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Abstract

The aim of the study is to investigate the school administrators' views on the professional development needs of
teachers regarding the use of technology in physics classes. The participants of the study were 121 executive teachers
from the city of Kocaeli. The data for the research was obtained using the survey model and was compiled with the help
of a five point Likert type scale. The data collected by a scale with the reliability coefficient of 0.92 were analyzed
using descriptive and inferential statistical techniques. As a result of the analysis, it was found that the administrators
completely agreed with the use of the LCD panels in the teaching of physics subjects, while only agreeing with the
other items. In addition, the opinions of school administrators regarding the professional development needs of teachers
for the use of technology in physics classes does not differ according to demographic characteristics, but significantly
do however, according to gender and experience. In light of the results, recommendations were made for researchers,
administrators and the Ministry of National Education.
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1. Introduction

Today in our country, the importance of the existence of applications and of the extensive use of technology in the
education sector has been on the rise [Aziz, 1982; Cagiltay, Cakiroglu, Cagiltay & Cakiroglu, 2001; Ministry of
National Education (MNE), 1999; MNE, 2012; Odabas, 2004; Tekin, 1996]. One of the important projects in this
respect is the 'Enhancing Opportunities and Improving Technology (Fatih)' Project. This project was initiated with five
main objectives: building a hardware and software infrastructure, supplying and managing educational e-content and
providing in-service training for teachers on the efficient use of computer technology (IT) [MNE, 2012]. With the
implementation of the Fatih Project, high schools were equipped with interactive (smart) boards, tablet PCs and
multi-function printers. In addition, high speed and secure internet (VPN) were provided to all schools
(Sarimanoglu-Ucar, 2018). It has been emphasized that, while teachers use these technologies in teaching physics,
especially the interactive board to deliver lessons and display experimental visuals, students do not have many
opportunities to use this device (Erdem, Uzal & Saka, 2018). On the other hand, it has been observed that the
competency of teachers regarding the integration of technology into physics classes is not yet at the expected level. It
has been concluded that the technology competency of teachers could be improved through professional development
activities. Therefore, it is necessary to determine the professional development requirements of teachers regarding the
use of technology in physics teaching.

1.1 Literature Review

When computer software is used in physics classes; the concepts could be made more understandable prior to
conducting the actual experiments, abstract topics could be made more concrete, events that takes a long time in real life
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could be sped up, likewise, events that occur very quickly could be slowed down in order to be looked at more carefully
and to have a better understanding which could therefore ensure that experiments that could not previously be
performed for various reasons could be carried out and this could aid in storing data by determining measurements
taken from experimental tools in laboratories in a more sensitive manner (Yigit & Alev, 2017, Cited in: Akdeniz &Yigit,
2001; Altin, 2003).

Using computers in collaborative environments is important in allowing students to be responsible for their own
learning and also to enabling learning through discussion (Yigit & Alev, 2017). It is stated that learning activities carried
out in technology assisted environments increase the students' interest and success in physics classes (Yenice, 2003;
Yigit, 2004; Cepni, Tas & Kose, 2006).

Use of Information and Communication Technology (ICT) while teaching physics provides a good opportunity to
increase knowledge, brings the learner together with new sources of knowledge and contributes to the structuring of
knowledge, facilitates the effective presentation of information, supports students’ understanding of visual concepts,
enables individual learning, increases the efficiency of the learner and teacher, provides an opportunity for a
constructivist learning environment, directs towards the production of student-centered activities, encourages
cooperative learning and increases students' high level thinking skills, leading them to active learning (Yigit & Aleyv,
2017, Cited in: Alev, 2003). As can be understood from the previous paragraphs, the importance of taking advantage of
the opportunities provided by ICT in the teaching of physics subjects has been increasing. For this reason, it is
necessary for teachers to bring the opportunities offered by ICT into the classroom and establish the integration of
technology in physics classes.

The importance of teachers in education is an undeniable fact due to the fact that they are at the center of the learning
process. Furthermore, teachers are expected to educate qualified individuals who are then needed by their country to
take responsibility for the country's development. In line with this responsibility, teachers are required to direct their
teaching processes, taking in to account technological changes and developments. In this aspect, it has been emphasized
that teachers need to continuously learn and develop themselves in their profession and continue their proficiency
throughout their lives (Ersoy, 1992; Ersoy, 2002). Glatthorn (1995) describes the professional development of the
teacher as self-improvement in the teaching profession through the continuous acquirement of experience and
attainment of skills in the implementation of their profession (Jacobs, 2012). Students will be able to acquire the
knowledge and skills used extensively in the twenty-first century only when the professional development of teachers is
carried out according to current criteria. It is crucial that periodic and effective in-service training activities in line with
the MNE, which will be conducted together with universities and non-governmental organizations, are maintained, and
which are parallel to the individual professional development of teachers (Jacobs, 2012, Cited in: Reimers, 2003).

