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ABSTRACT 
The purpose of this study is to analyze the impact of the professional development (PD) program on technology 
integration (TI) besides attitudes towards ICT in education of Turkish teachers. This study demonstrates the 
outcomes of one group pre-test and post-test design based on data, collected before, just after and six weeks after 
the PD program. The results of the study revealed that, the PD program had a positive effect on TI continuing 
still at the sixth week while little or no change was detected on the teachers’ attitudes towards ICT in education.  
Keywords: Professional development, technology integration, teachers’ attitude towards ICT in education, 
teacher education, attitudes,  

 
1. INTRODUCTION 
In recent years, Turkish schools extensively invested in hardware and software facilities. Therefore, the access of 
students to computer technology became much easier (MoNE, 2009a, 2010b). However installing  the 
technological facilities  to schools does not necessarily mean that this facility is integrated into both teaching and 
learning processes (Hennessy, Ruthven, & Brindley, 2005). Most of the teachers in Turkish schools fail to 
integrate ICT into their courses (Göktaş, Yıldırım, & Yıldırım, 2008). Professional development (PD) programs 
can help teachers to integrate information and communication technologies (ICT) into their lectures. In various 
countries PD programs are widely used inorder to enhance technology integration in education (McCarney, 
2004; MoNE, 2010a). The evaluation of the effect of PD programs on teachers might offer a route map for the 
new steps to improve these PD programs.  The aim of this study is to investigate the effects of the PD program 
of teachers (Intel Teach Program -ITP- supported with Web 2.0. course) on both technology integration (TI) and 
teachers’ attitude towards ICT in education.  
 
1.1. Professional development and technology integration 
Recently, since the investment in the educational technologies gained an increasing trend all over the world, the 
use of this technological facilities in learning environments also gained importance in Turkey so the teachers are 
supposed to perceive the use of technology as a natural part of their profession in order to be able to conjoin 
these investments for enhancing the learning of students. The book of Turkish Ministry of National Education 
(MoNE) for the standardization of teachers claims that the teachers have to integrate information and 
communication technologies with teaching and learning processes. Besides, the teachers should not only point 
out how they use ICT at their teaching and learning environments in their lesson plans, but also  use these 
technologies to support the student centered strategies (MoNE, 2009c). However, integrating technology into 
teaching cannot be achieved overnight. Several researchers indicate that the teachers are supposed to overcome 
some stages (Mills & Tincher, 2003; Proctor, Watson, & Finger, 2004; Russell, O'Dwyer, Bebell, & Tao, 2007; 
Yang & Huang, 2008). A meta-analytic review by Hixon ve Buckenmeyer (2009) summarized these stages. At 
first stages, the teachers tend to use the technology almost not at all, however later on; they consider the 
technology as an instrument which necessities to be taught.  As the use of technology increases, they tend to 
perceive it as an instrument to aid the instruction, rather than being a core educational topic (Hixon & 
Buckenmeyer, 2009). 
 
There are voluminous studies regarding the effect of PD programs on TI. Some of these indicate that, PD 
programs increase TI (Giordano, 2008; Lavonen, Juuti, Aksela, & Meisalo, 2006; Voogt, Almekinders, van den 
Akker, & Moonen, 2005). Giordano (2008) found that, at the end of PD program, teachers began to use internet 
for instructional purposes and later on this usage became permanent.  Lavonen et al. (2006) found that, after the 
PD program technology usage skills of  science teachers have been increased and they managed to integrate the 
technology with the learning environments. Voogt et al. (2005) found that, after completing PD program, 
teachers’ attitude towards using the computer was changed in a positive manner. Furthermore, at the end of this 
PD program the technology using skills of teachers increased and they managed to integrate ICT with teaching 
and learning environments.  
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On the other hand, some studies claimed that, while PD programs are increasing  computer skills of teachers, the 
usage of ICT in education was effected still at a rather limited level (Brinkerhoff, 2006; Fragkouli & Hammond, 
2007; Glazer, Hannafin, Polly, & Rich, 2009; Yurdakul, Yıldız, Çakar, & Uslu, 2010). Brinkerhoff (2006) found 
that, while a significant change occurred  in both self-assessed technology skills and computer self-efficacy of 
participants, very little or no change was determined  in self-assessed TI beliefs of these teachers. Frankoli and 
Hammond (2007) found that, the PD program induced a positive impact not only on developing the information 
technology skills of teachers, but also  on their familiarity with ICT as a curricular tool to some degree. While, it 
had a very limited impact on the classroom practice. Glazer et al. (2009) found that, while most of the teachers 
who entered the PD program, expanded their knowledge, skills, ideas, and their lesson plan repertoire through 
these learning experiences; only one-third of them were considered as proficient apprentices at the end of the 
study. Meanwhile, Yurdakul et al. (2010) also revealed that, the PD program was capable of increasing the 
technology usage skills, whereas it failed to induce substantial change for the technology integration. 
 
