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The aim of the study reported on here was to build a structural model of the relationship between 21st-century learner skills, 

individual innovativeness and epistemological beliefs. Data of the study were collected with three different scales, namely, 

the 21st-Century Learner Skills Scale, the Epistemological Beliefs Scale, and the Individual Innovativeness Scale. The 

population of the study constituted 627 teacher candidates studying at Mersin University during the summer term of 2016 to 

2017. After the data collection process, Structural Equation Modelling was applied through the LISREL program to 

determine what kind of model was established among the scales. According to the results, an increase of 1 unit in the 

Individual Innovativeness Scales leads to an increase of 0.51 units in the 21st-Century Learner Skills Scale, while an 

increase of 1 unit in the Epistemological Beliefs Scale results in an increase of 0.34 units in the 21st-Century Learner Skills 

Scale. 
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Introduction 

It is a known fact that over the last century, knowledge and scientific developments have changed societies at an 

extraordinary pace. These developments are not static but continuing increasingly; therefore, social knowledge, 

science, technology, social life and human behaviour are constantly changing, and it is not difficult to predict 

that this change will continue. It is of necessity that education, playing a key role in producing scientific 

knowledge and transferring it to the society, should also adapt to these changes. Educational organisations are 

responsible for both raising the human power of the age and transferring the developments of the age to the new 

generations – a cyclical process. The leading position of countries in social change is directly related to how 

well this process works in the education systems. 

In this sense, it is a fact that teachers are behind good education. Along with changing world conditions, it 

is necessary for teachers to have qualifications appropriate to those conditions. It has become compulsory for 

teachers to learn new information continuously, to be aware that this information may change, and to acquire 

appropriate skills. Therefore, the teacher’s view of knowledge, the ability to use it and their openness to changes 

are some of the basic factors that determine teachers’ qualifications. In this study, the 21st-century learning 

skills, innovativeness, and epistemological beliefs that are features that a good teacher candidate should possess, 

and the kind of relationship among these features were discussed and examined. 

 
Theoretical/Conceptual Framework 

The 21st-century skills have been explained in various ways in four main sources (Orhan-Göksün, 2016). The 

Organisation for Economic Co-operation and Development defines 21st-century skills as skills and 

competencies that young people should have to be effective workers and citizens in the information society of 

the century. The American Association of School Librarians (AASL) has made various judgements that could 

create a holistic view about 21st-century learners. AASL standards regard face-to-face information sharing as 

well as technology. Four different skills, resources and material usage areas have been identified within the 

AASL standards framework: 
• research, critical thinking and knowledge acquisition 

• determining the results, making decisions, adapting information to new situations and creating new knowledge 

• participating in an ethical and productive way as part of a democratic society and sharing knowledge 

• learners’ use of skills, resources and materials for personal and aesthetic development. 

Wagner (2008) relates 21st-century skills under seven headings: 
• critical thinking and problem solving, 

• intersystem and interpersonal cooperation and leadership, 

• mental agility and adaptation, 

• entrepreneurship and taking initiative, 

• effective verbal and written communication, 

• access to information and analysing it, 

• curiosity and imagination. 

Trilling and Fadel (2009) examine the skills of learning in the 21st-century in three main groups, each with 

several subgroups. The main groups are listed as “learning and innovation skills”, “digital literacy skills” and 

“career and life skills.” 
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With reference to the above, some common 

conclusions regarding 21st-century learner skills 

can be reached. 21st-century learners are skilled in 

researching, learning, acquiring knowledge and 

thinking critically; being a pioneer in cultural and 

social change; the ability to make decisions, solve 

problems and determine the results; are open to 

innovation, and able to adapt information to new 

situations and produce information (AASL, 2018; 

Fadel, 2008; Trilling & Fadel, 2009; Wagner, 

2008). 

As stated above, 21st-century skills can be 

divided into three main groups: learning and 

innovation skills, digital literacy skills and career 

and life skills. In our examination of 21st-century 

skills, it became clear that these skills were taught 

at various institutions. Mersin University is one of 

the institutions that provides this kind of trainings 

in Turkey. An examination of these showed that 

different activities for teacher candidates under the 

themes of instructional technologies, augmented 

reality applications in education, language learning 

in distance education, entrepreneurship, 

international cooperation (Erasmus), were taught. 

Besides these activities, the university hosts a 

Technopark, Incubation and Entrepreneurship 

Centre (Mersin Technology Development Zone). 

The technoscope supports many innovative ideas 

and practices (Mersin University, 2014). Moreover, 

the university provides different opportunities for 

the citizens in the city to develop 21st-century 

skills through foreign language courses for 

university students, effective communication 

seminars for local people, robotic coding education 

for primary school students, innovative thinking 

seminars for municipal employees, digital literacy 

courses for high school students, and computer 

assisted statistics and applied instructional 

technologies for academics (Mersin Üniversitesi, 

2019). 

