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A B S T R A C T 

Lonergan defines authenticity as the product of a sustained effort to be 

attentive, intelligent, reasonable and responsible (Lonergan, 1972). Authenticity is 

achieved through a process of (1) continually attending to a broad range of personal 

and social experiences, (2) intelligently envisaging a breadth of explanations 

accounting for those experiences, (3) reasonably affirming that one explanation may 

be the best available one at the time, and (4) responsibly choosing and acting upon the 

best course of action. For Lonergan, authenticity is a valuable human trait produced 

by a reliable belief formation process. 

This research seeks to demonstrate the value Lonergan's concept of 

authenticity has for educators interested in the integration of computers in teaching 

and learning. The study uses two measures to establish the relationship between 

authenticity and technology integration, an authenticity scale (Helminiak, 1994) and a 

set of subscales focused on the integration of technology (Jacobsen, 1998). 

The results of this investigation indicate that authenticity may indeed be a 

useful construct in explaining teachers' decisions regarding technology integration. 
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C H A P T E R O N E : I N T R O D U C T I O N 

The creative task is to find the answers. It is a matter of insight, 

not of one insight but of many, not of isolated insights but of 

insights that coalesce, that complement and correct one another, 

that influence policies, correct programs, that reveal their 

shortcomings in their concrete results, that give rise to further 

correcting insights, corrected policies, corrected programs, that 

gradually accumulate into the all-round, balanced, smoothly 

functioning system that from the start was needed but at the start 

was not yet known. (Bernard Lonergan, Healing and Creating in 

History, p. 101) 

Today's schools are investing heavily in computers and related 

technologies (Akbaba & Kurubacak, 1998). In the last five years, there has been 

a growing integration of a wide variety of technologies into classrooms and 

teacher training programs. "The rapid speed of technological development brings 

new computer mediated tools to the classroom door each year. Teachers have to 

make continual decisions about how to best utilize these tools in teaching, 

learning and assessment" (Riel & Becker, 2000). Accordingly, there is much 

research that focuses on identifying factors that impact the integration of 

technology into teaching (see for example: Dawson, 1998; Dafolla & Knee, 

1995; Ellsworth, 1997; Faison, 1996). 
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In Alberta schools, technology is rapidly emerging as an explicitly stated 

and mandated objective for all teaching and learning. This is clearly 

demonstrated by the Alberta Government's (1998) implementation of 

Communication and Information Technology Program Standards. Although it is 

clear that technology is a focus for many in education, the extent to which 

teachers are integrating it into their teaching practices continues to vary 

significantly. In such an environment, identifying how one might best help 

teachers effectively integrate technology into their teaching becomes a 

worthwhile enterprise. 

Introduction to the Problem 

The saying, the future ain't what it used to be, (Yogi Berra) captures the 

spirit of technology integration in schools today. The goals of technology 

integration are dynamic; they respond to the new abilities of the technology. The 

changing goals of technology can be illustrated by observing how the focus on 

information technology in education has shifted from simply having students 

learn computer skills in isolation, to a focus on the integration of computers 

across the curriculum (Albion, 1999; Dias, 1999). 

This development is not without its difficulties. For example, over the last 

15-20 years, opinions on what was meant by the successful integration of 

technology have been varied and numerous. In the early 1980's it was sufficient 
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to have computer labs where students took computer courses aimed at developing ' 

a specific set of computer skills. B y the mid to late 1980's, the use of computers 

began to seep into other subject areas. The use of word processors for writing 

English or social studies papers became a focus. The use of spreadsheets to chart 

information also grew popular. Today major political and societal forces are 

coming together to create an unprecedented push to infuse technology into K-12 

classrooms (Topper, 1998). There is now a vast array of technology which 

educators are encouraged to infuse into the core subject areas—to integrate across 

the curriculum. 

The infusion of technology across the curriculum has naturally led to a 

rethinking of what constitutes technology integration. Although there is much 

literature on technology integration that refers to the use of computers in the 

classroom for enrichment, remediation, or dri l l and practice, the nature of 

technology integration offered by Dias best suits the focus of this dissertation. 

"Technology is integrated when it is used in a seamless manner to support and 

extend curriculum objectives and to engage students in meaningful learning. It is 

not something one does separately; it is part of the daily activities taking place in 

the classroom" (Dias, 1999, p. 2). This definition effectively defines technology 

integration as it is advocated in the literature (e.g., Dawson, 1998; Dwyer, 1994). 
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Technology integration can be studied within the larger context of 

educational change (Ellsworth, 1997; Fullan, 1992; Mann, 1995; Drury, 1995). 

Reforms for change can be implemented at either the board or the school level. 

They can be mandated provincially or federally. A s is the case with most school 

reforms, however, teachers are the ultimate change agents (Fullan, 1992). I 

wanted to identify what characteristics were present in teachers who integrated 

technology. Informally, I began to look for certain dispositions in teachers who 

were actively involved in improving their teaching through the use of technology. 

M y informal observations suggested that many of them were open-minded, risk 

takers, dynamic, reasonable and pro-active. 

Given these observations and a review of the literature I felt that 

Lonergan's methodology could be a useful tool for professional development in 

technology integration. I suspected that i f I could illustrate that teachers high in 

authenticity (Lonergan, 1972) are integrating technology into their teaching 

practices, I might potentially demonstrate the value of authenticity for the on

going, successful integration of computers in the classroom, and possibly, for 

many other areas in education: curriculum and instruction, authentic assessment, 

leadership, etc. 

Lonergan outlines a method that facilitates the development of 

authenticity. His method is transcendental-it transcends or goes beyond the 
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present and the particular and it can be applied across a variety of domains, fields 

and cultures. In this sense, it is transcendental. In the literature review on 

Lonergan in Chapter Two, I wi l l outline, describe and explain Lonergan's 

philosophy; clarifying terms such as authenticity and transcendental method. In 

that section, I w i l l also demonstrate its value for education in general, and 

technology integration in particular. 

Significance of the Study 

This study arose in response to a perceived need for identifying teacher 

variables that affect technology integration. Lonergan's work on authenticity as a 

variable of technology integration, and his transcendental method as a useful 

structure for teachers and administrators who are dealing with the integration of 

constantly changing technology into teaching and learning, are both discussed. 

A s many governments mandate the use of technology in teaching, it is 

worthwhile to identify variables that are present in teachers who integrate 

technology. Integrating technology in itself is not enough. There must be a 

critical component to technology integration. The transcendental imperatives 

introduced in Lonergan's method offer a structure that encourages teachers to 

both be open to, and critical of, the new approaches, methods and ideas regarding 

technology integration in education. 



This study contributes to the current body of knowledge by: 1) identifyi 

authenticity as a potential variable of technology integration, and 2) outlining 

Lonergan's transcendental method as a structure for guiding educators as they 

make decisions about how to best integrate technology into their teaching and 

learning. 
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C H A P T E R T W O : L I T E R A T U R E R E V I E W 

"To make responsible decisions about introducing technology into 

the classroom, educators and policy makers must begin to take the 

'why ' into account. This will require a great deal more critical 

thought and discussion about how information technologies might 

affect learning environments—both positively and 

negatively—than appears to be at present" (Canadian Teachers 

Foundation Website, 2001). 

This study is concerned with the role of authenticity (Lonergan, 1992) as 

an intervening variable in teachers' decision making about the integration of 

technology into teaching and learning. It asks the question: Is authenticity a 

factor in the integration of technology into classroom teachingl I wi l l begin by 

introducing the reader to Bernard Lonergan—defining authenticity and then 

highlighting his cognitive theory. I w i l l go on to develop the link between 

authenticity and technology integration. I wi l l finish the chapter with a review of 

the literature on student achievement, change and variables affecting teachers' 

integration of technology. 

Bernard Lonergan 

A Brief Biography of Bernard Lonergan 

Bernard Lonergan (1904-1984) was a Canadian scholar whose collected 

works are currently being published by the University of Toronto Press; projected 

at 24 volumes. He was born in Buckingham, Quebec. He studied mathematics, 
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epistemology of science, philosophy, economics and theology. He taught at 

Harvard, Boston College, University of London, University of Toronto and 

numerous other institutions. To date, there are over 14 Lonergan Research 

Institutes around the world. Before his death he had received over 14 honorary 

doctorates. B y 1985 there were over 150 doctorates on Lonergan's ideas. 

Primarily due to his work on insight, Lonergan is cited by many as being one of 

the greatest thinkers of the twentieth century (Morell i and Morel l i , 1997; Farrell 

and Soukup, 1993; Tekippe, 1996). 

The purpose of this dissertation is to examine authenticity as a variable 

that impacts teachers' decisions about technology integration. By identifying 

authenticity as a variable of technology integration, I also want to illustrate the 

usefulness of Lonergan's transcendental method and to demonstrate how 

transcendental method can facilitate the movement towards authenticity and, 

ultimately, toward better technology integration. I believe transcendental method 

is useful because it provides teachers with a set of imperatives that may guide 

them towards authenticity. The fact that Lonergan brings together knowledge 

(e.g., technology is valuable for teaching and learning) and action (e.g., 

integrating technology) is one demonstration of the relevance of his ideas for this 

dissertation. 
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Authenticity 

Lonergan defines human authenticity as the product of a sustained effort 

to be attentive, intelligent, reasonable, and responsible (1972). It is achieved by 

(1) continually attending to a broad range of personal and social experiences, (2) 

intelligently imagining a breadth of explanations accounting for those 

experiences, (3) reasonably affirming that one explanation may be the best 

available at the time, and (4) responsibly choosing and acting upon the best course 

of action. If this is how one strives to achieve the goal of authenticity, then one 

should strive to (1) be attentive, (2) be intelligent, (3) be reasonable, and (4) be 

responsible. These four imperatives are referred to as the transcendental 

imperatives. Figure 1 illustrates how each imperative includes specific actions. 

Figure 1: Lonergan's Transcendental Imperatives. 

I— 
Be Attentive 

• Observe 
• Recognize 
• Reflect 

Dalla Costa. ¡998. The Ethical Imperative: Why Moral Leadership is Good Business, p. 307 

B y following the transcendental imperatives teachers are more likely to be 

open to newer ideas. This is likely the case because the first imperative in T M is 

I Be Responsible 

Be Reasonable • Commit 
' • Act 

^ Be Intelligent .Connect 
• Account 

• Evaluate 
• Question . j u d g e 

• Probe 
• Understand 
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be attentive to a breadth of experience that would include a broad range of 

situations regarding the integration of technology. As well , following the 

imperatives be intelligent and be reasonable requires one to envisage a wide 

range of explanations and justifications of the new ideas involving technology 

integration. This, however, does not entail an uncritical acceptance of new ideas 

simply because they are new. 

Some might say that openness to new ideas is always a characteristic of 

good teachers. The value of explicitly stating the transcendental imperatives is 

that, once understood, they can positively impact actions and decisions in all areas 

of teaching. Transcendental method (following the imperatives) can be seen as a 

stable structure that is responsive to the rapidly changing field of technology 

integration in education. Transcendental method (TM) is stable in that its 

imperatives are always the same regardless of the specifics of any situation; 

regardless of the technology being questioned. The idea of having a stable 

structure that can guide teachers through decision-making regarding technology 

may be very attractive because it gives a reference point from which to begin. 

When teachers understand the structure and they attend to their own way of 

coming to know, then they wi l l have a structure to follow for technology 

integration. 
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A n assumption of this dissertation is that Lonergan's transcendental 

method and his work on authenticity are both useful and philosophically 

defensible (e.g., Crowe, 1989; Flanagan, 1997; Matustik, 1988; Meynell , 1986, 

1998; Melchin, 1998; Morel l i & Morel l i , 1997; Sauer, 2001). The intent of this 

dissertation is to demonstrate the value of authenticity and T M to technology 

integration in education. 

Insight 

To fully understand authenticity, it is important to put it in the larger 

context of Lonergan's philosophy. Lonergan sees being authentic as a goal one 

strives to achieve, but can never completely attain. It is a way of being, nurtured 

through a continuous fidelity to transcendental method. In the next section I w i l l 

outline the specific features of insight formation for Lonergan, and demonstrate 

its relevance for authenticity and T M . 

Lonergan sees insight as that which concludes the tension of inquiry into 

anything; when one is suddenly inclined to say, "I've got it!" It is a personal 

constructive act of intelligence in response to appropriate questions and is 

dependent on suitable sensations or images (Lonergan, 1992). Classic examples 

of insight formation are provided by the use of diagrams to facilitate grasp of the 

proof of theorems in Euclidean geometry. Insights occur in a number of fields 

and circumstances—from matters of common sense to the most complex questions 
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of science. A n answer may occur to me while being puzzled by sounds made by 

my car, or about some problem in quantum mechanics. 

Insights have their origins in that Aristotelian sense of wonder; that sense 

of curiosity that motivates one to explore issues, raise questions about current 

practices, and evaluate past achievements. The direction of that wonder is in the 

data of experience. This data can be thought of as simply input from the senses; 

of acts of sensation (seeing, hearing, touching, tasting, and smelling) but 

including as well the interior senses (perceiving, imagining, anticipating, feeling, 

remembering). Experiencing such input, however, is only the first level of 

cognitional activity. 

Lonergan organizes levels of cognitional activity under four headings: 

experiencing, understanding, judging and deciding, and relates them to specific 

levels of consciousness (Lonergan, 1992). We experience a number of things in 

any given day, and some of those things we may want to understand more about. 

Hence, we make inquiries, and insights arise. In turn, we may want to know i f 

our insights are any good. We judge them to be adequate or not and then decide 

what to do about them. For Lonergan, the basic pattern of operations is 

•experiencing: sensing, imagining, perceiving 

•understanding: inquiring, having insights, conceiving 
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•judging: weighing the evidence, grasping the virtually 

unconditioned, affirming 

•deciding: deliberating, choosing, acting 

This basic pattern of the mental operations of experiencing, understanding, 

judging and deciding is the foundation for Lonergan's transcendental imperatives. 

The level of experience is the level of data that is merely given. At the level of 

understanding there occurs inquiry where we pose certain types of questions to 

our experiences; questions such as "What is it? Why is this happening? How 

often does it happen? These questions are called, "questions for intelligence" and 

are answered by hypotheses, insights, formulae, definitions, correlations of data, 

etc. Figure 2 outlines Lonergan's basic structure and the transcendental 

imperatives. 

Figure 2: Lonergan's Basic Structure and Transcendental Imperatives 

Transcendental Imperative 

Be Responsible 

Be Reasonable 

Be Intelligent 

Be Attentive 

Activity 

Deciding 

t 

Judging 

t 
Understanding 

t : 

Type of Question 

for deliberation 

for reflection 

for intelligence 
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Regardless of the situation, our efforts to make meaning of our 

experiences occurs on the level of understanding in which insights arise. We 

construct meanings to make sense of data, and offer explanations of things we 

experience. A l l kinds of meaning, then; be it scientific, artistic, literary or 

mathematical then, take place when we make sense of our experience; when we 

achieve an understanding of the data through insight into that data. 

The kinds of insights and their expressions in language vary as per the 

kinds of data that pique our curiosity and the questions we ask. "What is that?" 

might give rise to a description of a rainbow: "It is bright, multicolored and 

shiny." Description helps us to understand the data by relating it to our senses. 

Sometimes that is sufficient, but not always. I may want to know why the 

rainbow is multi-colored. B y asking the question, "Why?" I want an explanation 

for all the colors of the rainbow. Consequently, I envisage a range of possible 

explanations before finding the best one. 

Explanation consists of relating things to one another in a way that 

answers the question "Why?" Rainbows are multicolored because of light 

refracting off water droplets. Description, on the other hand, relates things to our 

senses. Both are necessary. Through description, we describe how things look, 

their color, whether they are hot or cold, whether they change color at certain 

points, whether things explode into flame, etc. Accurate sensory observation is 
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crucial in any inquiry. But if inquirers seek more than description they need to 

answer questions such as: Why do things look like that? Why does this culture or 

group of students behave that way? Why do different materials ignite at different 

temperatures? Why? In order to answer these questions, we need explanations 

that relate things to one another. 

After intelligent inquiry and having insights comes critical reflection and 

judging. This begins with questions for reflection posed to the products of 

intelligent inquiry; questions such as: "Is it so?" "Is it probably so?" 

Questions for reflection are not answered with new sets of correlations, 

previously undiscovered stellar nebulae, new artifacts, or revised hypotheses. 

Rather, they are answered with one of two judgments, It is so, or it is not so. 

These judgments are made after one has reflected, weighed the evidence, 

assessed the reasons, and grasped the virtually unconditioned. B y virtually 

unconditioned, Lonergan simply means that which is almost or virtually true or 

unconditioned. A l l claims are conditioned to the degree that for them to be true, 

certain conditions must be met or fulfilled. Claims that are virtually unconditioned 

are claims where all the relevant conditions have been met or fulfilled. 

For example, suppose I were to see a black spot underneath my car, (the 

level of experience). Imagine I get curious, I ask a few questions for intelligence 

such as What is it? and Why is it there?, and have the following insight My oil pan 
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has sprung a leak, (level of intelligence). But suppose I want to know i f it really 

has sprung a leak. If so, I may ask the question for reflection, Is my oil pan 

leaking? (level of judging) For that insight to be true, certain conditions must be 

fulfilled. I need evidence. For example, I need to see oil around the outside of my 

oi l pan; I need to see it drip onto the pavement; I need to see that my dipstick has 

less oi l on it, etc. 

If these conditions are present, the insight, My oil pan has sprung a leak, 

is virtually unconditioned. As such, it is most likely that my oil pan really has 

sprung a leak, and anyone looking under my car w i l l see a leaky oil pan. After 

this, I can make the judgment: My oil pan has a leak. 

After one judges what probably is or is not so; whether or not my oil pan 

truly has sprung a leak, one needs to decide what to do about it. Consequently, one 

asks: What should I do now? Lonergan calls this type of question, a question for 

deliberation. It follows upon the heels of answers to questions for reflection, it 

appeals to values, and ultimately, it grounds all subsequent decisions and actions. 

A s well , it occurs on the level of deciding. 

The level of deciding is crucial for this study. It is the point where 

educators, after judging that technology is valuable for teaching and learning, 

consistently act upon that judgment by integrating technology into their teaching. 

On the other hand, acting (integrating technology) without following the earlier 
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imperatives, would not be authentic because one is acting without first attending to 

the experience at hand. 

Regardless of what values an individual or community may appeal to, it is 

imperative that after such an appeal has been made, that same individual or 

community continuously subjects those value judgments to critical scrutiny. B y 

asking questions such as, Is this the best available plan of action? or Are these 

values the best one's to which I can appeal? I am more likely than not capable of 

arriving at the best possible plan of action. It could be argued that the more people 

involved in this process, the more insights there w i l l be to express in theories 

which in turn, can get translated into better policies and programs. In an 

educational environment, it would be a collection of people seeking to find the best 

ways to integrate technology into teaching and learning. 

Insight and Consciousness 

There are levels of consciousness connected to the mental activities of 

experiencing, understanding, judging and deciding. One is attentive to 

experiences, but one can also be conscious of being attentive to experiencing. 

These are different: the activity is being attentive to experience, the other, a 

consciousness of being attentive to the experience. There is an awareness that 

emerges; a consciousness that is a unity with different levels. 
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Just as we move from the data of sense through inquiry, insight, reflection 

and judgment, to statements about sensible things, we also move from the data of 

consciousness through inquiry, understanding, reflection, judgment, to statements 

about conscious subjects and their operations. In other words, as we attend to the 

activity of performing these mental operations of experiencing, understanding, 

judging, deciding, we become more aware of ourselves doing them; and hence 

aware of a self we might not have been conscious of before. 

Reflection upon the mental operations of seeing, hearing, etc., seems to 

indicate the existence of a set of distinguishable but inter-related levels of 

consciousness (see Figure 3): 

1. empirical consciousness: the level of the senses; including the interior 

senses; 

2. intellectual consciousness: the level of inquiry, understanding, and 

expression; 

3. rational consciousness: the level of reflection and judgment on the truth 

or falsity of propositions; 

4. responsible consciousness: the level of applying what we know to 

ourselves and coming to a decision about how we should then act, given 

what we know. As we progress through these levels of consciousness, we 
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become aware of a fuller self and the awareness itself is different 

(Lonergan, 1972). 

Figure 3: Lonergan's Levels of Consciousness, Transcendental Imperatives and 
Basic Structure 

Level of Consciousness Transcendental Imperative Activity 

. Responsible Be Responsible Deciding . 

Rational Be Reasonable Judging 

t t 
Intelligent Be Intelligent Understanding 

t t 
Empirical Be Attentive Experiencing 

4 ¿ i I 
Sauer (2001) explains Lonergan's description of the 'fuller se l f : " A s we 

mount up from one level to the next we transcend (go beyond) the prior level. We 

are 'more' than we were before" (p. 22). Each level has a different focus or 

intention but remains incomplete without the following and former level. 

Whereas the levels of empirical, intellectual and rational consciousness are 

directly focused upon knowing what may exist independently of the knower, 

responsible consciousness is exclusively concerned with doing the best thing, 

independently of the actor. In the context of teaching, this is for the purpose of 

deciding what to do by coming to know who one is; by coming to know oneself as 



20 

In summary, Lonergan's approach is grounded in the individual's 

experience of having insights, critically reflecting upon them and deciding what to 

do about them. It is a set of internal processes (experiencing, understanding, 

judging and deciding) that are generalizable across cultures and civilizations. 

