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Abstract  
This action research study explores how an understanding of the current state of technology 
use by teachers can contribute to enhancements of integration of technology into the 
curriculum. Study results indicate that although teachers were able to use technology for basic 
tasks, they were not able to use technology to develop and implement teaching strategies that 
impact student learning. Recommendations to improve technology integration by teachers 
include increasing teacher awareness of the benefits of technology integration, recognizing 
needs of teachers for technology integration to occur and improving technology-based 
professional development for teachers. 
 
 

 Introduction 
Hoffman (2001) states that the successful use of technology in schools is directly related to 
the integration of technology into classroom curriculum. Therefore, schools should be working 
towards achieving greater levels of the integration of technology into the curriculum. Barnett 
(2001) suggests that technology impacts student learning when there is a connection between 
the content being studied and the technology being used. Quinn and Valentine (2001) further 
describe the importance of the integration of technology and curriculum through the following 
statement: “Technology must be integrated into the curriculum so that it is a seamless 
component of instruction and evaluation” (p. 2).  

 
Matusevich (1995) states that there is a strong link between the effective use of technology 
and constructivism. Constructivism is a learning theory centered on the belief that children 
construct knowledge from their experiences and beliefs. Constructivist theory is focused on 
providing authentic tasks that are connected to the real world, are challenging, and integrated 
across curricular areas. Harrington-Leuker (1997) states that constructivism can bring about a 
pedagogical shift that urges schools to evaluate instruction that centers on the mere 
transmission of information as opposed to instruction that allows students to construct their 
own understanding. Byrom (1998) similarly talks of teachers adopting new strategies for 
instruction when they begin to use technology effectively.  

 
The influx of technology use in schools has also altered the required skills that all learners 
must have to function in today’s classroom. Thornburg (2000) states that students must now 
be able to sort through vast quantities of data, find specific information, determine if the 
information is relevant to the reason for investigation, and determine if the information is 
accurate. Bitner and Bitner (2002) similarly argue that students must utilize technology to 
help them search and discover knowledge, communicate with others, and solve problems. 
 
However, Bitner and Bitner (2002) and Russell and Bradley (1997) state that some teachers 
lack confidence to integrate technology into the curriculum and this can be viewed as a form 
of technology anxiety. It is important to understand and accept that teachers may not accept 
technology with open arms and may go through a series of stages toward adopting 
technology. Bitner and Bitner (2002) suggest that “those responsible for asking teachers to 
use technology in the curriculum should be aware that fears and concerns do exist” (p.  2). 

 
 

Primary question for this study 
The primary question being explored by this study is: how can an understanding of the current 
state of integration of technology into the curriculum in middle schools contribute to 
enhancements of the integration of technology into the curriculum? 

 



 
Research Method and Methodology 

The research method for this study encompassed action research, and both qualitative and 
quantitative methodologies were used to obtain data. Stringer (1999) states that, “Action 
research is a collaborative approach to inquiry or investigation that provides people with the 
means to take systematic action to resolve specific problems” (p. 17). Action research takes 
on a process of observation, reflection, and action (Glesne, 1999). It was the research method 
of choice for this study as it can be used as a positive means to improve practice. Kurt Lewin, 
described as the father of action research by Glesne (1999) and Gronhaug and Olson (1999) 
emphasized the importance of using knowledge acquired through action research for the 
benefit of society or social improvement.  

 
Action research utilizes qualitative and quantitative methods of obtaining and analyzing data 
(Glesne, 1999; Palys, 2003). Palys states that a quantitative approach deals with observable 
causes and effects, is objective through social distance, and results in deductions that begin 
with theory-based information. An anonymous online survey was used to collect qualitative 
and quantitative data. It was important to collect objective data, as Palys (2003) notes, in 
order to create a baseline for evaluating participant demographics and current levels of 
technology use and integration into the curriculum.  

 
Qualitative approaches, on the other hand, deal with process-based case studies, are human-
centered, and require an inductive approach that begins with observation and allows grounded 
theory, or “theory that emerges from research” (Palys, 2003, p. 74), to surface. The 
anonymous online survey served as an effective and simple data collection tool for collecting 
qualitative data. The qualitative data obtained through the use of open-ended questions on 
the anonymous online survey provided survey participants an opportunity to expand their 
thoughts about questions related to their current use of technology and to the integration of 
technology into the curriculum. A focus group interview was also used to collect qualitative 
data. The focus group interview allowed for participants to participate in the deeper analysis of 
issues brought forth from the anonymous online survey and to discuss new issues that came 
to light during the process of the focus group interview. 

 
After completion of the focus group interview, the data was transcribed and then analyzed 
using content analysis. Major recurring themes were coded using content analysis. Stringer 
(1999) states that “the task of the research facilitator in this phase of the research process is 
to interpret and render understandable the problematic experiences being considered” (p. 90). 
Stemler (2001) notes that content analysis is a powerful data reduction technique that is used 
to compress large amounts of text into content categories. He goes on to remind readers that 
content analysis involves more than just a word frequency count; it involves a thorough 
examination of text for concepts and categories. Palys (2003) states that though the 
researcher must have a clear idea of what he or she is after when conducting content analysis, 
they must also attain their focus using personal interests, theory, and exploratory study.  
 
 

Research Study Results 
 

Demographic profile of respondents 
There are 13 middle schools in the School District with 501 teachers. The anonymous online 
survey garnered 80 results, which works out to a response rate of nearly 16%. Sills and Song 
(2004) referred to a study’s 22% response rate as being modest in nature. Therefore, a 16% 
response rate might fit into that description of modest also. The modest response rate may 
reflect sampling error as teachers who were confident technology users and were not 
threatened by an online survey may have been the main participants in this study. Such 
results might have impacted the course of the study through representative bias indicating 
that only a portion of the survey population was surveyed rather than the entire population. 
Further study would be needed in this area to confirm the presence of sampling error or bias. 