An investigation into teaching in South Africa 

revealed similar activities aimed at gaining 21st-

century skills: teaching teachers 21st-century skills 

and ensuring that they practice them in their 

classrooms (Pearson, n.d.), upgrading teachers’ 

mobile learning skills (Skills Portal, n.d.), artificial 

intelligence and application design for university 

students (21CSkills, 2019), and robotic coding for 

primary school students (CRSP DSGN, 2019) are 

some of them. The higher the quality of education 

in schools, the easier it is for the 21st-century skills 

to be introduced thus, education has an import role 

in transforming society. 

Due to education’s role to move the societies 

forward culturally, changes taking place in the 

world need to be conveyed to the society through 

education. Changes to carry societies forward are 

also directly related to innovation. Education can 

be said to be responsible to make societies adopt 

desired innovations. Teachers are expected to adopt 

these innovations in order to initiate the desired 

changes (Şahin & Aslan, 2008). Rogers (2003) 

describes the concept of innovation as an idea, 

practice or object that is perceived as new by the 

individual or society. Hurt, Joseph and Cook 

(1977) define innovativeness as a willingness to 

innovation and change (cited by Kılıçer & Odabaşı, 

2010). Demirel and Seçkin (2008) define 

innovativeness as changing, taking risks, and more 

importantly, getting out of what is already known. 

Being innovative in individual terms pertains to 

adopting innovations. According to Kılıçer (2011), 

individual innovativeness refers to the willingness 

of the individual for innovation, adopting it and 

having a positive opinion of it as well as using or 

benefiting from it. Rogers (2003) has developed a 

five-step model, suggesting that everyone can have 

a different level of innovativeness. According to 

the proposed model, people in society are described 

in terms of whether they are innovative or not: 
1) Innovators: They love trying new ideas and taking 

risks in addition to having a vision. 

2) Pioneers (Early Adopters): Providing information to 

the other members of the society about innovations 

and leading them.  

3) Interrogators (Early Majority): Acting cautiously on 

innovations. 

4) Sceptics (Late Majority): A sceptical and timid 

attitude towards innovation, expecting the majority of 

society to adopt innovation. 

5) Traditionalists (Laggards): Those approaching 

change with prejudice tend to adopt the innovations 

last, and wait for the others to try and see its results 

before they adopt innovation. 

According to Rogers, this distribution shows the 

characteristics of the normal distribution curve, of 

which 2.5% are innovators and 13.5% are early 

adopters. Sixteen percent of society thus consists of 

individuals who are open to innovation. These 

open-to-innovation individuals are the pioneers of 

social change (Kılıçer & Odabaşı, 2010). In this 

sense, it is very important that teacher candidates 

are innovative individuals in terms of leading the 

change and development of societies. 

Innovations occurring in society reflect as 

new information to individuals. Individuals’ views 

of information are related to their epistemological 

beliefs. Epistemological beliefs are a person’s 

beliefs about the nature of the knowledge and 

learning (Schommer, 1990). In other words, it is 

one’s subjective beliefs about what information is 

and how knowledge and learning processes take 

place (Deryakulu, 2004). As a result of studies on 

how knowledge develops in people, Schommer 

(1990) revealed that epistemological beliefs show a 

four-factor independent structure. These are 
1) learning ability is innate, 

2) information is specific and simple, 

3) learning is at a rapid pace or not, 

4) information is precise. 
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Knowing the epistemological beliefs of teacher 

candidates is very important. These beliefs will 

affect their teaching methods and techniques used 

in their teaching as well as the relationship they 

will establish with their students. It will also affect 

their classroom management to a great extent 

(Öngen, 2003). Besides, the approach to knowledge 

is also important in terms of being innovative and 

learning new skills. 

As the ones who will move societies forward, 

teacher candidates’ skills of the age, adoption of 

the innovations and vision of knowledge 

underlying the innovations are the most important 

features that determine teacher qualifications. 

These features refer to the qualities of the teacher 

who have been adapted to the requirements of the 

age and can transfer them to future generations. It 

can be said that teacher candidates will become 

qualified teachers of the age provided that they are 

aware of the fact that knowledge can change and 

develop, that they know that these can bring about 

innovations, and that they have cognitive skills to 

manage them. From this point of view, it was 

examined what kind of structure these variables 

have among each other. For this purpose, the main 

problem statement of the study was: What is the 

relationship between 21st-century learner skills, 

individual innovativeness and epistemological 

beliefs of teacher candidates? 

 
Methodology 

In this study, the relationship between 21st-century 

learner skills, individual innovativeness and 

epistemological beliefs and the kind of model that 

exists between these variables were examined. The 

relational survey, which aims to reveal how 

variables relate to each other (Gliner, Morgan & 

Leech, 2015), was used in this study. At the end of 

the study, the structural model formed by three 

variables and the relationship between them were 

shown. 

 
Population and Sample 

The population of the study constituted of teacher 

candidates studying at Mersin University during the 

summer term of 2016 to 2017. The sample was 

selected by means of the easily-accessed sampling 

technique of the improbable sampling method. 