Insight and Authenticity 

When we understand the nature of insight, then insight as activity gives 

way to insight as knowledge. People are born into the accumulated insights, 

judgments and decisions of a culture; into pre-existent knowledge created by the 

policies, activities and social conditions. Decisions create conditions that partly 

determine what people judge to be good and true in a society. Judgments of truth 

and value are unconsciously accepted by members of a culture, and become the 

insights that condition the kinds of available experiences in a culture. This new 

ground becomes the source for subsequent insights that, in turn, are reflected 

upon, evaluated, and put into action through public decision-making. A n d the 

cycle goes on. 

Societies have produced violent weapons, racist legislation, as well as 

beautiful symphonies, wonderful literatures, etc. Obviously, the diversity of 

public products created by cultures has created problems along with possibilities. 

How do we judge whether an education system based on Mein Kampf just as 

good as one based on the Bible or Das Kapital. 



21 

How do we judge whether an education system based on Me in Kampf just as 

good as one based on the Bible or Das Kapital. 

The answer to how one adjudicates among competing judgments rests in 

the notion of authenticity, understood as the product of a sustained attentiveness, 

intelligence, reasonableness and responsibility. Knowledge claims (insights) 

may be more reliable i f they are produced by people who; carefully attend to a 

breadth of experience; who intelligently envisage a broad range of possible 

explanations of that experience; and reasonably affirm or deny the explanation of 

the experience in question. Also, such a person may benefit from responsibly 

deciding what action (if any) should be taken. Entire cultures that create 

meaning in this fashion, Lonergan calls authentic (Lonergan, 1972). 

For an educational culture, Lonergan's structure offers a minimally 

foundational method of approaching questions and issues regarding technology. 

Within a dynamic technological environment, a stable structure that also 

accommodates change is essential. Lonergan's T M gives the conditions for the 

possibility of revision for existing policies and practices, yet it, the method itself, 

remains unchanged. 

Authenticity and Lonergan's Transcendental Method 

If transcendental method is a process by which we come to know, what 

might a method grounded in Lonergan's notion of authenticity look like when 
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applied to the integration of technology into education? Lonergan develops what 

he calls his transcendental method, and defines it as a set of recurrent and related 

operations yielding cumulative and progressive results (1972, p. 8). 

In review, Lonergan's four imperatives can be read as: (1) Be attentive to 

as broad a range of experiences as possible, (2) Be intelligent in envisaging a 

breadth of explanations that account for those experiences, (3) Be reasonable in 

affirming that one explanation may better account for one's experience at that 

specific time, (4) Be responsible in deciding to act in a way that is consistent with 

one's judgments. 

I have placed the transcendental imperatives in a chart that categorizes the 

types of questions and activities that an authentic teacher integrating computers 

into their teaching might engage in. The purpose of the table is to provide an 

example of potential questions asked in relation to the different imperatives. The 

types of questions included in the table, in part, arose from my own personal 

experience of introducing computers into the classroom, and giving in-services to 

both practicing and pre-service teachers. The list is by no means prescriptive, or 

exhaustive. Rather, it is an illustration of questions that might be used when 

discussing technology integration. It might be an individual teacher, or a group of 

teachers questioning technology integration. One purpose of the table is to 
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demonstrate the potential value of the role authenticity and the transcendental 

imperatives. 

Table 1: The Transcendental Imperatives and Sample Questioning by Authentic 
Teachers 

Be Attentive 
• Observe 
• Recognize 
• Reflect 

Be Intelligent 
• Question 
• Probe 
' Understand 

Be Reasonable 
• Connect 
• Evaluate 
• Judge 

Be Responsible 
• Commit 
• Act 
• Account 

To current 
innovations in 
technology. 

What are the specific 
features of this 
innovation? 
How are they 
designed? 
How do they differ in 
nature from earlier 
innovations? 

Is this new 
technology actually 
innovative? 
Is the design 
appropriate for 
schooling? 
Is it different? 

Is this innovation 
helpful or not? 
What values are 
supported, critiqued 
or ignored by current 
innovations in 
technology? 

To the pedagogical 
implications of 
innovative computer 
technology. 

How will the 
technology affect 
teaching and 
learning? 
How might I teach 
with this technology? 
What strategies 
might I best use with 
this technology? 

Is my teaching better 
with the technology? 
Are my students 
learning better with 
the technology? 
Are my teaching 
strategies fewer in 
number with this 
technology? 

Should I integrate 
this technology 
across the 
curriculum? 
How should I use 
this technology in 
my own classes? 

To a broad range of 
opinions regarding 
innovative computer 
technologies 

What is the range of 
opinion on a specific 
innovation? 
What other opinions 
might exist? 
What is my position 
on a specific 
innovation? 

Is my opinion of a 
specific innovation 
the best available one 
at the moment? 
Is it biased? 
Is it self-correcting? 

Given the value of a 
specific innovation, 
what should I do 
about it? 

To the impact of 
technological change 
on school culture. 

What impact does 
technological change 
have on students, 
teachers and the 
community? 

Is this impact on 
culture accurately 
described? 
Is it unnecessarily 
biased in one 
direction? 

What action might 
one take to correct, 
modify or reinforce 
technological 
change? 
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Distinguishing Authenticity From Integrity 

A n important distinction needs to be made between Lonergan's notion of 

authenticity and integrity. Generally, Lonergan sees integrity as a personal 

characteristic associated with what one can become when there is a consistency 

between word and deed; between believing that something is the case and acting 

consistently upon that belief. For Lonergan, integrity manifests itself in action 

and, as such, is best seen on the level of responsible consciousness. 

We can have great integrity with regard to some things, but little with 

respect to others. It is always something to be striven for. Further, one could 

have integrity; for example, one could believe that teachers should be completely 

replaced by computers and act in a manner consistent with this belief. 

Alternatively, one could believe that computers are useless pieces of technology 

that have no place in schooling and act according to this belief. Both of these 

cases of individuals acting with integrity, however, miss the mark for technology 

integration in schooling. Integrity, viewed as consistency between belief and 

action, does not assume good decisions. 

Authenticity, as the product of a sustained attentiveness, intelligence, 

reasonableness and responsibility goes beyond integrity. Through authenticity 

one achieves self-transcendence; a way of getting beyond what is inside one's 

head to see something may actually exist outside oneself. Authenticity requires 
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integrity but is not limited to it. Authentic people need integrity; they need to act 

in certain ways; to do specific things that make them increasingly authentic. 

Authenticity is not only acting in a way that is consistent with one's 

beliefs. It involves that, plus: attending to a broad range of experiences, 

envisaging a breadth of possible explanations or meanings of those experiences, 

reasonably affirming that one explanation or meaning of those experiences may 

be the best available one at the time, etc. For Lonergan, authenticity needs 

integrity in order to develop fully, but cannot be reduced to it; it is much broader 

in scope. 

Authentic teachers strive to be attentive to a breadth of experience on any 

issue—they do not surround themselves with only like-minded individuals who tell 

them what they want to hear. As well , authentic teachers intelligently imagine a 

broad range of possible solutions, hypotheses, explanations of their classroom 

experiences. Importantly, they do not pass judgment until as many answers, 

solutions, or explanations as possible have been gathered. In the case of one's 

attitude towards computers, it becomes important that authentic teachers strive to 

develop their consciousness to its fullest potential. 

Is authenticity always a given for teachers? Not necessarily. Lonergan is 

not unaware of our intentional and daily flights from insight. We can choose to 

ignore certain data because it does not fit within our worldview. We can also set 
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up barriers to the communication of such insights, thereby consolidating our own 

power structures and preferences. As a group seeking power, it is easier to flee 

from insight when that insight is disturbing. Lonergan is often quoted as having 

said that it takes a lifetime to be authentic and a second to be inauthentic. 

Criticisms of Lonergan's Approach 

Undoubtedly, Lonergan has his critics. There is much criticism of 

Lonergan's approach in the literature but there is an equally significant body of 

intelligent and reasonable responses to those criticisms. For example Meynel l 

(1986, 1991) presents some basic and relevant criticisms leveled against 

Lonergan's method are discussed. 

Critiques of Lonergan usually focus on a specific set of perceived 

problems: (1) the prescriptive tone of his project, (2) his use of terms referring to 

private mental acts, (3) his obscure language, and (4) his religious assumptions 

(Meynell, 1986; Grigg, 1995). Most critics of Lonergan, while respecting his 

output, part company with him on account of one or more of these issues. 

Hebblethwaite, for example, considers Lonergan's approach to be too 

prescriptive because it restricts the possibilities of knowledge creation; religious 

or otherwise, far too narrowly: 

Within the overall intention to think through the world-view that 

has come down to us in each religious tradition, any and every 
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critical method must be tried out and pursued as far as it wi l l go. 

We cannot prescribe a single pattern (Meynell quoting 

Hebblethwaite, 1986, p. 29). 

In response to this criticism, Meynel l suggests that Hebblethwaite does not 

recognize the generality of the method proposed by Lonergan (Meynell, 1986). 

According to Meynell , Lonergan begins with the requirement that one first be 

attentive to as broad a range of data as possible and that, while decisions are made 

as to what body of data is to be considered relevant, such decisions are always 

tentative. Importantly, one must always revisit new data before either exploring 

the meaning of that data or forming hypotheses that are supposed to best account 

for the presence of that data. "How else would one proceed than to attend to data, 

build hypotheses, evaluate the hypotheses for correctness, and then decide what 

the results imply for our lives, for how we are to proceed" (Grace, 1996). 

This may be related to another difficulty some have with Lonergan. 

Because of his prescriptive outlook, some feel he does not appreciate cultural 

diversity; that he possibly has not outgrown his classicism (Meynell , 1986). 

Meynel l replies, suggesting that these criticisms may assume a questionable and 

total discontinuity of meaning among cultures. Such a lack of continuity would 

not only make activities like translation extremely difficult but may potentially 
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negate " . . . a l l anthropology, and all history which is concerned with cultures other 

than that from which the historian comes..."(Meynell, 1986, p. 35). 

Another important criticism is with regards to Lonergan's appeal to 

introspection "...which is central to (his) method, [and] has been shown by 

contemporary analytical philosophers to be mistaken in principle" (Meynell, 

1986, p. 29). Meynell concurs with the critics that the term introspection is not 

without its difficulties. He replies that Lonergan's notion of the term 

"introspection," simply refers to a way of attending to the dynamic existence of 

those very processes his critics use in criticizing his notion of introspection. 

Lonergan's critics may be guilty of self-referential contradiction in that their 

analysis is an examplar of the very Lonerganian process they critique. 

Lonergan is not unsympathetic to this difficulty. He, himself, addresses it 

in the following manner. First, he suggests, "inward inspection is just a myth..." 

grounded in the false belief that: "...consciousness is (analogous to) ocular 

vision." For Lonergan, being conscious of something is not like looking at 

something. It is a much richer, fuller experience. He suggests that a better 

meaning of the term introspection may be: "...the process of objectifying the 

contents of consciousness" (Lonergan, 1972, p. 8). For example, when 

experiencing an act of insight, I may try to describe as clearly as possible the 

nature of that experience; expressing its basic features in language, which is itself 
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a public event. I am not just taking an inward look; I am attending to the data of 

my own consciousness; striving to glimpse it in all its breadth and depth. On this 

point, i f introspection did amount to nothing other than taking a look, Lonergan 

would agree with his critics. 

It is important to note that Lonergan is not some sort of radical empiricist. 

While he calls his approach a generalized empirical method, he believes that both 

empirical data and data of consciousness can ground reliable forms of knowledge. 

Consequently, some critics feel that Lonergan's method doesn't adequately 

deal with the problem of objectivity. For something to be objective, many argue 

that it must be out there, mind-independent, sensibly verifiable, etc. But, as 

Meynel l replies, we can verify in experience that which we cannot look at: "...the 

past, other minds, the theoretical entities postulated by scientists..." (Meynell, 

1986, p. 29). The historian cannot examine the Battle of Waterloo itself. She can 

attend to the relevant documents, monuments, artillery, etc., and from those pieces 

construct a fallible outline of what did occur. I cannot see whether or not you 

have a mind but I can infer such a mental presence from your gestures and speech. 

Likewise, a theoretical physicist does not see sub-atomic particles in her electron 

microscope. Rather, she infers their existence from streaks across her 

photographic plates. Being objective is not just a matter of taking a look at what 

is out there. It is the product of a sustained process involving a number of 
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different activities: experiencing, understanding, judging and deciding. Hence, 

Lonergan's notion that objectivity may be better understood as something that is 

not had only by things out there but produced through the interaction of what is 

out there with what is in here may have greater warrant. 

Grace (1996) concludes that: 

Critics of Lonergan's method concede his contention that to 

criticize his method involves the critic in the inescapable position 

of using the very method in the process. They are reduced to 

admitting to inconsistency and are forced to take positions that are 

so convoluted that one wonders how they expect to be taken 

seriously (p. 10). 

While the above only offers a very brief overview of the criticisms of 

Lonergan's work, it is important to understand that the present work is an 

application of Lonergan; a philosophical defense of his work is beyond the scope 

of the present work. 

At this point I want to apply Lonergan's methodology to this study and 

demonstrate the value of the transcendental method as a valuable structure for 

understanding technology integration. Throughout the remainder of this chapter, 

the "Applying Lonergan" text boxes are intended to direct the reader to the 

transcendental imperatives at work. They are designed to demonstrate the 
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transcendental imperatives at work in the process of understanding their value for 

technology in education. 

Prior to looking at any variables associated with technology integration, a 

review of the literature on the value of technology for student achievement is 

essential. A review of the literature on student achievement is essential because it 

explores the value of integrating technology into teaching and learning and gives 

justification for conducting research that attempts to find variables that positively 

affect teachers' integration of technology into their teaching. 

Applying Lonergan 

Be attentive to the question of the value of technology for enhancing student 
achievement. 

The Effectiveness of Technology 

Hadley and Sheingold (1993) conducted a survey of 608 teachers from 

576 American schools. Because they wanted to demonstrate the potential 

effectiveness of technology use, they selected participants who had extensive 

involvement and accomplishments in integrating technology into their teaching. 

A majority of those surveyed said that they teach differently and more effectively 
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with technology (Hadley & Sheingold, 1993). Teachers identified the following 

changes to teaching: 

• They could expect more from their students and they were able to present 

more complex material to their students. 

• They were able to meet the needs of individual students more effectively. 

• The teachers noticed that their roles were changing from an information 

dispenser or a lecturer to a coach or facilitator. 

Moreover, teachers reported that their students are involved in more active 

learning and more independent, self-motivated learning. These findings suggest 

that teachers who have incorporated technology into their classrooms have altered 

their teaching and enhanced their students' learning. The research by Hadley and 

Sheingold is significant since it set out to accurately measure the advantage of 

technology enriched teaching and learning by looking at teachers who are able at 

using the technology. Studies that look at the affects of technology by studying 

teachers who are able to use the technology to its fullest would seem to be equally 

informative in the area of technology and student achievement. 

Student Achievement and Technology 

As , policy makers and school personnel make decisions about the 

integration of technology into the curriculum, they are starting to look for 

evidence that technology is actually making a difference; that technology is 
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improving student learning. Assessing the effect of technology on student 

achievement is a complex task (Honey, McMi l l an -Cu lp & Spielvogel, 1999; 

Baker, Herman & Gearhart, 1996). 

Grégoire, Laferriere and Bracewell (1996) highlight a key point regarding 

technology integration: 

Among the conditions that lead to effective use of new 

technologies, the following can be considered as prerequisite: the 

effect of computer-based learning technologies in facilitating 

student learning and performance is seen only when participants 

have the knowledge and skil l to use the technology.. .Those studies 

which do deal with this issue, both for students and for their 

teachers show a marked contrast in student learning achievements 

compared with studies that do not treat the issue (online). 

In support of this claim, Grégoire et al. identified two studies testing for 

the same outcome. They identified how the participants in one study were given 

limited training (10 hours) and the other study participants used the technology 

for more than 100 hours. The studies reported opposite findings. This highlights 

the fact that more than cursory attention must be given to the technology before 

one evaluates its impact on student achievement. Studies that measure for 

improved student learning when the technology is understood, are more accurate 
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representations of the potential of that technology. The measuring of any benefit 

of technology in teaching and learning must be done when the proper use of the 

technology is understood. 

Russell and Haney (1997, 2000) describe two studies indicating that 

written tests administered on paper underestimate the achievement of students 

accustomed to working on computers. They found that students who are 

proficient keyboarders (20 words per minute or greater) score better on computer-

based testing than hand-written tests. Because there are more computers in 

classrooms and students are using computers more, Russell and Haney are 

arguing for a consistency in the ways in which students are studying and being 

tested. It is to the students disadvantage i f they are tested in a manner that they 

are not comfortable using. 

While the research by Russell and Haney is not directly suggesting that 

technology enhances student learning, it highlights another issue relating to 

technology integration in teaching and learning. Since we live in a society which 

has embraced technology in many forms, it only follows that we attempt to 

embrace a method of testing that is more in line with what students are using in 

their daily lives. Not only are students engaged more often in forms of electronic 

learning in schools but they are also working and entertaining themselves with 
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computers. It is clear that the way technology is used by a teacher has an impact 

on how effective technology can be. 

In a summary of current research on student achievement, Schacter (1999) 

concludes that in over 700 research studies of fourth- to eighth-grade students: 

students with access to a) computer assisted instruction, or 

b)integrated learning systems technology, or c) simulations and 

software that teaches higher order thinking, or d) collaborative 

networked technologies, or e) design and programming 

technologies, show positive gains in achievement on researcher 

constructed texts, standardized tests, and national tests (online). 

Schacter adds that: "there is, however, evidence in some of these studies 

that learning technology is less effective or ineffective when the learning 

objectives are unclear and the focus of the technology use is diffuse" (online). 

Honey (1999) expands on this by stating: 

researchers have realized that technology cannot be treated as a 

single independent variable, and that student achievement is 

gauged not only by how well students perform on standardized 

tests but also by students' ability to use higher-order thinking skills 

(such as thinking critically, analyzing, making inferences, and 

solving problems). Judging the impact of any particular technology 



requires an understanding of how it is used in the classroom and 

what learning goals are held by the educators involved, knowledge 

about the type of assessments that are used to evaluate 

improvements in student achievement, and an awareness of the 

complex nature of change in the school environment (online). 

Grégoire et al. (1996) reviewed the literature in order to identify the 

potentials of information- and communication-rich learning environments for 

learners and teachers. Their documentary review focused on relationships 

between information and communication technologies and student learning at 

elementary and secondary levels. Most of the research reviewed came from 

studies that included either: 

a) a separate control group of students against which results 

obtained from an experimental treatment group could be 

compared, or 

b) pretest measures of results from the experimental group against 

which post-test measures could be compared. For a number of 

studies, both types of measures are available. A n additional 

criterion for inclusion of a study concerned the reporting of 

methodology: Those studies selected for review are ones in 
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would be possible to replicate the research (online). 

Grégoire et al. summarize the following points regarding student 

achievement and technology: 

1. New technologies have the power to stimulate the development of 

intellectual skills. 

2. The new technologies can contribute in several ways to better learning 

in various subjects. 

3. Most students show greater spontaneous interest in a learning activity. 

4. The attention span or concentration that the majority of students are 

will ing to devote to learning activities is greater. 

5. The new technologies have the power to stimulate the search for more 

extensive information on a subject. 

6. The use of new technologies promotes cooperation among students. 

7. New technologies contribute to a linkage of knowledge with various 

aspects of the person, thereby ensuring more thorough assimilation of 

the many things learned. 

8. New technologies facilitate detection by the teacher of a student's 

strengths and weaknesses. 
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9. The new technologies foster a positive, close association of 

students with the assessment of their own learning (p. 14). 

The nine observations outlined by Grégoire et al. are significant 

indicators that technology has the potential to enhance student learning. 

Grégoire et al. provided a collection of reference points for each 

observation that they highlighted. For each observation they identified 

between two to seven research papers and case studies that support their 

summaries. For the purpose of this research, it is clear that there is a 

sufficient body of literature that has demonstrated that technology does 

improve student achievement. 

In applying Lonergan's method to the integration of technology in education, 

• I had to Be Attentive to the research on student achievement and 
technology. 

• I had to Be Intelligent in asking questions about the validity of the research 
and the generalisability of the outcomes for application to this research. 

• I had to Be Reasonable in deciding that the research on student 
achievement does, in my opinion, suggest that it is worthwhile to find ways 
to integrate technology into teaching and learning. 

• I had to Be Responsible in deciding how one might help teachers integrate 
technology into teaching and learning. 
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Change 

Computers are getting more and more powerful and their 

relative price is decreasing at an accelerating rate. The speed 

and memory of computers rises approximately, ten times every 3 

to 4 years. Nothing indicates that this rate of progress will come 

to an end - rather the opposite is true. The progress in 

computers is characterized by accelerated acceleration 

(Scheidlinger, 1999, online). 

Applying Lonergan: 
Be Attentive to the role of the change literature as it applies to the use of 
technology in education. 

Byrom addresses the above quote when stating: "the individual teacher's 

flexibility or adaptability to change in general, and a proclivity to adopt or avoid 

technology in particular" is a factor of successful technology integration (1995, p 

7). Research indicates that effective integration of technology into education is 

not fundamentally a technology issue, but an issue of educational change 

(Ellsworth, 1997; Fullan, 1992; Mann, 1995; Drury, 1995). According to Fullan 

(1992), educational change fails more often than it succeeds mainly due to a lack 

of control by all people involved in the diffusion process. Adding to the issue of 

lack of control is the fact that the criteria for success have changed (Ellsworth, 

1997). For example, in the past it many schools who implemented computer 
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classes for all students, would have been seen to be successful at integrating 

technology. Today, however, there is a push to infuse technology into all subject 

areas. In this way, the criteria for success, has changed. 

