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Introduction

The following paper has a look at technology integration at the school level.  In the first section, we have a look at the Information and Communication Technology (2002-20003) curriculum; in particular the rational, the philosophy and the outcomes of the program.  The second section has a look at technology integration in more details.  The third section covers changes in people and organization and finally the fourth section talks about the school environment, its people and the leadership needed by each of them to team up together for better success of technology integration into our school systems. 

Alberta Technology Curriculum

To begin, let’s have a look at the ICT Program of Studies, Information and Communication Technology, Kindergarten to Grade 12. (2002-2003) It is the new curriculum related to technology for the K-12 schools.  The followings are taken directly from the document.

Rational of Program

The rational behind this Program of Studies is:

· to provide “a broad perspective on the nature of technology,”

· to learn “how to use and apply a variety of technologies,”

· and to realize “the impact of ICT on self and society.” (p. 1)

 The curriculum must be “infused within core courses and programs” (p. 1), rather than being thought as a subject.  It must replicate “real-life situations” (p. 1) and it must be learn within the perspective of the applications used. 

Philosophy of program 

The philosophy of this new curriculum refers to “a way of doing things” (p. 1).  This new way of doing things refers to the processes, the tools and the techniques used to communicate, to inquire, to make decisions and to solve problems.  In other words, the skills desired for every day’s living.  These skills would include “gathering and identifying information, classifying and organizing, summarizing and synthesizing, analyzing and evaluating, and speculating and predicting.” (p. 1)

Outcomes of Program

The Outcomes of the program are broken into tree major categories.  They are: 

1. Communicating, inquiring, decision making and problem solving (which is about “the ability to use a variety of processes to critically assess information, manage inquiry, solve problems, …” (p. 2).

2. Foundational operations, knowledge and concepts (which is about “understanding the nature and affect of technology, the moral and ethical use of technology, mass media …, ergonomic and safety issues, … basic computer, telecommunication and multimedia technology operations” (p. 2).

3. Processes for productivity (which is about “the knowledge and skills required to use a variety of basic productivity tools and techniques” (p. 2).

In Alberta, this innovative curriculum is now mandated since September 2000.  We are now in November 2002 and from my own observations in the schools, we have yet to see a complete and successful integration of the technology curriculum in many schools in Calgary.

Teaching and Learning with Technology 

What is Technology Integration?

This is a good question; but let’s look at what technology integration is not first.  Accordingly to Earle (2000), integration is not equal to putting hardware in the classrooms.  In fact, he said that, “integrating technology is not about technology [itself, but rather] … it is primarily about [the] content and [the] effective instructional practices.” (p. 7) The focus must be on the curriculum and the learning; it must be on the pedagogy. (Earle, 2002)  Technology integration must be understood as “an ongoing innovative process designed to meet instructional/learning needs”. (Earle, 2002, p. 7)  

Pierson (2000) suggests the following definition for technology integration: “technology integration … [is represented by the] relationship among content, pedagogical, and technology knowledge” (p. 5).  So again, the focus is on the pedagogy and not on the machines/tools themselves.  Let’s keep this in mind.

Framework for Technology Integration 

So, if we are to integrate technology across our curriculum we need a framework to help us go in the right direction. 

Bailey (1997) suggests that there are 10 essential concepts for the integration of technology in the 21st century.  They are (1) change, (2) technology planning, (3) ethics, (4) teaching and learning, (5) safety and security, (6) curriculum, (7) staff development, (8) infrastructure, (9) technical support and (10) technology leadership.  He goes on that it is very unlikely that one person will possess all these skills, so collaboration with individuals that have expertise in these areas is seen as necessary. “Technology integration is a team approach” (p. 62) and should include empowering team members, identify key points to address during integration, understanding the relations between the 10 concepts, and be in measure to assess what you’ve accomplish so far. (Bailey, 1997)

Alberta Learning (1996) provides a document called Framework for Technology Integration in Education.  This document provides a set of recommendations to better expand and enhance the technology in our education systems, but unfortunately, lacks concrete examples on how to achieve it. 

