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In this study, it is aimed to investigate the relationship between the
attitudes of science education teachers towards technology and teaching
styles. Correlational survey research was used. The sample of the study
consists of 102 science education teachers (male=48, female=54) working
in different schools in Amasya province of Turkey. In this study,
“Technology Attitude Scale” developed by Yavuz and Coskun (2008)
and “Teaching Style Scale” developed by Grasha (1996) were used to
collect the data. Frequencies and percentiles were used for descriptive
data analysis and t-test and pearson correlation were used for inferential
data analysis. According to the descriptive results, expert and delegator
teaching styles are found high and their formal authority, personal model
and facilitator teaching styles are found at medium level. The inferential
results of the study indicated that there is a positive correlation between
the participants’ technology attitude and teaching style. It was observed
that there is a positive correlation between the attitudes towards
technology and expert, formal authority, personal model, facilitator and
delegator teaching styles. This study was only carried out in Amasya city
center. However, other similar studies can be conducted in different
regions or for other disciplines so that the obtained results can be
compared.

Introduction

In our continuously changing and developing world, development in science and
technology depend on education and the only way for people to continue their lives in
accordance with this development is education. Education is in charge of helping people
acquire new behaviors so that they can meet the changes around them (Basaran, 1978, p. 13).

In the age of information, teachers are the individuals who follow the innovations in
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technology and science; use them in their classes; are the experts in their subject field;
integrate their subject field with technology; organize their teaching through the use of new
technology; and make evaluations in this context (Giindiiz ve Odabasi, 2004; Oktay ve Cakir,
2013). For the effective teaching, it is necessary for teachers to increase the interests of
students for the use of technological teaching materials; and to facilitate teaching methods
besides the text books and other supplementary sources. However, such a teaching model can
be possible when a teacher can decide at what level, how and for what purposes she/he can
use the technological materials (Demirel, 2003).

The research studies pertaining to learning show that educational technology has importance
for learning to occur. The usage of educational technology motivates students; gains their
attention; provides them with including their feelings; concretizes abstract concepts;
simplifies complicated concepts; facilitates understanding by presenting information in a
concrete manner; and illustrates the relationships between concepts (Uyangor & Ece, 2010;
Baki, Yal¢inkaya, Ozpmar & Uzun, 2009; Elikiiciik, 2006; Sahin, 2003). In this regard, it is
important for teachers to take advantage of the required educational technology when they
teach subjects and concepts so as to make easier for students to learn.

A teacher is required to determine the strategy, method, and the technique well enough;
organize the class, use the audio-visual materials with the aid of the current technology, and
show tolerance to students. If all these happen in classrooms, the desired behavioral changes
can be succeeded by students. All these can happen when teachers have the necessary
qualifications in their professional lives. For this reason; their social status, field knowledge,
teaching formation, general knowledge, and ethical and cultural values are said to be directly
related with the teaching techniques that they use in their teaching (Uredi, 2006).

Teaching style is behavioral patterns continuously, logically, and consistently performed by
teachers in instructional and learning processes with students (Grasha, 2002). According to
another definition by Grasha (1996, 2003), teaching style is a view of behaviors, performance,
beliefs, needs, and pedagogical knowledge of a teacher in classroom. Teaching styles include
behavioral patterns in teaching and learning environment regarding how teachers present
information to students, how they deliver information to students, how they interact with
students, and how they socialize students (Uredi, 2006).

