computer tools that it is difficult to focus much course time on learning how to 

teach with the tools.

For the past few years there has been discussion within the faculty as to whether 

such a course should continue to be offered. For example, during a massive faculty re

organization that took place in the mid-1990s, the B. Ed. computing requirement was 

reduced from one 3-credit course to a 1.5 credit course. Subsequently, that action was 

reversed. The current course demands significant resources - many hours of lab assistant 

and marking time, as well as heavy demands on computer labs. Will the faculty be able to 

assume in the near future that the majority of incoming education students will possess 

adequate ICT literacy, making this course either unnecessary or in need of revision? This 

assumption would be based on the fact that mandated "technology outcomes" are being 

phased into the Provincial K-12 curriculum (Alberta Learning, 2000) from 2000 to 2003, 

which could possibly mean that most high school graduates would then be entering post

secondary studies with adequate ICT literacy. Perhaps any students who are still deficient 

in ICT skills should obtain these skills on their own, prior to being accepted into the 

faculty? Should students be routed into different courses or take individual pathways 

through courses based on their level of ICT literacy? Should the "computing requirement" 

only be satisfied by courses that concentrate on curriculum integration, courses that 

assume basic ICT operating skills and experience with a wide variety of software tools? If

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



4

this is the case, the faculty needs to be aware of the ICT skill level of students and put 

mechanisms in place to provide assistance with the technical aspects of learning to use 

computer tools. Experience has shown that novice computer users often need a lot of one- 

on-one help; they certainly can’t all be left to just “learn it on their own.” Should the 

course-based computing requirement be removed in favor of a broader approach in which 

technology skills are imparted throughout the teacher education program? Many of these 

questions in turn raise the issue of whether faculty are prepared to incorporate technology 

into the content of their courses or model technology application in the delivery of their 

courses or in their administrative and research activities. (DeWert, 2000; Milken 

Exchange on Educational Technology & International Society for Technology in 

Education, 1999).

Whatever the approach taken, it is important that the faculty produce teachers with 

an understanding of appropriate educational use of ICT, along with underlying basic 

technical competency. Teachers should be independent computer users, able to 

troubleshoot through routine problems on their own. Teachers should also be capable of 

exploring ICT tools without always depending on a formal training session or a technical 

expert to explain how things work; learning new aspects of ICT is obviously easier when 

one has a foundation of existing experiences and knowledge. Some professional 

development opportunities should be available in schools, but teachers should also be 

capable of using manuals or online help facilities to learn new ICT concepts. Teachers 

must have ICT literacy exceeding what students are expected to have, for example (from 

the Provincial technology outcomes): troubleshooting technical problems, loading 

software, connecting and operating peripheral equipment, managing data and personal 

files, and applying safety procedures such as disk scans or virus checks (Alberta 

Learning, 2000). In order to optimize use of technology, both teachers and students must 

be adept users (Bracewell, Breuleux, Laferriere, Benoit, & Abdous, 1998; Reginald 

Gregoire inc., Bracewell, & Laferriere, 1996). However, when they enter the teaching 

world, beginning teachers should find that technical support is available in schools for 

more complex or time-consuming concerns such as hardware maintenance, major 

software installation/upgrading, and managing networks.
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5

Data that provide insight into the computer literacy level of incoming 

undergraduate education students would be helpful to faculty attempting to resolve the 

types of questions that are facing the schools of education. However, there is currently no 

assessment tool deemed appropriate for this purpose or information available that 

indicates the ICT literacy level of current or prospective students. The predictive validity 

of a high school transcript or grade 12 English or mathematics marks is insufficient. Are 

we are yet at the point where we can say that, for the majority of students, a high school 

diploma implies adequate ICT experiences? It is difficult to forecast if and when this 

might become true - some colleagues are informally predicting that it is still very far away 

while others believe it has already occurred or will soon occur. How do the ICT skills of 

recent undergraduate students compare with the skills indicated at the Grade 12 level of 

the Provincial technology outcomes? Although the Best Practices in Technology 

documents (Alberta Education, 1999a) indicate that much ICT-ielated activity is 

occurring in schools, and an optional ICT K-12 curriculum has been available since June 

1998, there are currently a few students entering educational technology courses at this 

university who have literally never turned on a computer (based on an informal “hands- 

up” survey of students in September 1999). many students appear to be familiar with 

some aspects of ICT, and a few are quite adept. Thus, ICT experiences and outcomes 

(whether school or non-school) appear to vary across a wide range of knowledge and skill 

levels.