1.2. Teachers’ attitudes towards ICT in education  
Recent studies show that, the successful implementation of the educational technologies depends largely on the 
attitudes of the educators. Especially, Israel (Klieger, Ben-Hur, & Bar-Yossef, 2010), Australia (Pierce & Ball, 
2009), USA (Glazer et al., 2009; Hixon & Buckenmeyer, 2009; Liu & Szabo, 2009), Turkey (Goktas, Yidirim, 
& Yildirim, 2008) and Asia/Far East (Sang, Valcke, Braak, & Tondeur, 2010) based studies still consider the  
attitude of teachers towards ICT as an important issue.  Numerous researchers (Atkins & Vasu, 2000; Gbomita, 
1997; Moore & Benbasat, 1991; Roblyer & Knezek, 2003; Sugar, Crawley, & Fine, 2004) point out that, a 
teacher’s attitude or belief is one of the several important human factors which has a significant impact on the 
computer adoption and the implementation of the technology in classroom. Bullock (2004) found that, the 
attitude of teachers is a major enabling/disabling factor in the adoption of the technology. Similarly, Kersaint  at 
al. (2003) found that, the teachers with positive attitudes towards the technology feel more comfortable while 
using it and they usually incorporate it into their teaching activities. Therefore, the teachers’ attitudes towards 
computers are one of the significant factors in enhancing the quality of computer usage for instruction (Yuen, 
Law, & Chan, 1999).  
 
Some researches (Bayramoğlu, 2007; Yildirim, 2000) point out that, the teachers’ negative attitudes towards 
computers changed after training about computer use. Regarding this subject, Yıldırım (2000),  pointed out that 
after completing the training, the teachers’ anxiety towards the computers decreased significantly while their 
confidence and affiliation to computers increased prominently. Bayramoğlu (2007) claimed that the training 
created positive and significant differences on the attitude towards worldwide web of  teachers participating this 
program .Moreover, there were also significant differences on their web self-efficacy and perceived web-
usefulness scores after the training. In conclusion, there is a positive relationship between the teachers’ attitudes 
towards ICT and PD. When the teachers perceive ICT as a beneficial, compatible instrument with their current 
activities, they will demonstrate positive attitudes towards ICT in education.  
 
1.3. Technology integration, attitudes towards ICT in education and PD 
Some models regarding technology integration such as reported by Sang et al. (2010) emphasize the importance 
of teachers’ attitudes towards the use of ICT in education. Negative attitudes of teachers and the limited 
knowledge of teachers about technology integration are found to be the main barriers for the technology 
integration in education (Çakır & Yıldırım, 2009; Hew & Brush, 2007). Since teachers’ attitude towards ICT  is 
one of the impendent factors for the technology integration  its investigation ) is not only helpful for a better 
understanding of the effects of PD programs but also very useful for future plans in this area. For this reason, in 
this study, evaluation of the change of not only TI levelsbut also attitudes of teachers towards the use of 
technology in education was inspected after the PD program. Thus, the aim of this study is to assess the 
efficiency of the PD program in this manner. 
 
In the literature, there are many studies evaluating the effect of PD programs on the attitudes of teachers towards 
ICT in education. Some of them indicates that PD programs had positive impact on  attitudes of teachers towards 
using technology for education (Christensen, 2002; Galanouli, Murphy, & Gardner, 2004; Karagiorgi & 
Charalambous, 2006; Seels, Campbell, & Talsma, 2003). Although a quite number of studies were conducted on 
the PD programs regarding TI and its effects on the attitudes of teachers towards ICT in Western countries, 
limited number of attempts has been made to assess this situation in non-Western contexts (i.e. (Akpınar & 
Bayramoğlu, 2008; Aris, Abu, Elington, & Dhamotharan, 2000; Yildirim, 2000). Hence, there is a need of doing 
more research in this area in non-western context.   
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1.4. PD in Turkish Context 
In Turkey, the professional teacher development activities are planned and executed by the Directorate for In-
service Training department of MoNE at central level and by the Governorships at local levels (Eurydice, 2010) 
which were mostly delivered in the form of large seminars or convocations (Bümen, 2009; Eurydice, 2010). For 
these programs teachers claimed that they  were not as effective for their PD  as they expected (Büyüköztürk, 
Akbaba Altun, & Yıldırım, 2010). Thus, previous researches revealed that, these traditional seminars and 
workshops were relatively ineffective since they did not provide opportunity for practice, for follow-up, and for 
reflection. Similarly, the centrally planned PD programs were also decontextualized (Fullan, 1990) and did not 
take into consideration the preexisting beliefs and personal needs of teachers (Bümen, 2009). 
 
Intel Teach Program (ITP) aims to help teachers for integrating the technology into their lessons. Hence, via 
integrating technology in training skills of teachers,   ITP aims not only helping teachers in problem solving but 
also promotes, critical thinking and collaboration skills of  their students. In 2009, 127.093 Turkish teachers 
entered this PD program (MoNE, 2010a). With the request of Province National Education Directorate, only in 
Izmir different from regions of country-wide sphere- the teachers were assigned to attend to Web 2.0. course, for 
five days before the ITP in order to improve their computer and internet skills.  
 