Problems with Technology Integration

As we know, technology integration is not an easy task; it is a very complex one indeed.  Following are a few factors that are potential sources of problems.  

As we mentioned already, Alberta Learning’s recommendations, in its document Framework for Technology Integration in Education, (1996), focus vaguely on how to increase technology in terms of infrastructure and expectations.  It doesn’t give the directions on how to get there.  As if  “something magical will automatically happen and all our wishes will be granted.” (Earle, 2002, p. 10) It is wrongly assumed that it will happen by itself.

Earle (2002) reminds us that it’s a déjà vu experience.  According to him, we are doing exactly the same thing now (with computer technology) than we did forty year ago (with the instructional television).  Earle (2002) states that, again, the focus is on access to the hardware rather than successful pedagogy. 

Dias (1999) suggests that there is an expectation from teachers to integrate technology across their program “without having a working definition of the concept” (p.11).   Teachers are not sure what they are supposed to do.

To make the problem worst, Earle (2002) suggests that the understanding of the terms instructional technology by the general population “means computers in the minds of many”  (p. 2). This narrow view creates problems with technology integration.  Parents keep wanting their children to have ‘more’ access to computers, therefore, buying ‘more’ computers and hardware. But, I would advise that, there is more involved into technology integration than just access to computers.

 Earle (2002), in his section Principles of Integration, states that we have to look at the ‘process components,’ which are learning, teaching, practices and curricula.  ,  “The real question must focus on integration into teaching practices, learning experience, and the curriculum”  (p15).
Yes, technology must be used in a pedagogical manner. Earle (2002) suggest that it is not the medium we use that is important but rather, the pedagogy you use. Robey (1992), as cited in Earle (2002), suggests that integration “must be seen as an ongoing innovative process designed to meet instructional/ learning needs” (p 7).
McLaughlin (1976) suggest, however, that very few teachers have decided to go and “initiate innovations … [on their own, that would] require change in the traditional roles, behavior, and structures that exist within the school organization of the classroom.” (Flinders & Thornton, 1997, p.167)

On another note, Dias (1999) and Earle (2002) suggest that barriers to technology integration could include factors like:

· lack of time for planning,

· training and teachers expertise,

· resources and pedagogical application and,

· technical support for staff.

Implications

If Alberta wishes that technology integration be successful, then support is needed in many ways.

Technology integration is a very costly business.  In the document Framework for Technology Integration in Education (1996), in the section Investing in our Future, it is stated that, “technology integration must be a shared investment by the province, by school boards and schools, and by business partners” (p. 13).  So far, lots of money has been put into the ‘hardware’ of the school; however, now if we wish that all that technology be put to use, we need to invest into ‘brainware’ (Farenga & Joyce, 2001) or in other words teachers training. 

As pointed out earlier in the Information and Communication Technology, Kindergarten to Grade 12 curriculum (2002-2003), technology integration implies new ways of doing things.  This means that we cannot keep teaching the same way as before.  Change is needed in order to create new innovative ways that will make better use of the technology. 

Means, Blando, Olson, Middleton, Morocco, Remz, & Zorfass, (1993), in the document Using Technology to Support Education Reform, more precisely in the section Elements of School Reform, provide the following table, which represent different schools of thought.