In his model based on teacher behaviors, Grasha (1994, 1996, 2002) divided teaching styles
into five categories as “expert”, “formal authority”, “personal model”, “facilitator”, and
“delegator”. Grasha (1996) created four teaching style groups through the various

combinations of five teaching styles as shown below:

Group: Expert/Formal authority

Group: personal Model/ Expert/Formal Authority
Group: Facilitator/Personal Model/Expert
Group: Delegator/Facilitator/ Expert

NS

Teachers are needed to be aware of teaching styles to educate individuals having life-long
learning skills and as a requirement of their responsibilities assigned by contemporary
educational approaches. The studies investigating the relationships between teachers’
characteristics and their teaching style preferences revealed the relationship between their
teaching style and their success and attitudes (Mitchell, 2000), critical thinking (Quitadamo,
2002), computer usage (Lloyd 2002; Nelson, 2001), educational technology usage (Lindsay,
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1999), beliefs and attitudes regarding teaching (Lloyd, 2002), and gender and ages (Mendoza,
2004).

To bring up a pupil who has the skills for lifelong learning and feels his/her responsibilities,
teachers are needed to be aware of their own teaching styles. In this context, it is important to
determine the attitudes of the teachers towards technology who teach science in their classes
where the use of technology is inevitable. The purpose of this study is to investigate the
relationship between the attitudes of science education teachers towards technology usage and
teaching styles.

Literature Review

Teaching is defined as all activities conducted to change individuals’ behaviors or to
facilitate occurrence of learning (Biiyiikkaragoz & Civi, 1997). Instruction, on the other hand,
is defined as the process of planning, implementing, and evaluating external events
facilitating and providing learning, which is an internal process and output (Sungur, 2005).
Teaching style is behavioral patterns continuously, logically, and consistently performed by
teachers in instructional and learning processes with students (Grasha, 2002). According to
another definition by Grasha (1996, 2003), teaching style is a view of behaviors, performance,
beliefs, needs, and pedagogical knowledge of a teacher in classroom. Teaching styles include
behavioral patterns in teaching and learning environment regarding how teachers present
information to students, how they deliver information to students, how they interact with
students, and how they socialize students (Uredi, 2006). In his model based on teacher
behaviors, Grasha (1994, 1996, 2002) divided teaching styles into five categories as “expert”,
“formal authority”, “personal model”, “facilitator”, and “delegator”. In a study, Grasha (1994)
investigated teaching style preferences of the professors working in a faculty. The study
results demonstrated that professors have a tendency to use expert/formal authority teaching
styles; female professors prefer delegator/facilitator/expert teaching style more compared with
males; and the least preferred teaching styles by females are expert/formal authority.

In his study, Mitchell (2000) investigated the effect of teaching and learning styles matching
in a web-based distance education course on the achievement and attitude of female students.
The results of this study showed that the participants preferring expert/formal authority
teaching style group have less attitude than the ones preferring facilitator/personal
model/expert teaching style group. Bilgin, Uzuntiryaki, and Geban (2002) conducted a study
based on Grasha’s teaching styles through grouping, which investigates the effect of teaching
approaches of chemistry teachers on 1. and 2. year high school students’ achievement in and
attitude towards chemistry course. The study results indicated that while the teachers in the 1.
Group (expert/formal authority) and 2. group (personal model/expert/formal authority)
generally demonstrated teacher-centered teaching approaches, the teachers in the 3. group
(facilitator/personal model/expert) and 4. group (delegator/facilitator/expert) mainly
demonstrated student-centered approaches. In a study conducted by Uredi (2006), which
investigated the perceptions of teachers in the I. and Il. level elementary education pertaining
to teaching profession according to their teaching style preferences, it was found out that the
teachers preferring facilitator/personal model/expert teaching styles have higher level of
perceptions pertaining to teaching profession than the ones preferring the other teaching
styles. In another study conducted by Bilgin and Bahar (2008) with the aim of investigating
the relationship between classroom teachers’ teaching and learning styles, it was revealed that
there are statistically significant correlations between some teaching and learning styles of the
teachers.
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In their studies, Shulman (1990) and Tobin, Tippins, and Gallard (1994) found that teachers
mainly teach in accordance with their own learning styles (as cited in Bilgin, Uzuntiryaki, &
Geban, 2002). According to Cilenti (1998, p.13), educational technology is a discipline
studying the ways that facilitate the individuals’ access to the specific objectives of education
by reasonably and skillfully using available educational manpower and non-manpower
resources with appropriate methods and techniques and evaluating the results based on the
data of the behavioral sciences related with communication and learning. The basic purpose
of educational technology is to provide effective and permanent learning (isman, 2002). With
this in mind, considering instructional technology as the sub-concept of educational
technology, the scholars generally define it as the design, implementation, evaluation, and
development of learning-teaching processes for the purpose of meeting specific objectives
(Alkan, 1997; Eisele ve Eisele, 1994; Ergin 1995; Yanpar, 2005). In a study investigating the
effect of matching the teaching styles of the instructors lecturing in Introduction to Computers
course with the learning styles of the teacher candidates enrolled in that course on academic
achievement, Karatas (2004) determined that there is no significant relationship between
matching the teaching styles of the instructors with the learning styles of the teacher
candidates and their academic achievement.