MoNE’s action plan (2009b) was arranged to develop and implement PD programs aiming TI for the period of 
2010-2014. However organizing effective PD programs for the ICT integration is not an easy task. Incorporation 
of appropriate methods for adequate guidance and facilitating the PD for teachers are still unsolved issues in 
most countries (Lavonen et al., 2006). Therefore, the evaluation of PD programs intending TI has great 
importance in order to  make evidence-based decisions and enhance our understanding what constitutes the best 
practice in TI programs (Lawless & Pellegrino, 2007). 
 
1.5. Purpose of the study 
The technologic capabilities offered by the schools in Turkey are constantly increasing. Therefore, the teachers 
are supposed to integrate these technologies in learning and teaching environments. In the TALIS report, Turkish 
teachers indicated their willingness to participate in the PD programs which were assembled for promoting the 
TI, however, they could not find appreciate PD programs for application to (Büyüköztürk et al., 2010). It is 
commonly suggested that the PD programs have the potential to improve the attitudes of teachers towards using 
ICT in a positive way and also to strengthen their integration capabilities of the ICT in to learning and teaching 
environments. (Bayramoğlu, 2007; Giordano, 2008; Kluever, Lam, Hoffman, Green, & Swearingen, 1994; 
Voogt et al., 2005; Woodrow, 1992). The aim of this study is to investigate the effects of the PD program (Intel 
Teach Program -ITP- supported with Web 2.0. course) on both technology integration and the attitudes of 
teachers towards ICT in education.  Accordingly, it was probed the answers for the questions of:  (a) Did the 
conducted PD program (ITP) induce positive effects on both the capabilities of teachers in regard to the 
technology integration and the attitudes of teachers towards ICT in education? (b) Did the aforementioned 
effects render themselves to be retained?   
 
It is expected that the results obtained from this study would not only reveal the extent of the effectiveness of the 
aforementioned PD program but also inspect the functionality of the investment to the technology. Besides, 
evaluation of this PD program could offer significant contributions for understanding the technology integration 
processes, as well. Hence there are a lesser, limited number of studies that address the follow up of the teachers 
after PD programs in a non-western context; so it is assumed that this study would be supplemental to the field. 
This study may also provide feedback for the developers of ITP and for the decision makers. Besides, the studies 
related to the technology integration are considerably new in the Turkish context. Actually, the number of such 
studies has been increased during the last five years. The number of studies investigating the effects of the PD 
programs on both the attitudes related to the technology integration and the use of technology in education is 
quite a few. In this regard, it is considered that this study would contribute notably to the literature in the non-
western context. 

 
2. METHOD 
This study represents one group pre-test and post-test (pre-experimental) design. Changes in the TI levels of 
teachers and their attitudes towards ICT in education among the participants in a five weeks schedule PD 
program (totally 90 hours), and their retention after six weeks were examined.  
 
2.1. Setting and Participants 
Although there were five instructors who conducted these programs at Izmir, only three of them accepted to join 
this study. The instructors who accepted to participate to this study were responsible of conducting maximum 
three courses at each semester. For each course, it was allowed maximum 15 teachers as trainees. Because of 
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these factors, the pre-tests and the post-tests were applicable for 56 participants during the 2009 – 2010 academic 
year. Schools were visited for conveying retention tests, and the test was fulfilled by the participant teachers who 
were at the school during the visits.  It was tried to access via email to the teachers who were not at the school 
during the visits; however, not all of them replied the email correspondence. Consequently, the retention tests 
applied to 41 participants, as the rest of them were not accessible. In terms of subject, two of the instructors were 
5–10 years experienced computer teachers and one of them was a more than 20 years experienced mathematics 
teacher. First of the instructors was participated in ITP since 2004, the second one since 2006, and the third one 
since 2008. One of them had an undergraduate degree, and the others had graduate degrees. 
 
In terms of teachers, the 35 teachers self-identified themselves as female (62.5%) and 21 of them as male 
(37.5%). One-half of teachers were younger than 35 years old. With regard to teaching experience, seven 
respondents had 1 to 5 years of experience (12.5%), fifteen had 6 to 10 years of experience (26.7%), sixteen had 
11 to 15 years (28.5%) of, eleven had 16 to 20 years (19.6%) of, three had 21 to 25 years of (5.3%) and three had 
more than 26 years of experience (5.3%). Thirty five teachers (62.5%) were class teachers and twenty one 
teachers were branch teachers. Schools of thirty four teachers have computers at many classrooms while schools 
of nine teachers have computers at a few classrooms. Only school of one teacher has computers at all of the 
classrooms. However, schools of sixteen teachers have no computers installed at their classrooms. All of the 
teachers had the availability of computer labs with internet access at their schools. Thirty five teachers were 
more than five years experienced computer users.  
 
The two sessions of teacher PD program had been conducted in the computer labs of the teachers’ own school, 
and the rest (n=2) had been implemented in computer lab of different schools. There were problems associated 
with the speed of internet connection in all settings, therefore, teachers and instructors complained about this 
problem during the program.  
 