Ellsworth (1997) advocates an approach to educational change that 

appreciates that education is a social enterprise-that there are many aspects 

involved in the integration of technology. 

Instructional technology doesn't operate in isolation. It is used by 

faculty and students, its application is governed by learning theory; 

it is affected by infrastructure issues like classroom design and 

network connectivity; it is bought by support staff at the direction 

of administrators with funding from trustees who represent 

constituents. Technology is part of an education system, and is 

interdependent with all other parts (p. 1). 

Given this view of the education system, it is understandable that 

technology integration is seen as a process that occurs over time (e.g., Dias, 1999; 

Topper, 1998). The focus on technology integration in education, as a major form 

of change challenges the flexibility of teachers and requires them to engage in the 

process of being open to and critical of new technologies. In short, to be effective 

in facilitating change, they are required to continually be open to the critical 

process of learning. Industry Canada, in Connecting A l l Canadians, claims that 
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educators need the opportunity to see themselves as part of a professional learning 

community geared to knowledge advancement in new pedagogies i f they are to 

succeed in integrating technology into their teaching. 

Senge (1990) argues that: 

a learning process is a process that occurs over time whereby 

people's beliefs, ways of seeing the world, and ultimately their 

skills and capabilities change. It occurs over time, and it's always 

connected to your domain of taking action, whether it's about 

relationships or about your professional work. Learning occurs 'at 

home' so to speak, in the sense that it must be integrated into our 

lives, and it always takes time and effort (p. 23). 

Others (e.g., Glickman, 1990; Fullan and Miles , 1992; Adams, 1994) have 

also said that learning requires time and effort. It involves a change in one's 

thinking and at times, even an intellectual conversion (Dalla Costa, 1998). The 

idea that teaching wi l l be changed by technology is a new way of thinking about 

how one teaches. As Fullan and Miles (1992) point out, "we must have an 

approach to reform that acknowledges that we may not know all the answers" (p. 

746). 

For technology integration, the mindset that we don't know all the answers 

seems to be very appropriate. Cradler (1996) describes how "technology planning 
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is never-ending. A technology plan cannot be developed and the technology 

committee then disbanded. As the project is implemented, as technology changes, 

as the school grows, the plan must change" (p. 4). While Cradler's judgment may 

seem obvious, I want to focus on the issue underpinning that judgment. If 

technology is constantly changing and we don't know all the answers, we need to 

develop a way of dealing with the constant change and the concomitant learning 

that would need to go alongside the change (Cradler, 1996; Ropp, 1997). 

Incorporating the use of computers into everyday professional practice, 

requires teachers not only to overcome any resistance to change, but also to 

become will ing users and creative operators of information technology (IT). 

Becker (1993) states, "unless teachers become advocates of the change, the 

innovations are implemented pro forma, i f at all" (p. 145). The fact that teachers 

need to be comfortable constantly learning may be a necessary but not sufficient 

condition for successful change. Borko & Putnam (1995) add that, "teachers need 

opportunities to learn to be critical and reflective about their teaching" (p. 16). 

A n important task for teachers, therefore, is to learn how to manage 

change effectively. Fullan (1998) argues that principals (and teachers) must 

realize that there is "no silver bullet"—no definitive answer to school reform. 

Instead, when leaders realize that there is no set path to follow they get involved 

in change as learners do in real reform situations. They craft their own theories of 
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change consistently testing them against new situations. They become critical 

consumers of management theories, able to sort out promising ideas from empty 

ones. They become less vulnerable to, and less dependent on, external answers. 

In short, they stop looking for solutions in the wrong places (Fullan, 1998). 

Fullan (1993) extends this to the teacher, suggesting that teachers must become 

change agents who are equally at home in the classroom and in working with 

others to bring about continuous improvements. 

While the literature clearly identifies that technology integration is about 

change and that teachers must become comfortable dealing with change, little is 

offered in terms of a method for dealing with the constant change from a teacher's 

perspective. A n approach for dealing with change, in general, and technology 

integration specifically can be found using Lonergan's method (TM). The focus 

on being open, reflective and critical which is advocated in the literature is a 

foundational structure of T M . Moreover, T M has a personal component, in the 

sense that it begins with the individual teacher—it does not come from outside. It 

not only allows teachers to take ownership but also requires them to do so. 

In applying Lonergan's method to the issue of change and technology integration, 

• First, I had to Be Attentive to the research on change and technology integration. 
• Next, I had to Be Intelligent in asking, what is the relationship between technology integration 

and change and how does that affect this study? 
• Thirdly, I had to Be Reasonable in deciding that, yes as the current literature outlines, 

technology integration is fundamentally an issue of change, and, as such the individual teacher 
is required to deal with change on a personal and professional level. 

• Lastly, I had to Be Responsible in acting upon that judgment by attempting to highlight 
Lonergan's methodology as a structure for teachers dealing with change in general and 
technology integration specifically. 
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Variables Affecting the Integration of Technology 

Researchers have been investigating why teachers show unwillingness and 

lack of enthusiasm about technology integration. One reason why technology 

alone wi l l not change education is that teachers must juggle a number of variables 

in their decision to use or not use computers in their teaching (e.g., Fullan & 

Miles , 1992; McKenna, 1995; Kraus & Kraus, 1995; Galligan, 1995). There is 

research that identifies variables such as self-efficacy (Delcourt and Kinzie , 1993; 

Compeau & Wiggins, 1995; Maitland, 1995; Olivier & Shapiro, 1993) age, 

gender, computer expertise or skill (Dawson, 1998) and ownership of the reform 

(Fullan, 1992) as being relevant to teachers' integration of computers. The 

literature emphasizes four common areas that are connected to successful 

technology integration: 1) teachers' beliefs and attitudes, 2) technology 

competence, 3) professional development for technology integration, and 4) 

administrative support and leadership. These main areas are either intrinsic or 

extrinsic to the teacher. Extrinsic factors are those factors associated with the 

setting or situation in which the technology is implemented—independent of the 

teacher. Intrinsic factors are associated with the teachers' attitudes, skills and 

understanding of technology integration. 
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While one of the purposes of this section is to provide background on the 

current literature on variables that affect teachers' integration of technology, the 

list is by no means exhaustive, nor is it intended to be. 

Applying Lonergan 

Be Attentive to the research on variables that affect the integration of 
technology. 

Teachers' Attitudes 

Akbaba & Kurubacak, (1998) believe that the growth of technology as an 

instructional tool is influenced by teachers' attitudes towards technologies and 

their ability to use them successfully. Even the constant change in hardware, 

software and the mandated use of Information and Communication Technologies 

(ICT) might lead to the attitude, W h y bother, they'll only want us to do something 

different next year.1 

One's attitude towards any educational innovation would obviously 

impact one's adoption of it. If attitudes affect practice, then understanding how 

one can change attitudes would be important. For example, research that 

highlights that computer training positively changes teachers' attitudes toward 

technology (Green & Kluever, 1993; Knezek, Christensen & Rice, 1996; Gilmore, 

1998) is worthwhile because it gives educators an action plan for changing 
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attitudes. The shortcoming with such an approach is that computer training and 

other forms of attitude-changing experiences when mandated from the outside, 

can be less affective. Authentic teachers, by definition, seek to understand 

personal viewpoints (attitudes, beliefs and knowledge), and strive to take 

responsibility for their actions. Responsible action might be participation in 

computer training. The initiating force (the authentic self or an outside mandate) 

can have a big influence on the end result. 

Teacher Knowledge and Beliefs 

Byrom (1998) argues that teachers are more likely to use those 

technologies that best agree with their overall approach to teaching and learning: 

"Teachers tend to adopt innovations that are in line with their beliefs about how 

children learn and which teaching methods work best; teachers who believe 

technology and media can improve learning are most likely to use it on a daily 

basis" (p. 7). Al lowing teachers the opportunity to explicitly state their beliefs 

about teaching and learning and about technology is important because it may 

help them develop a habit of critically reflecting on their teaching practices. 

Topper's (1998) findings on critical reflection are consistent with the ideas that 

authenticity and T M could enhance technology integration. Topper (1998) found 

that opportunities for teachers to talk about technology caused changes, which he 

believed, reflected: "a growing thoughtfulness and critical stance towards 
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technology that wi l l help the members of the support group cope with the changes 

in the future related to technology use in their school" (p. 123). 

In a study of excellent teaching and early adopters of instructional 

technology by Jacobsen (1998), it was found that early adopters held a common 

belief; that they "have intrinsic motivation and a belief structure that integrating 

technology into their teaching is the right thing to do" (p. 166). The early 

adopters in Jacobsen's (1998) study "seem to be constantly changing teaching and 

learning processes, reformulating and pushing the edges of the problem.. .and 

seemed more content with risk-taking than the status quo" (p. 166). 

Jacobsen's (1998) results are consistent with the literature on change and 

technology integration. According to Marcinkiewicz (1993), making educators 

more wil l ing to change is a key factor in fostering computer integration. The early 

adopters in Jacobsen's (1998) study were faculty who demonstrated a willingness 

to change. Fullan (1993) argues that such willingness has an interpersonal 

dimension to it as well: "the teacher of the future must be equally at home in the 

classroom and in working with others to bring about continuous improvements" 

(p. 14). 

The research by Jacobsen (1998) and Dawson (1998) both support the idea 

that teacher beliefs can be an indicator of practice. Topper's (1998) findings 

demonstrate that an explicit attention to teachers' beliefs, and the awareness that 
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one is taking the time to reflect on held beliefs has a positive impact on changing 

beliefs. For successful technology integration teachers not only need the belief 

that technology should be integrated into their teaching, they must also reflect on 

their teaching practices and challenge the beliefs that underpin those practices 

(Topper, 1998). In short, they must believe that reflecting on their beliefs is 

important. 

Reflecting on beliefs and practices is supported by Mi l l e r and Olsen, 

(1995), who state "schools should be challenged by new ideas, not by getting on 

the technology bandwagon" (p. 76). If technology integration is to be seen by 

teachers as a reliable way of improving teaching and learning, it would be viewed 

as a personally warranted belief. If technology integration is a reliable way of 

improving teaching and learning, it may be the case that teachers wi l l act upon 

this belief. Such a motivation is more in line with the notion that teachers' actions 

are usually a reflection of their beliefs about teaching and learning. It would 

follow that there is value in having teachers look at how they come to know (their 

beliefs) and how that should extend to their teaching. 

Self-Efficacy 

While it is understood that teachers' beliefs about computers in their 

classrooms are important, their beliefs about how well they might use that 

technology is just as relevant. Albion argues this point: 
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teachers' beliefs are a significant factor in their success at 

integrating technology, that self-efficacy beliefs are an important, 

and measurable, component of the beliefs that influence 

technology integration and that particular instructional strategies 

might be effective for increasing self-efficacy beliefs relevant to 

technology integration (p. 4). 

Bandura (1986) defines self-efficacy as a person's judgment of their 

capabilities to organize and execute courses of action required to attain designated 

types of performances. "It is concerned not with the skills one has but with the 

judgments of what one can do with whatever skills one possesses" (Bandura, p. 

391). Bandura (1986) goes on to explain that it is also "the strength of people's 

convictions in their own effectiveness that is l ikely to affect whether they wi l l 

even attempt to cope with given situations" (p. 391). 

Many have applied this concept of self-efficacy to computers. Computer 

self-efficacy has been identified as a reliable predictor of computer usage 

(Compeau & Higgins, 1995; Olivier & Shapiro, 1993; Miura , 1987; Maitland, 

1997). Alb ion , (1999) extends this further in identifying that teachers' self-

efficacy belief about using technology for teaching is directly related to their 

practice. 
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Pajares (1996) identifies how, "knowledge, ski l l , and prior attainments are 

often poor predictors of subsequent attainments because the beliefs that 

individuals hold about their abilities and about the outcome of their efforts 

powerfully influence the ways in which they wi l l behave." One explanation of 

Pajares' statement is that knowledge and skill may be necessary but not sufficient 

to cause action. According to Pajares, "one of the more valuable insights 

provided by social cognitive theory has been the observation that confidence is 

both a personal and a social construct—that collective systems such as classrooms, 

teams of teachers, schools, and even school districts develop a sense of collective 

efficacy" (p. 39). The importance of a collective efficacy can be seen in schools 

that hold beliefs that things can happen. "Schools with high collective efficacy 

exercise empowering and vitalizing influences on their constituents, and these 

effects are clearly in evidence—visitors speak of the school's atmosphere or 

climate and describe them as can-do or effective schools" (Pajares, 1996, p. 39). 

These vitalizing experiences may be understood as vicarious in their 

effects. It has been reported that vicarious experiences with the computer 

increase one's feelings of control and confidence (Olivier & Shapiro, 1993; 

Compeau and Higgins, 1995). Pajares (1998) explains that, "the second source of 

efficacy information is the vicarious experience of the effects produced by the 

actions of others. This source of information is weaker than the interpreted results 
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of mastery experiences, but, when people are uncertain about their own abilities 

or have limited prior experience, they become more sensitive to it." Compeau 

and Higgins, (1995) also found that an individual's self-efficacy and outcome 

expectations were positively influenced by the encouragement of others in their 

work group (p. 189). 

Vicarious experiences and encouragement of others are two points 

regarding self-efficacy that have been under-emphasized in the literature. Both of 

these have meaning for the professional development of teachers in IT. They 

demonstrate a research base for a movement in professional development based 

on collaboration and peer mentoring. The ideas of collective self-efficacy and 

vicarious experiences also relate nicely to authenticity. For educators, collective 

self-efficacy and vicarious experiences both suggest that an attention to others' 

experiences with technology has the potential to help one's personal self-efficacy 

in working with technology. Such a disposition (being attentive to experience) is 

valuable when dealing with technology integration and any change issue. 

Pedagogical Beliefs: Constructivist Teaching and Technology 

Because instructional technology has demonstrated potential for allowing 

students to develop their own meaning, any discussion about the role of 

authenticity in technology integration needs to make reference to constructivism. 

According to Winters (1997) the entire shape of education is about to change as 
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we shift, slowly, from objectivism to constructivism. V o n Glasersfeld (1996) 

argues that: "From the constructivist perspective, learning is not a stimulus-

response phenomenon. It requires self-regulation and the building of conceptual 

structures through reflection and abstraction" (p.14). Fosnot (1996) adds that 

"rather than behaviours or skills as the goal of instruction, concept development 

and deep understanding are the foci" (p. 10). For educators, the challenge is to be 

able to build a hypothetical model of the conceptual worlds of students since it is 

these worlds that are potentially very different from what may be intended by the 

educator (von Glasersfeld, 1996). 

Generally, within constructivism, learning theory emphasizes the process 

and not the product. How one arrives at a particular answer, and not the retrieval 

of an 'objectively true solution', is what is important. Learning is a process of 

constructing meaningful representations, of making sense of one's experiential 

world. Within this process, students' errors are seen in a positive light as a means 

of gaining insight into how they are organizing their experiential world. The 

notion of doing something 'right' or 'correctly' is to do something that fits with "an 

order one has established oneself" (von Glasersfeld, 1987, p. 15); discovering that 

a specific idea may lead one down a blind alley is often a good thing. 

In constructivist thought one moves away from a teaching style associated 

with a 'sage on a stage' or one at the center of knowledge-creation to the teacher 
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as a 'guide on the side' or as a facilitator. According to Maurer & Davidson, 

(1998) instructional technology can support children's efforts to construct their 

own interpretations of reality... linking computers with the new pedagogy 

(constructivist teaching) may ultimately offer the most fertile ground for the 

application of technology to education. It can be said, with little dispute, that 

assumptions regarding learning are implicit in designs of instruction and 

education. 

Mayer (1996) describes teachers as "guides" and learners as "sense 

makers." I have found these descriptions of the educational partners to be very 

accurate in computer classes. Computer classes offer an excellent opportunity to 

see how students come to the classroom with a diversity of backgrounds that 

enable them to construct meaning in an impressively large number of ways. 

Consequently, researchers and educators are l inking constructivism, technology 

and learning. This is not surprising since many see in computer-based learning 

environments strong support for the principles of constructivist philosophy 

(Murphy, 1997). In such an environment the teacher can focus on facilitating 

student learning by guiding, coaching and directing learning. This learning 

process can be enhanced by teaching strategies using social constructivism as a 

referent including small-group collaboration, and valuing meaningful activity 

over correct answers (Wood, Cobb & Yackel , 1995). Lonergan would argue that 
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authenticity and constructivism are complimentary with the former supplying 

elements not present but needed in the latter. 

Professional Development 

Professional development is essential for successful technology adoption 

and, the key to successful professional development is to find (or make) time for 

teachers to learn to use and teach with technology (Maney & Brooks, 1996; 

Hadley & Sheingold; 1990; David, 1994; Drury; 1995). Honey and Moeller also 

identify that "districts not only need to continue to commit resources (time, 

money and people) to their technology programs, they also need to adopt 

strategies that are flexible enough to meet the very different needs of very 

different teachers" (1990, p. 8). Although this point is in one sense a 

generalization, it nevertheless, highlights the need for the sensitivity to context—a 

sensitivity that affirms the ever-changing nature of both the technology and the 

educational settings in which it is supposed to be used. 

Mann (1995) argues that the manner in which the technology is introduced 

has major implications for its success. He identifies and critiques three 

approaches to professional development as related to technology integration: 

1. Transformation: proposes that an overhaul of the education system is 

required before teacher development involving computers is possible. 

A l l planning and evaluation functions are directed from the top. 
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2. Collaboration: advocates that educational reform should be 

spearheaded by collaborative interactions over computer networks, 

such as computer workgroups or computer conferences. One 

assumption of this approach is that it changes some of the ways we 

teach and learn from one another. When interactions are planned, 

collaborative learning occurs. 

3. Incrementalism: Calls for continuous improvement; relies on an 

investment in people, not on equipment. Incrementalists propose that 

in-service courses in educational computing be provided to assist 

teachers about how to implement computers in the instructional 

process (p. 2). 

Mann (1995) considers the incrementalist approach to be the best choice 

for successful technology integration. For Mann, transformationalism is a top-

down reform that doesn't work. This is consistent with the literature on change 

and leadership which states that top down reforms do not get full support from . 

teachers (see for example: Fullan & Miles, 1992; Sergiovanni, 1996). Ellsworth 

(1997) also adds that with this criticism of a top-down approach to school reform: 

"a shift from centralized authority to empowered autonomy is critical to survival 

in the Information Age" (p. 4). This is important because it highlights the need 
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for teachers to be able to make their own judgments in this environment. 

Empowered autonomy is a natural product of the authentic teacher. 

Topper (1998) links the ideas of empowered autonomy, professional 

development and teacher beliefs. Topper's study identified how teachers' beliefs 

about teaching and learning shaped and were shaped by their uses of technology 

in a school setting. Topper's study involved classroom teachers who formed a 

support group to discuss their beliefs about technology and the ways in which 

they used technology in their teaching. 

Topper (1998) argued that: 

by learning about technology in a supportive social setting, some 

teachers may begin to question or examine their own taken-for-

granted assumptions about teaching, learning, students, and 

technology. These opportunities represent perhaps the most 

significant aspect of this form of teacher professional development 

around technology adoption as a sustainable forum for teacher 

learning (p. 16). 

Topper (1998) argued that the changes in the individual teachers, as they 

continue to learn about and use technology, has potential to influence change in 

the larger school culture. The teachers in this study participated in group 

discussions led by Topper. The discussions evolved into skill development, the 
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sharing of integration strategies, and discussions on their pedagogical beliefs 

about the value of technology for teaching and learning. It appears that these 

teachers were experiencing, understanding, judging and deciding and that this 

engagement was part of the change process. 

Leadership 

Professional development initiatives that facilitate successful integration 

of constantly changing technology need a style of leadership that can 

accommodate change. Kanter (1995) suggests that, "we are living in a time when 

mastering change is probably the most important thing that leaders can help their 

organizations do" (p. 70). Accordingly, in a changing educational environment, 

leadership has been identified as a key factor in the successful integration of 

technology (e.g., Fullan, 1993, 1998; Senge, 1990; Cafolla & Knee, 1995; Maney 

& Brooks, 1996; Mann, 1995). "We understand by now that organizations 

(schools) cannot be just endlessly 'managed,' replicating yesterday's practices to 

achieve success.. .conditions change and yesterday's assumptions and practices no 

longer work" (Bridges & Mitchell , 2000). Accordingly, leadership for technology 

integration involves much more than establishing a task force (or technology 

committee) to lay out what needs to be done, when, and by whom. 

The tasks of the leader are much broader. They include: ensuring on-site 

support (Bozeman & Hiatt, 1999); providing the time and resources to develop 
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skills for technology integration ( O T A , 1995; Gay, 1997); having a vision (Fullan, 

1993; O T A , 1995); understanding the change process (Bridges & Mitchell , 2000); 

and embracing a democratic process wherein stakeholders are included in 

decision making (Maney & Brooks, 1996; Fullan & Miles , 1992; Wheatley, 

1995). 

Bridges and Mitchell (2000) note that the process of leading for change 

requires that leaders understand the organizational and individual dynamics of 

change. A s individuals experience change, they also experience transition: 

.. .transition occurs in the course of every attempt at change. 

Transition is the state that change puts people into. The change is 

external (the different policy, practice, or structure that the leader 

is trying to bring about), while transition is internal (a 

psychological reorientation that people have to go through before 

the change can work) (p. 2). 

Change is a personal matter. Policies can be implemented and change mandated, 

but ultimately, it is the individual teacher who either changes or refuses to change. 

Leaders who are sensitive to issues associated with personal change and continual 

teacher growth are better prepared to lead (Leithwood, 1992; Poplin, 1992) 

enhancing their chances of experiencing successful technology integration at their 

sites. 