In their study, which investigated the effect of self-efficacy beliefs of science teacher
candidates for technology on their teaching styles, Boz and Uzuntiryaki (2006) found that
self-efficacy beliefs of science teacher candidates have statistically significant influence on
their teaching styles. In a study conducted by Lindsay (1999), the effect of teaching style,
learning style, and the used educational technology on student achievement and satisfaction
was examined. According to the results, it was revealed that after providing the conformity
between teaching style and learning style and adding technology usage to this, student success
and satisfaction increased. In another study by Nelson (2001), the relationship between the
use of computers for teaching in elementary classrooms and teaching styles were examined.
The results showed that the teachers using computer for instruction mainly preferred student-
centered teaching styles.

In a study conducted by Smuth (2002), the effect of the conformity between teaching styles
and learning styles on the process of computer aided instruction was investigated. According
to the results, no significant difference between the group in which teaching styles and
learning styles were conformed and the other group in which teaching styles and learning
styles were not conformed was found. In his study, Mendoza (2004) examined the teaching
styles of the teachers working within the Technology Institute in El Salvador, in terms of age
and gender. According to the results, 40.5% of the teachers preferred personal
model/expert/formal authority teaching styles group; 35.7% of them preferred expert/formal
authority teaching styles group; and 11.9% of them preferred facilitator/personal model/expert
and delegator/facilitator/expert teaching styles groups. In terms of gender, 10% of the females
mostly preferred facilitator/personal model/expert and delegator/facilitator/expert teaching
styles groups. As for the males, 34% of them preferred personal model/expert/formal
authority teaching styles group.

Method of the study

In this study, correlational survey method was used. This study, which aims to
investigate the relationship between the attitudes of science teachers towards technology
usage and their teaching styles, was conducted by using comparative method (Correlational,
relational survey model), which is one of the descriptive research methods. In comparative
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research, the relationships between the variables are examined, that is to say, it is conducted
to determine the relationship between two or more variables (Cepni, 2010). In this regard, it is
important to determine the attitudes of the teachers lecturing in Science courses, in which the
use of technology is now considered as a requisite. The purpose of this study is to investigate
the relationship between the science teachers’ attitudes towards technology usage and their
teaching styles. Specifically, the research questions are presented below:

1. How are the attitudes of science teachers towards technology usage?

2. Is there a relationship between the attitudes of science teachers towards
technology usage and their ages?

3. Is there a relationship between the attitudes of science teachers towards
technology usage and their experience?

4. How are the teaching styles of the science teachers?

5. Is there a relationship between teachers’ teaching styles and their attitudes
towards technology usage?

Participants

The populations of the study are the science teachers working in Amasya province in
2012-2013 academic year. The sample of the study is 102 science teachers working in
Amasya province in 2012-2013 academic year. The sample was determined through simple
random sampling, which is one of the probabilistic sampling methods, that is, every member
of the investigated group has an equal probability of being selected and the sample is
randomly selected from the list in this sampling method (Cepni, 2010). Since the sample was
randomly selected from the list, this sampling method was used. The sample, which include
102 science teachers, has 54 female and 48 male teachers.

