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Introduction

The current rapid changes in science and technology mean that infor-
mation that is current in various fields may disappear within short periods of 
time. Large numbers of people, in particular the active population, need to 
learn continuously to adapt to various developments. Lifelong learning and 
education are educational phenomena resulting from the need for continuous 
education (Lengrand, 1989; Cassin, 2002; Freref, 2004). Terms such as “strong 
individual” or “strong society” are related to capacities to find, structure, 
produce and disseminate information. For this reason, individuals who seek 
to improve themselves and are lifelong learners are needed (Bagnall, 2006). 
Forming a society composed of lifelong learners will undoubtedly be possible 
thanks to regulations put into place in educational systems (Gencel, 2013).

Science education is in a state of constant development with regard 
to the ever-changing conditions of the world. Thus, for efficient teaching, it 
is very important to create new teaching environments through constantly 
developing curriculums, and to select materials and methods and determine 
the attitudes of students toward science and technology lesson and scien-
tific experiences. Attitudes are about coping and controlling emotions that 
emerge in the process of learning and they play an important role in directing 
human behaviors. Attitude could be defined as a tendency to react either 
positively or negatively to individuals, places, events or opinions (Simpson, 
Koballa, Oliver & Crawley, 1994). Developing a positive attitude toward a 
lesson involves behaviors such as wanting to participate in a lesson, feeling 
able to respond, accepting oneself as valuable and viewing the acceptance 
of others as a value (Özçelik, 1998). The positivity or negativity of attitudes 
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that are formed according to a specific system of values or beliefs directly affect the learning process and guides 
the future lives of individuals (Sünbül, Afyon, Yağız & Aslan, 2004; Seferoğlu, 2004). It is necessary to plan, organize 
and carry out activities for students in order for them to develop more positive attitudes (Pintrich & Schunk, 1996). 
A number of attitude scales have been developed in the field of science for the purpose of determining student 
attitudes. These attitude scales include those developed by Hewitt (1990), Oliver and Simpson (1988), House and 
Prison (1998), Geban, Ertepınar, Yılmaz, Atlan & Şahbaz, 1994), Kind, James & Barmby, 2007), Pell and Jarvis (2001), 
Reid and Skrybina (2002), Selvi (1996) aimed at science lessons and science laboratory applications. In their study 
Kaya and Böyük investigated the attitudes of second grade students studying at primary schools in the center 
of the city Kayseri regarding science and technology lessons and their experiences of science. As a result of the 
study, it was determined that students had undecided attitudes toward science and technology lessons (X =2.77). 
However, they had positive attitudes toward scientific experiences (X =3.60).

Because people need to renew their old knowledge constantly, the term “lifelong learning” has emerged 
(Lambeir, 2005). Although it is true that the media, the internet and the flow of daily news have inevitable effects 
on lifelong learning, real knowledge can only be attained through science (Cobern, 2015). Grundtvig is accepted 
as the founder of the lifelong learning tradition, using the term (LLL) for the first time in the 1880s. In addition, the 
views of Commenius formed the basis of lifelong learning (Wain, 2000). Basil Yeaxlee, who defined the term LLL for 
the first time in 1929, stated that education continues for life (Smith, 2001). Later, with the Faure’s report, UNESCO 
and then the OECD started to show interest in LLL. These two organizations noted that to assume that education is 
only for individuals who are attending school is a factor that prevents lifelong learning. They predicted the necessity 
of lifelong learning “within the contexts of developing economic reality, occupational mobility and self-learning”. 
They also stated that there is a need, within the framework of this prediction, for educational programs focusing 
on lifelong learning both within and outside school. The idea that the knowledge and information taught at school 
can be used throughout life becomes more and more inapplicable as time goes by (Budak, 2009).

The historical development of LLL was divided into three by Dehmell (Dehmell, 2006). This was as follows: 
The First Focus on Lifelong Learning (early 1970): Lifelong learning was discussed in the international arena 

for the first time. Organizations such as UNESCO, OECD and the European Council started to become concerned 
with lifelong learning. During this process, social and cultural aims and humanist ideals were given priority.

The Period when Interest in LLL Decreased (mid-1970s - early 1990s): The interest of the aforementioned orga-
nizations in lifelong learning decreased. Humanistic ideals almost disappeared. During this process governments 
were in economic distress. For this reason, economic discourse became prevalent in the theory of lifelong learning.

Second Focus on Lifelong Learning (From early 1990s on): “This is the period when the term became flexible. 
The humanistic approach changed completely and a pragmatist and economic understanding appeared. One of 
the main factors that enabled the term to rise again is the fact that not only educationalists but also economists 
and sociologists have used the term, and that they have started to shape it according to their own needs. During 
this period UNESCO, the OECD, and the European Union have put the term on the agenda once again.” (Beycioğlu 
& Konan, 2008).

LLL found a place for itself in studies conducted by various international organizations. It can be observed that 
the EU was more effective than other international organizations with respect to implementing lifelong learning 
systems (Lee, Thayer and Madyun, 2008). The definition of lifelong learning according to the European Commis-
sion (2000) is “all learning activities undertaken in every field of life that will help [people to] survive individually, 
socially and economically as well as having knowledge and skills.” Candy noted that lifelong learning was “equipping 
individuals with skills and competencies essential for continuing their education after formal education.” Accord-
ing to Dinevski and Dinevski (2004) lifelong learning is a process of training or teaching such as formal education, 
non-formal education, occupational education and in-service training without the limitations of  place, time, age 
or socio-economical status.

Ways to increase and develop the quality of lifelong learning for its sustainable development are still being 
researched. Redirecting knowledge, values and academic curricula is more effective in terms of raising awareness 
and understanding sustainable development (Lozano, 2006; Læssøe, Schnack, Breiting & Rolls, 2009; Wals, 2009). 
Sönmez defined lifelong learning as “the reflection of an understanding that aims to allow individuals to gain 
knowledge, skills, attitudes and habits for self-development by making use of all learning settings.” (Sönmez, 2007). 
Various researchers have defined different lifelong learning capabilities. There is various research regarding lifelong 
learning capabilities (Bryce 2006; Cornford, 1996; Knapper & Cropley 2000; Gülmez, Titrek & Özkorkmaz 2015). 
However, lifelong learning is defined by the European Union as a broader term which includes knowledge, skills 
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and attitudes. There are eight key capabilities within the concept of lifelong learning which should be developed 
to enable personal success, active citizenship, social inclusion and employment (European Commission, 2007).