There are various opinions in the literature on the 

minimum number of observations required for 

structural equation modelling. Although it is stated 

that a sample of 150 to 200 people will be 

sufficient in various sources, 420 (Wolf, 

Harrington, Clark & Miller, 2013) or 600 (Muthén 

& Muthén, 2002) should be considered for general 

acceptance. Six hundred and twenty-two of the 932 

teacher candidates studying in the summer term 

agreed to complete the scale, and thus constituted 

the sample of the study. As a result of examining 

the normality and the multivariate statistical 

analysis, the data from the normal distribution were 

removed and the study was conducted with data 

from 627 participants. The sampling technique was 

simple random sampling. Of the 627 teachers in the 

sample, 464 were female (74%) and 163 were male 

(26%). Fifty-five (8.8%) of the teacher candidates 

who participated in the study were born in 1980 

and earlier while 572 (91.2%) were born in 1981 

and later. As for their departments, 399 (63.6%) 

were in Social Sciences, 125 (19.9%) in Science, 

55 (8.8%) in Health Science and 48 (7.7%) in Fine 

Arts. 

 
Data Collection Process 

The data for the study were collected from 

volunteer candidates in Mersin University Faculty 

of Education in the summer term of 2017. Teacher 

candidates were given three different scales at 

once. It took about 10 to 15 minutes to complete 

the scales. The data were collected in 10 days. 

 
Limitations 

This research was limited to teacher candidates 

studying at Mersin University in Turkey. The 

research was conducted in 2016 to 2017. Although 

21st-century skills are very extensive, in the 

research, 21st-century learner skills were modelled 

with two different variables – the Individual 

Innovativeness Scale and the Epistemological 

Beliefs Scale. 

 
Data Collection Tools 

Information on data collection tools is provided in 

this section. 

 
21st-Century Learner Skills Scale 

The 21st-Century Learner Skills Scale was 

developed by Orhan Göksün and Kurt (2017). The 

scale consists of four factors (cognitive skills, 

autonomous skills, cooperation and flexibility 

skills, and innovativeness skills) and 31 items. The 

first factor, cognitive skills, describe how 

knowledge is processed and coded in the cognitive 

processes and being aware of the products as a 

result of the operations during cognitive processes. 

Autonomic skills explain the autonomous learning 

skills resulting from the integration of self-

management, self-control, individual or group work 

skills. Cooperation and flexibility skills indicate 

extending the activity success and learning 

environments based on cooperation and making 

them more flexible. Innovativeness skills refer to 

adaptation to new technologies. The total variance 

of the scale was calculated as 34.75% and internal 

consistency coefficient as .892 (Orhan Göksün & 

Kurt, 2017). The internal consistency coefficient of 

this study was calculated as .886. 

 
Individual Innovativeness Scale 

The Individual Innovativeness Scale was developed 

in order to assess the innovativeness of individuals 
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in general terms. The original form of the scale was 

developed by Hurt et al. (1977) and was adapted to 

Turkish by Kılıçer and Odabaşı (2010). The 

internal consistency coefficient of the scale was 

0.82 and the test-retest reliability was 0.87. 

According to the scores calculated on the scale, 

individuals can be categorised in terms of 

innovativeness. According to this, individuals are 

interpreted as Innovators if the calculated score is 

over 80 points, as Pioneers (Early Adopters) 

between 69 and 80 points, as Interrogators (Early 

Majority) between 57 and 68 points, as Sceptics 

(Late Majority) between 46 and 56 points and as 

Traditionalists (Laggards) below 46 points. 

Individuals who score above 68 are considered as 

highly innovative, while individuals who score 

below 64 are regarded as low in innovation (Kılıçer 

& Odabaşı, 2010). The internal consistency 

coefficient of the scale was calculated as .762 in 

this study. 

 
Epistemological Beliefs Scale 

The Epistemological Beliefs Scale was developed 

by Schommer (1990). The English version of this 

scale consists of four factors (1 – Information is 

simple, 2 – Information is precise, 3 – Learning 

occurs fast, and 4 – Learning is innate); a five-point 

Likert type with 63 items. It was adapted to Turkish 

by Deryakulu and Büyüköztürk (2005). As a result 

of item and factor analysis, Deryakulu and 

Büyüköztürk (2005) proposed three factors (1 – 

belief that learning depends on the effort, 2 – belief 

that learning depends on the ability and 3 – belief 

that only one truth exists), and 35 items. High 

scores from this scale show undeveloped/immature 

epistemological beliefs while low scores indicate 

developed/mature epistemological beliefs. 

Individuals who score between 34 and 68 are 

regarded as “highly developed”; between 68 and 

112 as “developed”; 112 and 146 as 

“underdeveloped”; between 146 and 170 as 

“undeveloped” with regard to epistemological 

beliefs. The internal consistency coefficient 

calculated for the whole scale was 0.71 (Deryakulu 

& Büyüköztürk, 2005). The internal consistency 

coefficient of the scale was calculated as .836 in 

this study. 