 
37.5% of the respondents to this study were male and 61.3% of the respondents were female 
as the Figure 4.1 for this study’s sex demographics shows. One respondent did not indicate 
their sex.  
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Figure 4.1 Sex Demographics 

 
Kellenberger and Hendricks (2003) and Gressard and Lloyd (as cited in Woodrow, 1992) state 
that neither teaching experience nor the sex of the teacher have been found to be predictors 
of teacher computer use for student learning. 

 
Figure 4.2 shows years of teaching experience of study respondents and it identifies that more 
than 60% of the respondents to the anonymous online survey were teachers with less than 10 
years of teaching experience while 16% of the respondents had taught for 20 years or more. 
It should be noted that there could also be concerns of sampling error due to the fact that 
there is greater representation from less experienced teachers participating in this study than 
from more experienced teachers.  
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Figure 4.2 Number of Years Teaching Experience 

 
The current state of technology use in middle schools in the school district was examined 
through the results of the anonymous online survey. Participants responded to questions 
regarding the regular and confident use of various technology applications such as word 
processors, email, and Internet browsers. Gressard and Lloyd (as cited in Christenson, 2002) 
state that teacher experience with computer technology is positively correlated with positive 
attitudes towards computers. Gressard and Lloyd’s findings were confirmed when results from 
this study showed that more than 85% of the respondents in this study stated that they 



 
“agreed” or “strongly agreed” with the statement that they are regular and confident computer 
users with respect to the basic uses of  word processing (Figure 4.3), Internet browsing 
(Figure 4.4), and email communication (Figure 4.5). The figures show that middle school 
teachers participating in this study are confident computer users when using basic computer 
applications. Brickman, Braun and Stockford (as cited in Langille, 2004) found that word 
processing, email and Internet web browsing constituted the most frequent use of computers 
by educators. The work of Galloway, Brickman, Braun and Stockford (as cited in Langille, 
2004) and Gressard and Lloyd (as cited in Christenson, 2002) support the findings of this 
study which show that most teachers have a high level of functional competency with 
technology. 
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Figure 4.3 Regular and confident user of word processing applications 
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Figure 4.4 Regular and confident user of Internet browsing applications 
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Figure 4.5 Regular and confident computer user of email 

 
Archer (1998), Woodrow (1992) and Yuen and Ma (2002) note that positive teacher attitudes 
toward computers are necessary for the integration of technology into the classroom to occur 
and can even improve a school’s climate when teachers, who had received technology 
professional development, used computers to teach higher-order thinking skills. Therefore, 
results from this study suggest that positive teacher attitudes exist towards technology and 
that a sufficient climate may exist for the integration of technology into the curriculum across 
middle schools in the School District. 

 
 

Functional (administrative) use of computers  
Functional competency is described as being able to utilize the computer for administrative 
functions such as data gathering or communication for the purposes of attendance, marks 
gathering, reporting, and email communication (School Board, 2001; Voogt et al., 2005). 
Figures 4.6 and 4.7 show that greater than 90% of respondents state that they “often” or 
“always” used computers for reporting and email communication, respectively. The results are 
indicative of an extremely high level of teacher functional competency and are further 
confirmation of Conlon and Simpson’s (2003) findings which show that a high proportion of 
teachers use computers for report writing, preparing for teaching, and other administrative 
tasks. It should be noted that the high rate of use of computers for report cards may be due 
to the fact that the districts report cards are electronic.  
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Figure 4.6  Functional use of computers – report cards 
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Figure 4.7  Functional use of computers – Email 

 
 

Pedagogical (instructional) use of technology  
Pedagogical competency is described as the ability to utilize the computer for implementing or 
developing teaching strategies. Pedagogical competency includes the ability to use computers 
to research teaching methods, to search for and design lessons, and to deliver lessons and 
support curriculum (School Board, 2001; Voogt et al., 2005). 
 
Figure 4.8 shows that nearly 60% of respondents stated that they “often” or “always” used 
computers to research teaching methods while Figure 4.9 shows that more than 50% of 
respondents stated that they “often” or “always” used computers to either search for lessons 
or to design lessons.  
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Figure 4.8 Pedagogical use of computers – research teaching methods 

 

12

30 33

3
0

0

5

10

15

20

25

30

35

Always Often Sometimes Seldom Never

Pedagogical Use of Computers - 
Search for lessons and design lessons

 
Figure 4.9 Pedagogical use of computers – search and design lessons 

 
 

However, the results for teacher pedagogical computer use show discord between teachers 
encouraging students to use technology for the purpose of understanding and completing 
assignments, yet not actually using technology themselves to develop and deliver lessons and 
support curricular concepts. Figure 4.10 shows that less than 20% of respondents stated that 
they “often” or always use computers to deliver lessons or support curricular concepts in the 
classroom. An explanation might come from Atkins and Vasu (2000) who state that one of the 
most important reasons that teachers do not use technology with their students is that it is 
not easy to implement in the regular classroom. Shuldman (2004) also finds that there is a 
lack of teacher understanding of technology integration in the classroom. The following 
participant’s account confirms Shuldman’s statement by revealing an almost blind sense of 
obligation towards technology integration, “I don’t know if I have ever seen any evidence that 
shows the integration of technology into the curriculum leads to improved student learning. 



 
Whether it does or it does not, it does not mean that it is not worthwhile to pursue because it 
is so much a part of our culture. It is where we live now.” 
 
He suggests technology experiences can be integrated into daily classroom practice only after 
teachers have sufficient skills and an understanding of how available technologies can be used 
as cognitive tools. He finishes by suggesting that these skills and understanding only come 
about with time and practice. 
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Figure 4.10 Pedagogical use of computers – delivery of lessons 

 
Participants in this study were not convinced of the ability of technology to enhance student 
learning as only 50% of anonymous online survey participants felt that integration of 
technology into the curriculum enhanced student learning. Although, Kulik (as cited in 
Schacter, 1999), Mann, Shakeshaft, Becker, and Kottkamp (1998) and Ross (1999) found that 
students actually scored higher when technology was integrated into the curriculum. 
 