Castelfranchi et al.’s work is entitled “Brazilian opinions about science and technology: the ‘paradox’ of the 
relation between information and attitudes.” In the first section of their research, they examine the international 
panorama of research on the public perception of S&T, its history, and its current relevance. They also offer a review 
of the global debate on the relation between knowledge and attitudes. In the second section they analyze data 
from the recent nationwide survey conducted by the MCTI and Museu da Vida, which charts Brazilian citizens’ in-
terest in S&T topics and their possession of information on these subjects. In the third section they investigate the 
relation between information and attitudes toward these topics in Brazil today. Their understanding of information 
regarding S&T topics in the context of this research will be explained later. In the final section they highlight the 
most relevant outcomes of their analyses and other implications for future research (Castelfranchi, Vilela, Lima, 
Moreira & Massarani, 2013).

Ouane (2002) determined five capabilities with respect to lifelong learning: communication, living together, 
adapting to change, being able to change and creativity. Evers, Rush and Berdrow (1998) identified four main 
capabilities essential for lifelong learning. These were self-management, communication, managing people and 
tasks, innovation and activating change. Self-organizing learning skills, communication skills, interpersonal skills, 
problem-solving skills, critical thinking skills, being able to research and having access to information skills, and 
cooperative work skills were defined by Dong (2004) as lifelong learning skills. The lifelong learning skills defined 
by Shuman, Besterfield-Sacre and McGourty (2005) were having basic skills such as reading, writing, and listening, 
being aware of the need for learning, following a learning plan or planned learning, acknowledging, organizing, 
and having access to information, understanding and recalling new information, having critical thinking skills and 
reflective thinking. As can be seen, lifelong learning requires individuals to acquire more than the usual informa-
tion, skills and capabilities in order to cope with their life conditions (Kozikoğlu, 2014).

In another piece of research which analyzed lifelong learning behaviors (Lia, Liu, Pi & Chou, 2011), students’ 
behaviors in a web-based learning environment were examined within a theoretical framework. The data collected 
from university members was analyzed using the partial small square structural model, and the results showed that 
course flexibility, course quality, system functionality and interaction with the system affected students’ perceptions 
towards learning. The importance of defining the ability of the learning group to comprehend new knowledge 
within lifelong learning was also emphasized (Liao & Liu & Pi and Chou, 2011). In this context, during a lifelong 
learning process that functions with the help of online platforms, the specific characteristics of the learning group 
should also be taken into consideration. Components such as online learning platforms, course content and system 
support should be designed in line with students’ perceptual and cognitive skills.

Karakuş (2013) examined the lifelong learning capabilities of students in vocational schools, and found that 
students’ capacity for lifelong was good. In the study, no difference was found among departments, and it was 
also concluded that lifelong capabilities were at a higher level in students in higher grades. In the study carried 
out by Plavsic and Dikovic, 553 students from Educational Sciences, Humanities and Economics departments were 
examined regarding their views on three different education types, namely formal, non-formal and informal educa-
tion. It was seen that students from the Educational Sciences and Humanities had positive views regarding these 
education types. In addition, students in the fourth year of study had more positive attitudes towards education 
types and this continued during their educational lives. The study revealed that students with higher income levels 
had more positive attitudes compared to students with lower income levels. However, the educational status of 
the parents had no effect on the students’ attitudes (Plavsic & Dikovic, 2016).

Dindar & Bayraktar (2015) investigated factors affecting university students’ lifelong learning and used the 
ANOVA and t-test to analyze the data. They found that gender had no effect on lifelong learning, but female students’ 
curiosity scores were higher than the male students’ scores. Furthermore, there was no statistically meaningful 
difference in terms of age, grade, and family income levels, althought the situation tended to favor students from 
Literature departments.

Titrek (2015) examined headmasters’ innovation management levels with 1436 participants from Istanbul, 
Kocaeli, and the Sakarya cities in Turkey. Titrek used the “Innovation Management Scale” for which validity testing 
had previously been carried out. In this study, a descriptive model was used to compare headmasters’ characteristics, 
such as gender, age, residence and seniority with their innovation management levels. Positive differences were 
observed in favour of male participants with regard to gender. Furthermore, headmasters’ innovation management 
levels were higher than teachers’.
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Lifelong Learning and Using Technology

The results of research studies on the contribution of technology to education have revealed that effective 
and efficient use of educational technologies is beneficial for students (Winn, 2002).

Digital competency in the process of lifelong learning involves using Information Society Technology (ITS) in the 
workplace, during leisure time activities and for private and secure communication. This competency is supported 
with basic ICT (Information Communication Technology) skills which include communicating and participating 
in open networks and being open to online cooperation by using computers to present, evaluate, store, produce 
and share information (European Commission, 2007). To be a lifelong learner, one needs to have basic information 
literacy, technological literacy, digital literacy, media literacy and also internet and computer literacy (Adams, 2007; 
European Commission, 2007; Bryce, 2006; Candy, Crebert & O’Leary; 1994).

Using Mobile Technologies

Recently, there has been an increase in the number of studies on the importance of mobile devices in our 
daily lives, and many researchers have referred to this topic (Aldhaban, 2012). Many people prefer to use tablets, 
computers or smartphones that can support various applications. The most important reasons for this choice are 
ease of use, variety of applications and the richness of functions (Kesen, 2012).

Mobile devices have gone through a major transformation in a short period. Smartphones are similar to 
computers and the rate of use of smartphones is increasing every day. According to IDC (International Data 
Corporation) data, 305 million smartphones were sold in 2010. In 2011, this number rose to 494 million, and the 
rate of increase was 62%. In another study (IDC, 2012) it was expected that 660 million smartphones would be 
sold between 2012 and 2015. Sales rates and the popularity of using mobile devices have affected our lives in a 
significant way (Dewitt and Siraj).