 
Data Analysis 

Data for the study were collected with three 

different scales. Descriptive statistics and evidence 

of normality are presented in Table 1. Structural 

Equation Modelling was applied through the 

LISREL program to determine what kind of model 

the scales establish between each other. The 

skewness and kurtosis values of the scales are 

shown in Table 1. 

 

Table 1 Mean scores, standard deviations, and normality values of data obtained from scales 
Scale N X SD Skewness SD Z skewness Kurtosis 

21st-Century Learner Skills Scale 627 116.96 12.25 -.112 .098 -.114 -.032 

Individual Innovativeness Scale 627 63.19 8.17 .220 .098 .224 -.169 

Epistemological Beliefs Scale 627 126.60 11.49 -.125 .098 -.127 -.045 

 

When Table 1 is examined, it is understood 

that teacher candidates have a high level of mean 

scores (X = 116.9) for the 21st-Century Learner 

Skills Scale. The mean scores of the teacher 

candidates from the Individual Innovation Scale (X 

= 63.19) shows that their level of innovativeness 

remains low. The scores obtained from the 

Epistemological Beliefs Scale (X = 126.60) 

indicate that the epistemological beliefs of teacher 

candidates were at an underdeveloped level in 

scientific terms. 

When the Z skewness scores of the scales 

were examined, it was found that the scores ranged 

from -1.96 to +1.96 and showed normal 

distribution. The concordance values that are 

referenced in the Structural Equation Modelling are 

shown in Table 2. 

 

Table 2 Values of some concordance criteria for modelling (Kline, 2015) 
Concordance criteria Perfect concordance Acceptable concordance 

RMSEA 0.00 < RMSEA < 0.10 0.05 < RMSEA < 010 

NNFI 0.95 < NNFI < 1 0.90 < NNFI < 0.95 

CFI 0.95 < CFI < 1 0.90 < CFI < 0.95 

SRMR 0.00 < SRMR < 0.05 0.05 < SRMR < 0.10 

 

Results and Findings 

Before the model was constructed, Pearson 

correlation coefficient values between the three 

variables were examined because the data about the 

distribution of the scales was normal. The 

correlation coefficient values obtained for the 

variables are shown in Table 3. 
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Table 3 Correlation analysis of the relationship between 21st-Century Learner Skills Scale, Individual 

Innovativeness Scale and Epistemological Beliefs Scale 

 

21st-Century 

Learner Skills 

Scale 

Individual 

Innovativeness Scale 

Epistemological Beliefs 

Scale 

21st-Century Learner 

Skills Scale 

1   

Individual Innovativeness 

Scale 

.414 1  

Epistemological Beliefs 

Scale 

.620 .456 1 

 

When Table 3 is examined, there is a 

moderately positive relationship between the 21st-

Century Learner Skills Scale and Epistemological 

Beliefs Scale (r = .620, p < .01). Similarly, there is 

a moderately positive relationship between the 

21st-Century Learner Skills Scale and the 

Individual Innovativeness Scale (r = .414; p < .01). 

There is also a moderately positive relationship 

between the Individual Innovativeness Scale and 

the Epistemological Beliefs Scale (r =. 456; p 

< .01). As can be understood from the results, there 

is a positive and significant relationship between all 

three scales. 

Various models among the three scales were 

tested. Firstly, the model between learning skills 

and individual innovation was tested to determine 

which of the 21st-century skills were considered as 

the basic variable and the implicit dependent 

variables. While specifying the modelling, a model 

was tested without regarding the sub-factors in the 

scales. The model hypotheses and values based on 

the total score are presented in Figure 1 below. 

Hypothesis 1: As epistemological belief 

increases, so do the 21st-century learner skills. 

Hypothesis 2: As individual innovativeness 

increases, so do the 21st-century learner skills. 

 

 

 

 

 

Figure 1 The structural model between 21st-century learner skills, epistemological beliefs and individual 

innovativeness, and t-values (X² = 17945.63 SD = 3477 p = 0.00000 RMSEA = 0.079) (In this figure, yenilik is 

used for individual innovativeness, epistemo is used for epistemological beliefs and 21. yy for 21st century 

learner skills) 

 

When model 1 fit indices are examined, it can 

be stated that, considering the path schema through 

the structural model, low level path coefficients are 

obtained when predicting the 21st-century learner 

skills with individual innovativeness and 

epistemological beliefs. According to these results, 

individual innovativeness (β = 0.71, p < .01) 

directly predicted 21st-century learner skills 

significantly, however the impacts of 

epistemological beliefs on 21st-century learner 

skills were not significant. When model fit indices 

are examined, it can be seen that the structural 

model cannot be validated. 