59 

It may be the case that a teacher's willingness or unwillingness to change 

is associated with the broader issue of meaning. Wheatley's (1994) view that 

there is a "call of meaning in our organizational lives" (p. 134) highlights such a 

notion. Leaders strive to improve education, to integrate new technologies, or to 

embrace a new model of teaching. But what, ultimately, is being done? Rather 

than identifying a particular item to integrate, whether it is technology or open 

education, the 'call of meaning in our organizational lives' demands more. It 

demands that organizations both prod and help individuals make sense of their 

professional lives; to understand what they do and why and to ultimately judge 

whether or not they should be doing so. 

Leithwood (1992) explores the issue of meaning by offering three 

fundamental goals for transformational leaders who are dealing with change: 

1. Help staff members develop and maintain a collaborative, 

professional school culture, 

2. foster teacher development, and 

3. help them solve problems together (p. 10). 

How are these three goals related to the call for meaning? First, for anything to 

be meaningful, one has to feel that their contribution is both relevant and heard. 

A s well , i f teachers do not find certain types of professional development 

meaningful, their engagement with that professional development is likely to be 
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minimal. Finally, meaning can motivate a group to problem solve collaboratively. 

If the meaning of the process is difficult to identify, it is not likely that the 

participants wi l l be engaged. 

Given the connection between Wheatley's call for meaning and the goals 

identified by Leithwood (1992), it is understandable that Leithwood states that 

transformational leadership can make a difference in school reform. In fact, 

Leithwood's (1992) study "demonstrated highly significant relationships between 

aspects of transformational leadership and teacher's own reports of changes in 

both attitudes toward school improvement and altered instructional behavior" (p. 

12). Transformational leadership demonstrates potential for improving the 

success of technology integration in schools. In short, a leadership model that 

helps teachers seek meaning in their professional lives is more likely to help 

schools be successful in integrating technology. 

Summary 

This review highlighted the many variables that affect teachers' 

integration of technology into teaching and learning. One of the drawbacks with 

research that deals with variables affecting teachers' adoption of IT is that there is 

no binding—no unifying or underlying position that brings together the literature 

on all the variables. Or, for that matter, a position that helps one makes sense of 

this large body of literature. Lonergan's notion of authenticity is a useful tool for 
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making sense of the literature because a bi-product of being authentic is an 

awareness of the highlighted variables—attitude, ski l l , professional development, 

critical reflection, leadership, etc. Also authenticity has an active component that 

requires the individual to do something with the awareness; questioning validity, 

critically reflecting, judging and deciding. In that way, authenticity unifies. It 

also requires the individual to attend to the extrinsic and intrinsic variables. It 

offers a viewpoint; a perspective that ties together all the different areas 

associated with technology integration. This gives one a sense of control over the 

process in that it provides a stable structure (transcendental method) that is 

foundational for all inquiry into technology integration. Transcendental method, 

.. .assures continuity without imposing rigidity. Continuity is assured 

by the source of the basic terms and relations, for that source is 

human cognitional process in its concrete reality. Rigidity is not 

imposed, for a fuller and more exact knowledge of human cognitional 

process is by no means excluded and, in the measure it is attained, 

there wi l l follow a fuller and more exact determination of basic terms 

and relations (Lonergan, 1972, p. 21). 
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By applying Lonergan's method to the relationship between authenticity and 
technology integration, 

• I needed to Be Attentive to the research on the variables that affect teachers' 
integration of technology. 

• Now I need to Be Intelligent in asking: What is the relationship between 
these variables, authenticity and transcendental method? 

• Next I need to Be Reasonable in deciding that authenticity and T M offer a 
way of understanding and addressing technology integration —a way that 
links together all the different areas associated with technology integration. 

• Finally, I need to Be Responsible in acting upon that judgment by attempting 
to highlight Lonergan's methodology as a structure for teachers dealing with 
technology integration. 

Authenticity, Transcendental Method A n d Teaching With Computers 

A teacher deepens her authenticity by being consciously attentive, 

intelligent, reasonable and responsible. In Lonergan's view, the essence of 

education is nothing other than the fostering of attentiveness, intelligence, 

reasonableness and responsibility to the utmost. Teaching with technology should 

be concerned with fostering authenticity. A teacher who has an authentic 

disposition towards current teaching practices and the art of teaching in general, 

would make an effort to ask questions of their own and those similar to the 

sample questions outlined earlier in Table 1. 

Although, this thesis does presuppose that technology adoption is good, it 

is not to be interpreted as saying that all authentic teachers are uncritical of 

technology and have positive attitudes towards technology. Rather, the authentic 
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teacher would strive to understand technology and be critical of the technology in 

an attempt to understand the best utility of that technology. 

Consequently, the purpose of the present study is to explore the 

relationship between authenticity and the integration of technology into teaching 

in a manner similar to those who researched other factors that influence the 

integration of technology into teaching and learning. The hypothesis of the study 

is that there is a positive correlation between teachers' authenticity and their 

beliefs about the integration of computer technology into their teaching. If it can 

be demonstrated that authenticity positively influences technology integration, 

then the researcher claims that the fostering of authenticity is a valuable process 

worthy of being attended to, understood, affirmed and acted upon. In other 

words, the integration of instructional technology into teaching and learning may 

be improved by the ever-deepening authenticity of the individual teacher. This 

study hopes to highlight the role of authenticity for teachers' integration of 

technology into their teaching practices. 
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C H A P T E R T H R E E : M E T H O D O L O G Y 

This research is a quantitative examination of the question: 1) are 

authentic teachers more inclined to integrate technology into their teaching? 

Methods 

Participants 

Since it was impractical to test every member of the teaching population, a 

sample was used. A l l teachers in the Holy Spirit School Board's teacher email 

list were sent a survey. This included teachers in Lethbridge and surrounding 

area. Teachers were solicited by their presence on the board mailing list. 

Unfortunately the list was out-of-date which resulted in some teachers being 

excluded from the research. From the total 213 who were surveyed, 66 responded 

(31%). 

Instruments 

A l l participants were given two surveys: an authenticity survey and a 

technology integration survey. Authenticity was measured by using a scale 

developed by Helminiak (1994). The teachers' integration of technology was 

measured by using a selection of subscales used by Jacobsen (1998). 

Authenticity Scale 

The present investigation uses an instrument developed by Helminiak 

(1994) to measure authenticity as defined by Lonergan. The instrument has two 
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subscales: Rokeach's Dogmatism Scale (1960) and R y f f s Autonomy Scale 

(1989). 

Validity and Reliability of Authenticity Scale 

This research adopts Lonergan's (1972) notion of authenticity as a major 

theoretical foundation. Helminiak was a teaching assistant for Lonergan from 

1981-1984. In his work, Helminiak draws parallels between Lonergan's ideas on 

authenticity and the underlying focus of Rokeach's and R y f f s scales. According 

to Helminiak (1994), Rokeach's (1960) Dogmatism Scale is "first and foremost a 

measure of the extent to which the total mind is an open mind or a closed one." 

For Rokeach (1960) the defining characteristic of the open or 

closed mind is the extent to which the person can receive, evaluate, 

and act on relevant information received from the outside on its 

own intrinsic merits....Examples of irrational internal pressures 

that interfere with the realistic reception of information are 

unrelated habits, beliefs and perceptual cues, irrational ego, 

motives, power needs, the need for self-aggrandizement, the need 

to allay anxiety, and so forth (p. 57). 

Helminiak (1994) demonstrates how Rokeach's assertions about his 

research apply to each of the four transcendental precepts proposed by Lonergan 

(Be attentive, Be intelligent, Be reasonable, Be responsible). For Helminiak 
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mind' does entail authenticity" (p. 83). Helminiak identifies the following: 

while the scale is designed to measure open and closed 

mindedness, the scale does not measure responsible choice and 

behavior. That is to say, though what the scale measures has 

implications for behavior and, on Rokeach's own understanding of 

the matter, those implications are in line with the fourth-level of 

consciousness concern for responsibility, the scale is not designed 

to measure whether one is responsible or not (1994, p. 85). 

For Helminiak to measure authenticity on the fourth level of 

consciousness, a supplementary scale was needed. Helminiak chose R y f f s 

Autonomy Scale to measure authenticity on the fourth level. According to 

Helminiak: 

operation on the fourth level Of consciousness is determined by 

the question, What am I going to do about it? The required 

response is a decision that is responsible, that is, a decision that is 

in accord with what one knows to be fact and with what one 

believes to be worthwhile. Accordingly, the full indication of 

authenticity in terms of the criterion of the fourth level of 
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consciousness is a life lived with personal integrity and good wi l l 

(1994, p. 86). 

Helminiak used R y f f s (1989) Autonomy subscale on the understanding 

that it seemed appropriate for measuring authenticity in terms of responsibility. 

The high scorer on this subscale 'is self-determining and independent; able to 

resist social pressures to think and act in certain ways; regulates behavior from 

within; evaluates self by personal standards' (Ryff as cited in Helminiak, 1994). 

"These characteristics square well with what is required by responsibility in 

Lonergan's (1972) sense" (Helminiak, 1994, p. 87). 

In Helminiak's research the coefficient alpha of the scale was .81. In the 

present study the coefficient alpha was .87 for the A U T O and .80 for the O P E N 

scale. Helminiak (1994) found that both sub-scales accurately measured what 

they intended to measure but the combined score was not an accurate 

representation of Lonergan's authenticity. " A more accurate measure of 

authenticity requires participants to have a high score on both the dogmatism and 

autonomy scales, not only a high combined score" (Helminiak, p. 178). To score 

as authentic, teachers needed to score high on both subscales. Helminiak explains 

one obvious reason for this: 

it is highly probable that people exhibit a gap between what they 

know and how they act. Evidently, some may well be open to 
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knowing what they can but may not be equally able to act on their 

knowledge, while others may act consistently on their convictions 

but may not be open enough to be fully informed about things 

(Helminiak, 1994, p. 178). 

Given this suggestion, the present study scored authenticity in both ways. 

First, following Helminiak's original scoring, and secondly by making the one 

adaptation as suggested by Helminiak. It appears that this research is the first to 

use both measures, making a comparison possible. 

Technology Integration Scale 

The technology integration scale used pre-existing subscales developed and 

compiled by Jacobsen (1998). The purpose of the technology integration scale is 

many-sided as it was used to identify: 1) general participant information; 2) 

patterns of computer technology use; 3) methods for using and integrating 

technology in teaching and learning; 4) changes to teaching and learning 5) 

incentives to integrate technology; 6) barriers to integrating technology; and 7) 

learning about technology. 

Validity and Reliability of Technology Integration Scale 

The technology integration scale w i l l be used to measure various aspects 

of individual teacher's integration of computers into their teaching. Jacobsen 

(1998) found the internal consistency of the subscales yielded coefficient alphas 
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ranging from .88 to .93. In the present study the internal consistency yielded 

coefficient alphas ranging from .78 to .88. 

Procedures 

Survey Distribution 

Using Holy Spirit Catholic School Board's teacher email list, two hundred 

and thirteen teachers were given the surveys. Each teacher was sent an e-mail 

message requesting his or her participation in the research project. To be sure that 

teachers who were not regular e-mail users received the request, a letter 

requesting their participation was given to the principal of each school in Holy 

Spirit Catholic School District. 

The principals were asked to read the letter of invitation to participate to 

their teachers and to tell them that hard copies of the surveys would be made 

available upon request. In this way, participants had the option to either complete 

an on-line survey or a hard copy of the survey. This method, proved to be less 

than effective. It would have been better i f the principals had hard copies of the 

survey to deliver to teachers at the same time that they read the invitation to 

participate—not just have them available upon request. This was considered a 

major flaw in the delivery of the survey instrument. Teachers who wanted a hard 

copy had to go to the trouble of requesting one. In retrospect this was not the best 

method of requesting off-line participation and it might have affected the results 
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of the research by limiting the involvement of teachers who would have preferred 

to complete the survey with paper and pen. 

Online Survey Procedure 

The email addresses of all teachers on the Holy Spirit Catholic School 

Divis ion teacher mailing list were used to administer the surveys online. This 

seemed to be an effective way to distribute the online survey to participants who 

were wil l ing to complete it. A link to the survey was placed in the body of the 

email message. When participants completed and submitted their data 

electronically, their responses were automatically posted to a database located on 

a server. Submitting the on-line survey was simply done by clicking on a button. 

Drawbacks To Online Survey 

During the first three days of data collection with the survey, I received 

emails regarding the online survey. There were a number of problems that were 

highlighted by different teachers. The following are examples of email messages 

that I received in response to technical difficulties with the survey: 

• I started your form but hit return by mistake and it sent in the info 

but I was not finished. Did you want to send it back to me or 

should I start over? 
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• My computer froze in the middle of the survey. I'll try it again 

later if I have time. This may not have been a big issue, except 

that in this case the teacher did not f i l l in the survey again. 

• I did the survey, when I pressed the submit button, nothing 

happened. I don't know if you received my information or not. 

• In some of the questions I wanted to clarify my answer, but there 

wasn't anywhere to do so. 

For the first comment, the participant could have pressed the back button 

and gone back to the survey. It was too late to do so once that was communicated 

to that teacher. This happened because the Return key was set as the default for 

the submit button. This was not good formatting because participants might 

automatically hit the Return key while writing text or finishing a sentence. There 

were also two instances of teachers emailing comments about their computers 

crashing (freezing) in the middle of the survey. Although that is more an issue of 

the computers that the participants are using, it is a level of frustration that may 

have had an impact on the numbers who completed the survey. The last comment 

also suggests that a hard copy of the survey may have given participants the 

perception of a greater ability to comment on their responses by giving additional 

info. Although there was a space for additional comments, there wasn't a space 

for comments after each question. 
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The comments associated with online surveys are understandable 

considering that this is a relatively new way of conducting research. Jacobsen 

(1998) states that: 

"Although it is likely that web-based research methods w i l l be an 

increasingly viable means to collect data from an entire faculty 

population in the future, a researcher must also carefully consider 

who may be excluded from their chosen sample i f exclusively web-

based survey methods are used for an investigation." 

This is a significant issue for any research and particularly research that is 

dealing with a question concerning technology use. One assumption of the 

present investigation is that all teachers do have and use an email account. So, 

in this way the research did obtain a representative sample of desired 

respondents. Although I am very comfortable with using a computer, I found 

the hard copy of the survey much easier to complete. I think that this was an 

issue of being able to see the whole survey, to physically flip through the pages 

and see how much was left to go. In retrospect, displaying the number of 

questions to answer or providing a survey design that incorporated a more 

visual component would have been useful. 
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Advantages of the Online Survey 

Once the data were entered electronically, they were ready to import into a 

statistics program (SSPS) for immediate analysis. 

The advantages to the online survey were: 

1. Cost. Conducting research on-line alleviated photocopying and mail 

expenses. This research could easily be continued or expanded to 

include teachers of other districts. In this way, online research allows 

you to gather more data that one might not have been able to afford 

otherwise. 

2. Speed. The gathering of the data was faster. A s soon as the survey 

was completed it was submitted. In traditional methods, one would 

still have to collect the completed surveys. 

3. Error Reduction. B y having respondents complete the survey 

electronically there was a reduced rate of error. Essentially there was 

no third party entering the data. The results as given were transferred 

to SPSS for analysis. 

Hard-Copy Survey Procedure 

A paper-based form of the survey was printed and made available to 

participants, primarily to avoid excluding potential participants from this project 
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who may not be comfortable using the on-line format. I received 11 emails or 

phone calls requesting hard copies of the survey. Again, I felt that this was 

satisfactory. Although no principals said they had requests for hard copies at the 

time they made the announcement, a couple teachers did mention that it would 

have been better to have copies available at the time of the announcement. In 

retrospect, I believe that having the hard copies available at the time principals 

introduced the research at their staff meetings would have been a much better 

approach. I was surprised at how few schools use email as a way to deliver 

materials to their teachers (announcements, etc.). Only 3 of 11 teachers who 

requested the hard copy of the survey completed the survey within the time frame 

allotted. In one case, after delivering the hard copy to a teacher at the school, he 

responded that since I went to the trouble of delivering it, he would complete it 

online. In the end, it was not completed. In several cases, it was the feeling of the 

researcher that the teachers were 'making a statement' about technology. In one 

situation a teacher responded that she didn't like the idea of having to complete 

something online. Another teacher commented that she's sick of technology 

being pushed by administration. Neither of these individuals completed the 

survey. 
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Analysis 

Scoring the Authenticity Scale 

The Dogmatism Scale (Rokeach, 1960) contains 39 items (see Appendix 

A : The Survey Instrument). Each is scored on a 6-point scale (+3, +2, +1, -1, -2, 

-3) from "agree very much" to "disagree very much." On all items of the 

Dogmatism Scale, agreement indicates a closed mind or high degree of 

dogmatism and disagreement indicates an open mind. For this project, the scoring 

was done in the manner used by Helminiak. The items were reverse-scored so 

that a high score indicates a high degree of open-mindedness or non-dogmatism 

(OPEN), an aspect of A U T H (Helminiak, 1994). 

The Autonomy Scale (Ryff, 1989) is scored by assigning 1 to 6 (strongly 

disagree to strongly agree). Some of the items w i l l be reverse scored. (Please see 

Appendix A ) . In Helminiak's research the coefficient alpha of the scale was .81. 

In the present study the coefficient alpha was .87 for the A U T O and .80 for the 

O P E N scale. 

Helminiak scored the scale by combining the score of the A U T O scale and 

the O P E N scale. For Helminiak (1994) the calculation of A U T H was done by 

giving the O P E N scale a weighting of three-quarters (because it accounted for the 

first three levels of consciousness) and the A U T O accounted for one-quarter of 

the total score. This scoring was done on: 
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"the presumption was that O P E N measures authenticity on the first three 

levels of consciousness and A U T O measures, it on the fourth level and 

that all four levels are equally weighted. The total score, computed in this 

way was taken as a measure of A U T H (Helminiak, 1994, p. 88). 

When scoring the Authenticity scale following Helminiak's method one 

major difference between the two methods of the scoring of the Authenticity scale 

is in the way in which the scores of the two scales are combined to determine 

authenticity. The present study also scored the A U T H scale by looking for high 

scores (scores above the mean) for both of the sub-scales. In this study, 

participants were identified as authentic i f both scores on the sub-scales were 

above the mean; regardless of their composite authenticity score. This method of 

scoring was used because it seemed to be more in line with Lonergan's 

understanding of authenticity. If a teacher scored high on the first three levels of 

consciousness but did not score high on the fourth level of consciousness, she 

would not be authentic because authenticity is a product of following all of the 

imperatives. One has to score high on both sub-scales because one must act 

responsibly in acting upon what one believes to be the case in order to be 

authentic. 
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Scoring and Analysis of the Technology Integration Scale 

The technology integration survey was analyzed by looking at relative 

frequency distribution. A frequency distribution shows the number of 

observations falling into each of several ranges of values. Frequency distributions 

can show either the actual number of observations falling in each range or the 

percentage of observations. In this research, the latter was used. Next, the means 

of the responses in the selected response scales were compared. Two-tail 

significance tests were run to check for significant differences between high and 

low authenticity teachers. 

Below is a description of each of the subscales and the scoring breakdown. 

Patterns of Computer Technology Use. The first section of the survey 

consists of 17 questions used to gather information about individual computer use, 

access to technology, personal satisfaction, prior learning, and hours of use. 

Results from this subscale were used to highlight teacher satisfaction and 

computer usage as it relates to technology integration and authenticity. 

Generalized S elf-Efficacy. The second section of the survey consists of a 

10-item Generalized Self-Efficacy Scale (GSE), developed by Schwarzer and 

Jerusalem (1995). Respondents use a 4-point scale (i.e., 1= Not at all true, 2 = 

Sometimes true, 3 = Often true, and 4 = Almost always true) to indicate how well 

they feel each statement describes them. The G S E scale was included in the 
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present survey to explore the potential relationship between self-efficacy, 

authenticity and integration of technology into teaching and learning. 

Participant Information. The third section consists of 5 items that collect 

information about the participant's age, gender, type of teaching contract, total 

years teaching, and number of student teachers. The participant information 

questions were included to explore the relationship between these items and 

authenticity. 

Changes to Teaching and Learning. The fourth section of the survey 

consists of 10 selected-response items that collect data about changes to teaching 

and learning. Participants used a five-point scale (i.e., 1 = Strongly 

Agree, 2 = Agree, 3 = Neutral, 4 = Disagree, 5 = Strongly Disagree) to indicate 

their level of agreement with each statement about how the integration of 

technology may change the teaching and learning environment. Two open-ended 

questions allowed participants to add comments on changes they have observed in 

teaching and in student learning as a result of integrating technology in their 

teaching. 

Incentives to Integrate Technology. The sixth section of the survey 

consists of 12 selected response items. Participants used a five-point scale (i.e., 1 

= Strongly Agree, a major incentive, 2 = Agree, 3 = Neutral, 4 = Disagree, 5 = 

Strongly Disagree, not an incentive) to rate each statement about important 
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incentives and motivators. The data collected in this section wi l l be used to 

compare high and low authentic teachers' views on incentives to integrate 

technology. This section also used two open-ended response questions to gather 

qualitative data about motivators and incentives that may encourage teachers to 

use technology in their teaching. The open-ended responses were grouped and 

then compared between groups. 

