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Introduction 
 

Technology is very important for improving teaching quality and student success. The Common Core State 
Standards emphasize that teachers should use technology to provide improved teaching in the United States. Every 
year hundreds of research articles are submitted and published to find effective strategies to facilitate technology 
integration for teachers worldwide (Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, E., & Sendurur, P., 2012). Many 
teachers do not have specific technological and pedagogical skills for the implementation of new technology. The 
most important reason is the lack of effective professional development activities for technology integration (Kim, 
C., Kim, M.K., Lee, Spector, & DeMeester, 2013; Ertmer et al., 2012; Kopcha, 2012). Effective professional 
development must develop teachers’ knowledge, skills, and effectiveness in raising student achievement (Darling-
Hammond, Wei, Andree, Richardson, & Orphanos, 2009; Wei, Darling-Hammond, & Adamson, 2010). Professional 
development is a formal process such as a conference, seminar, or workshop; collaborative learning among members 
of a work team; or a course at a college or university. It can also occur in informal contexts such as discussions 
among work colleagues, independent reading and research, observations of a colleague’s work, or other learning 
from a peer (Mizell, 2010). Teachers need professional development that focuses on information and 
communication technology skills for teaching (The Organisation for Economic Co-operation and Development, 
2009; 2014).  

CDW Government LLC (2010 as cited in Moeller & Reitzes, 2011) conducted a survey of more than 1,000 
high school teachers, IT staff, and students and found that only eight percent of the teachers surveyed fully integrate 
technology into the classroom. Teachers often used technology to give presentations or show videos, while students 
did not actively participate in the activity.  This is not technology integration; technology integration is making 
technology an integral part of the teaching and learning process so that it impacts resources, teacher and student 
roles, and instructional activities (Cennamo, Ross, Ertmer, 2014, p.18). True technology integration requires some 
changes for using resources, teacher and student roles, and instructional activities (Dwyer, Ringstaff, & Sandholtz, 
1991 as cited in Cennamo et al., 2014). Teachers need professional development on how to use technology in the 
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subjects they teach and to better understand how technology should support teaching and learning activities (Moeller 
& Reitzes, 2011).  

But, most of teachers do not have specific technological and pedagogical skills for implementation of new 
technology and the most important reason for this is a lack of effective professional development activities for 
technology integration (Kim, C., Kim, M.K., Lee, Spector, & DeMeester, 2013; Ertmer et al., 2012; Kopcha, 2012).  

This study aimed to investigate what teacher educators think about professional development materials 
used for technology integration training, what hindrances impact such professional development, and what do they 
think are the most effective professional development delivery methods for training technology integration in the 
classroom. 
 

Participants 
 

An invitational e-mail was sent to members of the Association for Educational Communication and 
Technology (AECT) members in the Teacher Education Division (TED), It was felt that this group was 
representative as teacher educators for both pre-service and in-service teachers. There were 38 respondents (6 
professors, 3 associate professors, 5 assistant professors, 8 associate faculties, and 16 others (i.e. teaching assistants 
and educational technology coordinators) participated voluntary.  

 
Methodology 

 
Our study investigated what teacher educators think about professional development materials used for technology 

integration training. For this purpose an online survey was prepared by the researchers, using Survey 
Monkey. The survey included open-ended and Likert-type questions concerned with professional 
development for technology integration. The link to the online survey was sent in an invitational e-mail to 
AECT members of the Teacher Education Division (TED). There were 38 respondents comprised of six 
professors, three associate professors, five assistant professors, eight associate faculties, and 16 others (i.e. 
teaching assistants and educational technology coordinators) that participated voluntary. Their average 
experience in teacher education was 10.6 years. Responses to open-ended questions were analyzed. They 
were grouped by common themes and categories and frequency counts were tallied. Data from the Likert 
type questions were analyzed and means, standard deviations, and percentages were reported.  

 
Findings 

 
According to the findings, individual or collaborative research (X=7.71) is the most effective professional 

development activity for technology integration. Following this were qualification programs (X=7.53), participation 
in a network of teachers formed specifically for the professional development of teachers (X=7.53), and 
courses/workshops for technology integration (X=7.5). Teacher educators consider observation visits to other 
schools (X=6.74), as the least effective professional development activity for technology integration. Table 1 shows 
the mean ratings and corresponding standard deviations. 
 