Table I-1
Comparison of Conventional and Reform Approaches to Instruction

	CONVENTIONAL INSTRUCTION
	REFORM INSTRUCTION

	
	

	· Teacher-directed
	· Student exploration

	· Didactic teaching 
	· Interactive modes of instruction

	· Short blocks of instruction on single subject
	· Extended blocks of authentic and multidisciplinary work

	· Individual work
	· Collaborative work

	· Teacher as knowledge dispenser
	· Teacher as a facilitator

	· Ability groupings
	· Heterogeneous grouping

	· Assessment of fact knowledge and discrete skills
	· Performance-based assessment


Taken from the section Elements of School Reform from the document Using Technology to Support Education Reform (1993). 
On the left, you have the more conventional approaches to instruction and on the right, the reform approaches.  The column on the right suggests strategies that appear to foster innovate approach for teaching and learning.  As we know, innovation requires change in the traditional role. Using the strategies on the right implies changes in the way teachers and students are behaving in the classroom.  
Changes

How does change happen 

The table below represents three levels of change as presented in the document Preparing to Implement Learner Outcomes in Technology (1999). 

	
	Examples

	1st order change
	· Provincial framework for technology

	2nd order change
	· Acquisition of hardware, software and connectivity

	3rd order change
	· Re-training of teachers, development of a technology integration focus and climate in schools, and inclusion of support mechanisms 


Taken from Preparing to Implement Learner Outcomes in Technology (1999, p.6)

The first order change is the first one to happen.  In this case, we are talking about the provincial government involvement, which provides the framework we have to work with. The second order change follows with the ‘acquisition of hardware, software and connectivity’ by the school districts.  The third order change is where integration start to occur assuming all the resources and people are in place to ‘make it happen.’

Sandholtz, Ringstaff & Dwyer (1997) as quoted in the document Preparing to Implement Learner Outcomes in Technology (1999) suggest that, “instructional innovation involves not just change in people but also in changes in organizational culture” (p. 6). Following are some examples of these two specific types of change.

Change on people

Based on Senge (1990) thoughts (as cited in Earle, 2002), Earle (2002) suggests that, “for technology to become an integral aspect of classroom and curricula, the changes in teacher and student behaviors must, of necessity, be fundamental to the system rather than quick fix of Bandaid solutions which merely focus on the surface symptoms” (p. 8). This means that for technology integration to be successful it has to become a core value.  Saphier and D’Auria (1993), as quoted in Kwajewski (1997), describe a core value as a “central belief deeply understood and shared by every member of an organization.  Core values guide the actions of everyone in the organization; they focus its energy and are the anchor point for all its plan” (Kwajewski, 1997, p. 54).  

Change in Organization

McLaughlin (1976) suggest that “implementation [is] a dynamic organizational process that [is] shaped over time by interactions between project goals and methods, and the institutional setting.” (Flinders & Thornton, 1997, p.168)

It has to become a mutual adaptation from both parties.  Modification has to occur from the project design, the institutional setting and the individual participant.   (McLaughlin, 1976) 

McLaughlin (1976) also suggests that roots to the problem of technology integration could possibly be that most innovative efforts have been focusing on technological change rather than organizational change.  Moreover, she continues by saying that many argue that without organizational changes (the structure of the institutional setting; the culture of the school), then, no significant change will happen with the practice of teachers.  (McLaughlin, 1976, in Flinders & Thornton, 1997, p. 167)  For example, in technology integration, technology has to become a core value. (Kwajewski, 1997)

School Environment

Changes and leadership are needed at the school level. Integrating technology in the school environment is a very intricate and complex procedure where many stakeholders’ roles are interweaved and where collaboration  (Bailey, 1997) and communication between them is necessary if we wish to be successful.  In this section, we will look at the administration, the teacher-librarian, the technology leader, the technology committee, technical support and finally teacher training.

Administration

According to Anderson (1998) “administrative support is a key factor in the development of a strong program” (p. 26). If the administration is not behind their staff, even the best initiatives from the staff are most likely to fail.

McLaughlin (1976) suggest that the interest and attitudes of the administrators toward their staff’s innovative projects, will affect how and at what degree teachers would involve themselves into those specific projects.