 

Table 4 Model fit indicators according to results of the path analysis of Structural Equation Modelling 

MODEL 
 

SD /SD GFI AGFI RMSEA CFI SRMR TLI (NNFI) 

 17945.00 3477 5.16 .61 .59 .08 .90 .12 .90 

 

Table 4 covers the standardised values for the 

model. As seen in Figure 1, X² = 17945.00 and SD 

= 3477. When these values were compared to each 

other, the X²/SD ratio was 5.16. When the model 

was evaluated according to X2/SD ratio (X2/SD = 

17945/3477 = 5.16), the fit can be said to be good. 

For this model, the RMSEA value was calculated 

as 0.079 and other fit values as NFI = 0.86, NNFI = 
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0.90, SRMR = 0.12, CFI = 0.90, GFI = 0.61 and 

AGFI = 0.59. 

Table 5 shows that individual innovativeness 

predicts the model but epistemological beliefs do 

not verify the model. Then, for the case in which 

21st-century learner skills are taken as implicit 

dependent variable, the model was built between 

the belief that learning depends on effort and the 

belief that learning depends on ability, which are 

sub-factors of the epistemological beliefs scale, and 

individual innovativeness. The model hypotheses 

and the standardised test results are given in Figure 

2. 

Hypothesis 1: As the belief that learning 

depends on the effort increases, so do the 21st-

century learner skills. 

Hypothesis 2: As the belief that learning 

depends on the ability increases, so do the 21st-

century learner skills. 

Hypothesis 3: As individual innovativeness 

increases, so do the 21st-century learner skills.

 

Table 5 Estimates of std. parameters used in testing model hypotheses and results of t-statistics values 

Hypotheses Paths 

Std. parameter 

estimates t-statistics Result 

Hypothesis 1 Epistemological beliefs – 21st-century learner 

skills 

0.08 2.39 Not validated 

Hypothesis 2 Individual innovativeness – 21st-century learner 

skills 

0.71 9.85 Validated 

 

 

 

 

 

 

 

 

 

 

 

  

 

Figure 2 The structural model between 21st-century learner skills, effort, ability and individual innovativeness, 

and t-values (X² = 10126.00 SD = 2768 p = 0.00000 RMSEA = 0.063) (In this figure, caba is used for the belief 

that learning depends on effort, yetenek is used for the belief that learning depends on ability, byenilik is used for 

individual innovativeness and ogrenen is used for 21st century learner skills) 

 

When the fit indices in Figure 2 are examined, 

it can be stated that, considering the path schema 

through the structural model, moderate level path 

coefficients are obtained when predicting the 21st-

century learner skills with individual 

innovativeness and the belief that learning depends 

on effort. In other words, it can be interpreted that 

individual innovativeness and the belief that 

learning depends on effort positively predict 21st-

century learner skills. According to these results, 

individual innovativeness (β = 0.51, p < .01) and 

the belief that learning depends on effort (β = 0.35, 

p < .01) directly predicted 21st-century learner 

skills of teacher candidates but the impacts of the 

belief that learning depends on ability was nor 

significant. When the t values for this model are 

examined, it is clear that the parameter values are 

significant at the level of 0.01 because they are 

over 2.56. It can be accepted that the model 

constructed according to theoretical structure and 

fit indices is confirmed; however, the t value of 

ability to learn is not significant. 

 

Table 6 Model fit indicators according to results of path analysis of the Structural Equation Modelling 

MODEL 
 

SD /SD GFI AGFI RMSEA CFI SRMR TLI(NNFI) 

 10126.00 2768 3.65 .71 .70 .06 .92 .078 .92 

 

Table 6 includes the standardised values for 

the model. As seen in Figure 2, X² = 10126.00 and 

SD = 2768. When these values were compared, the 

X²/SD ratio was found as 3.65. When the model is 
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evaluated according to X2/SD ratio (X2/SD = 

10126/2768 = 3.65), the fit can be said to be good. 

For this model, the RMSEA value was calculated 

as 0.063 and other fit values as NFI = 0.88, NNFI = 

0.92, SRMR = 0.078, CFI = 0.92, GFI = 0.71 and 

AGFI = 0.70. 

 

Table 7 Estimates of std. parameters used in testing model hypotheses and results of t-statistics values 

Hypotheses Paths 

Std. parameter 

estimates t-statistics Result 

Hypothesis 1 Belief that learning depends on effort – 21st-

century learner skills 

0.35 6.35 Validated 

Hypothesis 2 Belief that learning depends on ability – 21st-

century learner skills 

0.03 0.96 Not validated 

Hypothesis 3 Individual innovativeness – 21st-century learner 

skills 

0.51 8.01 Validated 

 

As a result of the modelling in Table 7, the 

effort dimension of the epistemological belief and 

the individual innovativeness predict the model, 

however, the belief that learning depends on ability 

fails to predict the model. The following 

hypotheses, standardised values and t-values are 

given below in relation to the model in which the 

individual innovativeness and the belief that 

learning depends on effort are taken as independent 

implicit variables, and the 21st-century learner 

skills are determined as dependent implicit 

variable. 