Data collecting instruments and the analyses of the data

‘Technology Attitude Scale’ (TAS) developed by Yavuz and Coskun (2008) and
‘Teaching Style Scale’ (TSS) developed by Grasha (1996) were used to obtain the data. TAS
was 5 point Likert-type scale and consists of 19 items. There are 13 positive and 6 negative
items in the Technology Attitude Scale. Cronbach Alpha coefficient was found as 0,87. TSS
is a 7 point Likert-type scale and consists of 40 items. Grasha’s TSS consists of five
dimensions, namely, expert, formal authority, personal model, facilitator, and delegator. Each
dimension includes eight items. For the sub-classification of the teaching styles, the limits
given below, which were taken from the mean scores of TSS, was accepted as the evaluation
criteria (Grasha, 1996: 164).

Table 1. Sub-classification of the teaching styles and their scores

Low Scores Medium Scores High Scores
Expert [1.0- 3.2] [ 3.3-4.8] [4.7-7.0]
Formal Authority [1.0-4.0] [ 41-5.4] [5.5-7.0]
Personal Model [1.0-43] [44-57] [5.8-7.0]
Facilitator [1.0-3.7] [ 3.8-53] [5.4 - 7.0]
Delegator [1.0- 2.6] [27- 4.2] [43-7.0]

The Turkish version of TSS was adapted by Uredi (2006). Cronbach alfa coefficiencies were
calculated for each dimension and 0.75, 0.76, 0.83, 0.87, and 0.77 were obtained for expert,
formal authority, personal model, facilitator, and delegator, respectively (Uredi, 2006). These
scales were converted into a single form which contains three parts. The first part is about the
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demographic information of the science teachers, the second part is TSS, and the third part
includes TAS. This form was used based on the recommendations of four experts.

Analyses of data

The results were analyzed by using SPSS packet program. The mean scores, total
scores, frequencies and percentages of the obtained data were determined and presented as
descriptive results. T-test and Pearson Correlation were conducted to obtain results in terms of
age and experience.

Findings
The data obtained from the answers of the participants were given in this part.

Table 2. Attitudes of teachers towards technology use in their classes (N=102)

Instructional Technology Usage Attitude Scale M SD
1. E-mail can only be used for communication, not for education. 4,06 1,04
2.Since too much time is spent during the use of such devices as overhead projector, slide, 4,46 0,89
and projection, they should not be preferred.

3. Educational use of the internet is nothing more than waste of time. 4,60 0,70
4. Use of technological tools has no affect on student motivation. 4,63 0,65
5. There is no need to use technological devices during the lectures. 4,55 0,81
6. Camera records of the specified parts of a lesson enable students to be aware of their 3,60 1,12
deficiencies and mistakes.

7. The re-play feature of video tapes provides students with feedback. 3,88 1,01
8. Technological tools can be used for drill and practice. 4,35 0,57
9. Basic courses regarding computer literacy should be available for students. 4,38 0,80
10.The use of available Technologies leads to the development of other innovative 4,48 0,62

Technologies.

11. the possibilities provided by technology has positive impact on efficient study and 4,28 0,70
learning.

12. The challenging classes to be understood would be facilitated through technology 4,49 0,62
use.

13. It is not always necessary to benefit from technological possibilities to be successful 2,68 1,23
in life.

14. Daily and annual plans should be prepared by teachers through computer use. 3,74 1,16
15. Computer aided instruction should frequently take place during the classes. 4,17 0,86
16. Students should be provided with prerequisite information about the use of new 4,32 0,62
Technologies.

17. the use of new Technologies should be increased in teacher training. 4,62 0,49
18. Technological tools can only be successful when they address all sense organs. 4,32 0,92
19.”The competency of using technical materials related with subject field” should be 4,12 0,99

required to graduate from the university.

