
Have you ever wondered what skills, knowledge, access, support or training 

the teachers who are successful at technology integration possess? Do 

they arrive in the classroom fully equipped with a full range of  high-level 

technology skills? Do they teach a particular grade level, content area, or 

student population? Do these “techie” teachers have an abundance of  

technology resources, training, and support at their disposal?  What is the 

magic recipe that teachers can follow that will guarantee some level of  

success at integrating technology into the classroom curriculum? 

In an effort to identify the ingredients found in the “successful technology 

integrator” recipe, I followed a group of  seven teachers as they progressed 

through a training course designed to promote classroom technology 

integration. 

Background

Studies have shown that if  technology integration is to be successful 

teachers must be comfortable with technology tools, be prepared to 

integrate technology effectively into the classroom curriculum, and be able 

to incorporate the new teaching methods enabled by technology (CEO 

Forum, 2000; U.S. Department of  Education, 2000). Most teachers have 

little experience integrating technology into their students’ learning processes 

and typically do not have models on which to build their own visions of  an 

integrated classroom (Beichner, 1993; Cifuentes, 2001; Kerr, 1996; Schrum, 

1999; Studler & Wetzel, 1999).  

While teachers readily acknowledge the importance of  using technology 

in their classrooms, a variety of  obstacles interfere with implementation. 

These obstacles include personal, logistical, technical, organizational, and 

In Search of Successful 

Technology Integrators

Jana M. Willis

Jana M. Willis is an Assistant Professor in the School of Education at the University of 
Houston in Clear Lake, Texas.



130

pedagogical concerns. Ertmer (1999) categorizes these obstacles in clusters 

of  fi rst-order and second-order barriers to technology integration. First-

order barriers are those that are extrinsic to teachers and include access to 

hardware and software, lack of  instructional planning time, and insuffi cient 

technological and administrative support and training. Second-order barriers 

are intrinsic to teachers and include their personal beliefs about teaching, 

computers, classroom practice, and resistance to change.

When introduced to technology, teachers must proceed through a process 

of  change that allows them to become competent in teaching methods 

that support technology integration. The change process is often facilitated 

through some type of  intervention, such as training. According to Hall 

and Hord (2001), what many see as resistance to change may actually be 

a sense of  loss felt by teachers as they move away from their favorite and 

comfortable ways of  teaching. “Teachers naturally wonder if  the benefi ts 

of  using technology outweigh the extra effort required of  them to integrate 

technology into their instruction” (Sandholtz, Ringstaff, & Dwyer, 1997, p. 

3). Therefore, educating teachers in the processes of  integrating technology 

into the curriculum must replace the current practice of  simply training 

teachers in computer applications and technology skills (Brownell, 1992; 

Ertmer, 1999; Roblyer, Edwards, & Havriluk, 2000; Schrum, 1999; Simonson 

& Thompson, 1997).

The Course

INST 6031: Applications of  Technology, a core graduate-level course offered by 

the School of  Education at the University of  Houston–Clear Lake, introduced 

students to the tools and skills necessary to understand and operate computers, 

navigate the Internet and World Wide Web, and create multimedia products. 

The course included educational applications of  instructional and information 

technologies to promote the integration of  technology into the curriculum. 

Emphasis was on the comprehensive integration and implementation of  

the Technology Applications Texas Essential Knowledge and Skills (Texas 

Education Agency, 2001), Secretary’s Commission on Achieving Necessary 

Skills (SCANS) 2000 report (U.S. Department of  Labor), and those tools that 

have important implications for the creation of  products with the technology. 

A combination of  hands-on lab assignments and content material was 

offered through a student-centered approach. Students and faculty worked 

together to identify learning requirements, learning strategies, and assessment 

criteria based on students’ prior skills and areas of  interest. Students gained 

experience in the educational use of  such technologies as productivity tools, 
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presentation graphics, multimedia, and telecomputing; however, they did so 

by applying tools to practical problems and opportunities as the basis for 

understanding, developing, and demonstrating activities that enhanced both 

student and teacher performance. 

The Participants

The PK–12 teachers enrolled in all sections of  the graduate-level INST 6031:  

Applications of  Technology course at University of  Houston–Clear Lake made 

up the pool of  30 participants. A computer use survey was administered and 

collected prior to any classroom instruction. The participants were divided 

into two groups, which were representative of  the participants’ teaching 

grade levels Elementary (PK–6) and Secondary (6–12). A sample of  2 high 

skill level and 2 low skill level participants were chosen for each of  the grade 

levels, resulting in a total of  8 participants. 