The ITP which is being carried on since 2003, in accordance with the protocol signed between MoNE and Intel 
Corporations, is being implemented in Turkey countrywide. Besides, in compliance with the demand of İzmir 
City Director of Public Education, the participants should take part in a five days (30 course hours) scheduled 
computer and internet skills training prior to the program. This training includes e-mail basics, file sharing via 
internet, presentation skills, web diaries, and wiki technologies topics. Thereafter, during the 20 work days (60 
course hours) scheduled training the teachers were instructed about the technology aided project based learning. 
In accordance with these instructions, they were assigned to prepare unit plans and materials can be used with 
the students. The training was administered via hybrid method and the first five days (25 course hours) of it were 
delivered by face-to face. The following 13 days (25 course hours) of it was delivered by distance learning, and 
the rest two days (10 hours) of it was again delivered by face-to-face again. After completing upon the 
theoretical part of the training, the teachers were allocated as small groups and they were assigned to prepare 
technology aided-project based unit plans.  The materials contained by the unit plan were conveyed in a 
portfolio. The unit plan and the portfolio were assessed by rubrics and then the successful participants were 
awarded with a MoNE stamped in-service training certification.   
 
2.2. Instruments 
In this study, the data were gathered by using three instruments: (a) teacher TI inventory, (b) teachers’ attitude 
towards ICT in education scale, and (c) background questionnaire for being able to gain demographic 
information about the age, gender, educational background, teaching experience, and computer use & ownership 
of teachers.   
 
The Technology Integration Inventory (TII) was developed by (Uslu & Bümen, 2010). They were benefited from 
several instruments on  TI and there are many studies that mention about the different dimensions of the TI. 
Teachers’ ICT use in the classroom  (Hung & Hsu, 2007; Odom, Settlage, & Pedersen, 2002; Russell et al., 
2007; Van Braak, Tondeur, & Valcke, 2004), encouragement of students to use ICT (Hung & Hsu, 2007; Russell 
et al., 2007), teachers’ use of ICT for preparation (Odom et al., 2002; Russell et al., 2007), and influence of using 
ICT on students (Jamieson-proctor, Watson, Finger, Grimbeek, & Burnett, 2007; Proctor et al., 2004) are 
forming the four main dimensions of the  TI Instrument (TII) of teachers in the literature.  
 
Uslu and Bümen (2010) examined these instruments from the literature (Hung & Hsu, 2007; Koçak-Usluel & 
Demiraslan, 2005; Mills & Tincher, 2003; Proctor et al., 2004; Van Braak et al., 2004) and addressed the 
Turkish teachers and their context. Non-structured interviews were conducted with seven teachers to assess the 
aims of the computer use for teaching. The inventory was sent to six experts who were working in the field of 
ICT in education at different Turkish universities in order to determine its face and content validity. After some 
improvements, a pilot study was conducted with 447 teachers to establish its internal consistency and reliability. 
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Explanatory factor analysis along with a maximum likelihood was implemented. The outcomes revealed that the 
five sub-dimensions were responsible 56.53% of the total variance in the TII items. With a oblimin rotation, the 
four sub-dimensions were responsible for 57.84% of the total variance and two items were removed due to their 
similar factor loadings in different factors. Of these sub-dimensions, teachers’ use of ICT for preparation had an 
eigenvalue of 11.5 and was accounted for 30.3% of the total variance. The second sub-dimension, 
encouragement of the students to use ICT (eigenvalue = 4.5) was accounted for 11.9% of the total variance. The 
third sub-dimension, influence of using ICT on students had an eigenvalue of 3.8 and was accounted for 10% of 
the total variance. The last sub-dimension was teachers’ ICT use in the classroom (eigenvalue = 2.4) and it was 
responsible for 6.2% of the total variance. Reliability estimates for sub-dimension scores were α = .92, .90, .90 
and .88, respectively. Appendix A shows factors and factor loadings of the TII.  
 
The Teachers’ attitude towards ICT in education scale (TATICTS) was developed by (Cavas, Cavas, Karaoglan, 
& Kisla, 2009). The TATICTS is a 31-item, 5-point Likert type self report instrument that assesses attitude of 
teachers towards ICT in education with two subscales: effect of ICT on teaching and learning and obstacles to 
ICT implementation. (Cavas et al., 2009) reviewed the literature and the scales used in different educational 
backgrounds guided by the theoretical base of their study and the scale was sent to seven experts who were 
working in the field of ICT in education at different Turkish universities to determine its face and content 
validity. The instrument was improved in the light of the feedback from these experts. A pilot study was 
conducted with participation of 1071 science teachers to establish its internal consistency and reliability. The 
Kaiser-Meyer-Olkin value was 0.95, exceeding the recommend value of 0.6 and the Barlett’s Test of Sphericity 
reached statistical significance, supporting the factorability of the correlation matrix. An inspection of the scree 
plot revealed a clear break after the second component. In accordance with the outcomes of the scree test, it was 
decided to retain two components for further investigation. In order to aid in the interpretation of these two 
components, quartimax rotation was performed. The two factor solution explained a total of 39.7 % of the 
variance, with Factor 1 contributing 29 % and Factor 2 contributing 10.7. Reliability estimates for subscale 
scores were α = 0.92 for effect of ICT on teaching and learning and α = 0.79 for obstacles to ICT 
implementation.  
 