Hypothesis 1: As the belief that learning 

depends on the effort increases, so do the 21st-

century learner skills. 

Hypothesis 3: As individual innovativeness 

increases, so do the 21st-century learner skills. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Figure 3 Standardised values of the relationship between 21st-century learner skills, individual innovativeness 

and the belief that learning depends on effort, and t-values (X² = 7165.62 SD = 2204 p = 0.00000 RMSEA = 

0.060). In this figure, caba is used for the belief that learning depends on effort, byenilik is used for individual 

innovativeness and ogrenen is used for 21st century learner skills. 

 

When the fit indices in Figure 3 are examined, 

it can be stated that, considering the path schema 

through the structural model, moderate level path 

coefficients can be stated to be obtained when 

predicting the 21st-century learner skills with 

individual innovativeness and the belief that 

learning depends on effort. In other words, it can be 

interpreted that individual innovativeness and the 

belief that learning depends on effort positively 

predict 21st-century learner skills. The results show 

that individual innovativeness (β = 0.51, p < .01) 

and the belief that the learning depends on the 

effort (β = 0.34, p < .01) directly predicted the 21st-

century learner skills of teacher candidates 

significantly. When the t values for this model are 

examined, it is seen that the parameter values are 

significant at the level of 0.01 because they are 

over 2.56. It can be accepted that the model 

constructed according to theoretical structure and 

fit indices is confirmed. 

 

Table 8 Model fit indicators according to results of path analysis of the Structural Equation Modelling  

MODEL 
 

SD /SD GFI AGFI RMSEA CFI SRMR TLI(NNFI) 

 7165.62 2204 3.25 .76 .74 .06 .94 .06 .94 
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Table 8 covers the standardised values for the 

model. As seen in Figure 3, X² = 7165.62 and SD = 

2204. When these values were compared, X²/SD 

ratio was found as 3.25. When the model is 

evaluated according to X2/SD ratio (X2/SD = 

7165.62/2204 = 3.25), the fit can be said to be 

good. For this model, the RMSEA value was 

calculated as 0.060 and other fit values as NFI = 

0.90, NNFI = 0.94, SRMR = 0.063, CFI = 0.94, 

GFI = 0.76 and AGFI = 0.74. 

 

Table 9 Estimates of std. parameters used in testing model hypotheses and results of t-statistics values 

Hypotheses Paths 

Std. parameter 

estimates t-statistics Result 

Hypothesis 1 Belief that learning depends on effort – 21st-

century learner skills 

0.34 6.51 Validated 

Hypothesis 2 Individual innovativeness – 21st-century learner 

skills 

0.51 8.22 Validated 

 

From Table 9 it is clear that the relationship of 

the 21st-century learner skills with individual 

innovativeness and the belief that learning depends 

on the effort is statistically significant, and thus the 

hypothesis is validated. It is clear from the 

connections in the model that there is a significant 

positive relationship between 21st-century learner 

skills, individual innovativeness and the belief that 

learning depends on effort. With reference to these 

values, the regression equation for the model can 

be as follows: 

 

21st-century learner skills = 0.51 individual 

innovativeness + 0.34 belief that learning depends 

on effort 

 

Equation 1 

 

According to the results from Equation 1, it 

can be expressed that 1 unit increase in individual 

innovativeness leads to an increase of 0.51 units in 

21st-century learner skills, while 1 unit increase in 

the belief that learning depends on effort, results in 

an increase of 0.34 units in the 21st-century learner 

skills. 

 

Table 10 Model summary 
Model R R2 Adjusted R2 SE Durbin-Watson 

1 .566a .321 .318 10.12010 1.832 

Note. aPredictors: (Constant), belief that learning depends on effort, individual innovativeness. Dependent variable: 21st-

century learner skills. 

 

In order to strengthen the fitted SEM model, a 

multiple regression model of 21st-century learner 

skills, individual innovativeness and belief that 

learning depends on effort was made. Firstly, the 

Durbin Watson analysis, one of the preliminary 

assumptions of the multiple regression model, was 

performed. The results of the analysis are shown in 

Table 10. 

The Durbin-Watson test is a statistic used to 

check the prerequisite for the independence of error 

terms and indicates whether the model has 

autocorrelation. In this study, the Durbin Watson 

value was found to be 1.832. The fact that the value 

found in the Durbin-Watson test was close to 2 

indicates no autocorrelation in the measurement 

(Kalaycı, 2009). This result shows that there is no 

autocorrelation among the variables used in the 

study and multiple regression can be performed. 

The tests to determine whether the multiple 

regression model was significant, are presented 

below. 

 

Table 11 ANOVA analysis 
Model SS df MS F Sig. 

1 Regression 30165.234 2 15082.617 147.268 .000a 

Residual 63907.795 624 102.416   

Total 94073.030 626    

Note. aPredictors: (Constant), belief that learning depends on effort, individual innovativeness. 
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Table 12 Coefficients 

Model 

Unstandardised coefficients 

Standardised 

coefficients 

t Sig. 