Professional development activities to be prepared in order to improve the technological competencies of teachers
should be implemented according to the relevant field and should be planned taking in to account the characteristics of
the teaching field, the technology that teachers need and their connection to this technology. As stated in previous
studies (Buldu, 2014; Culyer, 1984; Henning, 1994; Ruba, 1985; Yigit, Bulbul & Bursal, 2008) the importance of first
identifying the requirements must be taken in to account before the professional development activities are carried out.
In this respect, it is expected that while the technological competencies and professional development needs of teachers
are investigated, internationally accepted criteria such as the National Educational Technology Standard (NETS) will be
taken in to consideration (Dag, 2016). It is believed that while the necessity of professional development is being
analyzed, obtaining the views of teachers, school administrators and students on this issue will increase the efficiency of
professional development activities.

The following are some of the studies in domestic literature that investigate teacher and manager views on the
professional development requirements of teachers use of technological devices and products in the context of the Fatih
Project. In a study conducted on the Fatih Project implemented in high schools in order to examine the views of school
administrators, it was understood that the school administrators claim teachers' professional development activities
should be ongoing (Kalelioglu & Altin, 2013). One of the main objectives of the Fatih Project is to provide professional
development to teachers (MNE, 2012). However, typically, a fundamental issue of professional development is the
inability to respond to the needs of teachers (Zhang, Parker, Koehler & Eberhardt, 2015; Cited in: Borko, 2004;
Rotherham et al., 2008). In order for professional development activities to be fruitful it has been determined that the
needs analysis be completed beforehand, that training activities be practise based, also the activities must be evaluated,
next, whether or not the teachers carry the knowledge and skills obtained in the workshops to the classroom be
determined and finally that the stages are monitored. The impact of school administrators on the professional
development of teachers is quite significant. School Administrators can influence teachers' learning in four areas. They
are as follows: 1. Leadership as an educational leader and learner, 2. Developing, designing and establishing the
learning environment, 3. Direct participation in the content of professional development and 4. Assessment of
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professional development results (Bredeson, 2000).

The success of innovative approaches to education, in particular, the use of technology in classrooms, depends greatly
on the environment and organization of the school and on the attitude of the school administrator towards proposed
changes. The school administrator is expected to take a leading role in helping teachers adopt technology-based
innovations that support learning and teaching at their school. The administrator is the foundation upon which teachers
can develop (or either be suppressed) [Peled, Kali & Dori, 2011].

School administrators, who are required to lead technology in the learning environment, are expected to play an
important role in the acknowledgement, adoption and maintenance of innovations to be used in education (Elliott &
Mihalic, 2004). It is thought that school administrators could pursue the school-wide Positive Behavior Support
[SWPBIS(School-Wide Positive Behavior Support)] Model (Chitiyo & May, 2018) through the integration of
technology into education if they fulfill these roles. In the study, which examined the factors affecting the sustainability
of SWPBIS, school administrator support was identified as an important factor. (Chitiyo & May, 2018, Cited in:
Pinkelman, Mclntosh, Rasplica, Berg & Strickland-Cohen, 2005).School administrators are seen as the most critical
people to take responsibility for the acquiring of computers and other related technologies and the effective use of these
technologies at their schools. Some of the tasks to be undertaken are the acquiring of technology, the establishment of
computer laboratories, the organization of educational activities for teachers in the field of new technologies, the
recruitment of teachers already experienced in the field of current technology and the effective use of technology in
school administration (Turan, 2002). They suggest that if teachers perceive school administrators to value and support
the use of technology, technology will become more commonly valued and integrated in to the classroom (Alghamdi &
Prestridge, 2015). In order for the ICT to be integrated effectively into classes in educational institutions, school
administrators must first increase their own ability to use technology and support their teachers in this respect (Wilmore
& Betz, 2000).