How They Were Viewed

Several data collection methods were used to gain an understanding of  the 

experiences of  the teachers as they moved through the training course into 

the implementation process for integrating technology into the curriculum. A 

computer use survey was used to assess the skill level changes that occurred 

during the Technology Applications course. The survey was derived from a 

composite of  three separate surveys created by Johnson (1998a) to determine 

the computer skill levels of  the teachers:  (a) Self-Evaluation Rubrics for Basic 

Teacher Computer Use; (b) Self-Evaluation Rubrics for Advanced Teacher 

Computer Use; and (c) Self-Evaluation Rubrics for Teacher Internet Use. 

The survey data were used to evaluate the effect of  skill level development 

on teaching methods and integrating technology.

The Stages of  Concern (SoC) component of  the Concerns-Based Adoption 

Model (CBAM) focuses on the concerns of  the individuals involved in the 

change process (Hord, Rutherford, Huling-Austin, & Hall, 1987, p. 30). The 

Stages of  Concern Questionnaire (SoCQ) developed by Hall (1987) is a 

“35-item paper-and-pencil questionnaire that typically requires only 10 to 15 

minutes to complete” (Hord et al., 1987, p. 34). The SoCQ was administered 

on four occasions during the course to identify changes in concerns that were 

experienced by each of  the individuals in the study.

The Instructional Methods Inventory, a survey of  instructional methods, 

was created based on ten categories defi ned by Heinich, Molinda, Russell, 

& Smaldino (1999). Each question related to one of  the general categories 
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of  methods and prompted teachers to specify the frequency of  use for each 

method used in their teaching practices. The rating scale ranges included 

never, sometimes, occasionally, frequently, and almost every class period.

An observation tool, Methods of  Instructional Delivery: Classroom 

Observation, was created based on a similar tool created by Cifuentes 

(1997) and the categories identifi ed in the Instructional Methods Inventory. 

This instrument identifi ed each of  the instructional methods observed and 

allowed for comments and fi eld notes by the observer. 

A framework for interview questions related to the teachers’ level of  

technology use was created based on the format provided for the Levels of  

Use (LoU) component of  the CBAM. The LoU branching interview allowed 

the researcher to gain a broad view of  teachers’ level of  use using a one-

legged interview format. The interview was constructed so that, through a 

series of  questions, information was obtained about teachers’ innovation-

related behaviors. “The key in the interview is to stimulate the person to 

describe and provide examples of  behaviors that he or she is taking in 

relation to the innovation” (Hall & Hord, 2001, p. 87). The teacher’s LoU can 

then be determined by referencing the decision points and LoU defi nitions. 

The stimulated conversation was used to facilitate further details regarding 

teachers’ levels of  use of  technology during the current observation as well as 

during the period of  time that had elapsed since the last observation.

The Analysis

The analysis was conducted in two phases. The fi rst phase was used to analyze 

the course under inquiry and the individual profi les of  each of  the teachers 

who participated in the study. 

The individual profi les presented a holistic view of  the teachers in their 

natural setting. Data included the individual’s education, teaching experience, 

responses to all instruments, qualitative data obtained from fi eld observations, 

and open-ended interview sessions.

The Stages of  Concern Questionnaire (SoCQ) data was scored using the 

SoCQ Quick Scoring Device (Hall & Hord, 2001). The raw scores were 

converted to percentiles and plotted for interpretation of  individual and 

group profi les. The questionnaire data were analyzed by examining the 

percentile scores for all seven stages using the processes recommended in 

Measuring Stages of  Concern About the Innovation:  A Manual for Use of  the SoC 

Questionnaire (Hall, George, & Rutherford, 1986). The profi les were compared 

across the four administrations to address the impact of  barriers as they 
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related to changes in teaching methods and integrating technology into the 

curriculum.

The Instructional Methods Inventory was used to determine the teaching 

methods identifi ed as currently used by the teacher. The questions on 

the inventory were based on the ten categories defi ned by Heinich et al. 

(1999). The responses were rank-ordered by frequency to determine the 

predominance of  the various methods used. The responses were examined 

statistically and graphically by participant, grade level, and course delivery 

method across all administrations. The responses were also divided into 

groups based on the observations conducted with and those without 

integrated technology.

The fi eld notes collected on the observation tool, Methods of  Instructional 

Delivery:  Classroom Observation, were used to determine the frequency 

of  each teaching method observed. The ranked and observed methods 

were examined by participant, grade level, and course delivery method for 

all observations. These methods were also divided into groups based on the 

observations conducted with and those without integrated technology.