Table 2 indicates that the highest scores about teacher attitudes towards technology usage in
their classes are observed for item 4 “Use of technological tools has no effect on student
motivation.” (M=4,63) and item 17 “the use of new Technologies should be increased in
teacher training.” (M=4,62), respectively, while the lowest scores are observed for item 13 “It
i1s not always necessary to benefit from technological possibilities to be successful in life.”
(M=2,68) and item 6 “Camera records of the specified parts of a lesson enable students to be
aware of their deficiencies and mistakes.”(M=3,60), respectively.

Independent samples t-test results related to the attitudes of the teachers towards technology
in terms of gender were given in Table 3.
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Table 3. Independent samples t-test results in terms of gender

Gender N Mean SD df t df p*
Female 54 4,19 0,42 53 0,51 100 0,61
Male 48 4,14 0,53 47

* p<0,05

According to the t-test results in Table 3, there was no statistically significant difference
between male and female teachers mean scores of attitude of the science education teachers
towards technology (t(102)=0,51=p>0,05) although the mean scores of the attitudes of the
male teachers towards technology is lower than female teachers.

The results regarding the relationship between teachers’ attitudes towards technology use and
their experiences are presented in Table 4.

Table 4. The Relationship between teachers’ attitudes towards technology use and their
experiences

Experience
Pearson Correlation -0,159
Technology Mean Sig. (2-tailed) 0,111
N 102

*p<0,05

Table 4 indicates that there is a negative correlation between the attitudes of science education
teachers towards technology and their Professional experience (r= -0,159, p>0,05). Such a
case indicates that when the Professional experiences of the teachers increase, the attitudes
towards technology decrease. However, this correlation is not statistically significant. The
results related to the teaching styles of the teachers are given in Table 5.

Table 5.The Teaching style preferences of science teachers

Teaching Styles N M Level
Expert 102 5.36 High
Formal Authority 102 5.04  Moderate
Personal Model 102 5.23 Moderate
Facilitator 102 5.44 Moderate
Delegator 102 5.00 High

Table 5 demonstrates that expert (M= 5.36) and delegator (M= 5.00) teaching styles of the
teachers are at a high level whereas their formal authority (M= 5.04), personal model (M=
5.23), and facilitator teaching styles (M= 5.44) are at a moderate level.

The results obtained from the comparison of the teaching styles of the teachers and their
attitudes towards using technology are given in Table 6.

Table 6. The relationship between the teaching styles of the teachers and their attitude
towards technology

Technology Mean

Pearson Correlation 0,196
Expert Mean Sig. (2-tailed) 0,049
N 102
Pearson Correlation 0,178
Formal Authority Mean Sig. (2-tailed) 0,073
N 102
Personal Model Mean Pearson Correlation 0,285
0,
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Sig. (2-tailed) 0,004
N 102
Pearson Correlation 0,340"

Facilitator Mean Sig. (2-tailed) 0,000
N 120
Pearson Correlation 0,301"

Delegator Mean Sig. (2-tailed) 0,002
N 120

*p<0,05

Table 6 shows that there is a positive relation between expert teaching style (r=0,191), formal
authority teaching style (r=0,178), personal model teaching style (r= 0,285), facilitator
teaching style (r= 0,340), and delegator teaching style (r= 0,301) and attitude towards
technology. However, these are small correlations.

Discussion

The use of technology in instructional processes is important in addition to teachers’
attitudes towards technology. According to the results of the study, it can be concluded that
teachers have generally positive attitudes towards technology considering the higher mean
score of the item “the use of new Technologies should be increased in teacher training.”. The
results of this study are also supported by the results of the similar previous studies
(Karamustafaoglu, Cakir, & Topuz, 2011; Koseoglu & Soran, 2002; Namlu, 1998;).
Additionally, the current study produced the similar results with the existing studies in the
literature (Ayvaci et al., 2007; Yesilyurt, 2006) about the finding that teachers and teacher
candidates have a belief that technology use in education is beneficial. In this study, age,
gender, and professional experience variables were investigated assuming that they might
have an influence on attitude.