2.3. Data collection and analysis 
After getting the permission to use the TATICTS, a research package including the TATICTS, and TII was 
assembled through pre and post-test in four groups of ITP (n=56) between the dates of November 2009 and April 
2010. Guskey (2000) and Giordano (2008) emphasized assessing the participant use of the new knowledge or the 
skills after PD program. However, measures of the use of newly acquired knowledge and skills must be made 
after participants have had sufficient time to reflect on what they learned and adapted the new ideas to their 
particular setting. Furthermore, affective changes occur more gradually and are based on cognitive experiences; 
efforts to collect information on the affective learning outcomes should come later (Guskey, 2000). Hence, in 
this study, the teachers’ TI and their attitude towards ICT in education were measured for a length of time and 
these two instruments were reapplied (n=41) after six weeks of the PD program.   
 
After recoding the negative items of TATICTS (n=11), data were analyzed for the assumptions of parametric 
statistics. Normality, homogeneity of variances, and linearity assumptions for each cell were tested and the 
outcomes confirmed that these assumptions were met. The univariate ANOVA was applied to investigate if there 
were significant differences between pre-test, post-test and retention test in respect to the two dependent 
variables (i.e. TI and attitudes towards ICT in education).  

 
3. FINDINGS 
Effect of the PD program on teachers’ TI and attitudes towards ICT in education  
The first research question asked was if PD program effected teachers’ TI and attitudes towards using ICT in 
education. Table 1 displays the summary statistics for pre-test and post-test scores. Differences in mean rating of 
teachers’ use of ICT for preparation sub-dimension scores were significantly different between pre-test and post-
test, F(1-55)=4.90,  p<0.05. The effect size was calculated as 0.30. According to Cohen, Manion, and Morrison 
(2007), it is a small effect size. Post-test mean score (M=3.89) was higher than the pre-test mean score 
(M=3.71). Besides, it can be said that the teachers’ encouragement of the students to use ICT displayed an 
increase after the PD program. Comparing the pre and posttest measurement, teachers’ encouragement of the 
students to use ICT  was increased after PD program, F(1-55)=4.48,  p<0.05. Mean difference was 0.19 with the 
effect size of 0.28. According to Cohen et al. (2007), it is a small effect size. Differences in mean rating of 
influence of using ICT on students sub-dimension scores were significantly different between pre-test and post-
test, F(1-55)=14.82,  p<0.001. The effect size was calculated as 0.51. According to Cohen et al. (2007), it is a 
medium effect size. Finally, teachers’ ICT use in the classroom displayed an increase after PD program, F(1-
55)=18.59, p<0.00. Mean difference was 0.32 with the effect size of 0.58. According to Cohen et al. (2007), it is 
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a medium effect size. On the other hand, there were no significant initial differences between the attitudes 
towards ICT in education regarding pre-test and post-test scores, F(1-55)=1.03, p>0.05. Post-test mean score 
(M=4.00) was lower than the pre-test (M=4.10) score. Referencing these data, it can be said that the teachers’ 
attitudes towards ICT in education did not change after the PD program. 
 
 

Table1. Pre-test post-test scores and ANOVA results (n=56) 
 Pre-test   Post-test       

 M SD  M SD F Mean 
difference  p Cohen’s 

d 
Teachers’ use of ICT for 
preparation 3.71 0.77  3.89 0.68 4.90 0,18 <.05 0.30 

Encouragement of the 
students to use ICT 3.63 0.85  3.82 0.80 4.48 0,19 <.05 0.28 

Influence of using ICT on 
students 3.06 0.86  3.43 0.85 14.82 0.37 <.001 0.51 

Teachers’ ICT use in the 
classroom 2.72 0.93  3,04 ,98 18.59 0,32 <.001 0.58 

Attitudes towards ICT in 
Education 4.10 0.51  4.00 0.75 1.03 -0.10 .31 0.14 

 
3.1. Post-test, Retention-test Analysis 
The second research question asked was that, if there were differences in the teachers' TII scores and TATICTS 
scores between post-test and (after six weeks) retention test (n=41). Table 2 displays the summary statistics for 
the post-test and the retention-test scores. Differences in mean rating of teachers’ use of ICT for preparation  
sub-dimension scores were not significantly different between post-test and retention test, F(1-40)= 0.36,  
p>0.05. Retention-test mean score (M=3,90) was higher than the post-test mean score (M=3,86). Comparing the 
post and retention test measurement, teachers’ encouragement of the students to use ICT  was not change after 
the post test, F(1-40)= 0.74,  p>0.05. Differences in mean rating of influence of using ICT on students sub-
dimension scores were not significantly different between post-test and retention test, F(1-40)= 0.004,  p>0.05. 
Retention-test mean score (M=3,34) was higher than the post-test mean score (M=3,33). Comparing the post and 
retention test measurement, teachers’ ICT use in the classroom was not changed after the post test, F(1-40)= 
1.95,  p>0.05. In addition, there were no significant differences between the attitudes towards ICT in education 
post-test and retention-test scores, F(1-40)= 3.47, p>0.05. Retention-test mean score (M=4,01) was lower than 
the post-test mean score (M=4,13).  
 