It would also be useful (for all involved in K-12 or post-secondary education) to 

understand what characteristics are associated with students beginning post-secondary 

studies with a stronger ICT background. Characteristics such as gender, general academic 

ability, self-efficacy/attitude toward computers, level of previous ICT exposure (at school, 

home or work), and socio-economic status are possible predictors of ICT expertise that 

will be explored in this study.

Problem Statement

The Erst problem investigated in this study was to describe the level of ICT 

Literacy of a typical group of undergraduate education students (as early as possible in
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6

their post-secondary studies) in order to understand to what extent such students need to 

have computer technical competencies developed within their teacher education 

programs. The second problem was to explore the impact on ICT literacy of a typical 

computer technical skills post-secondary course. A third problem investigated was to gain 

insight into individual differences in ICT literacy, that is, identifying student 

characteristics associated with higher ICT expertise. In order to examine these questions, 

this study also addressed the preliminary problem of developing appropriate instruments 

for gathering data on student characteristics and assessing ICT declarative and procedural 

knowledge.

Research Hypotheses

In this study, three sets of hypotheses were examined. The first set of hypotheses 

concerned assessing ICT literacy -  testing whether the group of students tested had 

generally high or low ICT pre-scores (by comparing with an assumed mastery threshold), 

and whether students displayed significant improvement from pre to post-test, after taking 

a computer skills course. The second set of hypotheses concerned predicting ICT literacy 

-  testing whether a model could be developed to predict ICT pre-scores, identifying a 

minimal set of variables associated with individual differences in ICT scores, determining 

the relative strength of the predictors, and determining whether each predictor impacted 

ICT scores negatively or positively. The third set of hypotheses concerned trends in ICT 

use in schools -  since this study included participants who graduated high school in a 

wide range of years, it was possible to test whether more recent graduates had 

experienced greater exposure to ICT in their K-12 schooling, specifically with regard to 

the earliest grade in which they started using computers and how many high school 

subjects used ICT. The research hypotheses are listed below:

Assessing ICT Literacy

1. The mean pre-test scores on both ICT Knowledge and ICT Performance will be 

significantly lower than 80% (an assumed mastery level).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



7

2. The mean post-test scores on both ICT Knowledge and ICT Performance will be 

significantly higher than the corresponding pre-test scores.

Predicting ICT literacy

3. Pre-test ICT Literacy (and Knowledge and Performance sub-scores) can be 

significantly predicted by some linear combination of one or more of the variables 

examined in this study.

4. The following categorical variable values will contribute positively in the prediction 

of pre-test ICT Literacy (and Knowledge and Performance sub-scores): (a) Gender = 

Male, (b) Home Computer = Yes, (c) Other Access to Computer (workplace/other 

household) = Yes, (d) Urban/Rural High School = Urban, (e) Post-Secondary 

Experience = After-Degree/Fifth year or more, (0 Program Route not = Elementary 

Education, (g) Program Focus = Science/Math/Technology related, (h) Previous Post- 

Secondary Credit Computer Course = Yes, and (i) Previous Non-Credit Computer 

Course/Workshop = Yes.

5. The following quantitative variables will contribute positively in the prediction of 

pre-test ICT Literacy (and Knowledge and Performance sub-scores), that is, higher 

values of the variables will be associated with higher values in ICT Literacy: (a) SES 

-  Parents’ Highest Education, (b) Years of Computer Use in K-12 School, (c)

Number of High School Subjects that used ICT, (d) Year of High School Graduation, 

(e) General Academic Ability, (0 Years of Computer Use, (g) Variety of Computer 

Experience - number of software applications used, (h) Computer Self-Efficacy, and 

(i) Attitude Toward Computers in Society/Education.

Trends in ICT Use in Schools

6. Recent high school graduates started ICT use in school in earlier grades than those 

who graduated longer ago.