Moreover, the importance of having access to information without the limitation of time and place is increas-
ing each day. The contributions of learning with mobile devices to lifelong learning should be investigated (Korucu 
and Alkan, 2011). Revealing the correlation of the rapid increases in mobile device sales and the use of mobile 
devices with lifelong learning is something which it is believed will contribute to the significance of this research.

Using the above facilitative technologies for access to information is important for lifelong learning. Having 
possession of the intellectual ability and necessary learning skills are two major elements for lifelong learning 
(Livneh&Livneh, 1999). Especially nowadays, having technology attitudes and using smartphone abilities are 
important for access to information. The objevtive of the current study is to contribute to the understand of cor-
relation between lifelong learning and technology attitudes and using smartphones, and also correlation between 
technology attitudes and using smartphones.

Methodology of Research

Research Design

This investigation is a correlational research study. It used Structural Equation Modeling (SEM) to analyze the 
structural correlations between distance education students’ attitude to technology, their frequency of usage of 
smartphones and their lifelong learning attitudes. Participants were asked to complete survey questionnaires, con-
sisting of a series of questions pertaining to their attitudes towards technology, the frequency of their smartphone 
usage and lifelong learning attitudes. All of the participants were informed about the purpose of this research prior 
to responding to the questions during the 2015-2016 academic year. 

General Background of Research

The research data were collected via three different scales: the lifelong learning scale, the attitude to technology 
scale and the frequency of smartphone usage scale. Information regarding the scale questions and options can be 
accessed via the following website: http://moodle.hitit.edu.tr/lifelonglearning/ (Scales, 2016). The data collection 
process was carried out with three stages every two weeks. Permission from the scale writers was obtained via 
email. The three different scales of information can be seen in Table 1. 
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Table 1. 	 Information of the scales used. 

Scale Name Number of items Number of options

Lifelong Learning Scale 15 5

Technology Attitude Scale 16 5

Smartphone Usage Frequency scale 14 10

Sample of Research

	 The population for the research comprised 4927 first semester students (academic year 2015-2016) from 
Hitit University, enrolled in a general course in the Distance Education Center. However, only 881 students filled 
the three scales in the survey completely, so the sample for the research consisted these students. The sample 
contained students from four faculties and eight vocational schools belong to Hitit University. All of the participants 
were informed about the purpose of the research prior to responding to the questions.

Instrument

The instrument used in this research consisted of three parts. These sections were the lifelong learning scale, 
the attitude to technology scale and the frequency of smartphone usage scale.

Lifelong learning scale (LLL): This scale, created by Wielkiewicz and Meuwissen, was introduced in an article 
entitled “A Lifelong Learning Scale for Research and Evaluation of Teaching and Curricular Effectiveness”. The Turk-
ish adaptation of this scale was carried out by Engin, Erbay & Kör (2016). This scale was brought under a single 
category by means of factor analysis. Respondents indicate their responses using a five-point Likert-type scale 
(from 1 = ‘almost never’ to 5 = ‘almost always’), based on the frequency with which what is described in each item 
is experienced. For the general scale the Cronbach Alpha reliability coefficient was found to be 0.930.

Table 3. 	 Reliability statistics for lifelong learning scale. 

Cronbach’s Alpha N of Items

0.930 15

The research was carried out with 15 criteria after eliminating one of the criteria in the Turkish adaptation. The 
general scale’s Cronbach Alpha reliability coefficient was found to be 0.930, as seen in Table 3.

Technology Attitude Scale (TECH): A 16-item Attitude to Technology scale, which was developed by Rosen 
et al. was used. The Technology Attitude scale was a five-point Likert-type scale (from 1 = ‘strongly disagree’ to 5 = 
‘strongly agree’.) The scale’s Cronbach’s alpha reliability coefficient was found to be 0.939.

Table 4. 	 Reliability statistics for technology attitude scale. 

Cronbach’s Alpha N of Items

0.939 16

In the second and third stages of the data collection, a 16-item Technology Attitude scale, the Turkish adaptation 
of which was developed by Engin et al., and a 14-item Frequency of Smartphone Usage scale was administered. The 
Technology Attitude scale was a five-point Likert scale consisting of the following answers: (1) ‘Strongly Disagree’, 
(2) ‘Disagree’, (3) ‘Undecided’, (4) ‘Agree’ and (5) ‘Strongly Agree’. The Cronbach’s Alpha value was found to be 0.939 
in the Turkish adaptation conducted with 727 students, as is shown in Table 4. This value shows that the data is 
highly reliable. The Technology Attitude scale was unidimensional and had a total of 16 points.

SmartPhone Usage (SPU): The second section included SmartPhone Usage (SPU), a researcher-designed ques-
tionnaire based on the works of Rosen and others, which was designed to determine the frequency of smartphone 
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usage. SPU was a 14-item instrument measuring various aspects of students’ smartphone usage. Respondents 
indicated their responses using a 10-point Likert-type scale (from 1 = ‘almost never’ to 5 = ‘almost all the time’). The 
scale was gathered under a single category and the Cronbach Alpha reliability coefficient was found to be 0.948.

Table 5. 	 Reliability statistics for smartphone usage frequency scale. 

Cronbach’s Alpha N of Items

0.948 14

The Frequency of Smartphone Usage scale was a 10-point Likert scale and consisted of the following answers: 
(1) ‘Never’, (2) ‘Once a month’, (3) ‘A couple of times a month’, (4) ‘Once a week’, (5) ‘A couple of times a week’, (6) ‘Once 
a day’, (7) ‘A couple of times a day’, (8) ‘Once an hour’, (9) ‘A couple of times an hour’, and (10) ‘Always’. The minimum 
and maximum scores that could be obtained from the Technology Attitude scale were 16 (16x1) and 80 (16x5), 
respectively, and the minimum and maximum scores that could be obtained from the Frequency of Smartphone 
Usage scale were 14 (14x1) and 70 (14x5), respectively (Scales, 2016). The Cronbach’s Alpha value was found to be 
0.948 in the Turkish adaptation, as is shown in Table 5.

Procedure

This scale was applied to the university students who were receiving education from the distance education 
centre of Hitit University and were registered in 12 different education units via a survey every two weeks. For the 
infrastructure of the application, the PHP web programming language and MYSQL database were preferred. Prior 
to application of the survey, the aims of the survey and the time required for the survey were explained to the 
students. User information of 4987 students registered in the distance education centre was recorded in the data-
base. In accordance with the principle of confidentiality of personal data, names of participants were not included 
in the survey. The information from the 881 students who provided complete answers out of those participating 
in the survey voluntarily was analyzed as the survey data.