Table2. Post-test retention test scores and ANOVA results 
 Post-test  Retention-test*    

 M SD  M SD F Mean 
difference  p 

Teachers’ use of ICT for 
preparation 3,86 ,71  3,90 ,71 0.36 ,05 ,55 

Encouragement of the 
students to use ICT 3,81 ,86  3,72 ,79 0.74 -,09 ,40 

Influence of using ICT on 
students 3,33 ,89  3,34 ,87 0.004 ,01 ,95 

Teachers’ ICT use in the 
classroom 2.95 ,99  2,85 ,99 1.95 -,01 ,17 

Attitudes towards ICT in 
Education 4,13 ,51  4,01 ,50 3.47 -,12 ,070 

   *(n=41) 

These findings revealed that the TI significantly increased after completing the PD program. Besides, the 
retention tests which were applied after six weeks of the termination of the PD program confirmed the increase 
between pre-test and posttest retained as there is no significant degrease at retention tests. No significant 
difference was observed related to the teachers’ attitudes towards ICT in education. Figure 1 displays the pre-
test, post-test and retention test scores for TII and the TATICTS. 
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Figure 1. Pre-test, post-test and retention test scores for the TII and the TATICTS 
  

4. DISCUSSION 
In this study, the effects of the PD program (ITP - supported with Web 2.0. course) on the technology integration 
and the attitudes of teachers towards ICT in education were investigated. The findings revealed that TI scores of 
the teachers in all sub-dimensions were increased with the ITP implementation and this change was retained 
after six weeks. However, it was not observed any significant difference on the teachers’ attitudes towards ICT 
in education that induced by PD program. The aforementioned significant differences related to the technology 
integration with the PD program are consistent with numerous studies which are suggesting that the PD program 
induced an increase in teachers use of ICT for instructional purposes (Brinkerhoff, 2006; Mitchem, Wells, & 
Wells, 2003; Rodrigues, Marks, & Steel, 2003; Voogt et al., 2005) and others that indicates that PD has limited 
effect on TI (Glazer et al., 2009; McGarr & O'Brien, 2007; Rye, 2001). 
 
After the professional development program, the teachers’ technology usage for preparation of education and 
instruction were increased, both in-classroom (sub-dimension -4)-and out-classroom (sub-dimension -1) settings. 
This result is parallel with the studies revealing that the in-service training programs increase the teachers’ 
technology usage for preparation of education and instruction both in-classroom and out-classroom 
environments (Russell et al., 2007; Van Braak et al., 2004). The teachers who were attended to the assessed PD 
program, inclined to motivate their students for using information technologies in a greater degree (sub-
dimension -2). Brinkerhoff (2006) stated that, the teachers who attended to the PD programs encouraged their 
students for technology usage.  The increase of technology usage in ITP participant teachers was also transferred 
to the their students, according to consideration of teachers; the students technology usage were increased (sub-
dimension 3). This result is parallel to the Brinkerhoff (2006). 
 
In this study it was observed that the TI was increased and that was sustained after a six weeks period. Lavonen 
et al. (2006) indicated that the teachers didn’t stop using ICT when they started to use it for instruction. Many 
factors may contribute to these effects. First of all, the long duration of PD program may have contributed to this 
increase in TI. The related literature implies the ineffectiveness of one-shot PD programs (Sandholtz, 2002). The 
PD program was scheduled as 30 hours for Web 2.0 course and 60 hours for ITP, a total of 90 hours timetable 
for five weeks. McGarr and O’Brien (2007) stated that the PD programs aimed only to increase the technology 
usage skills were ineffective for integrating with the technology. At this PD program it was aimed to increase 
both technology usage skills and also pedagogical skills for TI. During the first week for 30 hours, the teachers 
were instructed to learn the basic Web 2.0. technologies, which they would be able to use with their students. 
These activities might have contributed to enhance the teachers’ skills and their confidence for using the ICT. 
Thereafter, the teachers discussed how to use these technologies for instructional purposes during the last 60 
hours in the ITP. Glazer et al. (2009) examined which kind of interactions influenced the peer-teacher efforts for 
integrating the technology in their classrooms and they found; “sharing ideas”, “giving and seeking advice”, 
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“posing and responding to task based questions” were the most used ones. Correspondingly, during the ITP, the 
teachers were required to communicate, share documents, and to collaborate via internet with the other teachers 
and instructor of the course. These interactions may contribute TI level of teachers. Besides, the inscription of 
lesson plans by the participant teachers on a collaborative, team-work manner, explaining how the teachers 
would implement these technologies in their classes might have positively affected the TI too. O’murchu (as 
cited in Karagiorgi & Charalambous, 2006) indicated that the social and collaborative dimension of PD 
increased the effectiveness of program.  
 