7. Recent high school graduates had ICT integrated into more high school courses than 

those who graduated longer ago.
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Significance of the Study

By enabling early identification of ICT weaknesses of early post-secondary 

students, this research should provide helpful data to persons involved in either delivering 

K-12 school programs or in evaluating student achievement of technology standards. 

Professional development programs for education faculty could also benefit from this 

knowledge. Since pre-service K-12 teachers should possess ICT skills exceeding those of 

their future students, this also applies to the university faculty who teach these pre-service 

teachers. Faculty members should be aware of undergraduate ICT weaknesses and be 

capable of directing students to higher levels of ICT expertise.

This study also resulted in the development of an online ICT literacy assessment 

system that provides information to participants regarding their overall ICT knowledge 

and ICT skills, as well as specific areas of strength and weakness. This system could be 

adapted for use in other situations to enable student self-direction, individualization 

within courses, and improved program planning. By gathering a baseline assessment of 

the entry ICT knowledge and skills that undergraduate education students possess, this 

research has also provided greater insight to the question, “Whom are we teaching?’* This 

new insight may in turn contribute to improving B.Ed. programs, particularly their 

coverage of ICT. This study has specifically generated data that will be useful in 

reassessing the need and strategies for delivering computer productivity tools instruction, 

which are important considerations in the design of either ICT-specific courses or other 

education courses that incorporate ICT. This instrument and data would have been 

valuable in course development projects in which the author and colleagues have been 

involved over the past few years; instructors could have been better prepared to work with 

the unexpected numbers of inexperienced computer users.

Limitations

The first limitation of the study was that an experimental design could not be used 

due to the nature of the predictor variables. These variables were largely historical or 

impossible/unethical to manipulate. Instead, this study used a correlational/ex post facto
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design and investigated certain variables in retrospect. Results using this non- 

experimental method were interpreted with caution; they do not prove (they only suggest) 

cause and effect (Fraenkel & Wallen, 1996).

A second limitation was that the participants were students attending a particular 

university, and the participants were selected (screened) based on the specific entrance 

requirements of that university. Also, 49% of the participants graduated from a high 

school in or near the city in which the university is located and 79% of the participants 

were from the same province. Thus, the results of this study may not reflect the 

characteristics of students from other geographic areas.

A third limitation was that the sample of students used in this study, although 

large, must be viewed as a “convenience sample.” Students who were difficult to access 

were excluded from the study and the researcher had no practical way of knowing 

whether such students were markedly different (either higher or lower) in their ICT skills. 

Ideally, this study should have tested (immediately upon their entrance to post-secondary 

studies) the ICT literacy level of all undergraduate students intending to pursue a B. Ed. 

degree at this university (or at least a suitable random sample of such students). This 

would have provided a clearer picture of what they “arrive at university with” and thus 

also an indication of what must be done during their studies to assist them in reaching an 

adequate level of ICT literacy. However, at this institution, pre-service teachers are not 

admitted to the Faculty of Education throughout their degree program; typically they 

spend one or more years registered in other faculties, universities or colleges before 

transferring to this Faculty of Education. The basic B. Ed. Program of studies at this 

university is a “1 + 3” program in which students first take a year of preparatory 

university studies (in another faculty such as Arts or Science) before they can apply for 

admission to the Faculty of Education to complete the final three years of their studies. It 

would have been logistically difficult to contact prospective education students at the 

time of their admission to the university to schedule a time for testing. That approach 

would have required a significant amount of advance planning and cooperation with the 

registrar’s office in order to determine which students to contact and how to contact them; 

such a process could have delayed this study by several months. Also, scheduling
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computer lab time in an appropriate facility for administering the tests may have been 

difficult and may have resulted in inconvenient times for students, given that many of the 

university’s computer labs are fully booked during normal weekday hours. The researcher 

was not optimistic about getting a high response level and an unbiased sample using such 

an approach. If students just starting university were somehow informed that an 

educational researcher was inviting them to contact her to make an appointment (for 

likely an evening or weekend time) to have their computer literacy tested how many 

would have responded? Likely just a handful of students who felt some particular interest 

in ICT literacy, that is, a potentially very biased sample.