As we all know now, the administration is the ‘heart’ of the school.  Therefore, it is crucial for principals to be knowledgeable, skilled and to able to foster changes and new initiatives in the use of new technology and new communication. 
Teacher-Librarian

Doiron (1999) states, “ there is no one better able to bring about change than a teacher-librarian working in partnership with administrators, classroom teachers and students” (p. 9). He mentioned that parts of the teacher-librarian role are to serve as an instructional leader and a curriculum developer to work in partnership with the classroom teachers.

Teacher-librarian can help teachers using technology in an effective manner.  They can help teachers to use technology in new ways such as to improve teaching and learning (bending the technology in the direction of the curriculum rather then bending the curriculum in the direction of the technology).

Murray & Kinnick (1998) affirm that the school library media specialist is a good match for the task of helping teachers integrating technology.  Library specialists have a “vision of technology base future of information access … [and are] lively teaching partners [working] in a dynamic instructional technology center.” (Murray & Kinnick, 1998)

Technology Leader

Reilly (2002) suggests that a technology leader is needed. According to him, the role of the technology leader should be:

· to oversee technology integration into the curriculum,

· to assist in minor technical problem teacher may have,

· and to focus on curricular matters.

Therefore, a role of the technology leader would be to ‘keep an eye’ on the school plan and to evaluate its progress with the help of the technology committee.  Reilly (2002) recommends having an ‘electronic janitor’ for major technical problem.  By this, he means someone like a computer technician that would deal with the hardware and network problems.

Reilly (2002) also mentioned that the role of the technology leader can be assumed by a teacher, the administration or a paraprofessional.  I believe it can also be fulfilled by a teacher librarian who is technology oriented.  What is needed is a person with a vision; a person who can help enhance and support the curriculum (Reilly, 2002) What is important to focus on here, is the ‘needs of the curriculum’ (where technology is to be integrated to the curriculum to make sense) and the ‘needs of the educator’ (how to help the educator to make use of the technology to be integrated across their curriculum).

Technology Committee

It goes almost without saying that schools need technology committee to help focus effort at the school level.

The committee needs a solid initial stance of its mission. It needs to oversee contingency management and to scan ‘new horizon’ and new technology to be integrated for future use –to keep current with the field. (Reilly, 2002)

Reilly (2002) proposes that one of the roles of the technology committee is to assess technology in the school. I would add that another of its role is to revise the school plan yearly and reformulate new objectives to achieve.  It’s important to do in order to have a current vision for a successful implementation of technology across the curriculum. 

Following, are suggestions from Reilly for the selection of group members for the technology committee: 

· Technology-literate people,

· An administrator (critical),

· At least one member technologically illiterate,

· A technology leader.

I would add to this list: 

· A teacher librarian 

because of the role a librarian plays in a school.  Librarians are valued members in terms of ‘information access’ (Murray & Kinnick, 1998) and in terms of having a vision and seeing the big picture. (Anderson, 1998)

It is also very critical that the administration supports the work of the committee.  If the administration is not supportive, there is no point doing all this work because it will be unsuccessful. (Reilly, 2002)

Technical Support
Even if a technician doesn’t appear to be the priority number one in term of technology integration, I would argue that technical support is very important for any technology program in a school.  Technicians make a difference in terms of having equipments and an infrastructure that is reliable and efficient for teachers to work with.  If teachers continually come across machines that don't work and peripheral equipment that cannot be relied on, I believe teachers’ attitude and willingness to use technology into their program will diminish greatly.

Bailey & Pownell (1998) commented that, “research and the best teaching practices [are] consistently [showing] that without effective staff development and continuous technical support, technology integration in the classroom will never be satisfactorily achieved” (p. 48).

Teachers Training

Inservice

We all know how important it is for teachers to keep up with new curriculums and approaches for teaching and learning. 

Bayley suggest that the model for our current technology staff-development program needs to be updated.  He suggests that our current plan is old and outdated. (1997) We need to rethink our staff development model to be aligned

with current trend.  Following, Ertmer, Johnson & Lane  (No date) suggest a cyclical model for inservice teachers.  If you wish to know more about the model please read their article. 