The results obtained in this study indicate that there is no significant difference between the
teachers’ attitudes towards technology in terms of gender. However, the mean scores of the
attitudes of the male science teachers towards technology is lower than the female teachers
(Table2). In the same vein, it has been stressed in the literature that female teachers are more
sensitive than male teachers in using computer and educational technology (Galpin ve Sander,
2007). In addition, in a similar study conducted with teachers (Karamustafaoglu, Cakir,
&Topuz, 2011), it was revealed that there is no significant difference between male and
female teachers regarding their attitudes towards the use of various instructional technology in
their classes. In another study conducted by Akpinar and Turan (2002), it has been found that
male teachers use instructional materials more than female teachers in science classes of
elementary schools. Furthermore, in his study, Karamustafaoglu (2006) found that there is no
significant difference between male and female teachers pertaining to use of instructional
technology.

The current study also revealed that there is a negative correlation between the attitudes of the
teachers towards technology and their Professional experiences (Table 3). Although this result
indicates that when the experience of the teachers increases, their attitude towards technology
decreases, it is not statistically significant. Nevertheless, in a study of Yapici and Leblebiciler
(2007), the results have demonstrated that there is a significant difference in favor of the 1-10
year experienced teachers related to using instructional technology. In other words, the
younger teachers use technology more than the older teachers. A similar study provided a
finding that there is no difference between the mean scores of 0-10 year experienced teachers
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and the more experienced teachers (Kdseoglu & Soran, 2002). Addtionally, while Yavuz and
Coskun (2008) revealed that attitudes of teachers towards technology change positively over
time, Gunter, Gunter, and Wiens (1998) found that the attitudes of preservice teachers
towards working with computers and learning and technology are unworried and more
positive.

The findings of the current study revealed that while the teaching styles of the teachers at
expert and delegator levels are high; formal authority, personal model and facilitator teaching
styles are medium (Table 4). According to Grasha (1996), when Expert teaching style is high,
it is important for effective and permanent. In this study, teachers having high level of
“Expert” teaching style mean that they have an adequate teaching level in their subject field.
In the Science Education Teaching Program, the teachers should be provided with guiding
information. Here, it is necessary for the teachers to increase their interest level if their
facilitator teaching levels are at medium level. Although there is a positive relationship
between the attitudes of the teachers towards technology and expert, formal authority,
personal model, facilitator, delegator teaching styles, respectively, it can be said that this
relationship is not high. However, there is a high correlation between facilitator and delegator
teaching styles and the attitude towards technology and expert, formal authority and personal
model teaching styles.

Results and recommendation

Based on the obtained results; it is concluded that the attitudes of science teachers
towards technology is positive. Although the mean scores of the female teachers’ attitudes
towards technology are high, there is no statistically significant difference between their
attitudes towards technology in terms of gender. There is a negative correlation between the
attitudes of the teachers towards technology in terms of their Professional experience. This
result implies that when their experiences increase, their interests towards technology
decrease. It is also found out that teachers’ expert and delegator teaching styles were at high
level while formal authority and personal model teaching styles were at medium level.
Finally, it is found that there is a positive correlation between the attitudes towards
technology and expert, formal authority, personal model, facilitator and delegator teaching
styles. The recommendations based on the obtained results are given below;

e The schools should provide the necessary technology and teaching materials for their
students by taking the opinions of the science teachers into consideration.

e Teachers should be encouraged to use instructional technology in their classes and the
required support should be provided for them.

e The science teachers should analyze their teaching style for effective and permanent
teaching. New information about teaching styles should be provided for teachers. For
this purpose, conferences and seminars should be held.

e This study was only carried out in Amasya city center. However, other similar studies
can be conducted in different regions or for other disciplines so that the obtained
results can be compared.
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