The data from the LoU interview were analyzed based on the “eight 

classifi cations, or levels, of  how people act or behave with a change” (Hall 

& Hord, 2001, p. 81). The decision points and LoU defi nitions, as defi ned 

by Loucks, Newlove, and Hall (1975), were used to identify the levels of  

use of  integrated technology for each teacher. The LoU was examined by 

participant, grade level, and course delivery method for all administrations. 

The LoU of  the individual was used to determine the impact of  technology 

use on changes in teaching methods and integrating technology.

The constant comparative method of  data analysis was used in this study to 

examine the interview data gathered during the LoU open-ended question 

sessions. The process began with an examination of  the transcribed interview 

data to identify key concepts, events, or activities in each of  the interviews 

that were used as categories for analysis (Bogdan & Biklen, 1998; Merriam, 

1998; Riessman, 1993). The data were examined again to identify specifi c 

incidents or discussions that supported the defi ned categories as well as 

those events and comments that were related to integrating technology and 

teaching methods. This process was repeated for each of  the four interviews 

conducted for all seven case studies. Once all of  the interview data had been 

disseminated into the selected categories the data were examined to gain 

an understanding of  the current and evolving levels of  use of  integrated 

technology in the teachers’ classrooms. 
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The interview data were examined to identify the teaching practices being 

incorporated into the classrooms of  the teachers. Categories of  concern 

related to those practices were:  (a) classroom management, (b) planning time, 

(c) degrees of  interaction, and (d) instructional delivery methods. The data 

from this portion of  the analysis were used as part of  the analysis of  teaching 

practices in conjunction with the fi ndings from the Instructional Methods 

Inventory, Methods of  Instructional Delivery:  Classroom Observation 

tool, and observation fi eld notes. The fi nal review of  the interview data was 

conducted to determine consistencies or trends that were evident across all 

observations. 

The second phase was concerned with the comparison of  data across the 

categories defi ned by participant grouping. A comparative analysis was 

conducted across all groups regarding their teaching methods and extent of  

integrating technology into the curriculum. The analyses were used to describe 

the impact of  training on teaching methods and integrating technology into 

the curriculum during and after the course.

The Discussion

Although the number of  cases and the unique characteristics of  each teacher 

investigated limits the generalizability of  the study, the study provides insight 

into the individual experiences of  seven PK–12 teachers as they participated 

in technology training, moving beyond the training classroom to the 

application of  teaching methods that facilitated the integration of  technology 

into their classroom curriculum. The success of  the educational technology 

revolution cannot be judged like other educational innovations. It is the belief  

of  this researcher that teachers and not technology are the driving force in 

the current movement. Therefore this study focuses on the experiences of  

the individual and not the aspects of  the integrating technology.

To determine the effectiveness of  the Applications of  Technology course this 

study examined several questions. The questions and supported responses are 

as follows.

1. Do teachers alter their teaching methods during and after a 
technology-training course designed to prepare them to use 
technologies to support their teaching and student learning?

Initial attempts at integrating technology indicated that all of  the teachers 

used technology in ways that replicated their current teaching practices, which 

meant six of  the seven participants created teacher-directed technology-
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based lessons. Those who developed learner-centered integrated lessons 

followed more constructivist principles in the classroom. Their classrooms 

were learner-centered environments that focused on discovery and problem 

solving. This observation was consistent with the literature that teachers who 

already follow constructivist principles have less diffi culty using technology 

in learner-centered activities (Fulton, 1999; Mehlinger, 1995). 

During the fi nal observation all teachers used technology tools that 

were learner-directed in application, although many of  the activities still 

perpetuated the teacher-directed environment. Those who had consistently 

used constructivist principles in their teaching continued to develop learner-

centered activities that incorporated technology. Of  those who relied on 

teacher-directed activities, two used multi-media technologies for a drill/

practice and tutorial activities. Although the students using multi-media 

technology were responsible for the manipulation of  the software, the 

activity replicated the use of  paper and pencil worksheets. 

During Web-based activities students were responsible for obtaining, 

synthesizing, and reporting on information obtained from the Internet. 

In the three classrooms that used a Web-based activity during the fi nal 

observation, student engagement increased, discipline problems declined, 

and the teacher’s role changed from the sole provider of  knowledge and 

skills to one of  facilitator or guide. These fi ndings were consistent with the 

literature suggesting that technology encourages student engagement and 

increases problem solving opportunities (Kontos & Mizell, 1997; Skarr & 

Spagnolo, 1995).