Table 1 Effectiveness of PD activity for technology integration 
No effect – 0, Large effect – 10 

PD Activity N Mean Standard 
Deviation 

Courses / workshops 38 7.5000 2.40214 
Education conferences or seminars  38 7.0263 1.79318 
Observation visits to other schools  38 6.7368 2.11410 
Qualification program (e.g., a degree program)  38 7.5263 2.17774 
Participation in a network of teachers formed specifically for the 
professional development of teachers  

38 7.5263 2.41322 

Individual or collaborative research 38 7.7105 1.84402 
Informal dialogue to improve teaching 38 7.2632 2.39012 

 
Additional findings were that professional development training sessions were considered to often conflict 

with teachers’ work schedule (X=3.1), were mostly episodic (X=3.1), and short-term (X=3.06. Teacher educators 
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think that a lot of relevant professional development is offered for teachers that is not too expensive or unaffordable. 
Web 2.0 tools and social media, journal articles and books, workshops and courses, and sharing teaching 
experiences in a community of teachers (via online conferences, webinars, blogs, learning management systems) are 
the resources mostly being used in the teacher educators’ field and current trends in professional development for 
technology integration.  
 

Another set of survey questions asked what the barriers were to professional development for technology 
integration. As can be seen from Table 2, time conflicts with teachers’ work schedule were seen as the number one 
barrier. Other cited barriers were: PD training was too short, training was too episodic, and there was a lack of 
employer support. 
 

Table 2 Barriers to participation in professional development 
Strongly Disagree – 1, Disagree – 2, Agree – 3, Strongly Agree – 4 

Barriers N Mean Standard 
Deviation 

Teachers do not have the prerequisites (e.g. qualifications, 
experience, and seniority).  

31 25484 1.05952 

Professional development is too expensive / unaffordable. 
  

31 2.2548 .79785 

There is a lack of employer support. 31 2.8387 .93441 
Professional development conflicts with teachers’ work 
schedule.  

31 3.1000 .77460 

Teachers do not have time because of family responsibilities.  31 2.5806 .80723 
There is no relevant professional development offered for 
teachers.  

31 2.0000 .93095 

There are no incentives for participating in such activities. 31 2.8710 .95715 
The professional development offered is of poor quality. 31 2.4839 .85131 
Professional development is not readily accessible to teachers.  31 2.5161 .85131 
Professional development trainings are short-term.  31 3.0645 .81386 
Professional development trainings are episodic.  31 3.0968 .87005 
Professional development trainings are disconnected. 31 2.9355 .85383 

 
Teacher educators were also asked about current trends in resources used for PD in technology integration. 

There is a wide range of resources being used for training in technology integration, including: Web 2.0 tools and 
social media, journal articles and books, workshops and courses, and sharing teaching experiences in community of 
teachers (via online conferences, webinars, blogs, learning management systems). Specific comments about current 
trends included: 
 

 “In college, there are instructional consultants that offer one-on-one support. Also, our instructors team (for a 
technology integration course) also share teaching experiences with each other.” 
 
 “As an instructor of in-service teachers, who instructs only online courses, all of the resources available to me 
are electronic. Given the time constraints faced by teachers, and the fact that I instruct teachers from a large 
geographic area, no face-to-face interaction occurs. Therefore, a learning management system (BlackBoard) is 
at the center of the instruction. In addition to this, Atomic Learning, VoiceThread, Google Sites, Gmail, Google 
Drive, Lotus Notes are utilized, along with various mobile applications and Web 2.0 tools selected by individual 
students.” 
 
 “We have a new technology lab which is available to all K-12 pre-service and in-service teachers. We use a 
wide range of technologies to improve K-12 teacher skills. We use social media, animations, multimedia 
productions, Smartboard, whiteboard, Google applications, web resources and many others applications.” 
 
“TPACK [technological pedagogical content knowledge] articles are used to spark discussion. Jonassen's 
Meaningful Learning with Technology is used as a text.” 
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“The state has technology program initiatives which focus on preparing teachers with understanding the 21st 
century learner and providing resources to implement within the classroom.” 
 
“We utilize training labs and conferences to boosts tech usage and training. But the biggest difference we see is 
when we get professors to integrate tech tools into the learning materials. Then they have to be more savvy 
because they are going to get questions from students and they want to look good.” 
 
“I am seeing significant use of professional learning networks (PLN's) and Edcamps. Although I agree that 
these initiatives allow the individual to personalize their professional development, I believe that the lack of 
leadership may leave some lost due to lack of direction. Especially those at a very low comfort level with the 
use of social media for professional purposes.” 
 