Collinearity statistics 

B SE Beta Tolerance VIF 

1 (Constant) 40.769 4.462  9.138 .000   

Individual 

innovativeness 

.505 .050 .337 10.013 .000 .962 1.040 

Belief that learning 

depends on effort 

.639 .055 .394 11.712 .000 .962 1.040 

Note. Dependent Variable: 21st-century learner skills. 

 

The ANOVA results in Table 11 were found 

to be significant (p = .000). The analyses performed 

to test whether there was multicollinearity, are 

presented in Table 12. VIF value should be less 

than 5 and tolerance value should be greater than 

0.20 to avoid multicollinearity. It can be said that 

the measurements that meet this condition do not 

include multicollinearity problems (Kalaycı, 2009). 

As a result of the measurements, it was concluded 

that the VIF value (1.040) was less than 5 and the 

tolerance value (0.962) was greater than 0.20. As a 

result, it was understood that the measurements 

made in this study do not include multicollinearity. 

As a result of multiple regression, individual 

innovativeness and the belief that learning depends 

on effort, predict 21st-century skills at 321 level. It 

can be said that this result supports the fitted SEM. 

In addition, residual plots are given below to 

support the compatibility of the multiple regression 

model with fitted SEM. 

 

 
 

Figure 4 Regression standardised residual 
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Figure 5 Normal p-p plot of regression standardised residual 

 

 
 

Figure 6 Scatterplot 

 

Residual plot analysis was performed to 

determine whether residual values violate the fit of 

the model (Kalaycı, 2009). It can be stated that if 

the residual plot values are greater than (- + 3.29), 

they violate the model and if the value is greater 

than (- + 2.58) the model does not deteriorate much 

(Şen, 2016). In Figures 4, 5 and 6, residual plot 

values were found to be within (- + 2.58) limits and 

did not negatively affect the fit of the model. These 

results suggest that the multiple regression model 

supports fitted SEM. 

Discussion and Conclusion 

As time and people change, teachers that will 

educate the people of the future must change. In 

this study, 21st-century skills and individual 

innovativeness were considered as the main skills 

that teachers should have, and epistemological 

beliefs are thought to be directly related to these 

two variables. Because these variables arise with 

the transformation of the knowledge, it can be said 

that people’s perspectives on knowledge will be 

effective in gaining these skills. At the end of the 
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study, the model confirmed these relations. 

According to the total scores obtained from 

the measurement tools in the analysis results, 

teacher candidates achieved a mean score of (X = 

116.96) on the 21st-Century Learner Skills Scale. 

This score is considered to be high in terms of 21st-

century skills (Orhan-Göksün, 2016). Teacher 

candidates think that they have a high level of 21st-

century skills, however, the points are lower than 

the maximum of 155 points. Teacher candidates 

cannot be said to have 21st-century skills at the 

highest level, in this respect, findings of the study 

are quite similar to the findings (X = 122.76) of 

Orhan-Göksün (2016). Teacher candidates of two 

different universities received scores close to each 

other. 

When the scores of the teacher candidates 

from the Individual Innovativeness Scale were 

examined, it was revealed that their innovation 

levels were generally low (X = 63.19). According 

to similar research, the individual innovativeness 

scores of teacher candidates were found as follows: 

(X = 63.99) by Korucu and Olpak (2015), (X = 

66.11) by Çuhadar, Bülbül and Ilgaz (2013), (X = 

64.95) by Şahin-İzmirli and Gürbüz (2017). In 

addition, it was determined that 55.1% of the 

teacher candidates in this study were interrogators 

in terms of innovativeness attributes. Teacher 

candidate’s innovativeness was very limited at 

2.9%. It was found in other studies that the 

majority of the teacher candidates were 

interrogators and very few were innovative 

(Çuhadar et al., 2013; Korucu & Olpak, 2015; 

Şahin-İzmirli & Gürbüz, 2017). These studies 

about the innovative characteristics of the teacher 

candidates are in line with the theoretical structure 

that Rogers (2003) developed. 

When the responses of the teacher candidates 

to the Epistemological Beliefs Scale were 

examined, it was found that the teacher candidates’ 

epistemological beliefs were underdeveloped (X = 

126.60). In similar studies, the epistemological 

beliefs of teacher candidates were determined as (X 

= 120.05) by Şahin-Taşkın (2012), (X = 114.84) by 

Biçer, Er and Özel (2013), and (X = 121.54) by 

Bayrak, Çınar, Çoban and Coşkuner (2013). The 

different studies returned similar results, which 

confirm that teacher candidates generally have 

underdeveloped epistemological beliefs. 

When the relationship between the 

measurement tools was examined, it was revealed 

that they had a moderately positive relationship 

with each other. All three measurement tools have 

a positive relationship with each other. Since the 

variables of the study were not used before, this 

study was the first to discuss the variables together. 