Validity and Reliability

Scales used in the research were used with the permission of the authors of articles in the literature. The reli-
ability values of the scale whose validity tests were carried out in previous studies are shown in the table. When 
the reliability coefficients included in the table are examined, it is seen that the coefficients of lifelong learning, 
technology attitude and frequency of using smart phone scales are 0.930, 0.939 and 0.948, respectively.

Data Analysis

Data obtained from 3 different scales applied in the research was analyzed through R data analysis program. 
The structural equation model was used in the analysis. Structural equation model - structural equation model-
ling - as a second generation analysis method (Bagozzi & Fornell, 1982) allows for addressing a complicated re-
search problem in a single process in a systematic and comprehensive manner through the modelling of relations 
among numerous dependent and independent variables when compared to first-generation statistical techniques 
(Anderson & Gerbing, 1988). Results of the established model are given in the conclusion with graphs and tables.

Table 2. 	 Reliability coefficient of scales. 

Scale Name Cronbach’s Alpha

Lifelong Learning scale 0.930

Technology Attitude Scale 0.939

Smartphone Usage Frequency scale 0.948
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Results of Research
	
In this part of the study, the findings of the data analysis from the scales are presented. The first figure shows 

an overall analysis of the results. Figure 1 shows the correlations between the three scales. The other tables show 
the separate item loads of each scale. The last two tables show the statistical correlations of the scales created via 
the structural equation model.

In Figure 1, the structural equation model is shown, which indicates the relational structure between smart-
phone usage (SPU), lifelong learning (LLL) and technology attitude (TECH). The structural equation model was 
created by the R analysing program. According to the model, there is an interrelation between smartphone usage, 
lifelong learning and attitude to technology, as well as between lifelong learning and attitude to technology. In 
Figure 1, the path coefficients between latent and observed variables are given beside the theoretical model. They 
show standard error values for every observed variable with path coefficients.

Figure 1: 	 Structural equation model displayed graphically. 

Table 6 shows the model statistics regarding the questions within the lifelong learning latent factor. All of the 
questions in the lifelong learning scale have a statistically meaningful effect on the latent factor (p<0.05). The most 
effective lifelong learning latent factor is “I pursue a wide range of learning interests”. However, the least effective 
is “I discuss new things I have learned with other people.”
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Table 6. 	 Model statistics regarding lifelong learning scale.

LLL Parameter Estimate Std. Err Lower Bound Upper Bound Z-value Sig.<

Q1 1

Q2 0.957 0.057 0.845 1.069 16.896 0.0001

Q3 0.988 0.055 0.880 1.096 17.963 0.0001

Q4 1.093 0.057 0.981 1.205 19.212 0.0001

Q5 1.016 0.056 0.906 1.126 18.078 0.0001

Q6 1.016 0.056 0.906 1.126 18.007 0.0001

Q7 1.060 0.057 0.948 1.172 18.675 0.0001

Q8 1.041 0.058 0.927 1.155 17.971 0.0001

Q9 1.077 0.055 0.969 1.185 19.410 0.0001

Q10 1.052 0.055 0.944 1.160 18.977 0.0001

Q11 1.083 0.056 0.973 1.193 19.234 0.0001

Q12 1.130 0.057 1.018 1.242 19.917 0.0001

Q13 1.172 0.057 1.060 1.284 20.481 0.0001

Q14 1.152 0.059 1.036 1.268 19.510 0.0001

Q15 0.999 0.056 0.889 1.109 17.726 0.0001

Table 7 shows the model statistics regarding the questions within the technological attitude latent factor. All 
of the questions in the technology attitude scale have a statistically meaningful effect on the latent factor (p<0.05). 
The most effective lifelong learning latent factor is “Technology will provide solutions to many of our problems”. 
However the least effective is “I am dependent on technology”.

Table 7. 	 Model statistics regarding technology attitude scale. 

TECH Parameter Estimate Std. Err Lower Bound Upper Bound Z-value Sig.<

Q16 1

Q17 1.082 0.052 0.980 1.184 20.770 0.0001

Q18 1.047 0.049 0.951 1.143 21.199 0.0001

Q19 1.051 0.052 0.949 1.153 20.068 0.0001

Q20 1.060 0.053 0.956 1.164 20.070 0.0001

Q21 0.950 0.051 0.850 1.050 18.632 0.0001

Q22 1.086 0.050 0.988 1.184 21.885 0.0001

Q23 1.013 0.050 0.915 1.111 20.107 0.0001

Q24 1.036 0.051 0.936 1.136 20.423 0.0001

Q25 1.035 0.051 0.935 1.135 20.309 0.0001

Q26 0.989 0.050 0.891 1.087 19.667 0.0001

Q27 1.058 0.052 0.956 1.160 20.341 0.0001

Q28 1.016 0.052 0.914 1.118 19.529 0.0001
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TECH Parameter Estimate Std. Err Lower Bound Upper Bound Z-value Sig.<

Q29 0.972 0.052 0.870 1.074 18.835 0.0001

Q30 1.069 0.052 0.967 1.171 20.690 0.0001

Q31 0.976 0.051 0.876 1.076 19.247 0.0001

Table 8 shows the model statistics regarding the questions within the latent factor of using a smartphone. All 
of the questions for the smartphone usage scale have a statistically meaningful effect on the latent factor (p<0.05). 
The most effective lifelong learning latent factor is “Browse the web on a mobile phone”. However the least effec-
tive is “Read e-mail on a mobile phone”.

Table 8. 	 Model statistics regarding frequency of using smartphones scale. 