A shift in frequency ranking of  drill/practice and tutorial methods on 

the post-Instructional Methods Inventory could be directly related to the 

emphasis placed on Texas Assessment of  Academic Skills (TAAS) and 

End of  Course preparations during the spring term. Teachers involved in 

this study indicted that they felt restricted in their choices of  instructional 

approaches by the state-mandated objectives associated with TAAS and End 

of  Course exams.

Teachers experienced in the use of  cooperative learning groups were able 

to create activities that allowed smaller groups of  students to work together 

on a limited number of  computers with effective outcomes. Other teachers 

either created stand-alone activities, to be conducted in a computer lab with 

suffi cient numbers of  computers, or the technology was used as “whole 

class” activity.
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2. Do teachers integrate technology into their classroom curriculum 
during and after a technology-training course designed to prepare 
them to use technologies to support their teaching and student 
learning?

All of  the teachers in this study attempted to integrate technology into their 

classroom curriculum on at least two of  the four observations. Two of  the 

teachers initially used technology on a more consistent schedule than the 

other teachers. All of  the teachers indicated that they intended to increase 

their integration of  technology during the next school term. There was an 

increase in the use of  technology in all classrooms.

The researcher found several intrinsic and extrinsic factors that affected the 

integration of  technology. Often the barriers were beyond the control of  the 

individual. On several occasions the researcher provided technical support, 

instructional guidance, resources, and advice, which permitted teachers to 

move past the barrier to successful technology integration. Lack of  technical 

support was consistent on six of  the seven campuses. The campus with onsite 

support personnel who assisted the teacher in locating resources, preparing 

computers for student use, and assisting during the technology-based lesson 

moved to a higher level of  collaboration among the teachers on campus than 

the other observed campuses. Several studies support the value of  onsite 

technical staff  dedicated to technology integration and teacher support 

(Becker, 1994; Evans-Andris, 1995; Fullan & Stiegelbauer, 1991; Milken, 

1998; National Center for Education Statistics [NCES], 2000). 

Additional barriers beyond the control of  the teachers or the researcher 

were created by (a) an emphasis on a fi xed curriculum that supported TAAS 

and End of  Course objectives, (b) a lack of  technology training, and (c) 

insuffi cient resources. The existence of  intrinsic and extrinsic barriers in the 

study was consistent with other studies, which identifi ed similar factors that 

impact the integration of  technology (Cafolla & Knee, 1995; Ertmer, 1999; 

Fulton, 1999; NCES, 2000; OTA, 1995).

Teachers’ use of  technology was directly affected by district and campus 

level policies. The teacher in the one-computer classroom was hindered by 

policy that restricted use of  the computer to the teacher only. The restricted 

use affected the ability of  the teacher to move beyond teacher-directed 

instructional uses of  the computer. This was especially true of  Internet 

access, which mandated that all Internet-based activities had to be directed by 

the teacher at all times.
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The seven teachers involved in this study experienced the course with 

the additional opportunity to have onsite support during the technology-

integrated lessons. The researcher provided that support, which eliminated 

one of  the possible barriers to integrating technology into the curriculum, 

inadequate technical support. The researcher was able to provide information 

regarding resources, to provide technical support, and to provide additional 

technical training.

3. Does the grade level of  the participant in the technology-training 
course affect the student outcomes of  the course?

Elementary and Secondary teachers varied in their growth in skills and 

knowledge of  basic and advanced computer use but were similar in those 

related to Internet use. The two groups were similar in their identifi ed Stages 

of  Concern. Both groups focused early on informational (Stage 1) and 

personal (Stage 2) concerns. The majority of  teachers in each group indicated 

increased levels of  concern over time for the consequences of  using 

technology with their students (Stage 4). The Secondary group contained a 

higher percentage of  teachers with time, logistics, and management concerns 

(Stage 3). 

The levels of  use of  the teachers in the Elementary group increased by a 

higher margin than that found in the Secondary group. Two of  the teachers 

at the Elementary level encountered a high level of  technical diffi culties 

that required assistance from the researcher to resolve. The lack of  onsite 

assistance directly affected their ability to use technology without additional 

support.

Initially the two groups varied in their preferred methods of  instructional 

delivery. By the end of  the semester the two groups were closely aligned in 

their uses of  instructional methods. 