1. Reflect on Current Knowledge

2. Observe Models and Cases

3. Reflect on Practice

4. Initial Changes

5. Reflect on Changes

6. Modify and Extend Understanding

So it appears clear that we need to adapt and change our way of doing things in order to take advantage of the potential of technology in our schools.

In her 2000 report, Pierson propose a theoretical definition of technology integration.  The definition suggests that content knowledge + pedagogical knowledge + technological knowledge= technology integration.  If this is the case, then teacher training must be addressed as such to fulfill those needs. 

In some of her recommendations, she suggests that ‘one-shot’ training is not an adequate amount of training for teacher to change their way of doing thing. Training should be problem-based and teachers should have some release time to be able to go and see ‘excellent technology integration in action.’ (Pierson, 2000)

Alberta Learning, in the report Illustrative Examples to Accompany ICT Outcomes (1998), has developed a set of illustrative examples to:

· further clarify the intent of the technology,

· support the curriculum and 

· convey how students might demonstrate their competencies in a variety of contexts and across all grade levels.

Espey found in her 2000 qualitative study regarding the Boone Community School District Plan (Iowa) and its implementation, that teachers need curriculum support beyond what is already offered by the school district plan.

So it appears clear that teachers need additional support to better understand how to integrate technology in the classroom than what is offered now.

Preservice

The NCATE 1997 report and the 1995 Office of Technology Assessment, as quoted in Duhaney (2001), report that technology instruction has been falling short in regard to teachers’ preparation.  One reason they mentioned is that programs have been focusing on ‘teaching about technology’ rather than ‘teaching with technology.’

Craig & Sanders (No date) pointed out that although there are required technology courses in teacher education programs at most universities and colleges, the content of these courses varies greatly, from “extreme, low-level beginning computer skills to complete integration of technology within lesson planning, unit writing, and curriculum design.” 

Duhaney (2001) advocates that teacher education is required 1) to employ technology appropriately in teaching and learning and 2) to adapt to constant and rapid changes in technology.  Programs must model technology across the curriculum and keep up in a rapidly changing environment. 

Charp (1998), as quoted in Craig & Sanders (No date), proposes a new model for the preparation of preservice students which would require 1) a restructuring on content, 2) a rethinking of existing methodologies and 3) an examination of existing assessment tools.

McKillop (1999) as quoted in Craig & Sanders (No date) proposes integrating content-specific technology-integration goals into the preservice student technology courses focusing of the following student objectives:

1. Develop fundamental technical skills to facilitate leaning in technology enhance classrooms,

2. research and apply pedagogically rich project-based strategies to employ technology in classroom and curricula,

3. develop meaningful and authentic problem-solving activities in content-relevant areas.

So, as we have seen, the process has been started but is far from being completed. More leadership is needed by teacher educators in order to facilitate teaching and learning with technology.

If student teachers are expected to integrate technology across their curriculum when they start teaching, then it may be reasonable to expect the same with teacher educators.  Teacher educators also need to be proficient in the integration of technology into their curriculum as well, not just to talk about how to do it.

Conclusion

We had a look at the Alberta Technology Curriculum, its rational, its philosophy and its three categories of outcomes.  Then we had a look at technology integration within teaching and learning.  Pierson (2000) provides us with a good definition of what is technology integration.  A framework is also important to build on, as technology integration is a very intricate business.  We looked at some problems with technology integration and changes that are needed in order to achieve a better technology integration.  We looked at the school environment in particular the administration, the teacher-librarian, the technology leader, the technology committee, technical support and finally teacher training, and how each of these key players have an important role to play if we are to be successful in integrating technology into our current practices.  But if there is one thing we need to remember, it is that “technology integration is a team approach” (Bailey, 1997, p. 62) where efforts of all need to be directed in the same direction to maximized success. 
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