SPU Parameter Estimate Std. Err Lower Bound Upper Bound Z-value Sig.<

Q32 1

Q33 1.035 0.051 0.935 1.135 20.314 0.0001

Q34 1.132 0.053 1.028 1.236 21.297 0.0001

Q35 1.153 0.054 1.047 1.259 21.441 0.0001

Q36 1.044 0.057 0.932 1.156 18.210 0.0001

Q37 1.089 0.060 0.971 1.207 18.211 0.0001

Q38 1.204 0.053 1.100 1.308 22.739 0.0001

Q39 1.188 0.052 1.086 1.290 22.659 0.0001

Q40 1.166 0.052 1.064 1.268 22.598 0.0001

Q41 1.137 0.053 1.033 1.241 21.318 0.0001

Q42 1.103 0.055 0.995 1.211 19.883 0.0001

Q43 1.206 0.054 1.100 1.312 22.200 0.0001

Q44 1.119 0.052 1.017 1.221 21.448 0.0001

Q45 1.050 0.057 0.938 1.162 18.333 0.0001

According to the results of the structural model, there is a dual and statistically meaningful correlation be-
tween lifelong learning and technology attitudes and using smartphones (p<0.05). Similarly, there is a dual and 
statistically significant correlation between technology attitudes and using smartphones (p<0.05). These results 
show that there is a reciprocal interaction between using technology and lifelong learning.

Table 9. 	 Results of the structural equation model. 

Pairs Estimate Std. Err Z-value Sig.<

LLL <->TECH 0.529 0.041 12.929 0.0001

TECH <-> SPU 1.088 0.086 12.693 0.0001

LLL <-> SPU 0.856 0.077 11.099 0.0001

The table above shows the fit index values regarding the structural equation model. Fit indexes determine 
whether the structural equation model is valid or not. According to the fit index values, the chi square/degrees of 
freedom were smaller than 10. CFI, IFI, RFI and NFI values were close to 1. Also, the RMSEA value was smaller than 
0.10. Since the fit index values are within the acceptable limits, our structural equation model is statistically valid.
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Table 10. 	 Structural equation model fit ındexes. 

Validity of fit index Value

CHISQ/df 6.126

CFI 0.827

IFI 0.828

RFI 0.791

RMSEA 0.076

NFI 0.801

Discussion

The concept of lifelong learning and the relevant practices to achieve it are topics of interest for many national 
initiatives as well as international commissions. These topics attract the attention not only of educators but also 
researchers in other disciplines such as economists and sociologists. As technology has developed and become 
less expensive, the use of communication tools has become more effective. In this context, people can share their 
knowledge in digital environments like the internet extremely quickly. People produce knowledge through such 
sharing, but the knowledge created loses its validity in a relatively short period of time. Continuously updating 
their knowledge has today become a necessity for most people. Individuals are enabled to update their knowledge 
thanks to lifelong learning.

In today’s world, individuals need to acquire knowledge for many different purposes apart from fulfilling their 
professional roles. Socialising, learning foreign languages, engaging in handicrafts, playing a musical instrument 
and improving basic communication skills are among the many activities requiring lifelong learning. Among these 
activities, those requiring physical skills may be most easily engaged in through face-to-face training in state or 
private educational institutions. However, knowledge-based learning is generally achieved through different means 
of communication. One of the best examples of these is, without doubt, the internet.

Public institutions may allow the widespread use of the internet by individuals to be transformed into a series 
of opportunities. Courses in foreign languages, mathematics and artistic subjects prepared by experts in these 
fields can be offered to individuals free of charge. In this way, every individual can be given an equal opportunity 
in the field of education. 

On the other hand, it can be seen that the frequency of smartphone usage has as great a positive impact as 
the attitude of an individual towards technology and lifelong learning. In this respect, transforming the information 
available in web environments into applications for smartphones will be highly useful.

Transforming the courses delivered in public education institutions into platforms on which open source 
courses are provided, and, similarly, making them accessible via smartphones will ensure a more effective use of 
national resources.

The effects of this study were investigated in different areas, such as the lifelong learning attitude scale, 
smartphone usage frequency scale and technology attitude scales, education, sport and medicine. In research 
using smartphones and applications compatible with mobile learning platforms, students were more effective 
when using mobile collaborative learning software (Boticki et al., 2015). In addition, it can be said that mobile 
learning has motivational and individual learning orientation characteristics (Ciampa, 2014; Jaradat, 2014; Martin 
& Ertzberger, 2013).

Online learning environments are influenced by internal and external factors. The most common external 
factors are access to computers and software, inadequate time for lesson planning, inadequate technical and 
administrative support (Al-Ruz & Khasawneh, 2011). Among the internal factors, teachers’ attitudes and their trust 
and belief in the use of ICT are frequently found in the existing literature (Al-Ruz & Khasawneh, 2011; Chen 2008; 
Lin, Wang & Lin, 2012; Sang et al., 2011; Tezci 2011). Some research examines all possible external and internal 
factors affecting the use of ICT (Al-Ruz & Khasawneh, 2011; Lin, Wang & Lin, 2012; Sang, et al., 2011; Tezci, 2011). 
Examination of external and internal variables can also help demonstrate the relationships between them assisting 
teachers, students and administrators to better understand the problems of ICT use while at the same time reveal-
ing solutions to existing obstacles based on the relationships between different variables (Fu, 2013).
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In different research, the effects of attitudes to lifelong learning and technology, social media usage and 
mobile devices were examined separately. In this research, the relations between technology use, frequency of 
smartphone use and lifelong learning were investigated. In this context, this research differs from the other research 
with single scale and other studies performed on only one dimension. When the results are examined, it is seen 
that the life-long learning scores of individuals with a desire for intellectual learning were found to be the most 
effective relativityof “I pursue a wide range of learning interests” on the LLL scale. Also, it is believed that most of 
the technology, which is the most effective content in the TECH scale, will provide a penetrating solution, and that 
the most effective item on the SPU scale is interaction with mobile technology. In other words, it can be said that 
individuals with higher scores for life-style learning prefer mobile devices, the internet and other technological 
tools to meet their learning needs.

Conclusions

The research findings show that the three scales were interrelated. The greatest correlation was between 
technology attitude and frequency of smartphone usage. The second greatest correlation was between lifelong 
learning and smartphone usage and the smallest correlation was between lifelong learning and technology attitude.

Furthermore, it is possible to say that the frequency of smartphone usage had a better correlation with the two 
other scales. In this sense, it can be noted that technological devices and settings are effective in lifelong learning, 
and that smartphones have a significant place among these devices. Recently, there has been a significant increase 
in the number of users who follow current affairs, course contents, occupational and technical information, news 
and other sources online. Individuals preparing online lifelong learning settings are advised to prepare content 
compatible with mobile devices and mobile applications.