The teachers in both groups indicated improvements in classroom 

management with the use of  technology, citing increased student engagement 

with technology. The need for discipline was reduced in both groups. Student 

assessment was more manageable when the students were interacting with 

the technology.
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4. Does the technology skill level of  the participant in the technology-
training course affect the student outcomes of  the course?

There were not dramatic differences in initial skill levels between the high 

skill and low skill level groups. The biggest difference in initial scores was in 

Teacher Internet Use (Part C). However, there were also differences between 

the groups in their identifi ed Stages of  Concern. While both groups focused 

early on informational (Stage 1) and personal (Stage 2) concerns, only the 

low skill level teachers indicated increased levels of  concern over time for the 

consequences of  using technology with their students (Stage 4). Both groups 

indicated increased concerns about collaboration (Stage 5). Both groups 

indicated low levels of  concern related to time, logistics, and management 

concerns (Stage 3). 

When compared across the two groups of  teachers, it appears that the 

Level of  Use was most impacted by initial Level of  Use and increased skill 

levels over time. Teachers at the low skill level encountered higher levels of  

technical diffi culties that required assistance from the researcher to resolve. 

The lack of  onsite assistance directly impacted their ability to use technology 

without additional support.

The high skill teachers indicated they used a wider variety of  instructional 

methods on a regular basis. After training the two groups were more closely 

aligned with the low skill teachers now indicating increased frequency of  a 

wider variety of  methods. The high skill teachers showed less movement 

between the initial and post administrations of  the Instructional Methods 

Inventory, indicating that as skills and knowledge increase individuals’ choice 

of  instructional methods were expanded. This is consistent with the reported 

expansion of  use among the low skill teachers.

In summary, the results of  this study indicate that the individual 

characteristics of  the teachers, the content area they teach, their previous 

teaching experience, their career goals, and their classroom environment 

have an impact on how and to what degree they integrate technology into 

their classroom curriculum during and after training in the processes of  

technology integration.  A course designed to train teachers in technology 

skills and technology integration raises the skill levels of  the teachers and 

increases the use of  technology in the classroom, but the course used in this 

study did not alter the teachers’ established teaching methods. This researcher 

hypothesizes that such alterations require a more comprehensive effort than 

one class.
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The Implications

Recent studies of  schools confi rm the necessity of  preparing tomorrow’s 

teachers to integrate technology into the classroom curriculum and the 

inadequacy of  current efforts to teach and model effectively the integration 

process (CEO Forum’s School Technology and Readiness Report, 1999; 

NCATE, 1997). If  technology integration is to be successful it must be 

viewed as an integral part of  a larger plan for preparing teachers to teach with 

technology. The larger plan must encompass not only the goals of  planning 

strategies but also national standards for technology integration (Studler & 

Wetzel, 1999).

The intent of  this study was to provide developers and instructors of  

technology integration courses and teacher preparation programs with 

information that would support the future development of  an effective 

model for training teachers and support staff  to integrate technology 

into the classroom. This study adds to the existing literature on effective 

training in technology integration by focusing on the individual skills, 

needs, and classroom environments of  those individuals involved in the 

training rather than on the implementation of  the innovation. “Cookie 

cutter” courses that focus on basic skills and application training will not 

enable the transfer of  skills from the training environment to the classroom. 

Frequent modeling of  technology-enhanced instruction directly related to 

the classroom environment would better facilitate transfer of  technology 

skills and use (Studler & Wetzel, 1999). Training for technology integration 

must incorporate in its structure the instructional methods and classroom 

practices that facilitate technology integration.

This study extends the current research on the Concerns-Based Adoption 

Model (CBAM) and the process of  change by focusing attention on the 

individual characteristics of  teachers involved in a training program. 

Although the teachers in this study experienced similar stages of  concern 

as they moved through the change process initiated by training, they were 

similar only in the sense that they defi ned a stage in the process of  change. 

Concerns were affected by the individual characteristics of  the teachers 

and their classroom environments. Resistance to change was related to 

the intrinsic/extrinsic barriers and concerns encountered by the individual 

teacher. Training courses must address the concerns and resistance of  

teachers moving through the various stages by involving them in the training 

process through collaboration and modeling. Teachers should be offered 

opportunities to experience technology use and integration implementation 

that address their individual concerns and reasons for resistance.
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Training in the integration of  technology that is a combination of  both 

integration of  technology and skills training is more benefi cial than basic 

technology skills training alone, but technology training that is aligned with 

the curriculum and relevant to what teachers do in the classroom is most 

effective (Trotter, 1999). The fi ndings of  this study support previous fi ndings 

that the individual teachers’ beliefs, previous teaching experiences, content 

areas, and classroom environments directly affect their teaching practices 

and therefore infl uence their uses of  technology integration in the classroom 

(Dwyer, Ringstaff, & Sandholtz, 1990a, 1990b; Ertmer, 1999; Fulton, 1999; 

Studler & Wetzel, 1999). This study extends the literature with two additional 

factors that directly impact teachers’ use of  technology in the classroom. 