Retention tests were conducted six weeks later after completing the PD program. The findings of these tests 
demonstrated that, the teachers’ increased level of integration with the technology as a consequence of the PD 
program was retained after six weeks. This result is consistent with the studies in the literature (Giordano, 2008; 
Lavonen et al., 2006), indicates that increment at the level of TI is sustainable. There might be several reasons 
associated with this. As stated earlier, most of the teachers were issued with computers installed at their classes 
(n=40), and computer labs with internet connection were available for all of them at their schools. These two 
factors may have been effective for sustaining the increment at the level of TI. Thereof, they may have tried to 
implement what they were instructed earlier. Numerous (n=35) of the teachers were more than five years 
experienced computer users, and all of them (n=56) were owner a computer at their households, and most of 
them had internet connection at their homes. The existences of these convenient skills and technology might 
have enormously facilitated to use the technologies in their daily lives and also to incorporate in their class 
settings for them, which they were accustomed via the PD. 
 
The PD program increased technology integration of teachers, and this increment was retained for six weeks but 
technology integration did not increase after six weeks. It is thought that one of the prime reasons of this 
stagnant situation is the lack of providing the teachers with sufficient guidance and support after the fulfillment 
of the PD program. Besides, there is not any difference in regard of carrier advancement, rewarding or 
sanctioning at Turkish Public Education system for the teachers referring their compliance or noncompliance 
with the purposes of the PD program. This situation might be impeding to evolve a supportive school culture for 
change. However, organization culture has great importance to realize the change that aimed by the PD program 
(Guskey, 2000; Hew & Brush, 2007). Moreover, the control pressure induced over the teachers by the standard 
tests which are obligatory for students to be accepted by the upper educational institutions may be obstructive for 
the TI. Hew and Brush (2007) indicates that high-stakes testing can be a major barrier to TI. Furthermore in this 
study, the teachers were assigned to the PD program without screening their prior individual level relating to the 
TI. However, “one-size-fits-all” type of technology training is inadequate for TI as stated by (Hixon & 
Buckenmeyer, 2009). Teachers who had different ICT background and aspirations may need for more 
specialized needs-based training on ICT integration (Karagiorgi & Charalambous, 2006).  
 
No changes were observed on the TATICTS scores neither between pretest and posttest nor between posttest and 
retention test. These results contradict with a number of other studies which are suggesting that the PD programs 
positively increased the attitudes of teachers towards the use of technology in education (Cavas et al., 2009; 
Christensen, 2002; Liu & Szabo, 2009; Sang et al., 2010; Sugar, Crawley, & Fine, 2005). Some authors indicate 
that when teachers try to start to use ICT for learning purposes, some degree of change is required in the field of 
beliefs, attitudes, pedagogical ideologies (Ertmer & Ottenbreit-Leftwich, 2010; Fullan, 2005). On the other hand, 
these findings may confirm the studies which are suggesting that the solitary PD programs are not sufficient to 
change the attitudes of teachers in a positive manner; for being able to achieve this, it is also required that the 
teachers should reflect the methods (which they were proposed in the PD program) at the classroom. And they 
also should experience the student achievement stemming from these methods (Guskey, 2000; Pierce & Ball, 
2009). The attitudes of teachers may have withstood to change, because the teachers did not experience an 
immediate reflection of these applications over the student achievement. Besides, the participant teachers were 
not assembled among the volunteers. Instead, the assignment was compulsory. Consequently, some of the 
participants may have aimed to complete the course as soon as possible, and also they may have attended half-
heartedly. These negative factors might have obstructed the attitudes to be increased positively. Volunteers are 
more motivated to learn, willing to change and willing to be risk takers than non-volunteers (Lawless & 
Pellegrino, 2007; Loughran & Gunstone, 1997). Furthermore, it is not available a follow-up system or a 
coaching subsequent to the PD programs in Turkey. The awareness of teachers about the nonexistence of such a 
follow-up program might have obstructed the attitudes of teachers to be increased positively.  
 
According to subjective observations, most of the participants indicated that they were lack of organizational 
support at their schools. Another reason encountered for the failure to change in the attitudes might be the fact 
that, the PD program was designed separately without regarding the organizational context.  As a matter of fact, 
attitudes are being influenced by the organizational context and it can be improved by social learning. 
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Organizational climate, organizational willingness to change, the attitudes of the managers (administrators); all 
of them are important factors for achieving the change which was aimed by the PD program. Without a 
supportive environment, ‘even the ‘‘strongest’’ PD program aiming ICT integration would not bring the desired 
outcomes’ (Tearle, 2003). Additionally, it is also thought that the five weeks duration for the implemented PD 
program was not long enough to induce changes on the attitudes. Guskey (2000), stated that the affective 
learning would improve after the cognitive and the psychomotor learning and would take longer time to be 
established.  
 
Although, there are many researches about evaluation of professional development programs for technology 
integration in western context, it is very limited in Turkish context. Especially, the number of evaluating 
professional development studies has been increased during last five years. There is not enough study conducting 
retention test for the long term effects of professional development in Turkey.  So this research contributes 
notably to the literature in the Turkish and nonwestern context about evaluation of professional development 
programs and their effects on technology integration.  
 
