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Abstract The purpose of this study is to build a structural equation model that predicts the

relationship between Technological Pedagogical Content Knowledge (TPACK) compe-

tencies and digital nativity. The data was collected from 1493 Turkish pre-service teachers.

Two instruments were used in the data collection; a TPACK-deep scale and a Turkish

adaptation of the Digital Native Assessment Scale (DNAS). Structural equation modeling

(SEM) was conducted to investigate the assumption that digital nativity was a predictor of

TPACK competency. It was found that pre-service teachers considered themselves to have

high-level ability in both digital nativity and TPACK competency. The most prominent

finding of the study was that digital nativity is a significant predictor of TPACK compe-

tency. Based on the research findings, implications for practice and suggestions for future

studies are also provided.

Keywords TPACK � TPACK-deep � Digital nativity � DNAS � Pre-service
teachers

Introduction

‘Digital natives’ is a frequent term used to define recent generations of individuals.

According to Prensky (2001), digital natives are individuals who were born after 1980,

with ability at using digital technologies such as computers, mobile devices, and the

Internet. Some researchers base their description of digital natives on such variables as the

availability of technology and the breadth of its use, prior experience, self-efficacy and
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education (Bennett et al. 2008; Brown and Czerniewicz 2010; Helsper and Eynon 2010; Ng

2012; Tapscott 1998).

Individuals of the digital native generation have advanced skills and knowledge con-

cerning information and communication technologies. In addition, among the attributes of

this generation is their ability to integrate the Internet into their lives in all aspects,

regardless of their ages and backgrounds. Depending on definitions and statements in the

related literature, the overall characteristics of digital native individuals can be summarized

as follows: reaching a series of new technologies; carrying out multiple tasks and processes

simultaneously; using technologies with ease; using the Internet as their primary source of

information; accessing information quickly through multiple media sources; and using the

Internet for learning as well as more general activities (Bennett et al. 2008; Helsper and

Eynon 2010; Toledo 2007).

Considering the aforementioned digital nativity definitions and traits, it is reasonable to

regard the current generation of pre-service teachers as digital natives. The literature

suggests that pre-service teachers access digital media outlets more often, spend more time

on online activities, and stay connected with different technologies. Consequently, this

statement is in line with the common assumption that today’s pre-service teachers are

digital natives (Southall 2012).

Theoretical background

Multiple studies have attempted to explain the characteristics of digital nativity specifically

through the use of technology (Cameron 2005; Jones et al. 2010; Lei 2009; Li and Ranieri

2010; Sánchez et al. 2011; Margaryan et al. 2011; Thinyane 2010; Thompson 2013).

Researchers have also employed variables of digital literacy (Li and Ranieri 2010; Ng

2012; Thompson 2013) and technology use (Kennedy et al. 2008; Lei 2009; Margaryan

et al. 2011; Nagler and Ebner 2009; Ng 2012) in their investigations. Despite such attempts

to define and explain digital nativity through technology use parameters, few studies have

aimed to establish a sound digital nativity structure. In this respect, Teo’s (2013) digital

nativity framework, based on his Digital Nativity Assessment Scale (DNAS), is among the

first constructs to cover digital nativity.

In Teo’s (2013) four-factor structure, digital nativity consists of four dimensions; (1)

GrewT- grew up with technology, (2) ComfortM- comfortable with multitasking, (3)

ReliantG- reliant on graphics for communication, and (4) InstantGR- thrive on instant

gratification and rewards.

The GrewT (grew up with technology) factor aims at individuals surrounded by and

interacting with technologies and media, such as cell phones, social networks, gaming,

instant messaging, texting and smart phones as they grow up. The ComfortM (comfort-

able with multitasking) factor means that digital natives are able to handle more than one

task simultaneously as they use technology. For example, digital natives can use multiple

computer applications at the same time to accomplish various tasks. The ReliantG (reliant

on graphics for communication) factor represents digital natives’ tendency to employ

graphical means in communication processes. Lastly, the InstantGR (thrive on instant

gratification and rewards) factor indicates that digital natives strive for instant feedback

when they communicate with others and access information (Teo 2013; Teo et al. 2014).

This four-factor structure of digital nativity brings about a different perspective to

digital nativity research and lays the foundations for future studies. In one study employing
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this framework, it was found that the majority of pre-service teachers regard themselves as

digital natives (Teo et al. 2014). This result not only reflects pre-service teachers’ self-

perceptions, but also indicates that technology is a regular part of their daily routines. This

situation raises the question of whether pre-service teachers’ digital nativity and knowl-

edge of technology integration are related. Other researchers also pose this question and

call for research to close this gap in the educational technology literature (Oh and Reeves

2014a, b; Pierson and Cozart 2004; Southall 2012).