Studies conducted in our country following the implementation of the Fatih Project attempt to put forward the opinions
of school administrators and teachers on professional development needs necessary to integrate technology into their
lessons (Ayvaci, Bakirci & Basak, 2014; Banoglu, Madenoglu, Uysal, & Dede, 2014; Ciftci,Taskaya & Alemdar, 2013;
Erdem & Uzal, 2018; Genc & Genc, 2013; Gorhan & Oncu, 2015; Kalelioglu & Altin, 2013; Kayaduman, Sirakaya &
Seferoglu, 2011; Ozkan & Deniz, 2014; Saritepeci, Durak & Seferoglu, 2016). However, no research exists in literature
on the views of school administrators, who must lead teachers in technology, regarding the use of technology in physics
classes and the necessity for professional development of teachers. It is believed that this study could address this gap.
Since it has been assumed that providing professional development for teachers will contribute to the integration
technology in physics classes, the problem of the research therefore gains importance with regard to the findings that
will be obtained at the end of this study. The aim of this study is to determine the school administrators' views on the
professional development needs of teachers in technology-assisted instruction of physics.

1.2. Limitations of the Study

This research is limited to 121 administrative teachers at selected high schools and their answers to the questions in the
data collection tool in the province of Kocaeli in the 2014-2015 academic school years. The opinions of participants
who chose not to participate in the study, or whose participation was not provided, could have provided more useful
information. Furthermore, the sample included in this study may not adequately represent the population. If the sample
could have been made up of a larger number of participants, the participants' views on the professional development
requirements required by physics teachers to integrate technology into education might have been different. Despite
these restrictions, this research highlights some valuable thoughts on the professional development that physics teachers
will need to use technology in their lessons from the point of view of school administrators.

Owing to the fact that the research participants were volunteers, it is possible that these participants had a positive
attitude towards the integration of technology into physics courses, and therefore responded to the survey questions at a
higher level than the managers who did not want to participate in the research would have responded.

1.3 Research Questions

School administrators are considered to have an important role in the adoption, implementation and maintaining of the
implementation of the technology to improve student success in physics classes which are difficult for them to
understand (e.g., Robinson & Haugan, 2008). How the positive behavior support model applied by school
administrators throughout the school will affect student success in technology-assisted physics classes, could be a
potential research topic for physics educators and education administrators. This research could be considered and
utilized as a preliminary study for the research in question.

In line with the stated views, the answers to the following questions were investigated in order to reveal the opinions
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and differences of the teachers regarding the need for professional development in technology-assisted physics
instruction according to the individual characteristics of the school administrators.

1) At what stage are the school administrator's views on the professional development needs of teachers regarding the
use of technology in physics courses?

2) Do the views of school administrators regarding the professional development needs of teachers on the use of
technology in physics classes differ according to individual characteristics (gender, level of education, age, teaching
experience, managerial experience, use of and ability to use technology)?

2. Method
2.1 Research Design

The research was conducted with a survey model. This model is one of the quantitative research methods, a form of
research that aims to describe a situation, which was either previously formed or is currently in effect, in the form as it
exists. An individual, subject or object is examined as it exists and an effort is made to reach a conclusion (Karasar,
1999, 77; Cepni, 2014, 72).

2.2 Participants

In the 2014-2015 academic year, there were 384 administrators working in high schools in Kocaeli city, and 121
administrators (principals and vice principals) who responded voluntarily to the scale. The error resulting from the
sample number of the study performed was calculated as 6.20% at a 90% confidence level for 121 samples.

2.3 Data Collection Tool

In order to compile data on the topic from participating school administrators, a five-point Likert type, ten-question
scale was used, containing several articles (views and trends) and composed by researchers, and its characteristics are as
follows.

2.3.1 SAV_NPDTTAPI (School Administrator Views on the Need for the Professional Development of Teachers on
Technology-Assisted Physics Instruction) Scale

This scale consists of 10 items collected under two factors, covering administrative teachers' views on the need for
professional development in technology-assisted physics instruction. These are the articles under the titles "effective use
of technological devices and assessment-evaluation criteria® and "technology-assisted physics instruction and
performance of experiments." The overall model data compliance indices of the scale are as follows; %2 (34) = 120.00,
p<0.001, 2 / DF = 3.529, CFI=0.946, SRMR=0.0807 and RMSEA=0.145 (90% confidence interval 0.117-0.173). The
reliability coefficient of the scale is 0.92. The items on the scale developed are rated as follows "[1] Strongly disagree”,
"[2] Disagree”, "[3] Undecided", "[4] Agree", "[5] Strongly agree."