Plante (2004) and Voogt et al. (2005) argue that while teachers might have training and 
confidence with respect to the administrative use of technology, they do not have the same 
training or confidence with respect to the pedagogical use of technology. They note that 
without skills in the pedagogical use of technology, connections to curriculum may not be 
made and student learning may not be enhanced. 
 
 
Technology-based professional development  
In this study, only 30% of respondents had attended district-based technology professional 
development workshops that they deemed to be useful to their teaching, and fewer than 25% 
of respondents implemented what they had learned from district-based professional 
development technology workshops. Barnett (2001) states that the most effective professional 
development programs are the ones that deliver workshops to teachers, as they need them, at 
their own school, and using their own equipment. He continues with the argument that spray-
and-pray district-based technology workshops, which provide technology information that is 
general enough in its nature to satisfy all levels of teachers ranging from novice users to 
expert users, do not lead to any sustained changes in teacher behaviour.  The following 
participant’s quote confirms Barnett’s statement, “Workshops really only serve a purpose of 
introducing participants to a technology topic. Most district-led professional development 
workshops are often based on knowledge that I already have.”  

 



 
Themes 
Six themes, related to areas of enhancement of integration of technology in the curriculum, 
were found through the anonymous online survey and the focus group interview. These 
themes were: (1) technology accessibility and reliability, (2) time availability for teachers to 
integrate technology, (3) teacher confidence to integrate technology into the curriculum, (4) 
professional development (5) impact of technology on student learning (6) Impact of 
administration’s support on integration of technology into the curriculum.  
 
These recurring themes identified in this study are supported by Hoffman (2001), who 
identified factors for technology integration success such as accessibility to technology, school-
based professional development, and administrator support are similar to the themes 
identified in this study. Bitner and Bitner (2002) also identified areas of consideration to allow 
for successful integration of technology which include understanding and accepting that 
teachers may have a fear of change associated with the impact of technology in the 
classroom, training to provide teachers basics of computer use to instill a level of computer 
ability and confidence, and the need for a supportive climate to foster experimentation with 
technology and curriculum without fear of failure.  
 
1.  Technology accessibility and reliability 
Schuldman (2004) states that “on a most basic level, if districts expect teachers and students 
to adopt technology as a core instructional tool, then clearly access to instructional technology 
resources is not a condition, but a precondition” (p. 325). Shuldman’s (2004) findings on 
computer and software accessibility and reliability are validated in this statement from a 
participant: “Reliability is the biggest thing; it has to work when you turn it on. You have to be 
able to get where you are going without the computer freezing on you”.  
 
Discussions about access to reliable computers and software brought about the following 
frustrations from a participant: “The hardest part of implementing a program is a lack of 
access to computers or lack of computer time in the computer labs.” Another respondent 
remarked, “I have not implemented what I’ve learned because of the limited access to 
computers and the lack of working computers.”  
 
2. Time availability for teachers to integrate technology  
Byrom (1998) notes that learning to integrate technology into the curriculum is a slow and 
time-consuming process that requires time, encouragement and support. The following 
participant’s statement supports Byrom’s (1998) findings of the time required to integrate 
technology into the curriculum. “My issue is dealing with time constraints and trying to keep 
up with the changing technology.” Another spoke about the frustration of not being able to 
implement what was learned during professional development opportunities. “There just does 
not seem to be enough time to implement some of what I’ve learned during district-led 
technology workshops.” The lack of available teacher time to integrate technology was a 
recurring concern noted by participants during the online survey and focus group interview. 
Schuldman (2004) elaborates that an impediment to integration has been the lack of available 
time for teachers to attend professional development opportunities, acquire new technology 
skills, and plan and reflect on how the integration of technology into the curriculum will occur. 
Most teachers go through predictable stages in their adoption of technology and this process 
generally takes from three to five years (Schuldman, 2004).  
 
3. Teacher confidence to integrate technology into the curriculum  
Moersch (1995) found that teachers with low levels of computer skills and computer 
confidence will either ignore technology altogether or will choose the level of technology that 
they believe they can handle. The skills and confidence necessary to integrate technology are 
addressed in this quote:  
 

I get students to access the computer to do assignments, integrate graphs and 
pictures into their work, access search engines and type their work. But I only 
do what I know I can do. I am not going to go and try something with my 
students that is out of my comfort zone. 
 



 
Another participant stated that, “I am not always confident about the [software] program or 
able to troubleshoot when students encounter difficulties.”  Byrom (1998) reminds us that “no 
matter how many computers are available or how much training teachers have had, there are 
still substantial numbers who are ‘talking the talk’ but not ‘walking the walk’” (p. 10). She 
mentions that though it has been more than 20 years that computers have been in schools, 
many educators have never used them at all. This finding is well represented in this 
participant’s powerful statement:  
 

If I don’t feel that I have the experience, then I am not going to the computer 
lab and make a fool of myself in front of my students, especially when I know 
that some of them can do more than I can using the computer. 

 
Atkins and Vasu (2000) concur with Byrom’s (1998) earlier account of the lack of ease of 
implementation of technology and explain that one of the most important reasons that 
teachers do not use technology is that it is not easy to integrate into the curriculum of a 
regular classroom or lab setting.  
 
Conversely, Moersch (1995) found that teachers with high levels of computer skill and 
computer confidence were more inclined to choose new levels of technology innovation to use 
within their teaching. Teachers who had low levels of computer skills and confidence seemed 
resigned to utilizing technology in ways that they were accustomed to and well within their 
comfort zones. Whereas, those teachers possessing technology skills and confidence seemed 
to step out of their comfort zones and use technology in innovative ways to support their 
teaching. 
 