Barriers to Integrating Technology. The seventh section of the survey 

consists of 20 selected-response items that collect ordinal data about barriers to 

integrating technology for teaching and learning. Participants used a five-point 

scale (i.e., 1 = Strongly Agree, a major barrier, 2 = Agree, 3 = Neutral, 4 

=Disagree, 5=Strongly Disagree, not a barrier) to rate each statement. This 

section also used one open-ended response question to gather qualitative data 

about barriers that may prevent faculty members from using and integrating 

technology into teaching and learning. 

Methods For Using and Integrating Technology. This section of the 

survey used one open-ended response question to gather additional information 

about the methods that have been used in teaching and learning using technology. 

This item was used to see i f there was a difference between the types and number 

of methods used by authentic and non-authentic participants. 

The next chapter explores the results of the research. 
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C H A P T E R F O U R : R E S E A R C H R E S U L T S 

Chapter four summarizes the survey results from this study. Survey data 

collection began on March 5, 2001, and concluded on March 26, 2001. The 

survey data has been subjected to a number of statistical analyses in order to 

explore, describe and interpret results from the entire sample for each subscale. 

Survey Results 

Complete survey data was obtained from 66 participants (63 online and 3 

paper) of the 213 to whom it was sent (31% return). Due to the low response rate 

the results should be interpreted very carefully. However, the results reflect 

findings in other studies and the interpretations are provided with the supportive 

pieces of research. There were some difficulties with the online survey. Eight 

individuals commented on problems with submitting responses online. In at least 

five of these cases, their responses are not part of the results because their entries 

did not get into the database. This was not known until the survey was 

completed. In three cases, the individuals completed the survey, and pressed 

Submit, without anything happening. In one case, the individual could not submit 

a survey so they forwarded the web-based page to me. Unfortunately, the 

responses did not get sent with the page. In another case, the individual 

completed part of the survey and pressed the < Enter> key, which resulted in the 

submission of incomplete information. At least five teachers have commented 
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about the survey, yet their responses were not part of the data collection. It is not 

clear exactly what happened to those responses. Presumably there was a technical 

problem that occurred and an indeterminate number of responses were never 

posted to the database on the server. 

The results of the authenticity scale are presented first to establish the 

different groups. Next, the results of subscales of the technology integration scale 

wi l l be presented. 

Authenticity Scale 

Results from R y f f s (1989) Autonomy Subscale ( A U T O ) and Rokeach's 

(1960) Dogmatism Scale (OPEN) were used to identify participants as authentic. 

In the A U T O subscale, participants used a six-point scale (e.g., 1 = Strongly 

Disagree, 2 = Disagree Somewhat, 3 = Disagree Slightly, 4 = Agree Slightly, 5 = 

Agree Somewhat, 6 = Strongly Agree) to indicate the level of agreement with 

fourteen items dealing with autonomous behavior. For the O P E N subscale, 

participants used a six-point scale (e.g., 1 = Agree Very Much , 2 = Agree On The 

Whole, 3 = Agree A Little, 4 = Disagree A Little, 5 - Disagree On The Whole, 6 

= Disagree Very Much) to indicate the level of agreement with 39 items dealing 

with what the general public thinks and feels about a number of important social 

and personal questions. Using Cronbach's alpha, the results of this scale showed 

an internal consistency of .82 (See Appendix A ) . 
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Helminiak (1994) claimed that it is important that high scores on both 

subscales be used to determine authenticity. In addition to using the combined 

3/4 O P E N and 1/4 A U T O scoring used by Helminiak, authenticity was also 

determined by a formula requiring high scores on both scales. 

With reference to his own 3/4 O P E N , 1/4 A U T O scoring system, 

Helminiak argued that, "such a nifty formula must be too simple when a matter as 

profound as the normative functioning of human consciousness is at stake. So 

deviation from the original formula is to be expected, and the importance of the 

deviation should not be overestimated" (p 177). Helminiak explains why it is 

important to have both A U T H and O P E N to indicate authenticity: 

Evidently, some may well be open to knowing what they can but 

may not be equally able to act on their knowledge, while others 

may act consistently on their convictions but may not be open 

enough to be fully informed about things. Once fomiulated, these 

observations seem prosaic (1994, p. 178). 

Since Helminiak (1994) suggested that a more adequate conception of a 

measure of A U T H would require, from the start, both high O P E N and high 

A U T O (p. 178), the present inquiry also included that scoring method. First, 

following Helminiak's scoring, teachers' A U T H scores were calculated by adding 

75% of their O P E N score and 25% or their A U T O score. Teachers whose A U T H 
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score was equal to, or above 77.25 (the sum of 3/4 of the mean of O P E N [39] and 

1/4 the mean of A U T O [38.25]) were labeled high authenticity teachers using 

Helminiak's scoring {HelHauth) Teachers whose A U T H score was less than 77.25 

were labeled low authenticity teachers using Helminiak's scoring {HelLmth) A 

second scoring method was also used to accommodate for Helminiak's suggestion 

that a more accurate scoring of authenticity would include high scores on both 

scales. For the second method, teachers who scored above the mean on both 

scales were labeled teachers high in authenticity or Hauth. Teachers not scoring 

above the means on both scales were labeled teachers low in authenticity (Lauth). 

Some teachers may have scored above the combined score of 205, but were not 

labeled Hauth i f they scored below the mean on one of the subscales. 

A l l of the teachers who scored as Hauth were in the set of HelHnulh Of the 

additional teachers in the HelHaulh group, 12 were individuals who scored below 

the mean on the O P E N scale and 13 were individuals who scored below the mean 

on the A U T O scale. 
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Table 2: Mean Scores for A UTO and OPEN Scales 

N Minimum Maximum Mean Std. Deviation 

O P E N 66 32.00 65.00 52 6 

A U T O 66 117.00 211.00 153 18.5 

Specifically, based on the mean score in Table 2, participants were 

identified as authentic when their score on O P E N was greater than 52 A N D their 

score on A U T O was greater than 153. On the A U T O scale, 47% of the 

participants scored above the mean. On the O P E N scale, 44% scored above the 

mean. While 61% of the participants scored above the mean on one of the sub-

scales, when combining the scores to identify Hauth, only 15% scored authentic 

(10/66). Using Helminiak's weighting 3/4 O P E N and 1/4 A U T O , 53 % (35/66) 

of the teachers scored equal to or above 77.5 and were included in the set HelHnuth. 

Clearly, then, Hmth is a more demanding (or more restrictive) criterion for defining 

high authenticity. 

Participant Information 

Thirty men (45%) and 36 women (55%) participated in the study for a 

total of 66 participants. The average age of the participants was 41. O f the 

participants, 92% have full-time permanent contracts, 2% have full-time 

temporary contracts, 2% have part-time permanent contracts and 3% have part-
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time temporary contracts. Years of teaching experience ranged from 0.7 to 39, 

with an average of 16 years teaching experience. The participants were also 

asked how many student teachers they had supervised during their teaching 

career. One respondent did not answer. The others reported from 0 to 70 student 

teachers with an average of 13 student teachers having been supervised by the 

participants. 

Within the Haulh group there were equal numbers of men and women (5 of 

each). Within the Lauth group there were 25 males and 31 females. Within the 

HelHauth there were 12 males and 23 females. Within HelLauth there were 18 males 

and 13 females. 

Table 3: Participant Information 

Item Mean Std. Dev. 

1. What is your age (years)? 41 9 

4. How many years (in T O T A L ) have you been teaching? 16 9.3 

5. How many times have you taken a student teacher? 12.8 16.3 

The average ages of teachers and the number of years teaching were slightly 

higher for both low authenticity groups. Yet, on average, both high authenticity 

groups had taken slightly more student teachers than the low authenticity groups 

(12.3 vs. 15.3 and 11.0 vs. 14.3 respectively). 
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Patterns of Computer Use 

O f the 66 participants who responded to the survey, slightly over 60% first 

used the computer as experienced teachers. (See Figure 4 that illustrates in what 

role the participants first used a computer). While 86% of teachers responding 

said they have computers for instructional use, fewer (71%) said that they had 

ready and convenient access to computers, software and needed equipment for 

teaching tasks, 5% stated they did not have such access, and 24% stated that they 

sometimes had access to computers, software and equipment for teaching tasks. 

Although few reported that they did not have access, 24% reported that they only 

'sometimes' have access. This could be considered an issue for technology 

integration. Timetabling of computer lab time and availability of hardware and 

software have been identified as barriers to technology integration (Byrom, 1996). 
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Figure 4: Role of First Computer Use 
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Table 4: Year of First use of Computer for Personal use or Professional 
Academic Tasks 

Year Freauency Percent Cumulative Percent 
1980 2 3.0 6.1 
1981 1 1.5 7.6 
1982 3 4.5 12.1 
1984 6 9.1 21.2 
1985 4 6.1 27.3 
1986 3 4.5 31.8 
1987 4 6.1 37.9 
1988 5 7.6 45.4 
1989 2 3.0 48.4 
1990 4 6.1 54.5 
1991 1 1.5 56.0 
1992 4 6.1 62.1 
1994 5 7.6 69.7 
1995 8 12.1 81.8 
1996 3 4.5 86.3 
1997 4 6.1 92.4 
1998 5 7.6 100.0 
Total 66 

From Table 4, one can see that 54% of surveyed teachers had used a 

computer for personal or professional use by 1990. B y 1998 all the teachers had 

used a computer for personal or professional use. This certainly demonstrates that 

computers are not a novelty for the teachers in this study. B y 1998, 82% of the 

teachers had used the computer for teaching tasks (see table 5). This can be 

explained by looking at the years of teaching experience. The teacher who had 

0.7 years of teaching experience would have first used computers for teaching in 

2001. Also there were four teachers who first used computers for teaching in 
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2000. Two of these were the teachers who identified themselves as having one 

year of teaching experience. At the time of this study all teachers were using the 

computer for teaching tasks. 

Table 5: First Year of Using a Computer for Teaching Tasks 

Year Frequency Percent Cumulative Pe 
1981 2 3.0 3.0 
1984 1 1.5 4.5 
1986 1 1.5 6.0 
1987 1 1.5 7.5 
1988 1 1.5 9.0 
1989 1 1.5 10.5 
1990 6 9.0 19.5 
1991 1 1.5 21.0 
1992 5 7.6 28.6 
1993 2 3.0 31.5 
1994 2 3.0 34.5 
1995 9 13.6 48.2 
1996 3 4.5 52.7 
1997 8 12.1 64.8 
1998 11 16.7 81.5 
1999 7 10.6 92.1 
2000 4 6.1 98.5 
2001 1 1.5 100.0 
Total 66 

B y 1998, 82% of teachers had a computer for professional use. The 

results of First Year of Using Computer for Teaching Tasks & Year Received 

Computer for Professional Use show that the yearly percentages are very closely 

related (See Tables 5 & 6). 
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Table 6: Year Received Computer for Professional Use 

Year Frequency Percent Cumulative Percent 
1980 2 3.0 4.5 
1981 1 1.5 6.1 
1984 2 3.0 9.1 
1985 3 4.5 13.6 
1986 1 1.5 15.2 
1988 1 1.5 16.7 
1989 1 1.5 18.2 
1990 4 6.1 24.2 
1991 1 1.5 25.8 
1992 5 7.6 33.3 
1993 2 3.0 36.4 
1994 2 3.0 39.4 
1995 9 13.6 53.0 
1996 5 7.6 60.6 
1997 5 7.6 68.3 
1998 9 13.6 81.9 
1999 7 10.6 92.5 
2000 2 3.0 95.5 
2001 1 1.5 97.0 
N / A 2 3.0 100.0 
Total 66 

Responses to Item 13 of the Patterns of Use Scale, indicated that 35% of 

participants acquired their initial computer skills through self-teaching, 37% 

identified self-teaching and formal courses, 12% learned from a colleague, 9% 

learned from formal courses, and 9% of the participants identified other methods 

of learning; 5 out of the 6 indicating the 'other' source as being their spouses. 

Item 14 asks participants what, primarily, was responsible for their overall range 

of computer knowledge and skills. As can be seen in Table 7, self-teaching (32%) 



and the combination of self-teaching and formal courses (39%) accounted for 

71% of the reported overall range of computer knowledge obtained. 

Table 7: Breakdown of How Computer Knowledge was Obtained 

How Computer Knowledge was Obtained 

Source N Percent 
Self-taught 21 31.8 
Formal courses 2 3.0 
Self-teaching and formal courses 26 39.4 
From a colleague 13 19.7 
From support staff 0 0.0 

Figure 5: Hours of Computer Use per Day 

Hours of Computer Use per Day 

o%-i 1 1— 
less than one hour 1 to 3 hours 3 to 5 hours more than 5 hours 
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Fifty-six percent of the participants had never taught a computer course. 

Forty-four percent were either currently teaching or had taught a computer course 

in the past. Twenty-four percent identified using a computer for less than 1 hour. 

Fifty-six percent use a computer between 1-3 hours per day; 15% between 3-5 

hours a day and 3% more than 5 hours a day. 

Overall Teacher Satisfaction 

Items 9-12 were used to determine overall teacher satisfaction. 

Participants used a five-point scale (e.g., 1 = Strongly Agree, 2 = Agree, 3 = 

Neutral, 4 = Disagree, 5 = Strongly Disagree) to indicate the level of agreement 

with four items. There was little statistical difference between high and low 

authenticity (both groups) regarding overall teacher satisfaction for 3 of the 4 

items listed. 

However, low authenticity teachers expressed statistically higher 

agreement, t = -1.506, df= 64, p < .05 ( X = 2.38 vs. 2.90) to the question, "How 

satisfied are you with T R A I N I N G made available to you at school for computer-

related T E A C H I N G tasks?" Helminiak's high authenticity teachers expressed 

statistically higher t=1.43, df=64, p < .05 ( X = 2.38 vs. 2.90) agreement to the 

question, "How satisfied are you with S U P P O R T made available to you at school 

for computer-related T E A C H I N G tasks?" 
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Table 8: Overall Teacher Satisfaction, HelLaulh vs. HelHc 

Std. 
Item N Mean Deviation i-value 

Item 9: How satisfied are you with 
S U P P O R T made available to you at 
school for computer-related 
T E A C H I N G tasks? 

HelLmth 

HelHauth 

31 
35 

2.35 
2.00 

1.14 
.87 1.427 

Item 10: How satisfied are you with 
T R A I N I N G made available to you at 
school for computer-related 
T E A C H I N G tasks? 

HelLaulh 

HelHauth 

31 
35 

2.45 
2.46 

1.12 
.95 -.022 

Item 11 : How satisfied are you with 
current school investment plans (e.g., 
professional development funds) with 
regard to the acquisition of computer 
technology for I N D I V I D U A L 
teachers? 

HelLauth 31 
35 

2.81 
2.86 

.98 
1.12 

-.195 

Item 12: How satisfied are you with 
current school investment plans with 
regard to acquiring computer 
technology for T E A C H I N G and 
L E A R N I N G activities: 

HelLauth 

HelHaMh 

31 

35 

2.45 

2.49 

.99 

1.07 

-.134 
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Table 9: Overall Teacher Satisfaction, LaMh vs. Hc 

Std. 
Item N Mean Deviation t- value 

Item 9: How satisfied are you with 
S U P P O R T made available to you at 
school for computer-related 
T E A C H I N G tasks? 

Item 10: How satisfied are you with 
T R A I N I N G made available to you at 
school for computer-related 
T E A C H I N G tasks? 

Item 11 : How satisfied are you with 
current school investment plans (e.g., 
professional development funds) with 
regard to the acquisition of computer 
technology for I N D I V I D U A L 
teachers? 

Item 12: How satisfied are you with 
current school investment plans with 
regard to acquiring computer 
technology for T E A C H I N G and 
L E A R N I N G activities: 

General Self-efficacy Scale 

Participants used a four-point scale (1 = Not at all true, 2 = Sometimes 

true, 3= Often true, 4 = Almost always true) to indicate how well they felt each of 

10 statements described them. Using Cronbach's alpha, the results of this scale 

showed an internal consistency of .87. 

L. 'auth 

H, auth 

56 2.18 

10 

1.03 

2.10 .99 .223 

''auth 56 2.38 1.00 

10 2.90 1.10 -1.506 

H, auth 

56 2.84 .97 

10 2.80 1.48 
.081 

L. 'auth 

H. am h 

56 2.50 .99 

10 2.30 1.25 .565 
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Table 10: Means and Standard Deviations of Items on General Self-Efficacy 
Scale, Lauth vs. Hauth 

Item N Mean 
Std. 
Dev. t -value 

1. I can always manage to solve 
difficult problems i f I try hard 
enough. 

La„th 
11 

n auth 

56 
10 

3.25 
2.90 

.67 

.88 1.456 

2. If someone opposes me, I can find 
means and ways to get what I 
want. 

Lauth 

Hauth 

56 
10 

2.71 
2.40 

.68 

.70 1.341 

3. It is easy for me to stick to my 
aims and accomplish my goals. 

Lauth 

n auth 

56 
10 

3.20 
3.50 

.55 

.71 -1.531 

4. I am confident that I could deal 
efficiently with unexpected 
events. 

Lauth 
TJ 

nauth 

56 
10 

3.45 
3.60 

.66 

.52 
-.699 

5. Thanks to my resourcefulness, I 
know how to handle unforeseen 
situations 

Lauth 

Hauth 

56 
10 

3.32 
3.40 

.72 

.70 -.321 

6. I can solve most problems i f I 
invest the necessary effort. 

Lauth 
ZJ 

auth 

56 
10 

3.43 
3.40 

.66 

.70 
.126 

7. I can remain calm when facing 
difficulties because I can rely on 
my coping abilities. 

Lauth 
ZJ 

" auth 

56 
10 

3.34 
3.10 

.72 

.74 .964 

8. When I am confronted with a 
problem, I can usually find 
several solutions. 

Lauth 

Hguth 

56 
10 

3.23 
3.00 

.66 

.67 1.023 

9. If I am in trouble, I can usually 
think of something to do. 

Laulh 

Hauth 

56 
10 

3.41 
3.20 

.56 

.63 
1.068 

10. I can usually handle whatever 
comes my way 

Lauth 
ZJ 

naulh 

56 
10 

3.39 
3.80 

.59 

.42 
-2.072 
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Table 11: Means and Standard Deviations of Items on General Self-Efficacy Scale, 
HelLauth vs. HelHauth 

Item N Mean Std. Dev. t -value 

1. I can always manage to solve 
difficult problems if I try hard 

HelLauth 

HelHaulh 

31 
35 

3.19 
3.20 

.65 

.76 

-.037 

enough. 

HelLauth 

HelHaulh 

2. If someone opposes me, I can 
find means and ways to get 
what I want. 

HelLaulh 

HelHauth 

31 
35 

2.77 
2.57 

.76 

.61 

1.201 

3. It is easy for me to stick to my 
aims and accomplish my 
goals. 

HelHauth 

31 
35 

3.16 
3.31 

.58 

.58 

-1.064 

4. I am confident that I could 
HelLauth 

HelHauth 

31 
35 

3.39 
3.54 

.72 

.56 

-.990 
deal efficiently with 
unexpected events. 

HelLauth 

HelHauth 

31 
35 

3.39 
3.54 

.72 

.56 

5. Thanks to my resourcefulness, 
I know how to handle 
unforeseen situations 

HelLauth 
HelHaulh 

31 
35 

3.16 
3.49 

.82 

.56 

-1.850 

6. I can solve most problems i f I HelLaMh 31 3.45 .72 .316 

invest the necessary effort. HelHauth 35 3.40 .60 

7. I can remain calm when 
HelLaulh 

HelHaMh 

31 
35 

3.29 
3.31 

.78 

.68 

-.133 
facing difficulties because I 
can rely on my coping 

i_ * 1 * *. ' „ 

HelLaulh 

HelHaMh 

31 
35 

3.29 
3.31 

.78 

.68 

-.133 

8. 
o H\ i htiar< 

When I am confronted with a 
problem, I can usually find 
several solutions. 

HelLauth 

HelHaulh 

31 
31 

3.13 
3.19 

.76 

.65 

-.783 

9. If I am in trouble, I can 
usually think of something to 
do. 

HelLauth 

HelHaulh 

35 
31 

3.20 
2.77 

.76 

.76 

.110 

10. I can usually handle whatever HelLauth 35 2.57 .61 -1.747 

comes my way HelHaulh 31 3.16 .58 

Hauth scored higher than Laulh on 4/10 of the items. HelHaulh scored higher than 

HelLauth on 7/10 items on the scale. Two significant differences were reported: 
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HelHauth expressed statistically higher agreement that t =-1.892, df=64, p<.05 ( X 

= 3.16 vs. 3.49), "thanks to my resourcefulness, I know how to handle unforeseen 

situations." HaMh scored statistically higher on the last item, "I can usually handle 

whatever comes my way," t= -2.072, df=64, p< .05, ( X =3.39 vs. 3.80). 

Changes to Teaching and Learning (Selected Response) 

The changes to the teaching and learning subscale were used to determine 

ways that teachers observed how the use of technology changed teaching and 

learning. Participants used a five-point scale (e.g., 1 = Strongly Agree, 2 = Agree, 

3 = Neutral, 4 = Disagree, 5 = Strongly Disagree) to indicate their level of 

agreement with 10 statements. The internal consistency of this subscale was .80 

(coefficient alpha). Tables 12 and 13 summarize the responses to these items. 
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Table 12: Comparison of Changes to Teaching and Learning (Selected 
Response), H a u t h vs. L a u t h 

Item N Mean Std. Dev. t-value 

1. Teachers can expect more from LaMh 56 2.50 1.18 
-.479 students in terms of their pursuing TJ 

nauth 10 2.34 .94 -.479 

and editing their work. 