When the relationship between the measurement 

tools used in this research and other variables was 

examined, Şahin-Taşkın (2012) found a moderately 

positive relationship between the belief that 

learning depends on effort (which is a sub-factor of 

the Epistemological Beliefs Scale) and deep 

learning. Similarly, Biçer et al. (2013) revealed a 

moderately positive relationship between the belief 

that learning depends on effort and progressivism, 

re-constructionism, and existentialism, considered 

as contemporary philosophies in the field. Teacher 

candidates’ beliefs about effort-based learning had 

a positive relationship with the understanding of 

deep learning and contemporary educational 

philosophies, which can be interpreted that teacher 

candidates believe that efforts should be made on 

new and difficult topics. 

When the studies conducted about individual 

innovativeness of teacher candidates with different 

variables were examined, Çuhadar et al. (2013) 

found a moderately positive relationship between 

individual innovativeness and techno pedagogical 

education efficiency. On the other hand, Şahin-

İzmirli and Gürbüz (2017) stated that there was no 

relationship between individual innovativeness and 

problem solving. More research is needed on 

individual innovativeness. 

As a result of the Structural Equation 

Modelling with the 21st-Century Learner Skills 

Scale, the Individual Innovativeness Scale and the 

Epistemological Beliefs Scale that the total scores 

of the measurement tools could not form a model 

for predicting each other. Although the 21st-

century learner skills, individual innovativeness, 

and beliefs about knowledge were related to each 

other, a significant model could not be established. 

As the Individual Innovativeness Scale appears in 

the significant model, it can be said that the 

difference results from the epistemological beliefs. 

This may be because the sub-dimensions of the 

Epistemological Beliefs Scale measure the different 

points of view towards knowledge and also that 

there may be a lack of total integrity of the results. 

Literature has shown that the epistemological 

beliefs of teacher candidates from different 

departments differ (Aksan & Sözer, 2007; 

Deryakulu & Büyüköztürk, 2005; Eroğlu & Güven 

2006; Tümkaya, 2012). It can be said that the 

different points of view towards knowledge has 

prevented the formation of a model from the total 

scores. 

As a result of the analysis among the sub-

dimensions, it was revealed that the 21st-century 

learner skills are predicted with the individual 

innovativeness and the epistemological belief that 

learning depends on the effort, which forms the 

most suitable model. It is obviously necessary to be 

open to innovations in order to acquire 21st-century 

learner skills. Along with changing social 

conditions, it is evident that individuals who can 

adapt to these conditions can be 21st-century 

learners (Orhan-Göksün, 2016). In other words, 

people need to develop and change themselves to 

be innovative. This is consistent with the other 
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aspect of the model, which is the belief that 

learning depends on effort, because individuals 

need to learn new information and practise them in 

life to change and innovate themselves. The belief 

that learning depends on effort gets important at 

this point. Twenty-first century learners are those 

who constantly strive to change, transform and 

innovate themselves. This is inevitable in order to 

adapt to changing conditions. 

Aksan and Sözer (2007) emphasise in their 

study that the students who have more developed 

epistemological beliefs about effort-based learning 

adopted both a more reasoning approach to what 

the problem was, how to solve it and how this 

solution will work, and a more evaluative approach 

during the problem-solving process. They 

concluded that the students were more likely to 

exhibit the attitude of comparing the result in the 

problem-solving process with what they thought 

should be. Similarly, İlhan, Demir and Arslan 

(2013) found a positive relationship between the 

attitude towards computer-assisted learning and the 

belief that learning depends on effort. Karataş 

(2011) revealed that there was a positive 

relationship between inner motivation and the 

belief that learning depends on effort and also that 

the belief that learning depends on effort 

significantly predicts problem-solving skills. 

From the research results it can be stated that 

there is a positive relationship between the 

knowledge and skills of people and the belief that 

the learning depends on effort. The effort to 

achieve the knowledge requires change and such a 

change along with knowledge can be said to enable 

21st-century learner skills to be acquired. 

As a result, it is necessary to make 

suggestions for both practice and further research. 

Suggestions for practice will be given first. 

Firstly, how the curriculum is arranged and how 

teacher candidates are trained to gain 21st-century 

skills are important. It is also essential to prepare 

programmes in accordance with 21st-century skills, 

since the programme determines what and how to 

develop students’ skills. In addition, students 

should be encouraged to develop these skills in 

order to make an effort for learning. Although 

today’s students are described as generation Z, a 

certain effort is required to gain knowledge and 

skills. In this respect, students should be enabled to 

make efforts; to reveal the importance of the 

learning realised as a result of the effort and to 

reinforce this behaviour. Students should be taught 

the importance of effort in implementing 21st-

century skills. 

For further researches, studies can be 

conducted on the relationship between 21st-century 

skills and other skills such as coding, effective 

communication, and digital and technological 

competencies that students are expected to have in 

the future. The relationship between 21st-century 

skills and critical thinking and creativity can also 

be investigated. Furthermore, the relationship 

between 21st-century skills and language learning 

and communication skills can also be examined. 
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