4. Professional development  
This section elaborates on professional development, which Barnett (2001) and Dwyer et al. 
(1995) deem to be necessary to the integration of technology into the curriculum, and divides 
it into three areas; district-based professional development, school-based development and 
follow-up of professional development. The benefits and limitations of each of these areas will 
be discussed. 
 
a. District-based professional development:  Hinson et al. (2005) state that most 
professional district-level development opportunities are often delivered as “one-size-fits-all” 
(p. 1) workshops. Barnett (2001) similarly describes such workshops as “spray and pray” (p. 
2). Both of these terms, “one-size fits all” and “spray and pray”, refer to technology 
workshops that are designed to appeal to a wide scope of interests and abilities of all teachers 
as opposed to the unique and specific needs of smaller groups of teachers. Russell and Bradley 
(1997) argue that one-shot technology workshops often have no consultation with participants 
and inadequate follow up. The following participant’s account confirms Russell and Bradley’s 
statement, “I attended one technology professional development workshop. At that time, I 
had very limited knowledge of computer use and the workshop was above my head.” 
The results of this study confirm the earlier statements from Hinson et al (2005) and Russell 
and Bradley (1997) as only 30% of attendees of technology-based district professional 
development workshops felt that such workshops were useful to their teaching and only 25% 
actually implemented into their teaching what they had learned from a district technology-
based workshop.  
 
One-size-fits-all workshops designed for a wide scope of teacher abilities and the lack of 
technology connectivity between workshop schools and teachers’ schools are the issues that 
district-based technology professional development workshops must address in order to 
become effective vehicles for teacher training.  
 
b. School-based professional development:  The issue of connectivity that negatively 
impact district-based professional development is the same issue that enhances school-based 
professional development. Teachers who achieve success with school-based professional 
development are buoyed by the fact that there is complete connectivity between the workshop 
and the equipment available. Another comment regarding the benefits of school-based 
professional development was that “Usually with school based professional development, the 
information comes from a staff member who you can readily access when problems arise.” It 



 
was mentioned earlier that Russell and Bradley (1997) found a lack of consultation and follow 
up with one-shot technology workshops. One respondent in this study argued that 
consultation was actually one of the main benefits of school-based technology workshops, 
“Workshops have been offered in response to specific requests by staff to satisfy a need 
identified by teachers.” Technology-based professional development programs are often 
rendered ineffective as a result of lack of access to software and hardware. Barnett (2001) 
confirms this by noting that staff development programs must deliver workshops to teachers 
when they need it, at their school, and on their own equipment.  
 
c. Follow up to support professional development opportunities:  Inadequate follow up 
is cited as an issue with one-shot technology workshops (Russell and Bradley, 1997). “The 
more practice that I have, the better it is. Workshops are on a one session basis and I need 
more follow up than that.” Another participant stated during the focus group interview that, 
“Whenever I learn something new after a professional development workshop, I always have a 
bunch of questions that I need to have answered immediately. Face-to-face or email follow up 
can both work well.” Follow up of school-based technology workshops is easier because of 
logistics as all of the teachers are housed in the same building.  
 
Collaboration is important to the proliferation of technology use as Becker and Ravitz (2001) 
note that those teachers who collaborate with their peers are much more likely to have their 
students utilize computer technology than the average teacher. Such a statement supports 
professional development follow up to encourage collaboration and support from peers when 
teachers are learning to integrate technology into the curriculum. 
 
5. Impact of technology on student learning 
Voogt et al. (2005) state that when pedagogical technology skills are lacking, due to an 
absence of training or professional development, teachers will not be able make connections 
with technology and ultimately will not be able to enhance student learning through 
technology. The lack of pedagogical technology skills may be one of several reasons that 
middle school teachers feel student learning is not enhanced by using technology. Though 
there was a lack of agreement between this study’s results and the literature on the impact of 
technology and student achievement, there was agreement that student attitudes towards 
learning were improved when technology was used. Kulik (as cited in Schacter, 1999) 
concluded that students liked their classes more, developed more positive attitudes about 
instruction, and learned more in less time when they received computer-based instruction. 
Cradler and Bridgforth (1994) and Archer (1998) also found that technology integration led to 
improved student attitude and confidence. Archer even spoke of the improvements made to 
school climate when teachers utilized computers to teach higher-order thinking skills once 
they had received adequate professional development training.  

 
6. Impact of administration’s support on integration of technology into the          
curriculum  
There was overwhelming praise of those administrators who supported teacher technology 
integration by using modeling, encouragement, expectations, and money for technology or 
training. Schiller (2003) and Brockmeier at al. (2005) state that the principal has a critical role 
in facilitating the integration of computer technology into the teaching and learning process. 
Results from this study confirm Schiller (2003) and Brockmeier at al.’s (2005) findings of the 
importance of the principal to technology integration. More than 80% of teachers agreed that 
their administrators supported the use of functional (administrative) technology. A participant 
stated that, “Report cards, daily attendance, emails, and even electronic newsletters to 
parents are expectations at our school.” Hope and Stakenas (as cited in Brockmeier et al., 
2005) mentioned that there are three primary roles that principals have; role model, 
instructional leader and visionary. The positive impact of supportive administration on 
technology use by teachers cannot be overstated. Teachers look to administration to provide 
technology direction. Carr (1999) speaks of a traditional top down model of teacher 
technology adoption that requires administration to mandate the use of technology. This 
model can only be successful if there is a high degree of administration support, facilitation, 
and sponsorship.  
 
 



 
Study Conclusions and Recommendations 

The primary question for this study asks how an understanding of the current state of 
integration of technology into the curriculum in middle schools can contribute to 
enhancements of the integration of technology into the curriculum? This action research study 
of the current state of integration of technology into the curriculum allows for the conclusion 
that many middle school teachers do not show high levels of pedagogical competency and 
therefore lack the confidence and ability to integrate technology into the curriculum. There are 
several possible reasons for this perceived inability of educators to integrate technology into 
the curriculum.  The lack of adequate technology-based professional development 
opportunities for educators may be one factor and lack of time to learn practice and 
implement new technology opportunities in classroom settings. This study also finds that 
educators are not necessarily convinced that the integration of technology into the curriculum 
positively impacts student learning These conclusions, based on an understanding of the 
current state of technology integration into the curriculum, can be used for the identification of 
specific recommendations that need to be addressed in order to facilitate the progression of 
integration of technology into the curriculum. The recommendations are addressed in the 
following order; (1) increase the awareness of integration of technology and curriculum and its 
impact on student learning, (2) increase recognition of the needs of teachers to integrate 
technology into the curriculum and (3) increase the effectiveness of professional development 
opportunities. 
 