 
When we analyzed teacher educators’ opinions for the future trends for resources in professional 

development for technology integration, it was seen that most of participants did not see any significant changes in 
the near future. Some do think mobile technologies, professional learning communities in combination with hands-
on training, and collaborative leadership with teachers will be more useful. Table 3 shows the categories, with 
frequency count, for respondents opinions on future trends. 
 

Table 3 Future trends in professional development for technology integration 
  Categories f % 

1 Instructional consultants and online professional development courses 11 38 
2 Mobile technologies 7 24 

3 Open sources and digital resources 6 21 
4 Learning management systems 3 10 

5 Pre-service courses 2 7 

  Total 29 100 
 

Some specific responses as to future trends in PD for technology integration were insightful and listed as 
here. 
 

 “Instructional consultants for professional development. They can provide customized professional 
development opportunities, which will make the support more relevant and useful.” 
 
“I am not completely sure, but I believe that although there is merit to edcamps and PLN's, many educational 
programs (on both the college and k-12 levels) would benefit from a leadership component to these types of 
program that provides more structure.” 
 
“Learning management systems currently in use are having difficulty keeping pace with the demands and needs 
of online instruction, and therefore have been changing rapidly. It will be necessary for organizations to adopt 
an LMS which fits their needs and is kept current to avoid much of the inefficiently currently present in online 
learning. Web 2.0 and mobile applications are quickly taking the place of larger locally-installed and net-hosted 
software as online collaboration becomes more important to instructors and students alike.” 
 
“Current digital natives have to be taught how to integrate technology into their k-12 environments. Many pre-
service teachers possess neither the skills nor will to learn how to do this. Many k-12 pre-service programs 
demand technology integration but provide little guidance as to integrating the learning theory behind the 
desired integration.” 
 
“I really think that it is much too time consuming for an individual educator to develop materials for technology 
integration, but I think that they can modify existing materials for their own courses or classes. Even open 
source information will be time consuming for educators to gather for every topic they cover. I believe that 
resources will be purchased through textbook publishers, and then supplemented and/or modified by educators.” 
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Teacher educators were also asked for their recommendations for a successful professional development for 
technology integration. The most commonly cited (n=16) was intensive and ongoing training courses. The frequency 
and percentage for cited recommendations are shown in table 4. 
 

Table 4 Teacher educators’ recommendations for a successful PD for technology integration 
  Categories f % 
1 Intensive and ongoing training courses 16 42 

2 Hands-on experiences and workshops 6 16 

3 Online environments 5 13 

4 Collaborative groups and cooperation with technology user 
teachers 

5 13 

5 Hiring instructional consultants 4 11 
6 Motivate and instilling confidence in teachers 2 5 

  Total 38 100 
 

Some of the specific recommendations for PD technology integration are as follows: 
 

“I recommend programs designed using Gagne's Nine Events of Instruction. The PD modules then can provide 
examples and non-examples for the participants. The modules should allow opportunities for guided practice 
and the creation of job aides to continue use as just in time learning aids.” 
 
“Time. Professional development works best when it is offered more than five times per year, targeted to 
specific goals that teachers and school leaders outline together, and reflected upon genuinely to refine 
technology integration.” 
 
“When providing professional development opportunities to in-service teachers, taking time constraints into 
consideration is of utmost importance. PD opportunities, therefore, must have flexibility and be easily 
accessible. Being able to easily communicate, collaborate, and share information is also crucial, and should take 
into consideration compatibility issues such as use with a variety of platforms, systems, browsers, and types of 
hardware.” 
“Learning skills that help the user to understand how computer applications work so that they can see how it 
might integrate into their work.” 
 
“It is important to research and utilize the latest technologies for Social Networking and to maximize on the 
virtual "Face to Face" experiences.” 
 
“Talk with others that are using technology. Don't get locked into a single product, application or vendor.” 
 
“Three things: 1 -Teachers need to learn how to engage in reflective practice. 2- Teachers MUST develop and 
nurture a PLN (professional learning network) like Twitter ed chats. 3- There must be an expectation of 
experimentation and adaptation of new skills and tools (in other words, p.d. can't just be a one-shot event. It 
needs to be fully integrated and built upon with successive learning events.).” 
 
“Hire instructional consultants that have knowledge in teaching pedagogy, instructional design, and educational 
technology.” 
 
“More support from parents, stakeholders and of course improving teachers' motivation to integrate technology 
in their classroom.” 
 