The SAV_NPDTTAPI scale does not contain any reverse encoded material and the lowest total score to be determined,
as a result of the measurement, is 10 while the highest total score is 50. There are seven items under the factor of
"effective use of technological devices and assessment-evaluation criteria" and three items under the factor of
"technology-assisted physics instruction and performance of experiments." The distinguishing power of these articles
varies between 0.603 and 0.782. Whether the measurement tool to be used would be suitable or not to collect the
necessary data for the purpose was determined by obtaining an expert’s opinion.

2.4 Analysis of the Data
The SPSS 15.0 package program was utilized in the descriptive and inferential analysis of the data.

In order to determine whether the raw scores obtained from the data collection tool show normal distribution, central
spread criteria were found (M=40.23; Mdn=40.00; Mod=40.00).

The raw scores obtained from the scale; first the Z score and then the T score were calculated and the raw scores were
standardized and converted into equal ranges. T scores were utilized in statistical analysis.

The results of the Kolmogorov-Smirnov and Shapiro-Wilk tests were used to determine if or not the scale scores were
suitable for normal distribution. Following the test results, it was determined that the score distribution was not in
accordance with the normal distribution. Therefore, the Mann Whitney U-Test for Independent Samples was used to
determine if there was a difference between the averages of two groups and the Kruskal-Wallis H-Test for Independent
Samples was used for groups of more than two.
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3. Results

The data was compiled using a five point Likert-type scale with the contribution of 121 volunteer administrative
teachers. Descriptive and inferential statistical techniques were used in the research and the analysis of the data was
completed in the SPSS package program.

3.1 Demographics of School Administrators

In order to obtain information on the background of the participating administrators, some questions were asked and the
results have been summarized below.

Among the 121 school administrators surveyed; 99 (%81.8) percent consisted of males and 22 (%18.2) of females;
when the education levels of the administrators were examined it could be seen that 90 (%74.4) were graduates with
bachelor's degrees and 31 (%25.6) with master's degrees; when seniority was examined, 32 (%26.4) had 0-11 years, 32
(%26.4) had 12-17 years, 37 (%30.7) had 18-23 years and 20 (%16.5) had a minimum seniority of 24 years; looking at
the experience of administrators; 65 (%53.7) of the administrators had 0-5 years of experience, 31 (%25.6) had 6-11
years and 25 (%20.7) had a minimum of 12 years of managerial experience; finally in terms of use of technology and
technological skills, 44 (36.4%) had some, 66 (54.5%) had moderate, and 11 (9.1%) had good technological skills.

3.2 Technological facilities and their Use in Schools
3.2.1 Computer and Use-Utilization

Out of 121 school administrators, 14 school administrators stated that there were no computers at their schools, while
107 school administrators stated that there were computers at their schools. Out of the 107 (100%) school
administrators who stated that they had computers, 3 (2.8%) claimed they do not make any use of the computers, 7
(6.5%) make little use of the computers, 39 (36.5%) make some use of the computers and 58 (54.2%) highly benefit
from the computers.

3.2.2 Physics Software and Use-Utilization

109 school administrators stated that there was no physics software (Interactive Physics, etc.) at their schools, while 12
administrators stated that there was. From the 12 (100%) school administrators who stated that they had Physics
software, 5 (41.7%) claimed to make little use of the physics software, 6 (50.0%) claimed to make some use of it, and 1
(8.3%) claimed to highly benefit from it.

3.2.3 Mobile Science Laboratory (Nova 5000, etc.) and Use-Utilization

106 school administrators stated that no Mobile Science Laboratories (Nova 5000, etc.) existed at their schools, while
15 claimed that they had laboratories. From the 15 school administrators who indicated that they had Mobile Science
Laboratories (Nova 5000, etc.) 15 (100%), 5 (33.3%) claimed to make no use of the Mobile Science Laboratory, 5
(33.3%) claimed to make little use of them, 4 (26.7%) claimed to make some use of them and 1 (6.7%) claimed to
highly benefit from the Maobile Science Laboratories.

3.2.4 Tablet PC and Use-Utilization

46 school administrators stated that there were no Tablet PCs at their schools, while 75 school administrators stated that
there were. Out of the 75 (100%) school administrators, 5 (6.7%) claimed to make no use of Tables, 10 (13.3%) claimed
to make little use of them, 34 (45.3%) claimed to make some use of them, and 26 (34.7%) claimed to highly benefit
from Tablet PCs.