2. Teachers can spend more time 
with individual students. 

Lauth 
TJ 

nauth 

56 
10 

3.40 
3.07 

.84 
1.04 

-.942 

3. Teachers can be more comfortable Lauth 56 2.60 1.07 
-.294 with students working Hauth 10 2.52 .76 -.294 

independently. 
Hauth 

4. Teachers are better able to present Lauth 56 3.50 .97 
-2.495 more complex material to Hauth 10 2.70 .93 -2.495 

students. 
Hauth 

5. Teachers are better able to tailor Lauth 56 2.50 .71 
.754 students' work to their individual TJ 

n-aulh 10 2.73 .92 .754 

needs. 

TJ 
n-aulh 

6. Teachers spend less time 
lecturing to the entire class. 

Lauth 
TJ 
"auth 

56 
10 

2.70 
2.63 

.95 

.93 
-.235 

7. Teachers spend more time 
working with smaller groups who 
are pursuing project-based work. 

Lauth 

Hauth 

56 
10 

2.60 
2.54 

.97 

.83 -.220 

8. Teachers wi l l spend more time Lauth 56 2.40 .84 
-.648 acting as a guide and facilitator Hauth 10 2.23 .74 -.648 

with individual students. 

9. Teachers spend less time with the Lauth 56 3.30 .95 
-1.178 whole class practicing or Hauth 10 2.95 .86 -1.178 

reviewing material. 
Hauth 

10.Teachers w i l l spend more time Lauth 56 2.10 .88 
.482 preparing materials and resources Haulh 10 2.23 .79 .482 

for instruction. 
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Table 13: Comparison of Changes to Teaching and Learning (Selected 
Response), HelH a u t h vs. He lL a u t h 

Item N Mean Std. Dev. t -value 

1. Teachers can expect more from 
students in terms of their pursuing 
and editing their work. 

HelLaMh 

HelHaulh 

31 
35 

2.52 
2.23 

1.00 
.94 1.205 

2. Teachers can spend more time 
with individual students. 

HelLauth 

HelHaulh 

31 
35 

3.13 
3.11 

1.23 
.80 

.057 

3. Teachers can be more comfortable 
with students working 
independently. 

HelLaulh 

HelHauth 

31 
35 

2.45 
2.60 

.81 

.81 -.742 

4. Teachers are better able to present 
more complex material to 
students. 

HelHauth 

31 
35 

2.65 
2.97 

.98 

.95 -1.365 

5. Teachers are better able to tailor 
students' work to their individual 
needs. 

HelLauth 

HelHaulh 

31 
35 

2.81 
2.60 

.98 

.81 .936 

6. Teachers spend less time 
lecturing to the entire class. 

HelLauth 

HelHauth 

31 
35 

2.71 
2.57 

.94 

.92 
.605 

7. Teachers spend more time 
working with smaller groups who 
are pursuing project-based work. 

HelLaMh 

HelHauth 

31 
35 

2.55 
2.54 

.89 

.82 .026 

8. Teachers wi l l spend more time 
acting as a guide and facilitator 
with individual students. 

HelLaMh 

HelHmlh 

31 
35 

2.19 
2.31 

.70 

.80 -.649 

9. Teachers spend less time with the 
whole class practicing or 
reviewing material. 

HelLauth 

HelHaMh 

31 
35 

2.74 
3.23 

.89 

.81 -2.325 

10.Teachers wi l l spend more time 
preparing materials and resources 
for instruction. 

HelLauth 

HelHauth 

31 
35 

2.23 
2.20 

.80 

.80 .131 
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Aside from two neutral responses, teachers are in agreement that 

technology has the ability to change teaching and learning. Participants agreed 

most that, "teachers wi l l spend more time preparing materials and resources for 

instruction." Teachers seem to be neutral about "their ability to spend time with 

the whole class practicing or reviewing material," and "spending more time with 

individual students." Overall, high authenticity teachers (both groups) agreed 

more that technology changes teaching and learning. Hauth agreed more than Lauth 

on 8/10 items while HelHaulh agreed more than HelLauth on 7/10 items. HelHauth 

expressed statistically higher agreement than HelLauth t= -2.325, df=64, p<.05 ( X 

= 2.74 v. 3.23) that "teachers spend less time with the whole class practicing or 

reviewing material." Hauth agreed more than Lauth t= -2.495, df=64, p<.05 ( X = 

2.70 v. 3.50) that "teachers are better able to present more complex material to 

students." 

Changes to Teaching and Learning Open-Ended Response 

Every participant replied to the two open-ended questions: "I have 

observed the following changes to teaching as a result of integrating technology," 

and "I have observed the following changes in student learning as a result of 

integrating technology." In order to identify similar comments between groups, 

responses were grouped into three categories: positive (scored 1), neutral (scored 
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2) or negative (scored 3). Responses that stated benefits were scored as positive 

(scored 1). Responses stating drawbacks scored negative (3). Neutral responses 

were scored (2). Neutral responses were ones that reserved judgment, "no 

comment, I've only just begun," or "it is not sufficiently integrated enough yet to 

tell," or "I have not observed changes because I don't use technology a lot yet." 

In response to changes to teaching, 62% responded with positive comments, 22% 

with neutral comments and 17% with negative comments. For changes to 

teaching, 80% of Hmlh teachers reported positive comments. 

HelHauth were more inclined to give positive comments to "I have 

observed the following changes in student learning as a result of integrating 

technology: t (66) = -1.178, p < .05 ( X = 1.41 vs. 1.80). Hauth expressed 

statistically more positive responses t (66) = 2.54, p < .05 ( X = 1.31 vs. 1.83) in 

identifying changes to teaching. A l l groups (HautK LauthHelHautK and HelLauth) 

responded with comments in each of the three categories. The following are 

examples of positive responses: 

• A greater chance for documentation of student learning and more 

ways (ex. web site) to present documentation to parents. 

• An increase in research choices (ex. software, Internet) and an 

, opportunity to teach students to become more discerning consumers of 

information. 
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• The assignments teachers give students are more specific and 

curriculum related when using technology. 

The following are examples of negative responses: 

• A whole other set of things to learn and be accountable for, and I'm 

really not convinced it is as useful as the people pushing it seem to 

believe. 

• Developing a lack of confidence. Relying on colleagues who have 

more skill. More stress. 

• More stress and less of a concentration on what's important—reading, 

writing and arithmetic. 

The following are examples of neutral responses: 

• I have noticed that teachers are forced to keep up with technology so 

that they can stay one step ahead of the students when integrating it in 

to the classroom. 

Incentives to Integrate Technology (Selected response) 

Participants were given 12 statements identifying important incentives and 

motivators for integrating technology. The scale used a 5-point scale (1-Strongly 

Agree; major incentive, 2—Agree, 3—Neutral, 4—Disagree, 5—Strongly 

Disagree; not an incentive). The internal consistence of this scale was moderately 

high (Cronbach's alpha = .78). 
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Aside from two neutral responses to: "computer tools enable me to 

communicate and interact more with students," and "technology tools enable me 

to better diagnose learning problems," participants agreed to all items. 

Participants were most inclined to agree that: "I get personal gratification from 

learning new computer knowledge and skills." 

For incentives to integrate technology into teaching and learning, there 

was no statistically significant difference between high and low authenticity 

teachers. Tables 14 and 15 outline the means and standard deviations. HelHauth 

teachers had more agreement than HelLauti, for 8/12 incentives to integrate 

technology. Hauth and Lauth teachers were equal in their agreement for incentives 

to integrate {Hauth scored higher on five items, Lauth scored higher on five and the 

groups reported the same score on two items). Given the results of this research, 

it is clear that teachers agree see incentives for using technology in their teaching. 

This is consistent with the outline of the contribution of new technologies to 

learning and teaching offered by Grégoire et al. (1996). 



104 

Table 14: Comparison of Incentives to Integrating Technology, Hauth vs. Lau,h 

Item 

1. Computers are tools that help students 
with learning tasks, such as writing, 
analyzing data, or solving problems. 

2. Students are enthusiastic about the 
subjects for which they use computers. 

3. Computers enable me to make a 
subject more interesting. 

4. Technology tools enable me to better 
diagnose learning problems. 

5. I get personal gratification from 
learning new computer knowledge 
and skills. 

6. Computers provide a means of 
expanding and applying what has been 
taught. 

7. Computer tools enable me to 
communicate and interact more with 
students. 

8. By integrating technology, I am 
helping students to acquire the basic 
computer education they will need for 
future careers. 

9. I enjoy figuring out how to use 
computers effectively for a variety of 
teaching situations. 

10. Computers provide more opportunities 
for gifted students. 

11. Technology tools enable students to 
help each other and cooperate on 
projects. 

12. Computers provide an environment ^ 39 
that appeals to a variety of learning ' ' .104 
styles.. H "" , h 1 U Z - ¿ U 

N 
Mean Std. 

Dev. t value 

"'auth 

56 
10 

2.00 
2.00 

.71 

.94 
.000 

Lauth 56 1.96 .76 .973 
Hauth 10 1.70 .95 .973 

Lauth 
ZJ 
f^-auth 

56 
10 

2.14 
2.20 

.70 

.79 
-.234 

Lauth 

H auth 

55 
9 

3.11 
3.89 

.81 
1.05 

-2.568 

Lauth 

"auth 

56 
9 

1.64 
1.67 

.72 

.71 -.092 

Lauth 56 1.91 .61 1.136 
"^auth 9 1.67 .50 1.136 

Lauth 

"rauth 

56 
9 

3.11 
3.56 

.93 
1.24 

-1.284 

Lauth 56 2.00 .89 
"auth 10 2.00 .94 .000 

Lauth 

"Jauth 

56 
10 

2.14 
2.70 

.94 

.95 -1.720 

Lauth 

L^auth 

56 
10 

1.84 
1.70 

.63 

.48 
.667 

Lauth 56 2.23 .71 .138 
"auth 10 2.20 .42 

.138 
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Table 15: Comparison of Incentives to Integrating Technology, HelHauth vs. 
HelLauth 

Item  
1. Computers are tools that help students with 

learning tasks, such as writing, analyzing 
data, or solving problems. 

2. Students are enthusiastic about the subjects 
for which they use computers. 

3. Computers enable me to make a subject 
more interesting. 

4. Technology tools enable me to better 
diagnose learning problems. 

5. I get personal gratification from learning 
new computer knowledge and skills. 

6. Computers provide a means of expanding 
and applying what has been taught. 

7. Computer tools enable me to communicate 
and interact more with students. 

8. By integrating technology, I am helping 
students to acquire the basic computer 
education they will need for future careers. 

9. I enjoy figuring out how to use computers 
effectively for a variety of teaching 
situations. 

10. Computers provide more opportunities for 
gifted students. 

11. Technology tools enable students to help 
each other and cooperate on projects. 

12. Computers provide an environment that 
appeals to a variety of learning styles. 

N Mean 
Std. 
Dev. 

HelLaulh 31 2.10 .70 
HelHau¡h 35 1.91 .78 

HelLauth 31 2.03 .71 
HelHamh 35 1.83 .86 

HelLmlh 31 2.19 .75 
HelHauth 35 2.11 .68 

HelLauth 31 2.94 .85 
HelHaulh 33 3.48 .83 

HelLauth 31 1.74 .82 
HelHuuth 34 1.56 .61 

HelLauth 31 1.97 .48 
HelHauth 34 1.79 .69 

HelLauth 31 3.10 1.01 
HelHauth 34 3.24 .96 

HelLaulh 31 2.03 .95 
HelHauth 35 1.97 .86 

HelLauth 31 2.16 .90 
HelHaulh 35 2.29 1.02 

HelLaulh 31 1.84 .58 
HelHauth 35 1.80 .63 

HelLauth 31 2.29 .74 
HelHau:h 35 2.17 .62 

HelLauli, 31 2.23 .92 
HelHaulh 35 2.23 .88 

t 

val 

.994 

1.045 

.452 

2.604 

1.030 

1.188 

-.568 

.274 

-.524 

.257 

.712 

-.012 
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Incentives to Integrate Technology (Open-ended response) 

For the open-ended question about incentives to integrate technology, the 

teachers' responses to "the following reasons motivate me to integrate technology 

into teaching and learning," were grouped into the following six categories. The 

first four categories were outlined by Roblyer, Edwards and Havriluk (1997). The 

fifth and sixth were added because they were consistently stated on the survey. 

1. Motivation: technology helps to the gain the learner's attention; it engages 

the learner through production work, and increases the students' 

perceptions of control. 

2. Unique instructional capabilities: (e.g., The use of technology links 

learners to information sources, and helps learners visualize problems and 

solutions, tracks learner progress and links learners to learning tools). 

3. Support for new instructional approaches: cooperative learning, shared 

intelligence and problem solving and higher level thinking skills. 

Teachers in both groups identified Telus 2Learn projects as being a 

motivator to integrate. 

4. Increased teacher productivity: Technology frees time to work with 

students by helping with production and record keeping tasks; it provides 

more accurate information more quickly, and allows teachers to produce 

better-looking documents. 
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5. Teacher enjoys learning new technologies. 

6. Mandated by Alberta Learning 

Table 16: Overall Responses: Motivators to Integrate Technology into Teaching 
and Learning. 

Item 
Lauth Hauth HelHaulh HelLauth 

Item 
N=56 % N= 10 % N= =35 % N= •-31 % 

Motivation 15 26.8 3 30 9 25.7 9 29 

Unique instructional 
capabilities 

10 17.9 3 30 8 22.9 5 16.1 

Support for new 
instructional 
approaches 

5 8.9 1 10 2 5.7 4 12.9 

Increased teacher 
productivity 7 12.5 0 0 2 5.7 5 16.1 

Teacher enjoys 
learning new 
technologies. 11 19.6 1 10 6 17.1 6 19.4 

Mandated by 
Alberta Learning 

8 14.3 2 20 8 22.9 2 6.5 

The motivators to integrate technology were listed by participants in each 

group (Laulh, Haulh, HelLauth and HelHauJ. The most frequent response for all four 

groups was student motivation (Laulh, = 27%, HaMh = 30%, HelLauth = 29%, HelHaulh 

= 27%). 
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Twelve teachers identified that they enjoyed learning new technologies. 

One teacher also identified that they, "get satisfaction when learning a new 

program and (I) enjoy praise from colleagues, administration and parents." One 

Hauth teacher stated: "I learn, they learn." The simplicity of the statement reflects 

a particular disposition to teaching. This teacher seems to understand the change 

in teacher from sage on the stage to facilitator and learner. 

Barriers to Integrating Technology (Selected response) 

Participants were given 20 statements about barriers to the integration of 

technology. The scale used a 5-point scale (1-Strongly Agree; major barrier, 

2—Agree, 3—Neutral, 4—Disagree, 5—Strongly Disagree; not a barrier). Using 

Cronbach's alpha, the results of this scale showed an internal consistency of .84. 
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Table 17: Barriers to Integrating Technology in Teaching and Learning, HelLauth 

vs. HelHauth 

Item N Mean 
Std. 
Dev. t value 

Teachers lack enough time to develop 
instruction that uses computers. 

HelLau,i, 
HelHaulh 

31 
35 ' 

1.45 
1.54 

.68 

.70 
-.537 

There are problems scheduling enough 
computer time and/or resources for 

HelLauli, 
HelHaulh 

30 
35 

1.43 
1.66 

.50 

.64 
-1.549 

There is not enough time in the course 
schedule for computer related instruction. 

HelLau,h 

HelHaulh 

31 
35 

2.13 
2.51 

1.06 
1.27 

-1.345 

There is inadequate financial support for 
the development of instructional uses of 
computers. 

HelLaulh 

HelHauth 
31 
35 

2.55 
2.66 

.89 
1.06 -.450 

There is not enough support for 
supervising student computer use. 

HelLau,i, 
HelHauth 

31 
35 

2.00 
2.83 

1.00 
1.25 

-2.990 

Hardware is unstable and always 
breaking down. 

HelLaMh 

HelHaulh 

31 
35 

3.13 
3.51 

1.15 
1.29 

-1.274 

There is a scarcity of printers and/or 
other peripherals in order to effectively 
use computers for teaching and learning. 

HelLau!h 

HelHau,h 
31 
35 

2.16 
2.60 

1.13 
1.31 

-1.461 

There are too few training opportunities 
for teachers to acquire new computer 
knowledge and skills. 

HelLaMh 
HelHauth 

30 
35 

2.10 
2.26 

1.27 
1.22 

-.508 

There are too few computers for the 
number of students. HelLaMh 

HelHaulh 

30 
35 

2.30 
2.66 

.84 

.80 

-1.754 

There is limited research literature that 
shows significant improvements in 
learning as a result of computer 
integration. 

HelLaulh 

HelHau„, 
30 
35 

2.60 
2.86 

1.25 
1.12 -.877 

The reward structure does not 
recognize teachers for integrating 

HelLauth 
HelHaulh 

31 
35 

2.19 
2.37 

.95 

.94 -.764 
computers for teaching and learning. 
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Item N Mean 
Std. 
Dev. t value 

Financial support for computer 
integration from administration is 
inadequate. 

HelLau,i, 
HelHaulh 

31 
35 

2.16 
2.37 

1.07 
1.09 -.790 

Computer manuals and materials 
are inadequate and unhelpful. 

HelLaulh 

HelHauth 

31 
35 

3.19 
3.37 

1.17 
1.11 

-.633 

There is no recognition for using 
computers for k-12 teaching and 
learning. 

HelLaulh 

HelHaulh 

31 
35 

2.90 
3.09 

1.30 
1.29 

-.571 

I am unsure how to effectively 
integrate computers into instruction. 

HelLau,h 
HelHaulh 

31 
35 

2.90 
3.29 

.98 

.83 
-1.723 

Available software is not adaptable 
to my instructional needs. 

HelLaMh 

HelHauth 

31 
35 

2.39 
3.06 

1.05 
.94 

-2.733 

Teachers are not interested in using 
computers for instruction. 

HelLaulh 

HelHaulh 

31 
35 

2.52 
2.29 

1.18 
.89 

.886 

There are too few computers for 
individual teachers. 

HelLamh 

HelHauth 

31 
35 

3.32 
3.46 

1.17 
.98 

-.509 

There is less control over classroom 
instruction when using computers. 

HelLauth 

HelHauth 

31 
35 

3.58 
4.14 

.96 

.85 
-2.533 

Computers do not fit the course or 
curriculum that I teach. 

HelLaulh 

HelHauth 

31 
35 

2.90 
3.06 

.83 

.87 
-.731 
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Table 18: Barriers to Integrating Technology in Teaching and Learning, Lauth vs. 
Hauth 

Item N Mean 
Std. 
Dev. t value 

Teachers lack enough time to 
develop instruction that uses 
computers. 

Lauth 

Hauth 

56 
10 

1.46 
1.70 

.63 

.95 -.756 

There are problems scheduling 
enough computer time and/or 
resources for different teachers' 
classes. 

Lauth 

Hauth 

55 
10 

1.60 
1.30 

.60 

.48 1.501 

There is not enough time in the 
course schedule for computer related 
instruction. 

Lauih 

Hauth 

56 
10 

2.32 
2.40 

1.19 
1.17 -.192 

There is inadequate financial support 
for the development of instructional 
uses of computers. 

Lauth 

Hauth 

56 
10 

2.61 
2.60 

.95 
1.17 .021 

There is not enough support for 
supervising student computer use. 

Lauth 

Hauth 

56 
10 

2.38 
2.80 

1.21 
1.14 

-1.028 

Hardware is unstable and always 
breaking down. 

Lauth 

HUulh 

56 
10 

3.27 
3.70 

1.21 
1.34 

-1.022 

There is a scarcity of printers and/or i a M h 

other peripherals in order to H a u t h 

effectively use computers for teaching 
and learning. 

56 
10 

2.23 
3.30 

1.18 
1.25 -2.622 

There are too few training 
opportunities for teachers to acquire 
new computer knowledge and skills. 

Lauth 

HUuth 

55 
10 

2.24 
1.90 

1.20 
1.45 .789 

There are too few computers for the 
number of students. 

Lauth 
IJ 

naulh 

55 
10 

2.42 
2.90 

.81 

.88 -1.711 

There is limited research literature 
that shows significant improvements 

Lauth 55 2.75 1.22 

.112 
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Std. 
Item N Mean Dev. t value 

ZJ 
" aulh 10 2.70 .95 

The reward structure does not 
recognize teachers for integrating 
computers for teaching and learning. 

Lauth 
TJ 
^auth 

56 
10 

2.29 
2.30 

.95 

.95 -.044 

Financial support for computer 
integration from administration is 
inadequate. 

Lauth 

Haulh 

56 
10 

2.23 
2.50 

1.06 
1.18 -.723 

Computer manuals and materials 
are inadequate and unhelpful. 

LUuth 

HUuth 

56 
10 

3.32 
3.10 

1.15 
1.10 

.566 

There is no recognition for using 
computers for k-12 teaching and 
learning. 

Laulh 

Hauth 

56 
10 

2.98 
3.10 

1.31 
1.20 

-.264 

I am unsure how to effectively 
integrate computers into instruction. 

Laulh 

Hauth 

56 
10 

3.09 
3.20 

.96 

.63 
-.351 

Available software is not adaptable 
to my instructional needs. 

Lauth 

Hauth 

56 
10 

2.66 
3.20 

1.00 
1.23 

-1.522 

Teachers are not interested in using 
computers for instruction. 

Laulh 

Haulh 

56 
10 

2.38 
2.50 

1.04 
1.08 

-.349 

There are too few computers for 
individual teachers. 

Laulh 
TJ 
tiauth 

56 
10 

3.43 
3.20 

1.04 
1.23 

.622 

There is less control over classroom 
instruction when using computers. 