It is thought that there is a correlation between the item affecting the lifelong learning latent factor the most 
and the item affecting the lifelong learning latent factor the least. Individuals should be given opportunities to 
share information through different platforms, so that engaged learners will be provided with information flow 
from more channels. In addition, opportunities to share resources such as books, journals or articles should be 
more widespread.

One item affecting the technology attitude latent factor was “Technology will solve many of our problems.” This 
shows that the people in this research generally trust technology. However, it is it is also important to be cautious 
in using technology to access information. The daily information obtained from media, newspapers and television 
is primarily aimed at communicating and delivering news. It should be remembered that real knowledge consists 
of information and knowledge that has been scientifically proven (Cobern, 2015).

The item most affecting the latent factor of smartphone usage was “Surfing the net on a smartphone”. This 
points out the importance of using smartphones to access information. It was predictable that there was a statisti-
cally significant and clear correlation between attitudes to technology and the frequency of usage of smartphones.

Individuals with positive attitudes towards technology are more likely to use technological devices. This 
research is limited to students studying at the Hitit University Distance Education Center. Different results might 
be obtained by carrying out this research in many universities simultaneously.

           
References

Adams, D. (2007). Lifelong learning skills and attributes: The perceptions of Australian secondary school teachers. Issues in 
Educational Research, 17 (2), 149-160.

Aldhaban, F. (2012). Exploring the Adoption of Smartphone Technology: Literature Review. In Kocaoglu, D. F., Anderson, T. R., 
& Daim T. U. (Eds.), Management of Engineering and Technology Conference: Refereed papers from PICMET’12: Technology 
Management for Emerging Technologies (pp. 2758-2770). Portland: Portland State University, Dept. of Engineering and 
Technology Management. Retrieved from http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=6304292. 

Al-ruz, J. A., Khasawneh, S. (2011). Jordanian preservice teachers’ and technology integration: A human resource development 
approach. Educational Technology and Society, 14, 77-87.

Anderson, J. C., & Gerbing, D. W. (1988). Structural equation modeling in practice: A review and recommended two-step 
approach. Psychological Bulletin, 103 (3), 411-423.

Bagnall, R. G. (2006). Lifelong learning and the limits of tolerance. International Journal of Lifelong Education, 25 (3), 257-269. 
doi:10.1080/02601370600697136. 

Bagozzi, R. P., & Fornell C. (1982). Theoretical concepts, measurement, and meaning. In C. Fornell (Ed.), A Second Generation 
of Multivariate Analysis, 2 (2), 5-23. New York: Praeger.

AN Examination of the CoRRelation Between SCIENCE AND Technology Attitudes Scale, 
Frequency of SmartPhone UsAGE SCALE and Lifelong Learning Scale Scores USING 
THE Structural Equation Model
(P. 86-99)



97

Journal of Baltic Science Education, Vol. 16, No. 1, 2017

ISSN 1648–3898

Boticki, I, Baksa J., Seow, P., Looi, C, 2015. Usage of a mobile social learning platform with virtual badges in a primary school. 
Computers & Education, 86, 120-136. 

Bryce, J. (2006). Schools and lifelong learners. In J. Chapman, P. Cartwright & E. J. McGilp (Eds.), Lifelong learning, participation 
and equity (pp. 243-263), Dordrecht: Springer. doi:10.1007/1-4020-5322-3_12. 

Budak, Y. (2009). Yaşamboyu öğrenme ve ilköğretim programlarının hedeflemesi gereken insan tipi [Lifelong learning and 
human type that should be aimed at the primary school curriculums]. Gazi Eğitim Fakültesi Dergisi, 29 (3), 693-708. 

Candy, P. C., Crebert, G., & O’Leary, J. (1994). Developing lifelong learners through undergraduate education (Commissioned 
Report Number 28). Australia. National Board of Employment, Education and Training. Retrieved from NCVER`s Inter-
national tertiary education research database. 

Candy, P. C. (2003). Lifelong learning and information literacy. Report for U.S. National Commission on libraries and information 
science and national forum on information literacy. The Czech Republic: Prague. Retrieved from http://www.unesco.org/
new/fileadmin/MULTIMEDIA/HQ/CI/CI/pdf/themes/info_lit_meeting_prague_2003.pdf. 

Cassin, R. (2002). La formation tout au long de la vie [Lifelong learning]. Séminaire La formation professionnelle. Ecole Nati-
onale d’Administration Paris. Marseille: Cereq.

Castelfranchi, Y., Vilela, E. M., Lima, L. B. D., Moreira, I. D. C., & Massarani, L. (2013). Brazilian opinions about science and 
technology: the paradox of the relation between information and attitudes. História, Ciências, Saúde-Manguinhos, 20, 
1163-1183.

Chen, C. H., 2008. Why do teachers not practice what they believe regarding technology integration? Journal of Educational 
Research, 102 (1), 65-75.

Ciampa, K. (2014). Learning in a mobile age: An investigation of student motivation. Journal of Computer Assisted Learning, 
30 (1), 82-96.

Cobern, W. W. (2015). The lifelong learning of science. International Journal on Lifelong Education and Leadership, 1 (1), 1-10.
Commission Européenne (2000). A memorandum on lifelong learning. Bruxelles. Retrieved 2 November, 2015 from http://

arhiv.acs.si/dokumenti/Memorandum_on_Lifelong_Learning.pdf.
Commission Européenne (2007). Key competences for lifelong learnıng European reference framework. Retrieved 15 April, 

2016, from https://www.erasmusplus.org.uk/file/272/download.
Cornford, I. R. (1996). The defining attributes of ‘skill’ and ‘skilled performance’: Some implications for training, learning and 

program development. Australian and New Zealand Journal of Vocational Education Research, 4 (2), 1-25.
Dehmell, A. (2006). Making a European area of lifelong learning a reality? Some critical reflections on the European Union’s 

lifelong learning policies. Comparative Education, 42 (1), 49-62.
Dewitt, D., Siraj, S. (2010). Learner’s perceptions of technology for design of a collaborative mLearning module. World Journal 

on Educational Technology, 2 (3), 169-185. Retrieved on 4 March, 2015, from http://www.world-education-center.org/
index.php/wjet/article/view/172. 