Educational technology researchers have developed a wide range of frameworks to

assess technology integration practices, including Technological Pedagogical Content

Knowledge (TPACK). TPACK is often utilized to examine pre-service teachers’ tech-

nology integration knowledge. TPACK covers the entire technology integration process

while emphasizing teachers’ knowledge, skills, and competencies, which makes it a

pedagogy-centered model of technology integration. TPACK emerged as an extension of

Shulman’s (1986) pedagogical content knowledge (PCK) framework by adding technology

knowledge to the domain. The main components of the model are content knowledge

(CK), pedagogical knowledge (PK), and technological knowledge (TK). Content knowl-

edge refers to the subject-matter knowledge a teacher possesses. Pedagogical knowledge

embodies knowledge and skills required to plan, implement, and evaluate instructional

events. Technological knowledge covers a teacher’s ability to use a variety of hardware,

software, and systems, such as tablet computers, mobile devices, interactive whiteboards,

presentation software (e.g.; Prezi), and social media sites (e.g.; Facebook and Twitter).

The combinations and intersections of these components constitute the subcomponents;

Pedagogical Content Knowledge (PCK), Technological Content Knowledge (TCK),

Technological Pedagogical Knowledge (TPK) and TPACK (Koehler and Mishra

2005, 2009; Mishra and Koehler 2006). To elaborate, PCK guides a teacher when selecting

an appropriate instructional method to teach a concept. TCK covers using technology to

keep up with recent developments in a content area. TPK refers to employing technology

in instructional processes, such as using a learning management system to carry out

instructional activities. As TPACK is the intersection of these knowledge types, teachers

need to be well-versed in all of them to achieve effective technology integration. For

example, assessing student achievement in a topic through a process involving computer

simulations would require knowledge of all TPACK components.

There exist various structures that aim to define and elaborate TPACK in the literature.

Examples of such structures include ICT-TPACK (Angeli and Valanides 2009), TPCK-W

(Technological Pedagogical Content Knowledge-Web) (Lee and Tsai 2010), TPASK

(Technological Pedagogical Science Knowledge) (Jimoyiannis 2010), TPCK-SRL (Kohen

and Kramarski 2012) that focuses on teachers’ self-regulated learning (SRL), TPACK-S

(Saengbanchong et al. 2014) that emphasizes student knowledge (SK), TPACK-in-Action

model (Koh et al. 2014), TPACK-Practical (Yeh et al. 2014) and Technological Peda-

gogical Content Knowledge Self-Efficacy (TPACK-SeS) (Bilici et al. 2013). TPACK-deep

is one of the structures and its distinguishing factor is its emphasis on the TPACK sub-

component. The TPACK-deep structure is shown in Fig. 1 (Kabakci Yurdakul et al. 2012).

The TPACK-deep scale has a four-factor structure. These factors are design, exertion,

ethics, and proficiency. The design factor covers designing and developing ICT-supported

teaching and learning processes to improve learning. The exertion factor covers the ability

to select and use appropriate technologies in various teaching tasks, ranging from planning

to evaluation. The ethics factor refers to the demonstration of legal and ethical behavior

regarding the use of ICT in the teaching and learning processes. The proficiency factor

covers leadership skills in the process of integration of technological resources into the
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teaching (Kabakci Yurdakul and Çoklar 2014; Kabakci Yurdakul et al. 2012). Taken

together, the TPACK-deep framework serves as a tool for the examination of the tech-

nology integration competencies of pre-service teachers.

Studies are being conducted to elucidate TPACK and identify influential factors using

either TPACK-deep or other TPACK variants. The results, in general, indicate that pre-

service teachers’ TPACK competencies have direct positive relationships with technology

use (TU) and technology knowledge (TK) (Archambault and Barnett 2010; Chai et al.

2010; Chai et al. 2011; Chai et al. 2013; Kabakci Yurdakul and Çoklar 2014; Koh et al.