First, the career goals of  the individual teachers not only affect how the 

teachers envision the use of  technology in the curriculum but also affect 

the extent to which they apply the skills and knowledge obtained during the 

training program to their current classroom environment. 

Second, confl icts that occurred as teachers experienced simultaneous multiple 

change processes directly affected the teachers’ skill growth, concerns, and 

levels of  use of  technology integration. Restructuring of  schools initiates 

change that affects the roles of  teachers, learners, and technology in the 

classroom. Technology training initiates change for the individual through 

new skill acquisition and application. In addition, teachers experience change 

as they transfer the skills and knowledge gained in the training environment 

to the classroom. Teachers therefore may have diffi culty moving through 

each of  the individual change processes due to diffi culties or confl icts 

encountered in other change processes. Again, this researcher hypothesizes 

that the complexity of  change processes toward technology integration 

requires a comprehensive effort.

Training program developers and instructors must address these two factors 

if  the individuals enrolled in their programs are to move beyond training to 

implementation in their own environments. First, technology integration that 

promotes effective uses of  technology in teaching and learning must be an 

integral part of  all education programs and not limited to teacher-training 

courses. The educational value of  integrating technology into the classroom 

curriculum must be emphasized in all education programs. Technology 

integration must become a component of  the entire education process and 

not be confi ned to technology training courses. 

Second, to address the confl icts of  multiple change processes, individuals 

need to become aware of  the relationship between the changing practice 
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and their current practice. Simply training individuals in the processes of  

technology integration is not suffi cient; training must be related to the 

current practices and environments of  the individuals. Successful change 

occurs when individuals recognize the benefi ts and advantages that will 

occur as the result of  change. Such recognition results from participation in 

coursework that models effective technology integration.

Conclusion

The teachers in this study possessed unique sets of  skills and knowledge 

related to computer use, Internet use, and technology integration. Concerns 

were individualized and personal, often directly linked to their campus 

environment, their previous educational training, their prior teaching 

experience, and their career goals. Levels of  use refl ected skill and knowledge 

growth as well as access to and availability of  technology within the school 

environment. Instructional methods were used that met the needs of  content, 

students, and personal preference. Classrooms were managed in ways that 

modeled the classrooms of  the individuals’ past educational experiences. 

I was able to become a participant in the individual journeys of  teachers who 

participated in the technology training course and tested their newly learned 

skills in their classrooms. During the course, the teachers obtained instruction 

in basic technology use and in technology integration. However, their skill 

growth did not refl ect the amount of  training received but instead refl ected 

the individuals’ initial skill levels and opportunities to reinforce the new 

knowledge through practice and application. Therefore, teacher preparation 

programs need to integrate technology throughout the program and not 

restrict technology instruction to one course; one course is not enough.

I observed uses of  technology in the classroom that replicated the activities 

in the course but sought to mimic the existing teaching practices of  the 

individual teacher. The teachers who adhered to teacher-directed principles 

were unable to create a vision for technology integration in their classrooms, 

while those who followed a more constructivist approach to instructional 

delivery were able to envision technology as a tool that would enhance the 

teaching and learning process.

Teachers need more classroom experiences with technical skills and 

knowledge if  they are to develop a vision for technology integration within 

their own individualized environment. They need models of  effective 

teaching practices that integrate technology. They need access to resources 

that promote or support technology integration in the curriculum. They need 
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to experience technology integration in environments that closely resemble 

their own classrooms. Finally, they need opportunities to practice technology 

integration in their classrooms with the necessary levels of  technical and 

administrative support.

If  teacher educators are to facilitate technology integration for different types 

of  teachers, they need to design and implement learning environments that 

(a) are learner-centered, (b) encourage collaboration, (c) promote discovery, 

and (d) provide activities that are engaging and relevant to the individual 

needs and environments of  the learners. Teachers will develop visions 

of  technology integration based on their own educational experiences. 

Therefore, training programs must provide rich extended experiences in 

technology integration and must model effective practices and innovative 

uses of  technology that improve teaching and learning.
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