Dindar, H., Bayraktar, M. (2015). Factors affecting students’ lifelong learning in higher education. International Journal on 
Lifelong Education and Leadership, 1 (1), 11-20.

Dinevski, D., Dinevski, I. V. (2004). The concepts of university lifelong learning provision in Europe. Transition Studies Review, 
11 (3), 227-235. doi:10.1007/s11300-004-0014-z. 

Dong, W. (2004). Improving students’ lifelong learning skills in circuit analysis. The China Papers, 4, 75-78. Retrieved from 
http://science.uniserve.edu.au/pubs/china/vol4/CP4_P3.pdf.

Evers, F. T., Rush J. C., & Berdrow I. (2000). The bases of competence: Skills for lifelong learning and employability. Human 
Resource Development Quarterly, 11 (2), 203-207. doi: 10.1002/1532-1096(200022)11:2<203::AID-HRDQ9>3.0.CO;2-M. 

Engin, M., Erbay, H., & Kör, H. (2017). Yaşam boyu öğrenme ölçeği türkçe uyarlama çalışması [Lifelong learning scale Turkish 
adaptation study]. Kastamonu: Kastamonu eğitim dergisi.

FREREF (Foundation of European Regions for Research in Training and Education) (2004). In Lifelong learning: The challenges 
[Fact sheet]. Lyon: l’Imprimerie Ecully Graphic. Retrieved from http://freref.eu/docs/en/FREREF-Anglais-2003.pdf. 

Fu, Jo Shan (2013). ICT in education: A critical literature review and ıts ımplications. International Journal of Education and 
Development using Information and Communication Technology, 9 (1),112-125.

Geban, O., Ertepınar, H., Yılmaz, G., Atlan, A., & Şahbaz, O. (1994), Bilgisayar destekli eğitimin öğrencilerin fen bilgisi başarıla-
rına ve fen bilgisi ilgilerine etkisi [The ımpact of computer assisted education on students’ science achievements and 
science knowledge]. Physics Education in Turkey. Symposium conducted at I. Ulusal Fen Bilimleri Eğitimi Sempozyumu 
[1st National Symposium of Science Education], İzmir: Dokuz Eylül Üniversitesi.

Gencel, İ. E. (2013). Öğretmen adaylarının yaşam boyu öğrenme yeterliklerine yönelik algıları [Prospective teachers’ percep-
tions towards lifelong learning competencies]. Eğitim ve Bilim, 38 (170), 237-252.

Gülmez, A., Titrek, O. & Özkorkmaz, M. A. (2015). The situation of lifelong education in Turkey. International Journal on Lifelong 
Education and Leadership, 1 (1), 21-31.

Hewitt, P. G. (1990). Conceptually speaking. Science Teacher, 57 (5), 54-57.
House, J. D., Prison, S. K. (1998). Student attitudes and academic background as predictors of achievement in college English. 

International Journal of Instructional Media, 25 (1), 29-43.
IDC (2012). Worldwide smartphone 2012–2016 forecast update. Retrieved 15 January, 2015, from http://www.idc.com/getdoc.

jsp?containerId=235193#.UP-6bR26fSk.
Jaradat, R. M. (2014). Students’ attitudes and perceptions towards using m-learning for French language learning: A case 

study on Princess Nora University. International Journal of Learning Management Systems, 2 (1), 33-44. 

AN Examination of the CoRRelation Between SCIENCE AND Technology Attitudes Scale, 
Frequency of SmartPhone UsAGE SCALE and Lifelong Learning Scale Scores USING 

THE Structural Equation Model
(P. 86-99)



98

Journal of Baltic Science Education, Vol. 16, No. 1, 2017

ISSN 1648–3898

Kesen, M. (2012). Akıllı mobil cihazları etkin kullanmak için en iyi uygulamalar [Best practices for using smart mobile devi-
ces] [Press Release]. Akademik Bilişim Konferansı Bildirileri. Retrieved 12 January, 2015, from http://www.tid.web.tr/
ortak_icerik/tid.web/151/29-%20mesut%20kesen.pdf.

Kind, P., James, K., & Barmby, P. (2007). Developing attitudes towards science measures. International Journal of Science 
Education, 29 (7), 871-893.

Knapper, C., & Cropley, A. J. (2000). Lifelong learning in higher education. London: Kogan Page.
Korucu, A. T., & Alkan, A. (2011). Differences between m-learning (mobile learning) and e-learning, basic terminology and 

usage of m-learning in education. Procedia Social and Behavioral Sciences, 15, 1925-1930.
Kozikoglu, I. (2014). Üniversite ve meslek yüksekokulu öğrencilerinin yaşam boyu öğrenme yeterliklerinin incelenmesi [Exa-

mination of life long learning competencies of university and vocational high school students]. Journal of Instructional 
Technologies & Teacher Education, 3 (3), 29-43.

Læssøe, J., Schnack, K., Breiting, S., & Rolls, S. (2009). Climate change and sustainable development: The response from education 
(The ınternational alliance of leading education cross-national report). Copenhagen: International Alliance of Leading 
Education Institutes. Retrieved from  http://edu.au.dk/fileadmin/www.dpu.dk/viden/temaeraaa/klimaogmiljoepa-
edagogik/forskning_miljoe-og-sundhedspaedagogik_klimakonference-2009_20091210145447_dpu_rapport.pdf.

Lee, M., Thayer, T., & Madyun, N. (2008). The evolution of the European Union’s lifelong learning policies: An institutional 
learning perspective. Comparative Education, 44 (4), 445-463.

Lengrand, P. (1989). Lifelong education: growth of the concept. In C.J. Titmus (Ed.),  Lifelong education for adults an ınterna-
tional handbook (pp. 5-9), New York: Pergamon Press.

Liao, H. L., Liu, S. H., Pi, S. M., & Chou, Y. J. (2011). Factors affecting lifelong learners’ intention to continue using e-learning 
website: An empirical study. Lecture Notes in Computer Science, 6537, 112-119.

Lin, M.-C., Wang, P.-Y., & Lin, I.-C. (2012). Pedagogy technology: A two-dimensional model for teachers’ ICT integration. British 
Journal of Educational Technology, 43 (1), 97-108.