2013). In addition, there exist correlational studies that investigate relationships among

TPACK components (TK, CK, PK, TCK, PCK, PTK). There are also studies focusing on

different aspects of TPACK. For example, Blau et al. (2014) investigated teachers’

TPACK and digital wisdom development simultaneously and found that the concepts

overlap. Similarly, Shamir-Inbal and Blau (2016) maintain that teachers’ TPACK and

digital wisdom development should be supported to maximize the potential impact of

technology on learning outcomes. An investigation of the interplay between TPACK and

digital nativity is likely to contribute to effective technology integration practices. Such an

investigation would also result in a more detailed understanding of digital

The purpose of this study is to identify the relationship of preservice teachers’ TPACK

competencies and digital nativity level. In line with the purpose, the following hypothesis

is formed:

Hypothesis Pre-service teachers’ digital nativity is a significant predictor of their

TPACK competencies.

Fig. 1 The framework of TPACK-deep
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Methodology

Participants

Turkey consists of seven geographical regions with distinct economic and cultural features.

To create a representative sample, a cluster sampling approach was employed to randomly

choose two state universities from each region. Upon receiving approval from the insti-

tutional review boards of the chosen universities, pre-service teachers in all degree pro-

grams were invited to participate. A total of 1493 pre-service teachers volunteered for the

study from 14 different teacher training institutions. Participant demographics are provided

in Table 1.

In geographical terms, Turkey is made up of seven different regions that differ from one

another with respect to economic and cultural factors. Thus, the teacher training institu-

tions were selected on a random basis from seven different universities, each found in one

geographical region.

As seen in Table 1, 72.6% of the participants were female and 27.2% were male. With

regard to experience of computers and the Internet, the majority of the participants had

5–10 years of experience in computer use (69.3%) and 5–10 years of experience in

Internet use (66.3%). Most of the participating pre-service teachers (48%) reported using

the Internet 1–3 h daily. They were followed by others whose daily Internet use habits

were 3–5 h (19.9%) and up to 1 h (21%).

Instruments

In this study, two data collection instruments are used. They are TPACK-deep scale and a

Turkish adaptation of the Digital Native Assessment Scale (DNAS).

Table 1 Demographic back-
grounds of the participants

aSome participants refused to
provide details

Variables n Percentage (%)
Gender

Female 1086 72.6

Male 407 27.2

Computer use experiencea

Up to 5 years 225 15.2

5–10 years 1024 69.3

11 and up 229 15.5

Internet use experiencea

Up to 5 years 425 28.9

5–10 years 974 66.3

11 and up 70 4.7

Daily internet usea

None 4 0.3

1 h or less 295 21

1–3 h 685 48

3–5 h 284 19.9

5 h and up 138 9.8
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TPACK-deep scale

The TPACK-deep scale developed by Kabakci Yurdakul et al. (2012) was used to assess

pre-service teachers’ TPACK competency. The scale was developed in two phases

involving exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). The

participants were 995 Turkish pre-service teachers, 498 of whom contributed to EFA and

497 contributed to CFA. The TPACK-deep scale consists of 33 items and 4 factors. The

factors are design, exertion, ethics and proficiency (Kabakci Yurdakul et al. 2012). Sample

items from the scale are shown in Table 2. Overall Cronbach’s alpha coefficient for the

scale was .95. The Test–retest reliability of the coefficient of the scale was calculated as .80

(Kabakci Yurdakul et al. 2012).

The level of TPACK competencies were interpreted as low, medium, and high based on

the subscale mean score ranges of 01.00–3.000, 03,01–5,000, and 05.01–7,000, respectively.

Digital Native Assessment Scale (DNAS)

The second data collection instrument of the study is the Turkish version of Teo’s (2013)

Digital Native Assessment Scale (DNAS). Teo et al. (2014) conducted the scale’s Turkish

adaptation study with 557 Turkish pre-service teachers and employed confirmatory factor

analysis and multiple indicators, multiple causes modeling methods. The resulting Turkish

adaptation exhibited a factor structure similar to the original. The scale is comprised of 21

items and 4 factors and uses a 7-point Likert scale for items. The factors of the scale are

(a) grew up with technology, (b) comfortable with multitasking, (c) reliant on graphics for

communication, and (d) thrive on instant gratifications and rewards (Teo et al. 2014).

Sample items for each factor are provided in Table 3 (Teo 2013).