Recommendation 1 – Increase awareness of the benefits of the integration of 
technology 
There seems to be a need to increase the awareness of integration of technology into the 
curriculum in the school district. This need for awareness of the benefits of integration of 
technology comes as a result of participant responses from the anonymous online survey and 
focus group interview. These responses suggest that many teachers feel that the integration of 
technology into the curriculum does not necessarily enhance student learning. The following 
response from a focus group participant seems to reflect this confusion, “I don’t know if I have 
ever seen any evidence that shows the integration of technology into the curriculum leads to 
improved student learning. Whether it does or it does not, it does not mean that it is not 
worthwhile to pursue because it is so much a part of our culture. It is where we live now.” 
 
Only half of the respondents to the anonymous online survey felt that lessons that integrate 
technology into the curriculum, contributed to enhanced student learning. The literature, 
however, suggests that technology not only enhances student learning (Kulik as cited in 
Schacter, 1999), it also develops positive attitudes and improves student attitude and 
confidence (Archer, 1998; Cradler & Bridgforth, 1994). The lack of teacher pedagogical 
competency may be a factor that contributes to the perceived inability of technology to 
enhance student learning. Voogt et al. (2005) found that though teachers might have high 
levels of functional competency in basic areas of technology use, they do not have similar 
levels of pedagogical competency. This suggests that teachers are very capable of utilizing 
technology but need to be trained to use it effectively in the area of integration of technology 
into the curriculum. This disparity needs to be addressed at all levels of the school district; 
school district management, administrators, and teachers. Some suggested recommendations 
to increase the awareness of integration of technology and curriculum and its impact on 
student learning are: 
 

1.1. Improve the visibility of technology integration in curriculum through the 
use of specialists, such as keynote speakers or experts in a particular 
technology-based field, who can show cutting-edge examples of enhanced 
student learning through the use of technology. 
 
1.2. Place importance on the issue of integration of technology into the 
curriculum by making it a school district goal or school-wide goal. 
 
1.3. Provide opportunities for teachers to observe or cooperatively teach with 
teachers who are integrating technology into the curriculum 
 
 



 
Recommendation 2 – Increase recognition of the needs of teachers to integrate 
technology and curriculum 
There needs to be an increased recognition by the school district of the needs of teachers to 
integrate technology into the curriculum. This recognition must include awareness of 
emotional factors such as teacher anxiety towards technology and also the accessibility needs 
of technology software and hardware. Some teachers have a level of anxiety towards 
technology and its integration into the curriculum. Brosnan (1998) and Harris (1985) coined 
the phrases technophobia and cyberphobia respectively, to relate to the excessive fear of new 
technology. With this awareness of anxiety towards technology in some teachers, it is easier 
to understand that teachers go through a series of 5 stages in their adoption of technology 
(Dwyer, Rigstaff, and Sandholtz, 1991). Barnett (2001) states that only 50% of teachers ever 
reach the third stage of Dwyer et al.’s model, adaptation, even with a strong program of 
professional development. Such a staggering statement shows how challenging the adoption 
of technology really can be for teachers. The recommendations that follow reflect the 
challenges that teachers face when learning to integrate technology into the curriculum: 

 
2.1. Design professional development opportunities with the knowledge that 
many teachers have anxiety towards using technology and account for varied 
confidence and ability levels by promoting integration workshops that are for 
users at specific stages of technology adoption. 
 
2.2. Provide time during the school year without students present for 
professional 
development based on integration of technology into the curriculum. 
 
2.3. Provide teachers with time to practice new technology skills, time to plan, 
and time to reflect on how technology can be integrated into their classroom 
curriculum 
 
2.4. Provide each teacher with a reliable computer on their classroom desk. 
 
2.5. Provide access computer labs that are consistently reliable and have a 
common platform [Apple or Windows], and consistent software programs 
 
 

Recommendation 3 – Improve the effectiveness of professional development 
opportunities 
Improvements in the area of professional development are necessary to provide teachers an 
opportunity to learn how to integrate technology into the curriculum. There must be a clear 
understanding of teacher issues that hinder the integration of technology into the curriculum. 
These teacher issues such as anxiety towards the integration of technology into the 
curriculum, lack of confidence in their technology skills, and lack of available time must all be 
taken into account when designing professional development opportunities. Suggestions by 
study participants include clearly identifying the level of the workshop:  “Professional 
development opportunity write-ups should have good descriptions with the level of the content 
of each workshop also clearly identified.” Another participant suggested, “Don’t combine 
teachers who have had a lot of experience with those who have had very little.” A further 
suggestion was to improve district-based technology professional development by utilizing 
district or technology grants to access money for continuous professional development. The 
following list includes suggested recommendations to improve professional development 
opportunities: 
 

3.1. Increase the availability of district-based technology integration 
workshops that are specific to teacher ability and skill levels. 
 
3.2. Clearly identify the content level of workshops when advertising 
technology based professional development opportunities. This will allow 
novice technology users to attend basic level workshops and advanced 
technology users to attend higher level workshops. 
 



 
3.4. Increase the availability of school-based technology integration 
workshops that are district-funded, administrator supported and teacher-
directed. A focus group participant clearly explained the need for more school 
in-service opportunities as they allow for teachers to learn, practice, and 
implement an integration of technology into the curriculum skill or lesson 
immediately because it is available to them at their school. 
 
3.5. Provide timely follow-up opportunities after professional development 
workshops for teachers to share what they learned and ask questions that may 
have come up following the workshop. Participant responses stated that 
follow-up after professional development workshops can occur face-to-face or 
online via email or discussion groups. 
 
3.6. Continue the funding of district-sponsored, technology-focused school-
based teams to encourage specific integration of technology into the 
curriculum learning at the school level.  
 