There are also other variations in B. Ed. programs that complicate access to 

participants. One variation is the “transfer students” who first take two years at a 

cooperating institution (usually including an educational technology course' and transfer 

to this university for the final two years of their programs. Another complication is the 

“combined degree” programs in which students spend two or three years registered in 

another faculty before switching to the Faculty of Education to complete the final part of 

their degrees. “After Degree" students are another special case -  they have already 

completed an undergraduate degree (and possibly their computing option) prior to 

entering education studies. In order to simplify access to potential participants and to 

increase the probability of a high response rate, this study targeted students enrolled in 

two educational technology courses offered through the Faculty of Education. Additional 

details concerning this third limitation are discussed in the Research Methods/Participants 

section.

Delimitations

This study was restricted to examining education or prospective education 

students studying at the undergraduate level at one large Canadian university; graduate 

students were excluded. Another delimitation was that the computer literacy tests 

developed for this study were restricted to examining basic procedural and declarative 

skills relative to the most common processes for productivity described in the provincial 

K-12 ICT curriculum (Alberta Learning, 2000): computer operation, tile management,
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word processing, Internet-based communications, digital media, spreadsheets and 

databases; they exclude more advanced skills such as computer programming, network 

management, or computer hardware design. Furthermore, the tests did not contain items 

specific to the educational use of computers; they were equally relevant to testing basic 

ICT literacy in a non-education setting.

Definition of Terms

Attitude: a predisposition to respond in a particular way concerning a given topic. In this 

study, participant feelings of self-efficacy towards using computers and attitudes toward 

the use of computer technology in education and society in general were measured using 

the ICT Literacy - Computer Attitudes Survey, a 20-item Likert-type scale.

Declarative Knowledge: knowledge that is measured via an assessment tool similar to 

traditional paper-and-pencil methods (e.g., multiple-choice exam). In this study. ICT 

Declarative Knowledge (understanding of computer-related terminology and concepts) 

was measured using the ICT Literacy - Knowledge Test, a 28-item multiple-choice test.

General Academic Ability: an individual’s performance level in formal educational 

situations. This ability was measured in this study as the student’s previous university 

Grade Point Average (GPA) upon admission to the Faculty of Education. This value was 

calculated as the average grade on the most recent 30 credits of post-secondary work prior 

to admission to Education and was obtained from the university student database.

HTML: HyperText Markup Language; the most common command language used to 

create hypermedia documents (which may include text, images, video or sound) for 

display on the World Wide Web.

ICT: Information and Communication Technology; devices and systems that are used in 

processing, transferring and storing information and in communicating through electronic 

media (Alberta Education, 1998).
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ICT Literacy: The skills listed in the provincial ICT curriculum (Alberta Learning, 2000) 

provided a conceptual definition of ICT Literacy. In this study, ICT Literacy was 

operationalized as the mean of standardized scores from the ICT Knowledge and 

Performance tests that measured declarative and procedural knowledge about ICT.

Internet: an electronic communications network that connects computer networks and 

organizational computer facilities around the world (Merriam-Webster, 1999).

IT: Instructional Technology; the theory and practice of design, development, utilization, 

management and evaluation of processes and resources for learning (Seels & Richey, 

1994).

Procedural Skills: an individual’s performance on a particular task. In this study, ICT 

Procedural Skills (performance with computer tools) was measured using the ICT 

Literacy - Performance Test.

Self-Efficacy: a person’s own perception of one’s ability to cope with a particular 

situation or how competent one is to do a certain task. Bandura (1977, 1986, 1989, 1996) 

has studied this topic on a continuing basis and found that an individual’s beliefs about 

their abilities impact their psychological, cognitive, social, and academic functioning.

SES: Socio-Economic Status; an individual’s (or family’s) social and financial standing 

relative to others in society, which is based on factors such as income, education level, 

occupation, and social status in the community. SES was measured in this study in two 

ways (1) as financial means (able to purchase a home computer) and (2) education of 

parents. Data was collected using two questions on the ICT Literacy - Student 

Background Survey: “Do you have a home computer?” and “What is the highest level of 

schooling completed by either of your parents?”.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W