Table 2 Sample items from the TPACK-deep scale

TPACK-deep scale
factors

Sample items

Design I can develop appropriate assessment tools by using technology

I can organize the educational environment in an appropriate way to use technology

Exertion I can use technology-based communication tools (blog, forum, chat, e-mail, etc.) in
the teaching process

I can use innovative technologies (Facebook, blogs, twitter, podcasting, etc.) to
support the teaching and learning process

Ethics I can provide guidance to students by leading them to valid and reliable digital
sources

I can behave ethically regarding the appropriate use of technology in educational
environments

Proficiency I can become a leader in spreading the use of technological innovations in my future
teaching community

I can use technology to find solutions to problems (structuring, updating and relating
the content to real life, etc.)
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Data analysis

Descriptive statistics were used to determine the participants’ digital nativity levels and

TPACK competency levels. Based on the data collected, reliability coefficients for the

TPACK-deep and the DNAS were calculated. The Cronbach’s alpha values confirmed the

reliability of the instruments, and values were .969 and .916 respectively. The relationship

between digital nativity and TPACK competencies was examined through correlational

methods. In addition, a structural equation model (SEM) was developed and maximum

likelihood estimation path analysis applied to investigate whether digital nativity is a

significant determinant of the TPACK competency level. In SEM, model fit should be

examined using multiple fit indices (Arbuckle 2009; Blunch 2008). The model’s fit to the

data was tested with Chi square goodness of fit (v2/sd), root mean square error of

approximation (RMSEA), normed fit index (NFI), Tucker-Lewis index (TLI), and com-

parative fit index (CFI). IBM SPSS (Statistical Package for Social Sciences) 21 was

utilized to calculate descriptive statistics and correlations, and AMOS (Analysis of

Moment Structures) 16 was employed to run the structural equation model analysis. The

significance level was set to .01 for all analyses.

Findings and results

Pre-service teachers’ digital nativity levels and TPACK competencies

The mean scores for the participants’ digital nativity levels and TPACK competency levels

are provided in Table 4. The overall mean score for digital nativity was 5.25. As to digital

nativity dimensions, the highest means belonged to ‘thrive on instant gratifications and

rewards’ (M = 5.40), ‘comfortable with multitasking’ (M = 5.37), and ‘grew up with

technology’ (M = 5.32). On the other hand, the ‘reliant on graphics for communication’

factor received the lowest mean score of 4.74.

The participants’ overall TPACK competency mean score was 5.27. Ethics was the

factor with the highest mean score (M = 5.45), whereas proficiency had the lowest mean

Table 3 Sample items for DNAS Scale’s factors

Factors of DNAS scale Sample items

Grew up with technology I use the internet every day

I use computers for many things in my daily life

Comfortable with multi-tasking When using the internet for my work, I am able to listen to music as
well

I am able to communicate with my friends and do my work at the
same time

Reliant on graphics for
communication

I use pictures more than words when I wish to explain something

I prefer to receive messages with graphics and icons

Thrive on instant gratifications and
rewards

When I send out an email, I expect a quick reply

I expect the websites that I visit regularly to be constantly updated
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(M = 4.95). Table 5 demonstrates the statistical values and the correlations among the

factors of the TPACK-deep scale and DNAS.

As seen in Table 5, there are significant correlations between each pair of factors of the

TPACK-deep scale. The correlation coefficients range from .64 to .95. As to the corre-

lations between individual factors and overall scale scores, the exertion factor shows the

highest correlation (r = .95) and the ethics factor shows the lowest correlation (r = .82).

Moreover, the correlation between the overall mean scores of TPACK-deep scale and

DNAS is .47 and significant at level .01. Individual DNAS factors significantly correlate

with the overall TPACK-deep mean score (p\ .01) in varying degrees, ranging from

r = .27 to r = .45. Likewise, DNAS overall score significantly correlates with individual

TPACK-deep factors, ranging from .32 to .49. Hence, it is safe to say that there is a

significant relationship between TPACK competencies and digital nativity level.

Digital nativity level as a predictor of TPACK competency

A structural equation model was generated using AMOS 16.0 software to test whether

digital nativity was a determinant of TPACK-deep. Structural equation modeling (SEM) is

a method used to analyze interrelationships among variables, and commonly-used in social

sciences (Bollen 2002). According to Kline (2005), SEM is a method used to determine

relationships between a scale and the independent variables hypothesized to influence the

scale. The degree of fit among latent, exogenous (predictor/independent), and endogenous

(outcome/dependent) variables is assessed through various fit indices and the decision

regarding the models’ acceptance or rejection is based on fit statistics (Schumacker and

Lomax 2010). In this study, all factors within the TPACK-deep scale and DNAS are

exogenous latent variables that aim to predict the endogenous latent variables of TPACK

competency and digital nativity level. In this context, the structural equation model shown

in Fig. 2 was generated to test whether the four-factor digital nativity scale is a determinant

of the four-factor TPACK-deep scale.