Livneh, C., & Livneh, H. (1999). Continuing professional education among educators: Predictors of participation in learning 
activities. Adult Education Quarterly, 49, 91-106.

Martin, F. ve Ertzberger, J. (2013). Here and now mobile learning: An experimental study on the use of mobile technology. 
Computers & Education, 68, 76-85.

Oliver, J. S., & Simpson, R. D. (1988). Influences of attitude toward science, achievement motivation, and science self concept 
on achievement in science: A longitudinal study. Science Education, 72 (2), 143-155.

Ouane, A. (2002). Adult learning: emerging issues and lessons to be learned. In M. Singh (Ed.), Institutionalising Lifelong Le-
arning: Creating Conducive Environments for Adult Learning in the Asian Context (pp. 17-22). Hamburg: UNESCO Institue 
for Education.

Özçelik, D. A. (1998). Ölçme ve değerlendirme [Quantification and consideration]. Ankara: ÖSYM Yayınları.
Pell, T., & Jarvis, T. (2001). Developing attitude to science scales for use with children of ages from 5 to 11/ International 

Journal of Science Education, 23 (8), 847-862.
Pintrich, P. R., & Schunk, D. H. (1996). Motivation in education: Theory, research and 15 applications . Englewood Cliffs: Pren-

tice-Hall.
Plavsic, M., & Dikovic, M. (2016). Students’ attitudes toward formal education, non-formal and informal learning. Croatian 

Journal of Education-Hrvatski Casopis za Odgoj i Obrazovanje, 18 (1), 71-102.
Reid, N., & Skryabina, E. A. (2002). Attitudes toward physics. Research in Science and Technology Education, 20 (1), 67-81.
Sang, G., Valcke, M., Braak, J., Tondeur, J. and Zhu, C., 2011. Predicting ICT integration into classroom teaching in Chinese 

primary schools: Exploring the complex interplay of teacher-related variables, Journal of Computer Assisted Learning, 
27 (2), 160-172. 

Scales. 2016. Scale Informations. Retrieved 01 April, 2016, from http://moodle.hitit.edu.tr/lifelonglearning.
Seferoğlu, S. S. (2004), “Öğretmen Adaylarının Öğretmenliğe Yönelik Tutumları” [Teacher candidates’ attitudes towards job 

of teacher], In XII. Ulusal Eğitim Bilimleri Kongresi(pp. 413-425). Ankara: Gazi Üniversitesi, Eğitim Bilimleri Enstitüsü.
Selvi, K. (1996). Tutumların ölçülmesi ve program değerlendirme [Measuring attitudes and evaluating the program]. Anadolu 

Üniversitesi Eğitim Fakültesi Dergisi, 6 (2), 39-53. 
Shuman, L. J., Besterfield‐Sacre, M., & McGourty, J. (2005). The ABET “professional skills”—Can they be taught? Can they be 

assessed?. Journal of engineering education, 94(1), 41-55.
Simpson, R. D., Koballa, T. R. Jr., Oliver, J. S., & Crawley, F. E. (1994). Research on affective dimension of science learning. In 

D. L. Gabel (Ed.), Handbook of research in science teaching and learning(pp. 211-234). New York: Macmillan Publishing 
Company.

Smith, M. K. (2001). Lifelong learning. In the encyclopedia of informal education. Retrieved from http://www.infed.org/
lifelonglearning/b-life.htm. 

Sönmez, V. (2007). Öğretim ilke ve yöntemleri [Teaching principles and methods]. Ankara: Anı Yayıncılık.
Sünbül, M., Afyon, A., Yağız, D., & Aslan, O. (2004). İlköğretim 2. kademe fen bilgisi derslerinde akademik başarıyı yordamada 

öğrencilerin öğrenme strateji, stil ve tutumlarının etkisi [The effect of learning strategies, styles and attitudes of stu-
dents in the academic success procedure in  science courses second stage of primary education], XII. Eğitim Bilimleri 
Kongresi. Gazi Üniversitesi Eğitim Bilimleri Enstitüsü, 3(3), 1573–1588.

Tezci, E., 2011. Factors that influence preservice teachers’ ICT usage in education. European Journal of Teacher Education, 
34 (4), 483-499.

AN Examination of the CoRRelation Between SCIENCE AND Technology Attitudes Scale, 
Frequency of SmartPhone UsAGE SCALE and Lifelong Learning Scale Scores USING 
THE Structural Equation Model
(P. 86-99)



99

Journal of Baltic Science Education, Vol. 16, No. 1, 2017

ISSN 1648–3898

Titrek, O. (2015), The level of innovation management of school principals in Turkey. Anthropologist, 19 (2), 449-456.
Wain, K. (2000). The learning society: Postmodern politics. International Journal of Lifelong Education, 19 (1), 36-53.
Wielkiewicz, R. M., & Meuwissen, A. S. (2014). A lifelong learning scale for research and evaluation of teaching and curricular 

effectiveness. Teaching of Psychology, 41 (3), 220-227.
Winn, W. (2002). Current trends in educational technology research-the study of learning environments. Educational Psy-

chology Review, 14 (3), 331-350.

Received: November 12, 2016 Accepted: January 20, 2017

Hakan Kör PhD, Lecturer, Hitit University, Sungurlu Vocational School, 
Sungurlu-Çorum, Turkey.  
E-mail: hakankor@hitit.edu.tr 

Hasan Erbay  
(Corresponding author)

PhD, Professor, Kırıkkale University,  Computer Engineering 
Department, Kırıkkale, Turkey. 
E-mail: hasan_erbay@yahoo.com 

Melih Engin PhD, Assistant Professor, Uludağ University, İnegöl-Bursa, Turkey.  
E-mail: melihengin@uludag.edu.tr 

Emre Dünder PhD Candidate, Research Assistant, Ondokuz Mayıs University, 
Samsun, Turkey.   
E-mail: emre.dunder@gmail.com

AN Examination of the CoRRelation Between SCIENCE AND Technology Attitudes Scale, 
Frequency of SmartPhone UsAGE SCALE and Lifelong Learning Scale Scores USING 

THE Structural Equation Model
(P. 86-99)