3.7. Have a knowledgeable technology mentor in each school to immediately 
deal with specific school-based technology issues. 
 
3.8. Spread the culture of technology across a school by having technology-
using teachers become mini-experts about a piece of technology that they are 
familiar with. 
 
3.9. Increase awareness and promotion of technology integration-based 
graduate programs that encourage teachers to improve their technology skills 
through professional development programs and courses. 

 
 
 

Future Research 
The strength of an action research study can often be found in the questions that arise 
through the course of the investigation. Several questions deserving of further research came 
to light in this study. 
 
Though many researchers such as Bain and Ross (1999), Kulik (as cited in Schacter, 1999) 
and Mann, Shakeshaft, Becker, and Kottkamp (1998) found that students scored higher when 
technology was integrated with curriculum, teachers in this study were not entirely convinced 
of the ability of technology to enhance student learning. Therefore, further research needs to 
be conducted to explain why only half of respondents to this study felt that lessons or 
activities that integrate technology and curriculum “often” or “always” enhance student 
learning. In this present age of educational accountability (Hinson, Laprairie & Cundiff, 2005), 
measuring, impacting, influencing, and enhancing student learning are of the utmost 
importance. In fact, the issue of enhanced student performance through technology use may 
well be the most important theme related to this study based on the increased requirement of 
teachers, schools, and school districts to show educational accountability. 
 
Finally, results from this study showed that teachers have high levels of functional competency 
and are confident technology users with respect to email, Internet browsing, and word 
processing. However, teachers have low levels of pedagogical competency and are not 
confident technology users with respect to integrating technology into the curriculum. 
Barnett’s (2001) statement that only half of teachers ever reach the third stage, adaptation, of 
Dwyer et al.’s technology adoption model confirms this lack of progression. Further study must 
be undertaken to ascertain the reasons for the slow or halted progression of teacher 
confidence and ability to integrate technology into the curriculum. 

  
 

References 
 



 
Apple Computer, Inc. (1995). Changing the conversation about teaching, learning, & 

technology: A Report on 10 Years of ACOT Research. Cupertino, CA: Apple Computer, 
Inc.  

 
Archer, J. (1998). The link to higher test scores. Education Week, 18 (5), 10-21. Retrieved 

February 17, 2006, from http://counts.edweek.org/sreports/tc98/ets/ets-n.htm 
 
Atkins, N. and Vasu, E. (2000); Measuring Knowledge of Technology Usage and Stages of 

Concern about Computing: A Study of Middle School Teachers. Journal of Technology 
and Teacher Education, 8 

 
Barnett, H. (2001). Successful k-12 technology planning: Ten essential elements. Syracuse, 

NY: ERIC Digest. 
 
BCeSIS Bulletin. (2004) 1(1) Retrieved March 15, 2006, from 

http://bcesis.sd43.bc.ca/support/BCeSIS%20Bulletins/BCeSIS%20Bulletin%20-
%20Volume%20I.pdf 

  
Becker, H.J. (2000). The "exemplary teacher" paper—how it arose and how it changed its 

author's research program. Contemporary Issues in Technology and Teacher 
Education, Retrieved March 20, 2006, from 
http://www.citejournal.org/vol1/iss2/seminal/article2.htm  

 
Becker, H. J., & Ravitz, J. L. (2001). Computer use by teachers: Are Cuban's predictions 

correct? Paper presented at the 2001 Annual Meeting of the American Educational 
Research Association, Seattle, Washington. Retrieved February 15, 2006, from 
http://www.crito.uci.edu/tlc/findings/conferences-pdf/aera_2001.pdf 

   
Bennett, H., & Everhart, N. (2003). Successful K-12 technology planning: Ten Essential 

elements. Teacher Librarian, 31(1), 22-26. 
  
Bitner, J., Bitner, N. (2002) Integrating Technology into the Classroom: Eight Keys to Success 

Journal of Technology and Teacher: 10 (1), 95-100. 
 
Boyle, A. (2005). A formula for successful technology integration must include curriculum. 

MultiMedia & Internet@Schools, 12(1), 30-32.  
 
British Columbia Ministry of Education (2005) Laptop initiative. Retrieved November 10, 2005, 

from http://www.bced.gov.bc.ca/onetoone/ 
   
British Columbia Ministry of Education (2005) Teacher Statistics 2001/02 – 2005/06.  

Retrieved April 2, 2006, from 
http://www.bced.gov.bc.ca/reports/pdfs/teacher_stats/043.xls 

   
British Columbia Teachers’ Federation (1999). Teacher Supply and Demand in British 

Columbia. Retrieved March 26, 2006 from, 
http://www.bctf.ca/education/recruiting/2000brief/brief.html 

  
Brockmeier, L., Sermon, J., & Hope, W. (2005). Principals' relationship with computer 

technology. NASSP Bulletin, 89 (643), 45-63. 
 
Brosnan, M. (1998). Technophobia: the psychological impact of information technology. UK: 

Routledge (UK) through the Google Print Publisher Program. 
 
Busch, C.,   Maret, P., Flynn, T., Kellum, R., Le, S., Meyers, B., Saunders, M., White, R., 

Palmquist, M. (2005). Content Analysis. Writing@CSU. Colorado State University 
Department of English. Retrieved May 1, 2006, from 
http://writing.colostate.edu/guides/research/content/. 

 



 
Byrom, E. (1998). Factors influencing the effective use of technology for teaching and 

learning: Lessons learned from the SIER-TEC intensive site schools, Southeast and 
Islands Regional Technology in Education Center. Retrieved Nov.1, 2005 from 
http://www.serve.org/seir-tec/publications/lessondoc.html 

   
Carr, V. (1999). Technology adoption and diffusion. The Learning Center for Interactive 

Technology. Retrieved March 10, 2006 from 
http://www.au.af.mil/au/awc/awcgate/innovation/adoptiondiffusion.htm 

   
CEO Forum on Education and Technology. (2001). The CEO Forum school technology and 

readiness report: Key building blocks for student achievement in the 21st century. 
Retrieved February 12, 2006 from http://www.ceoforum.org/downloads/report4.pdf. 