3.2.5 LCD Panel (interactive board) and Use-Utilization

13 school administrators stated that there were no LCD panels (interactive boards) in their schools, while 108 school
administrators stated that there were. Of the 108 (100%) school administrators who stated that they had LCD panels, 9
(8.3%) claimed to make no use of the LCD panels, 7 (6.5%) claimed to make little, 29 (26.9%) claimed to make some
and 63 (58.3%) claimed to highly benefit from them.

3.2.6 Guidelines to Technology-Assisted Physics Experiments and Use-Utilization

102 school administrators stated that there were no guidelines for technology-assisted physics experiments at their
schools, while 19 school administrators stated that there were. Out of the 19 (100%) school administrators who stated
that there was a guide for technology-assisted physics experiments, 2 (10.5%) stated to make no use of it, 4 (21.1%)
stated to made some, 10 (52.6%) stated to make little, and 3 (15.8%) stated to highly benefit from the guide for
technology-assisted physics experiments.
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3.2.7 Technology Equipped Classrooms / Classrooms (Lab) and Use-Utilization

It has been stated that while 51 administrator's schools did not have technology equipped classrooms (labs), 70 school
administrators did. Out of the 70 (100%) school administrators who stated that they had technology equipped
classrooms (lab), 3 (4.3%) stated to make no use of the technology equipped classrooms (lab), 15 (21.4%) stated to
make little, 31 (44.3%) stated to make some, and 21 (30.0%) stated to have highly benefitted from the technology
equipped classrooms (lab).

3.3 Data analysis and Results-1: Descriptive Statistics

3.3.1 School Administrator Views on the Need for Teachers Professional Development in Technology-Assisted Physics
Instruction

In order for administrators to determine the level of the professional development needs of teachers in
technology-assisted physics instruction, according to the scores obtained from the SAV_NPDTTAPI scale; Table 1
shows the options and point ranges used in the scale evaluation.

Table 1 shows the scale in which options and limits are given, generated with the formula: gap width of the scale is
"gap width = array width / number of groups to be completed.”

Table 1. Scale options and score ranges obtained essentially for the evaluation of scale data

Points Allocated Options Point range
5 Strongly Agree 4.20-5.00
4 Agree 340-4.19
3 Undecided 2.60 —3.39
2 Disagree 1.80 —2.59
1 Strongly Disagree 1.00-1.79

The average and standard deviation of School Administrators' views on the Professional Development Needs in
Technology-Assisted Physics Instruction is displayed in Table 2.

Table 2. Average and standard deviation of Administrators’ views on the Professional Development Needs in
Technology-Assisted Physics Instruction

School Administrators’ views on the Professional Development Needs Degree  of

in Technology-Assisted Physics Instruction Mean 5D Agre.e ment
on Views

Effective use of technological devices and assessment-evaluation criteria

Use of LCD panels (interactive board) in teaching course subjects 420 0.74 Sgrzzgly

Technology-assisted constructivist learning approach 4.14 0.64

Technology-assisted project-based learning / teaching activities 4.07 0.68

Use of interactive (smart) boards effectively in classrooms 4.06 0.86 Agree

Assessment and evaluation criteria in technology-assisted instruction 4.03 0.70

Use of tablet PCs in physics classes and effective use of Tablet PCs 3.84 0.90

Use of Mobile Science Laboratory (Nova etc.) in instruction 3.77 0.81

Technology-assisted instruction of physics and performance of experiments

Basic knowledge and skills for technology-assisted physics instruction 4.07  0.74

Knowledge and skills to perform technology-assisted experiments 4.05 0.72 Agree

Use of physics class software in teaching / learning activities 4.00 0.68

When the values in Table 2 are examined, under the factor “effective use of technological devices and
assessment-evaluation criteria,” it is observed that administrators strongly agreed with the view "LCD panel (interactive
board) use in the instruction of class subjects (#=4.20)" and agreed with the views “technology-assisted constructivist
learning approach (M=4.14),” “technology-assisted project-based learning / teaching activities (M=4.07),” use of
interactive (smart) boards effectively in classrooms (M=4.06),” “assessment and evaluation criteria in
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technology-assisted instruction (M=4.03),” “use of tablet PCs in physics classes and effective use of Tablet PCs
(M=3.84)” and “use of Mobile Science Laboratory (Nova etc.) in instruction (M=3.77).”

It is understood that, under the factor “technology-assisted instruction of physics and performance of experiments,”
administrators agreed with the following views; “basic knowledge and skills for technology-assisted physics instruction
(M=4.07),” “knowledge and skills to perform technology-assisted experiments (M=4.05) and “use of physics class
software in teaching / learning activities (M=4.00).”