In compliance with Blunch’s (2008) suggestion, the models’ fit was examined through

multiple fit indices. Table 6 illustrates various fit statistics for the model and accept-

able value ranges.

As seen in Table 6, adjusted Chi square (v2/df), CFI, TLI, NFI and RMSEA fit indices

are examined. The model shows an acceptable or better fit in all indices except for the

adjusted Chi square index. Specifically, the model fit values of CFI = .982, TLI = .967

Table 4 Mean and standard deviations for DNAS and TPACK-deep scale

General (n = 1493) General (n = 1493)

�X SD �X SD

DNAS Factors TPACK-deep Factors

GrewT 5.32 1.34 Design 5.20 1.00

ComfortM 5.37 1.32 Exertion 5.37 .98

ReliantG 4.74 1.34 Ethics 5.45 1.04

InstantGR 5.40 1.09 Proficiency 4.95 1.16

Digital Nativity 5.25 1.01 TPACK-deep 5.27 .92
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and NFI = .980 indicate an excellent fit and RMSEA = .064 indicates an acceptable fit.

The situation regarding the Chi square value can be explained by the statistics’ inherent

sensitivity to sample size. According to Blunch (2008), Chi square statistics tend to fall out

of an acceptable range for relatively large samples. Considering the large sample of the

present study (n = 1493), and acceptable fit statistics from the remaining indices, the out-

of-range adjusted Chi square statistics (v2 = 136.411; df = 19; p[ .01) do not constitute

a significant source of concern regarding model fit.

In a follow-up, a regression analysis was run to test whether digital nativity level was a

significant predictor of TPACK competency. The analysis of standardized regression

weights imply a significant relationship between the variables (b = 0.59; p\ 0.01). More

specifically, one standard deviation increase in digital nativity level leads to an increase in

TPACK competence by .59 standard deviations. This finding is in line with the study’s

hypothesis that pre-service teachers’ perceived TPACK competencies increase as their

digital nativity level increases.

Discussion

In this study, pre-service teachers’ digital nativity levels and TPACK competencies are

examined considering the relationship between the two. First, it has been identified that the

participating pre-service teachers regard themselves as high-level digital natives. This

finding is in parallel with the pre-service teachers’ self-perception in Teo et al. (2014)

study and Southall’s (2012) assertion that today’s pre-service teachers are digital natives.

The participants of the study had a high-level of digital nativity in the dimensions of grew

Digital
Nativety

InstantGRe1

,72
ReliantGe2

,61

ComfortMe3 ,81

GrewTe4
,74

TPACK

PROFICIENCY e5

,79

ETHICS e6
,76

EXERTION e7,95

DESIGN e8
,88

,59

e9 e10

Fig. 2 The structural equation model showing interrelations of TPACK-deep scale and DNAS

Table 6 The fit indices for the structural equation model and the values obtained in the model (n = 1493)

Fit
statistics

Fit value for the model Acceptable fit Cut off points Excellent
fit

Explanation

v2/df 7.180* B 5 B 4 to 5 B 3 –

CFI 0.982 0.95–0.96 C 0.97 C 0.97 Good model

TLI 0.967 0.94–0.90 C 0.95 C 0.95 Good model

NFI 0.980 0.94–0.90 C 0.95 C 0.95 Good model

RMSEA 0.064 0.06–0.08 B 0.08 B 0.05 Good enough
model
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up with technology, comfortable with multitasking, and thrive on instant gratifications and

rewards, whereas they had a medium-level of digital nativity in the reliant on graphics for

communication dimension. This finding shows similarities to digital native traits such as

rapidly accessing online information (Thompson 2013), and simultaneously carrying out

multiple tasks and processes (Bennett et al. 2008; Helsper and Eynon 2010; Prensky 2001;

Toledo 2007).

The participants also regarded themselves as highly competent in TPACK. Conse-

quently, the pre-service teachers show a high-level of competence in the design, exertion,

and ethics dimensions, and a medium-level of competence in the proficiency dimension.

These findings comply with other studies that report pre-service and in-service teachers’

perceptions of high-level TPACK competence (Archambault and Crippen 2009; Kabakçı
Yurdakul 2011; Kavanoz et al. 2015; Yeh et al. 2014). The findings are also supportive of

studies reporting pre-service teachers’ positive attitudes towards technology integration

(Abbitt 2011; Rehmat and Bailey 2014; Hughes 2013; Spaulding and Martin 2013).