This study was carried out under several limitations. First, it relied on self-report data from questionnaires. If 
there were existed interviews, direct observations of teachers and evaluations of the student products; they might 
had provided additional insights into the effects of the PD program on the teaching practice. Therefore, these 
results may best be interpreted as preliminary. For being able to fully assess the MoNE Intel Teach Program, a 
more comprehensive investigation with larger numbers of individuals is needed. PD course is just one single 
variable in a complex environment that influences ICT use in schools. The variables (i.e. organizational culture, 
the teachers’ self-efficacy beliefs related to the technology) other than the PD program, which may influence the 
level of TI should also be included in a more diversified research context. Although it was suggested to involve 
if the professional development program benefited students in any way (Guskey, 2000), the reader should be 
cautioned that this aspect was not includet in the study. However, the student learning is being influenced by 
various factors via many different sources, not just by a direct link through PD program. Thus, it is difficult to 
evaluate the effects of PD programs on student learning.  Another limitation is that this study is conducted with 
the limited number of participants. Studies with the more participants should be conduct to generalize the 
findings for country site.  Although this study is conducted with limited number of participants the study can be 
a pilot for country site professional development evaluations. 
 
Despite these limitations, certain suggestions might be offered. The ITP supported with Web 2.0. course, 
improved the TI levels of teachers.  However, Web 2.0. support was introduced to ITP applications only at Izmir 
and a few other cities. Hence, it is not easy to distinguish and to state clearly the determinant of the observed 
positive effects was stemming from ITP alone, Web 2.0 course alone or a compound of both.  Therefore, the ITP 
program that administered throughout Turkey may not induce the same effects. So that, implementing the 
evaluation studies of Web 2.0. course separately, ITP separately, and both together as diverse designs for 
comparative studies may contribute to reveal the effects of the aforementioned programs more clearly. In 
accordance with the results of such comparative studies, it may be decided to generalize the ITP with Web 2.0. 
course support.  
 
The PD program (ITP - supported with Web 2.0. course) did not induce changes over the attitudes of the 
participants. For being able to find out the underlying reasons, it might be helpful to convey several qualitative 
studies which investigate the settings in depth. For being able to enhance the effectiveness of the PD programs 
aiming TI; instead of prescribing “one size fits all” models, it is advised to determine the teachers’ current 
technology integration stage and then to implement PD programs which are aligned with teachers pre existing 
knowledge. Such an approach may increase the teachers’ willingness to participate in PD programs about TI. 
Also, it may be recommended to carry out an appropriate follow-up system and coaching support, subsequent to 
the completion of the PD program. Encouragement of a school culture which promotes the change is 
recommended too. Thereby, the teachers might develop positive attitudes if they observe some certain 
improvements on the student achievement.       
 
For being able to understand which determinants of the PD programs aiming the TI are the best operating ones; it 
is needed more studies to be conveyed, investigating the relationship between the PD programs and teaching 
practice. Moreover, the long term effects of the PD programs on the TI at the classroom should also be 
investigated. Likewise, the effects of the PD programs on the student achievement and their interactions with the  
attitudes of teachers should be taken in to consideration. 
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Appendix A 
 Factors and factor loadings of the TII.  
 Item F1 F2 F3 F4  Item F1 F2 F3 F4  Item F1 F2 F3 F4 
22 ,817       13   ,797   38     ,724  
30 ,815       11   ,764   39     ,697   
28 ,801       12   ,748   32     ,686   
21 ,791       09 ,304 ,743   40     ,681   
20 ,775       08 ,328 ,714   33     ,630   
19 ,766       17   ,677   06       ,848 
25 ,729       16   ,662   04       ,784 
24 ,721      14 ,656 01 ,770 
27 ,655       10   ,585   05       ,754 
29 ,576       34     ,780  02       ,751 
26 ,544      36 ,755 07 ,741 
18 ,333    35     ,748  03       ,622 
       37     ,728       
 
Appendix B 
Some Sample Items of Technology Integration Instrument 

First Subscale 
I show movie (VCD/DVD/DivX) with the help of projection in my classroom. 
I use educational software for my students to learn better.   

Second Subscale 
I want my students to use computer in order to present their learning.  
I encourage my students to use computer and Internet in order to collect information. 

Third Subscale 
I use Internet in order to communicate with my students.  
I do research on the Internet in order to prepare homework that I will give to my students.  
I write my exams on the computer.  

Fourth Subscale 
In my classroom students use computer and/or Internet in order to communicate with others.  
In my classroom students use computer and/or Internet in order to collect necessary information for their 
homework. 
In my classroom students use computer and/or Internet in order to do their homework.  
 
Appendix C 
Some Sample Items of Teachers’ Attitudes toward Information and Communication Technologies in Education 
Scale 
I believe that the usage of ICT is important in achieving the aims of curriculum. 
It is luxurious to use ICT in schools in our country. 
I would like to use audio-visual tools in my courses. 
I believe that ICT improves the quality of education.  
I think that all the teachers should be continuously informed about ICT.  
I believe that course will be more efficient when ICT possibilities are implemented.  
I believe that it is necessary to have knowledge and skills in order to use ICT tools.  
I think that the usage of ICT restricts the creativity of the students. 
 