It can be understood that administrators agreed on an average level of 4.00 (agreed) on the articles of the scale related to
school administrator views on professional development needs of teachers on technology-assisted physics instruction.
This result can be interpreted to show the agreement of school administrators on the items specified on the scale and
that they are of the opinion that it is appropriate for teachers to receive the professional development training specified
in the articles.

3.4 Analysis of Data and Results-11: Inferential Statistics

This section includes comments on whether the views of school administrators regarding teachers professional
development needs in technology-assisted physics instruction differ according to individual characteristics.

From the normality test results of the scale scores by gender, it is understood that the score distribution of males
(D©9=0.166, p=0.000) is not in accordance with the normal distribution.! The Mann-Whitney U-test for Independent
Samples, which is a nonparametric test, was therefore applied.

Table 3. Mann-Whitney U-Test Results for the AV_NPDTTAPI scale scores according to gender

Gender n Rank Average  Rank Total U p
Male 99 64.05 6341.00 787.00 .041
Female 22 47.27 1040.00

According to Table 3, there was a significant difference between the views of the administrators by gender regarding the
professional development needs of teachers in technology-assisted physics instruction (U = 787.00, p < 0.05). When
rank averages are taken in to account, it is understood that the male administrator agreement on views regarding the
professional development needs of teachers on technology-assisted physics instruction is higher than that of the female
administrators. This result can be said to be due to the fact that male administrators wish to be more interested in the
issue of technology-assisted physics instruction compared to female managers.

From the results of the test to determine the normal distribution of SAV_NPDTTAPI scale scores according to the level
of education; it is understood that the score distribution of both undergraduate (D9p=0.182, p=0.000) and graduate
(Di1y=0.162, p=0.037) are not suitable for normal distribution. Therefore, the Mann-Whitney U-test for Independent
Samples, which is a nonparametric test, was applied for unrelated measurements.

Table 4. The Mann-Whitney U-Test Results for the SAV_NPDTTAPI scale scores according to level of education

Education Level n Rank Average Rank Total U p
Undergraduate 90 60.63 5456.50 1361.50 .841
Post Graduate 31 62.08 1924.50

Table 4 indicates that there was no significant difference among school administrator views on teachers professional
development needs in technology-assisted physics instruction according to level of education (U = 1361.50, p > 0.05).
According to this conclusion, it can be determined that both administrators with undergraduate and post-graduate
education have the same perspective on the professional development needs of teachers in technology-assisted physics
instruction.

According to age normality test results of scale scores; the score distribution of administrators aged 31-40 (Ds4=0.178,
p=0.000), aged 41-50 (Dw9=0.198, p=0.000) and aged 51 and over (D3=0.272, p=0.001), is not suitable for normal
distribution. For this reason, the Kruskal Wallis H-test for independent Samples, which is a nonparametric test, was
applied for unrelated measurements.

1 'When selected the group size is taken into consideration, (n > 51) Kolmogorov-Smirnov from the normality test
results and (N > 50) Shapiro-Wilk test results should be taken into account (Buyukozturk, 2012, 42).
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Table 5. The Kruskal Wallis Test results for the SAV_NPDTTAPI scale scores according to age

Age n Mean Rank  df e p Significant Difference
Age 31-40 54 55.64 2 5.648  .059 None

Age 41-50 49 70.02

Age 51 18 52.53

and over

Table 5 shows that there is no significant difference according to the ages of administrators and their views on
professional development needs of teachers in technology-assisted physics instruction [3° (df=2, n=121) = 5.648, p >
0.05]. However, when we look at the rank averages, it can be said that administrators in the 41-50 age group when
compared to the other age groups, believe that teachers require more professional development requirements in
technology-assisted physics instruction. It is thought that a statistically insignificant difference occurs because
administrators in this age group are more experienced in education than administrators in the 31-40 age group and have
a higher desire to learn and teach than administrators in the 51 and older age group.

Scale scores from normality test results based on teaching experience;

Score distribution of teaching experience according to administrators of 0-11 years (D32=0.200, p=0.002), 12-17 years
(D32=0.195, p=0.003), 18-23 years (D37)=0.189, p=0.002), 24 and above years (D(0=0.338, p=0.000) is not
appropriate for normal distribution. For this reason, the Kruskal Wallis H-test for independent Samples, which is a
nonparametric test, was applied for unrelated measurements.