LUuth 

Haulh 

56 
10 

3.84 
4.10 

.89 
1.20 

-.809 

Computers do not fit the course or 
curriculum that I teach. Lauth 

Haulh 

56 
10 

2.89 
3.50 

.82 

.85 
-2.136 
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Overall, teachers agreed most that "teachers lack enough time to develop 

instruction that uses computers" and "there are problems scheduling enough 

computer time and/or resources for different teachers' classes." Teachers were 

least likely to agree with the statement, "computers do not fit the course or 

curriculum that I teach." 

The HelLaMh teachers expressed statistically higher agreement t = -2.95, 

df=64, p < .05, ( X = 2.00 vs. 2.83) that, "there are too few computers for the 

number of students," "hardware is unstable and always breaking down," t =-

1.330, df=64, p<.05, ( X = 2.13 vs. 2.51) and that, "there is a scarcity of printers 

and/or other peripherals in order to effectively use computers for teaching and 

learning" .=-1.448, df=64, p < .05, ( X = 2.16 vs. 2.60). 

Overall, low authenticity teachers expressed more agreement for barriers 

listed on the select response sub-scale. Specifically, the Laulh teachers expressed 

more agreement than the Hauth teachers for 14 of the 20 barriers listed. The 

HelLauth teachers expressed more agreement than the HelHauJh teachers for 19/20 of 

the barriers listed. 

Barriers To Integrating Technology  

(Open-Ended Response) 

In addition to the selected responses, participants were asked to comment 

on the following question: the following barriers may prevent teachers from 
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using and/or integrating technology into teaching and learning. Ninety-one 

percent of the teachers (60/66) included a comment. The responses were grouped 

into four categories (time, access, vision, and training and support). Overall, the 

greatest number of teachers (33%) identified "training and support" as a barrier to 

integrating technology into teaching and learning. The barrier least often 

identified (18%) by teachers was access. 

Table 19: Barriers to Integrating Technology—Open-Ended Responses 

Laulh Hauth HelLauth HelHauth 

Item N=56 N=10 N=31 N=35 
N % N % N % N % 

Time 12 21.4 4 40.0 3 9.7 13 37.1 

Access (including 
computer breakdown) 11 19.6 0 0 7 22.6 4 11.4 

Vision (teachers lack 
models of technology for 
their professional use, and 
messages on best uses 
change as technologies 
change—what should be 
done) 10 17.9 3 20.0 3 9.7 10 28.6 

Training and Support 18 32.1 3 30.0 16 51.6 5 14.3 

Total 51 91.1 10 100 29 93.5 32 91.4 

The greatest number of teachers in both Laulh (32%) and HelLaMh (52%) 

identified "training and support" as a barrier. In Hauth (40%) and HelHauth (37%) 

the most common barrier stated was "time." L o w authenticity teachers were 
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more inclined to identify a barrier that was external (training and support), while 

high authenticity teachers seem to accept that they did not have time. Time is 

more of an internal issue in the sense that teachers manage their own time. 

Methods for Using and Integrating Technology in Teaching and Learning 

For the open-ended question dealing with methods for integrating 

technology in teaching and learning, teachers in all groups, responded with 

multiple ways in which they have integrated technology into teaching and 

learning. There was no significant difference between Helminiak's low and high 

authenticity teachers. However low authenticity (Lauth) reported on average 3 

different methods used for integrating technology in teaching and learning while 

high authenticity teachers (Hauth) reported an average of 4.5 different methods. 

Although the methods used were similar in the two groups, the means show that 

high authenticity teachers reported using slightly more methods for integrating 

technology into teaching and learning. 

Summary of the Results 

The primary focus of this research was to determine whether teacher 

authenticity could help us to better understand the integration of technology in 

teaching. The selected response items were intended to provide a qualitative 

measure for highlighting the differences in the teachers who scored high in 

authenticity and those who did not. The responses to the open-ended questions 
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were grouped into categories. Participants from all groups responded to all 

categories in the open-ended responses. There are numerous difficulties 

associated with technology integration, and making sense of them requires an 

attentiveness to a breadth of perspectives prior to any decisions made about 

human and/or capital resource management. Respondents to the open-ended 

questions highlighted a number of these relevant perspectives. The results were 

consistent with the literature on incentives and barriers to technology integration 

(Byrom, 1998). 

High authenticity teachers (Haut„ ) are more inclined than low authenticity 

teachers {Lauth) to see positive changes associated with technology integration. 

But there was no significant difference between the groups in incentives to 

integrate technology into teaching and learning. 

The biggest difference in the two groups was in identifying barriers for 

integrating technology into teaching and learning. L o w authenticity teachers 

(both groups) had higher agreement for items identifying barriers to integrating 

technology into teaching and learning. 

Technology integration varies among teachers. Chapter 5 wi l l offer a 

discussion of the results, present a set of relevant conclusions and make 

recommendations for further research in this area. 
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C H A P T E R F I V E : D I S C U S S I O N , C O N C L U S I O N S , A N D 

R E C O M M E N D A T I O N S 

This work began with the question: How is authenticity related to 

teachers' integration of technology into their teaching and learning? This lead to 

the question: What value does Lonergan's transcendental method (TM) have for 

increasing effective technology integration? Given the outline of the value of T M 

described earlier, it is argued that authenticity might not only be significant for 

teachers implementing educational reform but it may also be relevant for 

administrators who are expected to lead their schools through such reforms. 

In order to make my case, this research began by looking at the common 

characteristics associated with instances of successful technology integration. 

Next, teacher variables that affect the success of technology integration were 

explored and summarized. These were organized into a structure using 

Lonergan's T M . Further, T M puts to work his transcendental imperatives: be 

attentive, be intelligent, be reasonable and be responsible. Next, in order to 

establish some empirical justification of such an approach, instruments were 

selected to measure for authenticity in hopes of finding a link between 

authenticity and technology integration. Finally, the data were analyzed to see i f 

the two study groups varied significantly in the integration of technology into 
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classroom teaching. The next section discusses the research results presented in 

chapter four. 

Discussion 

There was little difference between low and high authenticity teachers (on 

either measure) regarding overall teacher satisfaction for 3 of the 4 items listed. 

While teachers feel they have exclusive access to computers for instructional use 

(86%), fewer teachers agreed (71%) that they had ready and convenient access to 

computers, software and the equipment needed for teaching tasks. This could be 

considered a significant issue for technology integration since the timetabling of 

computer lab time and availability of hardware and software have been identified 

as a barrier to technology integration (Dias, 1999). 

Seventy-one percent of the teachers indicated that the overall range of 

their computer skills are the result of some self-teaching. With the rapid change 

of technology it would be very difficult for teachers to continue to 'self-teach' 

their way through new technologies. This is consistent with earlier literature that 

claims i f technology is constantly changing and we don't know all the answers, 

we need to develop a way of dealing with the constant change and the 

concomitant learning that would need to go alongside the change (Cradler, 1996; 

Ropp, 1997). 
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Roblyer, Edwards and Havriluk (1997) identified four items that can serve 

as incentives (rationales) for integrating computers in teaching and learning. Data 

collected in this study is consistent with their work. Each of the four categories 

that were identified by Roblyer et al. (1997) were also documented by the 

teachers in this survey: student motivation, unique instructional capabilities, 

support for new instructional approaches and increased teacher productivity. In 

addition to these four categories, many of the teachers simply stated that they are 

motivated to integrate technology into teaching because it is mandated by Alberta 

Learning or that they simply enjoy learning new technologies. 

In the open-ended question to barriers to integrating technology, many of 

responses and information collected had a reference to either time or access or 

both. This is consistent with findings from similar research that identifies time 

and access as critical factors in determining whether teachers use technology in 

their instruction or not (Gay, 1997; Dias, 1999). 
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A s briefly mentioned earlier, Byrom (1998) identifies 4 relevant barriers 

associated with technology integration: 

1. Lack of teacher time (experiment with new technologies, share 

experiences with other teachers, plan lessons using technology, attend 

technology courses or meetings); 

2. Access: (Hardware and software are limited, upgrades, support, and 

training are continuing costs, technologies may not be located in or 

near the classroom, much of the hardware in schools is old and cannot 

handle newer applications, telecommunications requires new or 

updated wiring or phone lines); 

3. Vision: (schools and districts need technology planning and 

leadership, teachers need an understanding of curricular uses of 

technology, teachers lack models of technology for their professional 

use, and messages on best uses change as technologies change); 

4. Training and support: (districts spend far less on teacher training than 

on hardware and software, training focuses on the mechanics, not on 

integrating technology into the curriculum, few schools have a full-

time school-level computer coordinator). 

The findings of this research are also consistent with much of Byrom's 

(1998) work. A l l groups identified barriers within all four categories. A s well , 
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one of the outcomes of the current research project was to gather additional 

information about the barriers that may prevent or discourage teachers from 

integrating and using technology in their teaching tasks. The barrier of vision 

listed by Byrom emerged in the open-ended responses. For example, "one other 

problem with integrating technology is that it is not something we have the 

opportunity to use in our day without it being an add-on." This comment does not 

demonstrate a view of technology as something that is integrated in a seamless 

manner into a variety of subject areas. 

Five teachers identified that learning new technologies has become a part 

of teaching. These teachers were all in the HelHauth group; 2 of whom were also 

in the Haulh group. Although no one specifically mentioned the idea, that, 'the 

message on best practice changes,' it was implied by several teachers. This was 

evident, not in the barriers to integrating sub-scale, but in the changes to teaching 

and learning sub-scale. For example one Hauth teacher wrote, "because 

technology changes so quickly, we seem to need to learn new things constantly. 

What worked fine a couple of years ago may seem to be 'ancient' now!" 

Comments such as: "One other problem with integrating technology is that 

it is not something we have the opportunity to use in our day without it being an 

add-on," (teacher was in low authenticity-both groups) might suggest an out

dated approach to technology integration. Another possible explanation for the 
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comment is that the teacher feels that technology is an 'add on' in the sense that it 

takes time to learn; both personally and for the students. 

Both of the comments are associated with the curriculum integration of 

technology. The first comment demonstrates how teachers realize that technology 

methods are changing. The second comment seems to suggest a belief that 

computer studies are a separate subject—they are an add-on to the existing 

curriculum, not a way of teaching it. Generally there was little difference in types 

of open-ended comments by both groups. However, there was a difference in the 

overall collective tone to the answers. Nine out of ten Hauth teachers responded 

with comments that may have identified changes to teaching and learning with an 

equal emphasis on what they did because of the change. For example Hauth 

teachers wrote: "This is another tool under my belt in terms of teaching style and 

it allows me to vary activities." A n d "computers can be of great assistance when 

integrated into other curricular areas, which allows more graphically interesting 

material to students." Low authenticity teachers also included comments that 

highlighted negative (blaming) type responses. For example: "too much 

information, not nearly enough instruction" or "computers are supposed to free up 

time, this is a myth." Or "unstructured classroom settings and overall less 

control." Overall high authenticity teachers (both groups) agreed more that 

technology changes teaching and learning. Specifically, Hauth agreed more than 
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Lauth on 8/10 items while HelHauth agreed more than HelLauth on 7/10 items. These 

results indicate that authentic teachers strongly agree more than non-authentic 

teachers that technology wi l l change teaching and learning. In the open-ended 

question regarding changes to teaching and learning, the responses by high 

authenticity teachers seem to indicate that authentic teachers might be more 

dynamic and aware of current practices in educational technology. Responses by 

low authenticity teachers, on the other hand, were more static. This implies an 

attentiveness to the trends in educational technology by authentic teachers. As 

well, responses from authentic teachers were more cautiously optimistic than low 

authenticity teachers. 

A s discussed earlier, teachers' knowledge, beliefs and attitudes are 

important indicators of technology integration. Teachers' attitudes towards any 

educational innovation would obviously impact their choices and efforts to adopt 

it. In the present study, authentic teachers are statistically less inclined to identify 

barriers associated with technology integration. HelHauth were more inclined to 

give positive comments regarding changes to student learning. 

Few statistical differences were reported in general self-efficacy (GSE) in 

the groups. However, high authenticity teachers (both groups) scored statistically 

higher on one of the items of the scale. Specifically, HelHauth expressed 

statistically higher agreement with the statement, "thanks to my resourcefulness, I 
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know how to handle unforeseen situations." Hauth scored statistically higher on 

the last item, "I can usually handle whatever comes my way." The items that high 

authenticity teachers scored higher on are interesting because they are both items 

that are related to integrating technology into teaching and learning. Technology 

integration definitely entails unforseen events. According to Gay (1997), 

teachers who use technology in the classroom need to have some problem solving 

skills in order to survive. There are an infinite number of technology problems, 

some small, some large, that can appear without notice at any given time. 

Significance of the Research 

First, applying Lonergan's transcendental method (TM) to the present 

study allowed me to demonstrate its value for the research question (in the 

Applying Lonergan boxes). In the act of applying Lonergan's structure, I was 

highlighting features of the structure itself. 

A s well , the Table Of Sample Questions By Authentic Teachers illustrated 

how the T M could serve as a useful framework for making decisions about, or 

questioning and reflecting on, technology integration. The structure takes one 

from an attentiveness to one's own lived-experience of technology integration to a 

critical assessment of its value for learning. Importantly, as was identified in both 

the select responses and the open-ended questions regarding changes to teaching 
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and learning, authentic teachers are more likely to continue being attentive to a 

broad range of old and new experiences involving technology integration. 

This research also demonstrates how transcendental method (TM) is 

adaptive to both known and unknown variables. This means that Lonergan's 

structure provides both a stability and flexibility that can accommodate a wide 

range of factors associated with ever-changing, technology-enriched educational 

environments. For example, new technologies can affect teaching in ways that 

are beyond a teacher's current horizons or concerns. T M brings both positive and 

negative changes to teaching and learning arising from technology integration into 

the teacher's sphere of concern or horizon. 

Once teachers understand T M , they have a reference point from which 

they can respond to such variables. The results indicate that teachers are attentive 

to barriers associated with technology integration. Authentic teachers, however, 

are less likely to allow those barriers to limit their attentiveness to the potential 

benefits of new technologies for both teaching and learning. As reported in the 

Methods of Integrating technology into teaching and learning subscale, high 

authenticity teachers (Haulh) found more ways to integrate technology, while still 

being aware of the barriers to integrating technology. They seemed to be able to 

go beyond the attentiveness of the barriers, to an intelligent envisaging of a range 

of potential benefits offered through the use of the technology. 
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Importantly, the structure also facilitates a teacher's commitment to on

going critical reflection on the use of technology in schooling. If new data 

regarding technology integration emerges, the authentic teacher wi l l more likely 

be attentive to it. It is often said that educational reform fails because it excludes 

those front-line workers who are most affected by the reform in question, 

teachers. If these teachers' voices and insights are not included and valued in the 

process, it is unlikely that any educational reform wi l l ever make it into the 

classroom. Lonergan's notion of authenticity not only values teachers' voices, it 

also begins with their experiences and insights. 

Teachers have a number of insights in the course of a day's teaching. 

Authenticity does not assume that all insights are created equal; that one is just as 

good as another. While acknowledging the merit of ground-level insights for 

effective policy formation, Lonergan's notion of authenticity requires critical 

reflection on current practice. It mandates both an attentiveness to a breadth of 

experience and a critical reflection on one's insights into those experiences. As 

the product of following Lonergan's T M , authenticity protects the b i -

directionality in policy formation of approaching problems in education from both 

an experiential and critical perspective. 

Finally, Lonergan is well known in the areas of theology and philosophy. 

Yet, those who know his work best see Lonergan's work as much more than a 
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philosophical work to be analyzed. Rather, many see it as something which fits 

very well in education-most likely because of his method's focus on insight; on 

the practical and theoretical coming together in an aha! moment. 

His transcendental method and his ideas on authenticity provide a practical 

guide for the integration of technology into teaching and learning. It is a method 

that requires individual teachers to take critical ownership of the reform in 

question. It offers an approach to dealing with technology integration in 

schooling that once understood, once appropriated by teachers and administrators, 

can have a significant and transformative influence in, not only understanding the 

place of technology in education, but also affecting widespread integration of 

technology for valued student outcomes. 

Considerations about the Measure for Authenticity 

Authenticity ( A U T H ) was an important theoretical construct behind this 

study. The scoring for A U T H was done following two methods in hopes to shed 

light on the value of the scale. From the results it is clear that Hauth was a more 

restrictive method of scoring than Helminiak's method. It is also believed that the 

Hauth scoring method is more in line with Lonergan's notion of authenticity. 

Since it takes a lifetime to become authentic, it would be more reasonable to 

identify 15% of the sample (5 males and 5 females) as authentic using the revised 

scoring method. 



128 

What is clear (in Method) is that responsible decision-making is a 

level of consciousness quite distinct from experiencing, 

understanding and judging. Lonergan variously refers to this level 

of conscious intentionality as the responsible level, as existential 

consciousness, as the level of authenticity or unauthenticity, and 

where we 'emerge as persons' and 'meet one another in common 

concern for values' (Creamer, p. 80). 

Creamer (1996) provides an explanation for why the second scoring 

method of authenticity may more accurately reflect what Lonergan means by 

being authentic. Helminiak's combined scoring method did not take into account 

the need for relating all features of transcendental method: experiencing, 

understanding, judging and deciding. For effective technology integration it is 

necessary to experience, understand and judge, and then make a decision about 

what to do. Likewise, good decisions need to be grounded in judgments made 

about our efforts to understand our experiences. A s outlined earlier there were 

teachers whose scores on either the O P E N or the A U T O scale were below the 

statistical mean, yet they were identified as authentic following Helminiak's 

scoring method. 
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Future Considerations 

After completing the research, additional questions about the role of 

authenticity for technology integration emerged. The present study did not 

specifically test to determine i f authenticity and T M could provide a valuable 

structure for making decisions regarding technology. T M was discussed but there 

was no empirical data to prove that better decisions regarding technology 

integration are made by people using T M . 

It would also be interesting to research the potential of Lonergan's method 

to assist administrators leading school reforms associated with technological 

change. A s well , a longitudinal study on the effect of individual teacher's search 

for authenticity and its impact on classroom practice would be an interesting case 

study project. A number of teachers using T M could be studied to determine i f 

their adoption of T M had any significant impact on student learning or on 

technology integration. 

There is much research on how teachers' epistemological beliefs inform 

their teaching practices. It would be interesting to explore how Lonergan's T M 

could influence those beliefs, and consequently impact their teaching practices. 

Lonergan has written about a notion he calls the flight from insight. It is a 

process whereby we knowingly flee from the best available insights, and proceed 

to make poor decisions based on such flights. Because a flight from insight 
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selects the poorer ones, and proceeds to ground subsequent decisions and policies 

in them, individuals and societies are destructively led into cycles or spirals of 

decline. Lonergan demonstrates in both history and economics, how these flights 

from insight have produced wars, recessions and depressions. I feel a similar 

application to the history of educational technology would be extremely relevant, 

and hence valuable. A s such, it is a future project I want to explore. 

Answer to the Research Question 

The primary research question was to better understand the relationship 

between authenticity and teachers' integration of technology into teaching and 

learning. Both the select response and open-ended questions demonstrated that 

there are differences between high and low authenticity teachers' thoughts on, and 

integration of, technology. Specifically, high authenticity teachers are equally 

inclined to state incentives to integrate technology, they have lower agreement for 

identifying barriers, they incorporate more methods for integrating technology, 

and they report more agreement in identifying changes to teaching and learning as 

a result of technology integration. A l l statistically significant differences were 

reported in favor of high authenticity teachers. 

Conclusions 

While this study offered insight into the relationship between authenticity 

and technology, the role of authenticity in technology integration remains to be 
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fully explored. Maintaining a certain fidelity to Lonergan's structure, would have 

me constantly re-visit my experiences of authenticity and technology integration, 

strive to more fully understand them and judge that a revised understanding may 

be a potentially better alternative. It would also require that I act upon such a 

judgment and once more return to my experience of the activity in question; 

continuing the process indefinitely. This process relates well to educational 

technology that is, itself, in a constant state of change. 

The research: (1) provides a new and different structure for understanding 

technology integration; (2) situates such a structure in authenticity; and (3) 

identifies the notion of authenticity as a potential indicator of technology 

integration. B y Applying Lonergan to this study I hoped to demonstrate that in 

research we use the same structure (Lonergan's T M ) to arrive at judgments about 

the integration of technology into teaching and learning. 

"Authenticity, then, involves more than just knowing the truth; it is 

knowledge of truth as oriented towards decision for action, towards doing the 

truth and deciding to live that way habitually" (Creamer, p. 82). A s such, 

authenticity is always something to be striven for. 

L ike authenticity, technology integration is never complete. One is never 

fully authentic —one is always moving towards higher levels of authenticity. 

Similarly, one is never finished with technology integration. Emerging 
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technologies create new ideas, new opportunities and new questions. If one is to 

be authentic, one has to attend to all this activity. If one is authentic, therefore, it 

is more likely the case that one might better facilitate the potential improvements 

that can come from technology integration into teaching and learning. 

On a more theoretical note, Lonergan's notion of authenticity potentially 

can serve as a unifying element in this whole discussion surrounding technology 

integration. If authenticity is grounded in a cognitional theory that outlines a 

minimally foundational approach to knowledge creation, both sides of the issue 

may now possess a common ground from which to negotiate that all important 

balance between theory and practice in education. 

If such common ground is available, a more unified outlook on education 

itself may be possible. The gulf that divides those in favor of technology 

integration and those opposed to it may be seen as two groups operating inter-

dependently for the greater good of the entire system. As such, one is no less 

important than the other: they are equally important but one group may have a 

better insight into the data of a particular situation than another at that specific 

moment. 