A major finding of the study is the significant correlation between TPACK competence

and digital nativity level (r = .47, p\ .01). Moreover, the design, exertion, ethics, and

proficiency dimensions of the TPACK-deep scale correlate with the digital nativity level in

varying degrees ranging from .32 to .49. These medium-level correlations are also indi-

cators of an important relationship between the two concepts. A structural equation model

was formed based on correlations between TPACK competencies and digital nativity

dimensions. The model confirms the hypothesis that digital nativity is a significant pre-

dictor of TPACK competency. Therefore, a noteworthy improvement in TPACK compe-

tency can be achieved as a consequence of an increased digital nativity level.

The present study identifies a positive relationship between pre-service teachers’ digital

nativity and perceived TPACK competencies. Similarly, Bang and Luft (2013), report that

new science teachers showing digital native traits are also successful at effective tech-

nology use in the classroom. In other studies, to the contrary, neither teachers’ digital

nativity nor their digital immigrant status are found to significantly relate to their tech-

nology use during instructional activities (Weller 2011). In addition, reports from the

educational technology integration maintain that pre-service teachers have limited

knowledge and skills to integrate technology into educational practices despite their digital

native traits (Kumar and Vigil 2011; Lei 2009; Li et al. 2015; Southall 2012). Similarly,

certain studies indicate a gap between digital native pre-service teachers’ technology skills

and their knowledge of effective technology integration (Li et al. 2015). Pre-service

teachers’ inexperience in actual classroom practice may be a cause of this discrepancy of

skills. Moreover, mixed results from the literature suggest that technology use by itself is

not enough to determine digital nativity.

Conclusion and recommendations

There is a shift in the research literature that aims to model TPACK in terms of diverse

variables. Consequently, a need emerges for studies identifying variables that influence

TPACK. As to digital nativity, most studies focus on defining the concept through different

variables, yet the literature points out that empirical research is still needed to create more

detailed accounts of the digital natives phenomenon (Bennett and Maton 2010; Bennett

et al. 2008; Eynon 2010; Hargittai 2010; Helsper and Eynon 2010; Jones and Healing

2010; Kennedy et al. 2008; Kirschner and van Merriënboer 2013). The present study aims
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to alleviate these gaps by employing a structural equation model that includes both con-

cepts and predicts the relationship between them.

The findings show that pre-service teachers perceive themselves as high-level digital

natives and highly competent in all TPACK dimensions. Another important finding of the

study is the identification of digital nativity as a significant predictor of TPACK compe-

tence. This indicates that an increase in digital nativity level would probably result in an

increase in perceived competency in TPACK. In other words, pre-service teachers’ tech-

nology use on a daily basis may reflect in their professional lives as well. Nonetheless,

teacher training processes should not rely merely on daily technology use. Rather, they

should transcend daily technology-based activities by improving digital native skills likely

to aid educational technology integration (e.g., multitasking, effective visual communi-

cation, and information search strategies). To do so, teaching practice courses could be

remodeled in a way that encourages the utilization of digital native skills and technological

pedagogical knowledge within authentic learning environments. Similarly, the extant lit-

erature suggests that ICT-based lessons, technology-rich instructional materials, content-

specific, as well as content-general technology integration courses, are an effective means

of improving pre-service teachers’ technology knowledge and TPACK competence

(Habowski and Mouza 2014; Maeng et al. 2013; Ottenbreit-Leftwich 2012; Polly et al.

2010; Shinas et al. 2015). Therefore, pre-service teachers’ digital nativity development

would benefit their technology integration skill development. In this respect, this study

provides a TPACK and digital nativity perspective to technology integration research.

However, a number of limitations exist in the study. The data was collected using the

Turkish adaptation of DNAS (Teo et al. 2014) and the TPACK-deep scale developed by

Kabakci Yurdakul et al. (2012). Therefore, the knowledge base on the topic can be

extended by comparing this study’s findings with future studies employing other scales and

structures. Moreover, this study employs only self-report data collection instruments.

Future studies may collect data from different populations through other means, so that the

effect of the participants’ backgrounds can also be investigated.

This study investigates TPACK-deep and digital nativity variables with pre-service

teacher participants. A replication with in-service teachers would add to researchers’

ability to generalize the results to different target populations. The inclusion of new

variables (e.g., digital accuracy, digital wisdom, and digital learning style) stemming from

different scientific perspectives would also contribute to more detailed modeling studies on

TPACK and digital nativity. Finally, this study employed structural equation modelling as

the main means of analysis. Future studies could employ multilevel approaches so that the

variance due to the differences among pre-service teachers from different institutions can

also be accounted.
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