Table 6. Kruskal Wallis test results of SAV_NPDTTAPI scale scores according to teaching experience

Teaching Experience n Mean Rank  df b p Significant Difference
0-11 years 32 63.22 3 4.244 .236 None

12-17 years 32 55.14

18-23 years 37 68.92

24 years and above 20 52.18

Table 6 shows that there is no significant difference according to teachers experience regarding school administrator
views on professional development needs of teachers in technology-assisted physics instruction 3’ (df=3, n=121) =
4.244, p > 0.05. It can be interpreted that this result is due to adaptation to technology of the low senior administrators
through the pre-service training process and the senior administrators through participation in the in-service training
activities.

The results of the test to determine the normal distribution of SAV_NPDTTAPI scale scores according to administrative
experience indicate that the score distribution of school administrators with experiences of 0-5 years (D5=0.161,
p=0.000), 6-11 years (D31y=0.210, p=0.001) and 12 years (D(25=0.252, p=0.001) are not suitable for normal distribution.
For this reason, the Kruskal Wallis H-test for independent Samples, which is a nonparametric test, was applied for
unrelated measurements.

Table 7. Scale scores of the Kruskal Wallis test results according to administrative experience

Administrative Experience n Mean Rank  df e p Significant Difference
0-5 years 65 56.22 2 6.123 .047 6-11 years and 0-5 years
6-11 years 31 74.32

12 years and above 25 56.90

From Table 7 it can be understood that there is a significant difference between school administrators' administrative
experience regarding views on professional development needs of teachers in technology-assisted physics instruction
[/ (df=2, n=121) = 6.123, p < 0.05]. To determine the source of the difference, a Mann-Whitney U-test was conducted
amongst the groups. According to rank averages, it was found that those with 6-11 years of administrative experience
were more likely to agree with views regarding professional development needs of teachers in technology-assisted
physics instruction when compared to those with 0-5 years and that the difference was significant.

The test results to determine the normal distribution of SAV_NPDTTAPI scale scores on the use of technology and
technological skills indicate that the score distribution of administrators with little experience (Dw4=0.185, p=0.001),
some experience (Ds6)=0.202, p=0.000), high experience (D(11y=0.274, p=0.020) are not suitable for normal distribution.
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For this reason, the Kruskal Wallis H-test for independent Samples, which is a nonparametric test, was applied for
unrelated measurements.

Table 8. SAV_NPDTTAPI scale scores of the Kruskal Wallis test results according to the use of technology and
technological skills

Use of technology and

technological skills n  Mean Rank df v p Significant Difference
Little 44 68.41 2 3246 197 None
Some 66 56.23

High 11 59.95

Table 8 shows that the scores the school administrators received on the SAV_NPDTTAPI scale do not differ
significantly according to their use of technology and technological skills [’ (df=2, n=121) = 3.246, p > 0.05]. From
this result, it is understood that administrator views on the professional development needs of teachers in
technology-assisted physics instruction do not vary according to their use of technology and technological skills. This
may be because administrators adequately monitor the physics teachers.

4. Discussion

The aim of the research is to determine the administrative opinions on the professional development needs of teachers
regarding the use of technology in physics classes. In the study, school administrators believe that teachers need a high
level of professional development in “using the LCD panel in teaching lesson subjects.” The research carried out by
Erdem & Uzal (2017) to determine the professional development needs of teachers on the use of technology in physics
classes also determined that teachers wanted to improve themselves regarding the use of LCD panels. In several studies,
the source of the problems that arise throughout the use of interactive boards has been found to be due to the lack of
knowledge and experience of teachers on this device (Coklar & Tercan, 2014; Kayaduman, Sirakaya & Seferoglu, 2011;
Smith, Higgins, Wall & Miller, 2005; Turel, 2012), therefore, it can be assumed that teachers will need professional
development in this field. These results support the research results. The reason for this overlap may be that school
administrators have observed that although teachers tend to use the LCD panels provided to schools by the Fatih Project,
they have not yet been able to integrate this tool in to instruction in physics classes.

In the study, it is understood that school administrators agree on the professional development needs of teachers in the
areas mentioned in the other nine articles of the scale (M=3.40-M=4.10). These articles are as follows:
technology-assisted constructivist learning approach, technology-assisted project-based learning/teaching activities, use
of interactive (smart) boards effectively in classrooms, assessment and evaluation criteria in technology-assisted
instruction, use of tablet PCs in physics classes and effective use of tablet PCs, use of mobile science laboratories (Nova
etc.) in instruction, basic knowledge and skills for technology-assisted physics instruction, knowledge and skills to
perform technology-assisted experiments and use of physics class software in teaching/learning activities. It is observed
that constructivist and project-based learning approaches were introduced into the teaching programs of our country as
of 2005. Numerous in-service training activities were carried out for teachers and school administrators by MNE,
Universities and Non-Governmental Organizations regarding these issues. Due to the fact that school administrators
possess ample knowledge and experience on these approaches, it is conceivable that they believe that using these
approaches in technology-assisted physics instruction would be beneficial.