   
Christensen, R., (2003). Effects of Technology Integration Education on the Attitudes of 

Teachers and Students. Journal of Research on Technology in Education, 34, 4 
 
Conlon, T & Simpson, M., (2003). Silicon Valley versus Silicon Glen: the impact of computers 

upon teaching and learning: a comparative study. British Journal of Educational 
Technology, 34 (2). 

  
Cope C. & Ward P., (2002) Integrating learning technology into classrooms: The importance of 

teachers’ perceptions. Educational Technology & Society 5 (1) 
 
---------- School District. (2001). Information Technology Plan 2001/2006.  B.C.: Author 
 
---------- School District. (2006). Staff Age and Gender Count Report.  B.C.: Author 
 
Cradler, J., & Bridgforth, E. (1996). Recent research on the effects of technology on teaching 

and learning. Policy Brief. San Francisco, CA: WestEd Regional Educational Laboratory. 
Retrieved February 17, 2006,  http://www.wested.org/techpolicy/research.html 

   
Demetriadis, S., Barbas, A., Molohides, A., Palaigeorgiou, G., Psillos, D., Vlahavas, I., 

Tsoukalas, I., Pombortsis, A (2003). Cultures in negotiation: teachers' 
acceptance/resistance attitudes considering the infusion of technology into schools. 
[Abstract] Computers & Education , 41(1), 19-37. Retrieved November 1, 2005, from  
http://portal.acm.org/citation.cfm?id=885686&coll=GUIDE&dl=GUIDE&CFID=579538
86&CFTOKEN=74526004 

  
Dias, L. B. (1999). Integrating technology: Some things you should know. Learning and 

Leading with Technology, 27(3), 10-13. 
 
Dillman, D.A., Tortora, R.D. & Bowker, D. (1999) Principles for constructing web surveys. 

Retrieved January 24, 2006, from 
http://survey.sesrc.wsu.edu/dillman/papers/websurveyppr.pdf 

  
Dyrli, O. E., & Kinnaman, D. E. (1994). Integrating technology into your classroom curriculum. 

Technology & Learning, 14(5), 38. 
 
Dugger Jr, W. E. (1994). The relationship between technology, science, engineering, and 

mathematics. Technology Teacher, 53(7), 5. 
  
Dwyer, D., Ringstaff. C., Sandholtz, J. (1991) Changes in teachers' beliefs and practices in 

technology-rich classrooms. Educational Leadership, 48(8), 45-52. 
  
George, G., & Sleeth, R. G. (1996). Technology-assisted instruction and instructor 

cyberphobia: Recognizing the ways to effect change. Education, 116(4), 604. 
 
Gibbs, A. (1997). Focus groups. Social Research Update.19 Winter.  Retrieved March 16, 

2006, http://www.soc.surrey.ac.uk/sru/SRU19.html 
  



 
Glesne, C. (1999). Becoming qualitative researchers: An introduction (3rd ed.). New York: 

Longman. 
  
 Green, C., & Siegle, D. (2002). The impact of SES and teacher exposure to technology on 

student achievement gain scores. Paper presented at the Annual Meeting of the 
American Education Research Association, New Orleans, LA. 

 
Gronhaug, K. and Olson, O. (1999). Action research and knowledge creation: merits and 

challenges, Qualitative Market Research, 2 (1): 6-14. 
 
Harrington-Leuker, D. (1997) Technology works best when it serves clear educational goals. 

Harvard Education Letter, November/December 1997 
 
Hawkey, C. (2003) Age Profile of Teachers and Educators in B.C.,  Retrieved, April 2, 2006, 

from http://www.bctf.ca/ResearchReports/2004td02/report.pdf 
  
Hayes, D., Schuck, S., Dega, G., Dwyer, J. & McEwen, C. (2001). Net gain? The integration of 

computer-based learning in six NSW government schools. Retrieved March 16 30, 
2006 from 
http://www.curriculumsupport.nsw.edu.au/learningtechnologies/files/Lea_netgain.pdf 

  
Hinson, J. M., Laprairie, K. N., & Cundiff, J. M. (2005). One size does NOT fit ALL. T H E 

Journal, 32(11), 26-30. 
 
Hoffman, E. S. (2001). Technology planning and implementation: A study of effective change 

efforts in Michigan public school districts. Dissertation Abstracts International 62-05, 
1088. 

 
Hooper, S., Rieber, L. (1995). Teaching with technology. Teaching: Theory into practice, 

Needham Heights, MA: Allyn and Bacon. Retrieved Nov. 8, 2005, 
http://www.nowhereroad.com/twt/ 

  
Kaplowitz, M., Hadlock, T, Levine, R. (2004) A comparison of web and mail survey response 

rates Public Opinion Quarterly, 69(1), p. 94-101 
 
Kellenberger, D and Hendricks, S. (2003) Predicting Teachers’ Computer Use for Own Needs, 

Teaching, and Student Learning 
 
Kleiman, G. M. (2000). Myths and realities about technology in K-12 schools. The Center for 

Online Professional Education (COPE) 
 
Kulik, J. (1994). Meta-analytic studies of findings on computer-based instruction.  Technology 

assessment in education and training. (pp. 9-33) Hillsdale, NJ. 
 
Langille, L. (2004).  Adult Literacy Educators’ Perceptions of Technology Integration.  Royal 

Roads.  
 
Lewis, Theodore (1999). Research in Technology Education—Some Areas of Need. Journal of 

Technology Education 10(2) 
 
MacNeil, A., & Delafield, D. (1998). Principal leadership for successful school technology 

implementation. SITE 98: Society for Information Technology and Teacher Education 
International Conference, March 10- 14, Washington, DC.  