This suggests that all groups must make the effort to sustain the will to be 

authentic. Otherwise, factions arise and the structure crumbles. The end result is 

maintenance of the status quo, which rarely has the best interest of students at 
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heart. This is a crucial role for the authentic leader who is concerned about the 

quality of schooling at her site. 

If knowledge is produced through the three-fold process of experiencing, 

understanding, judging, and i f one arrives at knowledge claims through the 

sustained effort to be authentic (to be attentive, intelligent, reasonable and 

responsible) making the structure explicit for teachers is a valuable and 

worthwhile activity. The authentic teacher needs to both qualify and quantify 

data associated with the role of computers in education. A n overemphasis on one 

or the other is itself a failure to attend to a breadth of experience associated with 

technology integration and as such, an illustration of being inauthentic. 
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A P P E N D I X A . S U R V E Y I N S T R U M E N T 

Patterns of Computer Technology Use 

The following 17 questions gather information about individual computer use 
patterns. Please write or select the response that best represents your experience, 
situation, or opinion. 

1. In what role did you first U S E computers on school? 
as a student 
as a graduate student 
as a new teacher 
as an experienced teacher 
have not used at all 
other, please specify: 

2. In what Y E A R did you first use a computer for your personal use or 
professional academic tasks (e.g., writing, e-mail, grade sheets, etc.)? 

3. In what Y E A R did you first use a computer for teaching tasks (e.g., 
demonstration, modeling, etc.)? 

4. In what Y E A R did you B U Y your first computer for P E R S O N A L / H O M E 
use? 

5. In what Y E A R did you G E T your first computer for P R O F E S S I O N A L 
use? 

6. How many computers have you owned since buying your first computer? 

7. Do you have exclusive access to a computer for professional use? 
yes 
no 
sometimes 
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8. Do you have ready and convenient access to computers, software and 
needed equipment for teaching tasks? 
yes 
no 
sometimes 

9. How satisfied are you with S U P P O R T made available to you at school for 
computer-related T E A C H I N G tasks? 
1. very satisfied 
2. satisfied 
3. neutral 
4. unsatisfied 
5. very unsatisfied 

10. How satisfied are you with T R A I N I N G made available to you at school 
for computer-related T E A C H I N G tasks? 
1. very satisfied 
2. satisfied 
3. neutral 
4. unsatisfied 
5. very unsatisfied 

11. How satisfied are you with current school investment plans (e.g., 
professional development funds) with regard to the acquisition of 
computer technology for I N D I V I D U A L teachers? 
1. very satisfied 
2. satisfied 
3. neutral 
4. unsatisfied 
5. very unsatisfied 

12. How satisfied are you with current school investment plans with regard to 
acquiring computer technology for T E A C H I N G and L E A R N I N G 
activities: 
1. very satisfied 
2. satisfied 

. 3. neutral 
4. unsatisfied 
5. very unsatisfied 
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13. How did you acquire your I N I T I A L computer skills? 
self-taught 
formal courses 
self-teaching and formal courses 
from a colleague 
from support staff 
other, please specify: 

14. Overall, your range of computer knowledge and skills are primarily the 
result of: 
self-teaching 
formal courses 
both self-teaching and formal courses 
colleague teaching and support 
support staff assistance 
other, please specify: 

15. Do you teach computer courses (or have you ever)? 
yes 
no 

16. If you D O / D I D teach computer courses, at what grade level? 
grades k-3 
grades 4-6 
junior high school 
high school 
other, please specify: 

17. On average, how many hours do you spend using a computer per day? 
less than one hour 
1 to 3 hours 
3 to 5 hours 
more than 5 hours 
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Generalized Self-efficacy 
Ralf Schwarzer and Mattias Jerusalem, 1995 

This is a copyrighted instrument, and is used here with permission from the author; 
other uses by other parties also require permission from the author, Ralf Schwarzer, 
by e-mail (ful270ap@fub46.zedat.fu-berlin.de ) 

Please read each statement below, and mark an answer from 1-4 to indicate how well 
you feel the statement describes you. 

1 2 3 4 
Not at all true Sometimes true Often true Almost always true 

1. I can always manage to solve difficult problems if I try hard enough. 
2. If someone opposes me, I can find means and ways to get what I want. 
3. It is easy for me to stick to my aims and accomplish my goals. 
4. I am confident that I could deal efficiently with unexpected events. 
5. Thanks to my resourcefulness, I know how to handle unforeseen 

situations. 
6. I can solve most problems i f I invest the necessary effort. 
7. I can remain calm when facing difficulties because I can rely on my 

coping abilities. 
8. When I am confronted with a problem, I can usually find several solutions. 
9. If I am in trouble, I can usually think of something to do. 
10.1 can usually handle whatever comes my way. 

mailto:ful270ap@fub46.zedat.fu-berlin.de


153 

Participant Information 

The intent of this section is to obtain some information about individuals who 
respond to this survey. Information gathered about wi l l be treated confidentially, and 
only G R O U P data wi l l be reported as an outcome of this research. 

• What is your age (years)? 

• What is your gender? 
male 
female 

3. What is the type of your teaching contract? 
Full-time permanent contract 
Full-time temporary contract 
Part-time permanent contract 
Part-time temporary contract 

4. How many years (in T O T A L ) have you been teaching? 

5. How many times have you taken a student teacher? 
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Changes to Teaching and Learning (Selected response) 

Some research has indicated that significant changes take place as teachers integrate 
computers into instruction (Hadley & Sheingold, 1993). Some of the changes that are 
said to occur as a result of using computers are listed below. 

Please read each of the following statements, and then indicate the level of your 
agreement as to how the integration and use of technology for teaching and learning 
changes the k-12 classroom environment. 

1 2 3 4 5 
1 

Neutral Disagree Strongly 
disagree 

Strongly Agree Agree Neutral Disagree Strongly 
disagree 

1. Teachers can expect more from students in terms of their pursuing and 
editing their work. 

2. Teachers can spend more time with individual students. 

3. Teachers can be more comfortable with students working 
independently. 

4. Teachers are better able to present more complex material to students. 

5. Teachers are better able to tailor students' work to their individual 
needs. 

6. Teachers spend less time lecturing to the entire class. 

7. Teachers spends more time working with smaller groups who are 
pursuing project-based work. 

8. Teachers wi l l spend more time acting as a guide and facilitator with 
individual students. 

9. Teachers spend less time with the whole class practicing or reviewing 
material. 

10. Teachers wi l l spend more time preparing materials and resources for 
instruction. 
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Changes to Teaching and Learning (Open-Ended response) 
(Developed B y Dr. M . Jacobsen, 1998 used with permission from the author) 

One of the goals of the current research project is to gather additional information 
about the nature of changes that occur when technology is used for teaching and 
learning. 
Please take the time to elaborate on the nature of changes that you have observed in 
teaching and in student learning as a result of integrating and using technology for 
instruction. 

1. I have observed the following changes to teaching as a result of 
integrating technology: 

2. I have observed the following changes in student learning as a result of 
integrating technology: 
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Incentives to Integrate Technology for Teaching and Learning 
(Selected response) 

(Developed By Dr. M . Jacobsen, 1998 used with permission from the author) 

Given the time and effort required to integrate technology into teaching, different 
reasons tend to motivate and keep teachers engaged with this task. Some incentives 
seem to be more important in encouraging teachers to integrate and use technology in 
their teaching (Hadley & Sheingold, 1993). 
Please indicate the extent to which you agree or disagree that the following 
statements represent important incentives and motivators. 

1 2 3 4 5 
Strongly Agree, a major incentive Agree Neutral Disagree Strongly disagree, not an incentive 

1. Computers are tools that help students with learning tasks, such as writing, 
analyzing data, or solving problems. 

2. Students are enthusiastic about the subjects for which they use computers. 

3. Computers enable me to make a subject more interesting. 

4. Technology tools enable me to better diagnose learning problems. 

5. I get personal gratification from learning new computer knowledge and 
skills. 

6. Computers provide a means of expanding and applying what has been taught. 

7. Computer tools enable me to communicate and interact more with students. 

8. B y integrating technology, I am helping students to acquire the basic 
computer education they wi l l need for future careers. 

9. I enjoy figuring out how to use computers effectively for a variety of 
teaching situations. 

10. Computers provide more opportunities for gifted students. 

11. Technology tools enable students to help each other and cooperate on 
projects. 

12. Computers provide an environment that appeals to a variety of learning 
styles. 
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Incentives to Integrate Technology for Teaching and Learning 
(Open-ended response) 

(Developed By Dr. M . Jacobsen, 1998 used with permission from the author) 

One of the goals of the current research project is to gather additional information 
about the intrinsic motivators, and extrinsic incentives, that may encourage teachers 
to integrate and use technology in their teaching tasks. 

In addition to those listed in the previous section, please elaborate on the nature of 
what motivates you to integrate and use technology in your teaching on school, and 
the incentives that encourage you to engage in this task. 

1. The following reasons motivate me to integrate technology into 
teaching and learning: 

2. The following are incentives to integrate technology into teaching and 
learning: 

Barriers to Integrating Technology for Teaching and Learning 
(Selected response) 

(Developed B y Dr. M . Jacobsen, 1998 used with permission from the author) 

Many teachers are highly motivated to integrate computers for teaching and learning. 
Although teachers members have developed impressive expertise in using computers 
in their classrooms, to a greater or lesser extent all teachers experience barriers when 
they attempt to use and integrate computers in their teaching. 

In your opinion, how significant is each of the following barriers, as identified in 
previous research (Hadley & Sheingold, 1993), to the use of computers for teaching 
and learning in the school environment? 

1 
Strongly Agree, a major 

incentive 

2 
Agree 

3 
Neutral 

4 
Disagree 

5 
Strongly disagree, not an 

incentive 
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1. Teachers lack enough time to develop instruction that uses computers. 

2. There are problems scheduling enough computer time and/or resources for 
different teachers' classes. 

3. Hardware is unstable and always breaking down. 

4. The reward structure does not recognize teachers for integrating computers for 
teaching and learning. 

5. There are too few computers for the number of students. 

6. There are too few computers for individual teachers. 

7. There is a scarcity of printers and/or other peripherals in order to effectively use 
computers for teaching and learning. 

8. There is not enough time in the course schedule for computer related instruction. 

9. There is limited research literature that shows significant improvements in 
learning as a result of computer integration. 

10. Financial support for computer integration from administration is inadequate. 

11. There is not enough support for supervising student computer use. 

12. There is inadequate financial support for the development of instructional uses of 
computers. 

13. Teachers are not interested in using computers for instruction. 

14.1 am unsure how to effectively integrate computers into instruction. 

15. Available software is not adaptable to my instructional needs. 

16. Computer manuals and materials are inadequate and unhelpful. 

17. There are too few training opportunities for teachers to acquire new computer 
knowledge and skills. 

18. There is less control over classroom instruction when using computers. 

19. Computers do not fit the course or curriculum that I teach. 

20. There is no recognition for using computers for k-12 teaching and learning. 
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Barriers to Integrating Technology for Teaching and Learning 
(Open-Ended response) 

(Developed B y Dr. M . Jacobsen, 1998 used with permission from the author) 

One of the goals of the current research project is to gather additional information 
about the barriers that may prevent or discourage teachers from integrating and using 
technology in their teaching tasks. In addition to those listed above, please elaborate 
on the nature of barriers that you believe limit the integration of technology by 
teachers for teaching and learning. 

1. The following barriers may prevent teachers from using and/or integrating 
technology into teaching and learning: 

Methods for Using and Integrating Technology in Teaching and Learning 
(Developed B y Dr. M . Jacobsen, 1998 used with permission from the author) 

One of the goals of the current research project is to gather information about the 
"learned lessons" or methods that have been effective for k-12 teaching and learning 
using technology. 

Please elaborate on some of the methods that you have used in order to integrate 
technology in your teaching. 

1. The following are ways in which I have used and integrated technology 
into my teaching: 

2. Additional comments: 

I invite you to use the remaining space or a separate sheet to comment about any item 
in this questionnaire about which you would like to elaborate on your responses or 
positions. ' 
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Components of the Measure of Authenticity 
(Developed B y D . Helminiak, used with permission from the author) 

The Dogmatism Scale (OPEN) 
(Rokeach, 1960) 

The items listed below follow the numbering in the 66-item Form D . The present 
study used the shorter 39-item Form. 

The following is a study of what the general public thinks and feels about a number of 
important social and personal questions. The best answer to each statement below is 
your personal opinion. The researcher tried to cover many different and opposing 
points of view; you may find yourself agreeing strongly with some of the statements, 
disagreeing just as strongly with others, and perhaps uncertain about others; whether 
you agree or disagree with any statement, you can be sure that many people feel the 
same as you do. 
Mark each statement in the left margin according to how much you agree or disagree 
with it. Please mark every one. Write +1, +2, +3, or -1, -2, -3, depending on how you 
feel in each case. 

+1 +2 +3 -1 -2 -3 
Agree A Agree On Agree Very Disagree A Disagree On Disagree 

Little The Whqle Much Little The Whole Very Much 

1. The highest form of government is a democracy and the highest form of democracy 
is a government run by those who are most intelligent. 

2. Even though freedom of speech for all groups is a worthwhile goal, it is 
unfortunately necessary to restrict the freedom of certain political groups. 

3. It is only natural that a person would have a much better acquaintance with ideas he 
believes in than with ideas he opposes. 

4. M a n on his own is a helpless and miserable creature. 

5. Fundamentally the world we live in is a pretty lonesome place. 

6. Most people just don't give a "damn" for others. 
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7. I'd like it i f I could find someone who would tell me how to solve my personal 
problems. 

8. It is only natural for a person to be rather fearful of the future. 

9. There is so much to be done and so little time to do it in. 

10. Once I get wound up in a heated discussion I just can't stop. 

11. In a discussion I often find it necessary to repeat myself several times to make sure I 
am being understood. 

12. In a heated discussion I generally become so absorbed in what I am going to say 
that I forget to listen to what the others are saying. 

13. It is better to be a dead hero than to be a live coward. 

14. While I don't like to admit this even to myself, my secret ambition is to become a 
great person, like Einstein, or Beethoven, or Shakespeare. 

15. The main thing in life is for a person to want to do something important. 

16. If given the chance I would do something of great benefit to the world. 

17. In the history of mankind there have probably been just a handful of really great 
thinkers. 

18. There are a number of people I have come to hate because of the things they stand 
for. 

19. A person who does not believe in some great cause has not really lived. 

20. It is only when a person devotes himself/herself to an ideal or cause that life 
becomes meaningful. 

21. O f all the different philosophies which exist in this worjd there is probably only one 
which is correct. 

22. A person who gets enthusiastic about too many causes is likely to be a pretty 
"wishy-washy" sort of person. 

23. To compromise with our political opponents is dangerous because it usually leads to 
the betrayal of our own side. 

24. When it comes to differences of opinion in religion we must be careful not to 
compromise with those who believe differently from the way we do. 

25. In times like these, a person must be pretty selfish i f he considers primarily his own 
happiness. 



162 

26. The worst crime a person could commit is to attack publicly the people who believe 
in the same thing he does. 

27. In times like these it is often necessary to be more on guard against ideas put out by 
people or groups in one's own camp than by those in the opposing camp. 

28. A group which tolerates too much differences of opinion among its own members 
cannot exist for long. 

29. There are to kinds of people in this world: those who are for the truth and those who 
are against the truth. 

30. M y blood boils whenever a person stubbornly refuses to admit he/she is wrong. 

31. A person who thinks primarily of her/his own happiness is beneath contempt. 

32. Most of the ideas which get printed nowadays aren't worth the paper they are 
printed on. 

33. In this complicated world of ours the only way we can know what's going on is to 
rely on leaders or experts who can be trusted. 

34. It is often desirable to reserve judgment about what's going on until one has had a 
chance to hear the opinions of those one respects. 

35. In the long run the best way to live is to pick friends and associates whose tastes 
and beliefs are the same as one's own. 

36. The present is all to often full of unhappiness. It is only the future that counts. 

37. If a person is to accomplish his/her mission in life it is sometimes necessary to 
gamble "all or nothing at all." 

38. Unfortunately, a good many people with whom I have discussed important social 
and moral problems don't really understand what's going on. 

39. Most people just don't know what's good for them. 
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Ryff s Autonomy Subscale (AUTO) 

(Ryff, 1989) 

High Scorer: Is self-determining and independent: able to resist social pressures to 
think and act in certain ways; regulates behavior from within; evaluates self by 
personal standards. 

Low Scorer: Is concerned about the expectations and evaluations of others: relies on 
judgments of others to make important decisions; conforms to social pressures to 
think and act in certain ways. 

(-) 1. Sometimes I change the way I act or think to be more like those around me. 
(+) 2. I am not afraid to voice my opinions, even when they are in opposition to the 

opinions of most people. 
(+) 3. M y decisions are not usually influenced by what everyone else is doing. 
(-) 4. I tend to worry about what other people think of me. 
(+) 5. Being happy with myself is more important to me than having others approve 

of me. 
(-) 6. I tend to be influenced by people with strong emotions. 
(+) 7. People seldom talk me into doing things I don't want to do. 
(-) 8. It is more important to me to "fit in" with others than to stand alone on my 

principles. 
(+) 9. I have confidence in my own opinions, even i f they are contrary to the general 

consensus. 
(-) 10. It's difficult for me to voice my own opinions on controversial matters. 
(-)11. I often change my mind about decisions i f my friends or family disagree. 
(+) 12.1 am not the kind of person who gives in to social pressures to think or act in 

certain ways. 
(-)13. I am concerned about how other people evaluate the choices I have made in 

my life. 
(+) 14.1 judge myself by what I think is important, not by the value of what others 

think is important. 

(+) indicates positively scored items. 
(-) indicates negatively scored items. 



Internal consistency (coefficient alpha) 

END OF SURVEY Thank You! 



165 

A P P E N D I X B . Letter to Principals 

March 4, 2001 

Lorraine Beaudin 
19 Temple Cres. W . 
Lethbridge, Alberta 
T 1 K 4 T 3 
403-328-8156 

Dear Principals, 

R E : Teacher Survey 

I would greatly appreciate your help in informing your teachers about my research. 

Could you please tell your teachers that I am conducting a survey of all teachers in 
Lethbridge schools within the Holy Spirit School Division? Over the next two days, I 
wi l l be sending out an on-line survey to Lethbridge-based teachers via their Holy 
Spirit email accounts. Teachers need only open the attachment, and fi l l out the 
survey. Anticipated time to complete the survey is 15-25 minutes. 

As I mentioned in an earlier email, my research explores the significance of Bernard 
Lonergan's (a Canadian, Catholic theologian) work on authenticity as a potentially, 
relevant teacher variable for technology integration in teaching and learning. I feel 
this research may help us better understand technology integration and its role in 
Catholic education. 

Your help in this matter is deeply appreciated. Thank you in advance for your time. 

Sincerely, 

Lorraine Beaudin 
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A P P E N D I X C. Letter of Introduction to Teachers 

Invitation to Participate 

Research Project Title: Authenticity and Technology Integration 
Investigator: Lorraine Beaudin 

M y name in Lorraine Beaudin, and as part of my doctoral research at the University 
of Calgary, I have designed a survey to collect information about the relationship 
between authenticity and the integration of technology into teaching and learning. 

Results from this investigation wi l l be used to inform and educate the general k-12 
school community about the relationship between authenticity and technology 
integration and its meaning for the teaching and learning process. One goal of the 
present research is to develop recommendations for teaching practice with regard to 
teacher training, support, and professional development specifically for technology 
integration. This plan may contribute to the future design of professional development 
opportunities and incentives for teachers who wish to integrate computer technology 
into their classroom teaching. 

Invitation to Participate: 

Your participation and contribution to this research is very important. The views and 
opinions of teachers who have, and have not, integrated technology for teaching and 
learning wi l l provide valuable information. Please take the time to return survey 
results by March 25, 2001. The survey wi l l take approximately 20-30 minutes to 
complete, your responses wil l be kept in the strictest confidence and only group 
results wi l l be presented in any published reports. 

1. Online World Wide Web (WWW) Survey: 

Teachers are invited to participate in this investigation by accessing the on-line 
version of the survey at (site address will be entered here) 
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2. Printed Survey 

A paper copy of this survey has been provided to each school. Please obtain a 
copy of my survey, entitled "Authenticity and Technology Integration,"from the 
administrative staff at your school. 

Teachers can also obtain a copy of this survey by 
contacting me directly by phone (328-8156 or 394-
3901) or by email (beaulc@uleth.ca). 

B y completing the survey, you are indicating that you have understood to your 
satisfaction the information regarding participation in this research project and agree 
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. If you have additional questions about this investigation, please 
contact me by phone or by email, my supervisor B i l l Hunter at (403) 220-5507 or by 
email (hunter@ucalgary.ca). the Office of the Chair, Faculty of Education Ethics 
Committee at 220 - 5626. 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. Thank-you very much 
for your participation 

Research Results 

If you wish to receive information about the results of this survey (available after 
June 2001), please provide your e-mail address (and/or Name and address) in the 
body of the email message. Identifying information wi l l be kept confidential, and wi l l 
only be used for the purpose of returning aggregate results. Your email address wi l l 
not be associated with or linked in any way to the data you provided in this study. 
Please Return to: beaulc@ulethca 

Or 

Lorraine Beaudin 
19 Temple Cres. W . 
Lethbridge, Alberta 
T 1 K 4 T 3 

This consent form, a copy of which has been given to 
you, is only part of the process of informed consent. It 
should give you the basic idea of what the research is 
about and what your participation wi l l involve. 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. 

mailto:beaulc@uleth.ca
mailto:hunter@ucalgary.ca