The reason that the administrators in the research state that teachers need professional development in the field of
assessment and evaluation criteria in technology-assisted instruction, may be because they believe that the quality of
instruction will increase with the effective use of technology in the field of assessment and evaluation. In the study,
administrators believe that teachers need professional development to “utilize the tablet PCs in physics lessons and use
tablet PCs effectively.” In the research by Erdem & Uzal (2017), teachers also need in-service training on how to use
tablet PCs effectively. This finding supports the research finding. This overlap may be due to the fact that tablet PCs
have not yet been used effectively in schools. It is stated that the tablets distributed to teachers and students through the
Fatih Project are not used sufficiently in the lessons (Dursun, Kuzu, Kurt, Gullupinar, & Gultekin, 2013; Isci & Demir,
2015; Pamuk, Cakir, Ergun, Yilmaz & Ayas, 2013). Since teachers have not received adequate in-service training on the
effective use of tablets, it is conceivable that administrators became aware of this deficiency and are considering
increasing the competency of teachers in this area.

In the research, administrators state that physics teachers have a need for professional development in the use of
“Mobile science laboratory (Nova, etc.)" for use in education. Seeing that school administrators are of the opinion that
in order for technology-assisted laboratory activities to be improved, the Mobile Science Laboratory must be utilized
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(Erdem & Uzal, 2018), they can also be accepted to agree with this view.

In the study, administrators believe that competency of teachers must be improved in terms of basic knowledge and
skills, knowledge and skills to perform technology-assisted physics experiments and the use of physics software for
teaching/learning activities, in order to be able to use technology effectively in physics classes. In research by Erdem &
Uzal (2018), which aims to determine administrative views to improve technology-assisted physics instruction,
participants proposed improving teachers’ knowledge and skills in using technology in physics classes. This result
supports the research result. This may be because administrators believe that the challenge of learning physics could be
overcome with help of technology. Reason being, it is emphasized that the realization of technology-assisted teaching
activities will increase the success of the students in therefore creating accomplishments in physics lessons that are
difficult to understand and enable students to learn physics subjects meaningfully (Harwood & McMahon, 1997; Kolcak,
Mogol & Unsal, 2014).

5. Conclusion

In this study to put forth administrative views on professional development needs of high school physics teachers in the
instruction of the technology-assisted instruction of physics, it is understood that administrators completely agree that
teachers need professional development in “the use of LCD panels (interactive board) for the instruction of class
subjects." Furthermore, it has been deduced that administrators agree with the views supporting; the technology-assisted
constructivist learning approach, technology-assisted project-based learning/teaching activities, the use of interactive
(smart) boards effectively in classrooms, assessment and evaluation criteria in technology-assisted instruction, the use
of tablet PCs in physics classes and the effective use of tablet PCs, the use of mobile science laboratories (Nova etc.) in
instruction, basic knowledge and skills for technology-assisted physics instruction, knowledge and skills to perform
technology-assisted experiments and, the use of physics class software in teaching/learning activities.

In the scope of the research carried out, the levels of the school administrators' views regarding the professional
development needs of teachers in the use of technology in physics classes were determined and it revealed that these
views differ significantly according to the gender of school administrators and their experience as school administrators.

In line with the results above, the following suggestions can be made.

* Assuming the study is in the form of a pilot survey, a survey involving a larger number of school administrators could
be carried out. In addition, face-to-face interviews with the school administrators selected from the participants of the
study could provide more in-depth information on the school administrator's views on the professional development
needs of teachers in the use of technology in physics classes.

* School administrators in high schools should be given professional development training in the integration of
technological resources in to experiments and classes at their schools as well as in the persuasion and informative stages
on technology leadership issues.

* Workshops should be held with the participation of physics teachers and school administrators to determine the tasks
that school administrators could undertake in technology-assisted physics instruction. The reports that would emerge as
a result of these workshops should be shared with other school administrators and physics teachers.

* In order to increase the knowledge and skills of teachers to carry out technology-assisted physics experiment activities,
school administrators should support teachers to carry out experiment guide development workshops in small groups.
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