 
Macussen, C. (2001) Experiences from an Online Expert Survey into WAP for business 

travellers, keynote at the conference Innovations in Online Market Research, 
organized by IIR Conferences, 11-12 Sept. 2001, Amsterdam 

 



 
Mann, D., Shakeshaft, C., Becker, J., & Kottkamp, R. (1998). West Virginia story: 

Achievement gains from a statewide comprehensive instructional technology program. 
Santa Monica, CA: Milken Exchange on Educational Technology 

 
Middle School Literature Review, Middle School Literature Review - October, 2001 
  
Moersch, C (1995) Levels of Technology Implementation (LoTi): A framework for measuring 

classroom technology use. Learning and Leading with Technology, 23(3), 40-41. 
 
National Middle School Association (1995). This we believe: Developmentally responsive 

middle level schools. Columbus, OH: Author. 
 
Neal, E (1998) Does Using Technology in Instruction Enhance Learning?  The Technology 

Source. Retrieved Feb. 20, 2006, from 
http://ts.mivu.org/default.asp?show=article&id=1034 

  
Owston, R.D. (1997). The World Wide Web: A technology to enhance teaching and learning? 

Educational Researcher, 26(2), 27-33. 
 
Palys, Ted (2003). Research Decisions: Quantitative and Qualitative Perspectives. Ontario: 

Thomson Nelson 
 
Pitton, D. (2001) The School and the child and the child in the school. Middle School Journal, 

33(1), pp. 14-20; Retrieved February 17, 2006, from 
http://www.nmsa.org/portals/0/pdf/publications/On_Target/research/research_3.pdf 

  
Plante, J., & Beattie, D. (2004). Connectivity and ICT integration in Canadian elementary and 

secondary schools: First results from the information and communications 
technologies in schools survey, 2003-2004. Statistics Canada. 

 
Quinn, D.M., & Valentine, J.W. (2001). Research summary: What impact does the use of 

technology have on middle level education, specifically student achievement? 
Retrieved February 17, 2006, from 
http://www.nmsa.org/Research/ResearchSummaries/Summary19/tabid/275/Default.a
spx  

 
Reeves, T. (1998). The impact of media and technology in schools: A research report prepared 

for The Bertelsmann Foundation. Retrieved Nov. 9, 2005, from 
http://www.athensacademy.org/instruct/media_tech/reeves0.htm 

  
Rivero, V. (2005). Teaching in transition. American School Board Journal, 192(9), 36-38. 
 
Rowand, C. (2000). Teachers and computers: teacher use of computers and the internet in 

public schools. Education Statistics Quarterly, 2(2), Retrieved February 17, 2006, from 
http://nces.ed.gov/programs/quarterly/Vol_2/2_2/q3-2.asp 

  
Russell, G., Bradley, G. (1997). Teachers' computer anxiety: Implications for professional 

development. Education and Information Technologies, 2, 1-14. 
 
Schacter, J. (1999). The impact of educational technology on student achievement: What 

most current research has to say. Santa Monica: Milken Exchange on Education 
Technology. 

 
Schiller, J. (2003) The Elementary School Principal as a Change Facilitator in ICT Integration, 

The Technology Source, July/August  
 
Schutte, J. (n.d.). Virtual Teaching in Higher Education: The New Intellectual Superhighway or 

Just Another Traffic Jam? Retrieved March 12, 2006 from 
http://www.csun.edu/sociology/virexp.htm  

 



 
Sherry L., Billig S., Tavalin F., Gibson D., (2000) New Insights on Technology Adoption in 

Schools , T H E Journal, February, 27(7): 42. 
 
Shuldman, M. (2004). Superintendent conceptions of institutional conditions that impact 

teacher technology integration. Journal of Research on Technology in Education, 
36(4), 319-343. 

 
Sills, S. & Song, C. (2002). Innovations in survey research; an application of Web-based 

surveys. Social Science Computer Review, 20 (1), 22-30. 
 
Solomon, David J. (2001). Conducting web-based surveys. Practical Assessment, Research & 

Evaluation, 7(19). Retrieved January 25, 2006, from 
http://PAREonline.net/getvn.asp?v=7&n=19 

 
Staples, A., Pugach, M. C., & Himes, D. (2005). Rethinking the technology integration 

challenge: Cases from three urban elementary schools. Journal of Research on 
Technology in Education, 37(3), 285-311.  

 
Stemler, S. (2001). An overview of content analysis. Practical Assessment, Research & 

Evaluation, 7(17). Retrieved March 19, 2006 from 
http://PAREonline.net/getvn.asp?v=7&n=17 

 
Stringer, E. (1999) Action Research 2nd ed. London: Sage Publications. 
 
Sugar, W., Crawley, F., & Fine, B. (2004). Examining teachers’ decisions to adopt new 

technology. Educational Technology and Society, 7 (4), 201-213. 
 
Toledo, C. (2003). Stages of computer technology integration: Proceedings of Society for 

Information Technology and Teacher Education International Conference 2003 (p. 
1114-1117). Norfolk, VA: AACE. 

 
Voogt, J., Almekinders, M., van den Akker, J., & Moonen, B. (2005). A ‘blended’ in-service 

arrangement for classroom technology integration: Impacts on teachers and students. 
Computers in Human Behavior, 21(3), 523-539.  

 
Woodrow, J. The influence of programming training on the computer literacy Journal of 

Research on Computing in Education; Winter 92 (25) Issue 2, p200 -219 
 
 
 

Biographical Note: 

Tejinder (Taj) Reel is currently a vice-principal at Montgomery Middle 
School in Coquitlam, B.C.  He is a current member of the Coquitlam 
Principals and Vice Principal Association of B.C.  (CPVPA), and a past 
executive member of Computer Users of B.C. (CUE-BC). Mr. Reel 
obtained his B. Ed. through the University of British Columbia. He 
recently obtained his Master of Arts degree in Distributed Learning 
(MADL) through Royal Roads University in Victoria, B.C., receiving the 
Chancellor’s Award for the highest academic performance in his 

program. Mr. Reel’s current areas of interest are transformational learning using technology 
and supporting educators in their pursuit of integration of technology.  He can be reached by 
e-mail at treel@sd43.bc.ca.  
 