“When our university went to a self-paced program with videos and step-by-step guides for tech training, it 
really took off because professors did not have the fear of being embarrassed because they did not pick up on 
how to use technology in front of their peers. They went at their own pace and were very happy.” 
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Teacher educators were asked what were the best technology integration training programs in the United 
States. Of the respondents, 21 teacher educators could not definitely say what the best technology integration 
training programs are in the United States. Only 17 teacher educators gave some program and training name. Eight 
university programs and seven different official institutes’ programs and grants were stated. Two teacher educators 
gave some specific examples of online resources. 

The survey respondents were also asked recommendations for successful job-embedded professional 
development for technology integration. Job-embedded professional development (JEPD) refers to teacher learning 
that is grounded in day-to-day teaching practice and is designed to enhance teachers’ content-specific instructional 
practices with the intent of improving student learning. It is primarily school or classroom based and is integrated 
into the workday, consisting of teachers assessing and finding solutions for authentic and immediate problems of 
practice as part of a cycle of continuous improvement. JEPD is a shared, ongoing process that is locally rooted and 
makes a direct connection between learning and application in daily practice, thereby requiring active teacher 
involvement in cooperative, inquiry-based work.” (Croft, Coggshall, Dolan, Powers, & Killion, 2010).  

Teacher educators were asked for recommendations for JEPD. Of the 29 that responded to this question, 
recommended and 15 of them (52%) believe that we need Advisory Council and Teams / IT or ET consultants in 
schools.Table 5 lists the frequency and percentages of the recommendations for JEPD. 
 

Table 5 Teacher educators’ recommendations for a successful JEPD for technology integration 
  Categories f % 

1 Advisory Council and Team / IT or ET consultants 15 48 

2 Various hands-on PDs and action researches 7 23 

3 Teacher learning communities 4 13 
4 Online and mobile environments 3 10 
5 Teaching learning 2 6 
  Total 31 100 

 
There were also specific comments about resources for JPED for technology integration. As few of the 

more critical ones are as follows. 
 

“I think a teacher sending a video clip of her teaching to an off-site coach and they discuss it in an online 
conference and talk about what could be improved can be effective. But it is also crucial to make a personal 
relationship to make the teacher comfortable. So I think an instructional consulting office should be a better 
choice. But consultants need to make sure the information is confidential so that teachers can be totally open.” 
 
“Too often, instruction and technology are viewed as distinct elements. My research indicates the need for 
greater emphasis to merge the both elements. Unfortunately, schools have either technology leaders OR 
instructional leaders. No leader as yet is an expert in both.” 

 
“I'm a big believer in the mentor-mentee model. Having someone who I respect available to me when (and 
where) I need them has a huge ROI on my development. I learn what I need to know, when I need it, and I 
benefit from the experiences of my mentor.” 
“Have an educational technology professional on site dedicated to assisting teachers integrate technology into 
teaching and learning.” 
 
“I think the teacher working with a coach after they have learned a new tech tool, and together they work to 
embed it in a lesson or training piece has been the most successful experience I have seen.” 

 
 “Greater follow-up by administrators. There must be an expectation of professional growth in teachers' tech 
integration as well as instructional design. These two concepts must go hand-in-hand. Learning tech without 
understanding the real instructional/learning need limits the usefulness and impact of that tool. Schools also 
need to focus on building capacity and collaboration by capitalizing on the skills of individual teachers. In other 
words, stress the collaborative workplace as a means for teachers to learn and grow with their tech skills.” 
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“The concepts stated in the research above support effective JEPD. To make sure that it is successful and has a 
long-lasting effect, there should be ongoing support but the faculty shouldn't feel pressured into finding "tech" 
solutions when offline solutions can be just as effective. Students should also be surveyed to share their 
reactions/interpretations to the changes implemented by their teachers.” 

 
Discussion and Conclusions 

 
Individual or collaborative research was considered the most effective professional development activity 

for technology integration. This suggests further research to determine the effective strategies for action or even 
experimental research conducted into professional development for technology integration. 

The most cited barrier to profession development is due to conflicts between trainings and teachers’ work 
schedule. Training being offered sporadically and episodic, as well as short-term are also agreed issues with barriers 
to participation in professional development. This suggest that a model for consistent and regularly scheduled 
professional development, with work release provided, might be a promising approach. 

Online training resources at the macro and micro level are the most popular resources currently used in 
professional development for technology integration. Future research would help to target specific resources and the 
pedagogical strategies for employing them.  

The authors look forward to extending this study to a broader population in the near future to include a 
larger sample size. We also hope to follow up on some more specific issues related to the transfer of professional 
development to the teaching setting and to changes that are occurring to online training resources. 
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