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Abstract  Keywords 

The main purpose of this study is to test the hypothesis as teachers 
teach the way learn within the scope of 21st century learner skills 
and 21st century teacher skills. For this purpose; single survey, 
causal-comparative and correlational survey research models were 
conducted with co-utilization. The participants of the study were 
2506 preservice teachers who were selected via cluster sampling 
technique from 54624 preservice teachers in Turkey. With this 
context; 21st century learner skills use scale and 21st century teacher 
skills use scale were developed and utilized to collect the data. 
According to research findings, preservice teachers use of 21st 
century learner skills and its sub dimensions (cognitive, 
autonomous, collaboration and flexibility, and innovativeness 
skills), and 21st century teacher skills and its sub dimensions 
(administrative, technopedagogical, affirmative, flexible teaching, 
and generative skills) above midlevel. In addition to these, 
preservice teachers’ use of 21st century learner skills and 21st 
century teacher skills differ regarding university, department, and 
university*department. It was found that use of all sub dimensions 
of 21st century learner skills use predicts 21st century teacher skills 
use. 
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Introduction 

Changing and advancing conditions in the world have caused transformations in learning & 
teaching environments as in several other areas. This transformation contains several elements from 
technological infrastructure of the schools to the teacher skills. Learners and teachers, who are the 
stakeholders of the learning & teaching system are the prominent actors of this transformation. 
Especially after the introduction of the concepts of digital native and digital immigrant, learner and 
teacher roles have started to be explained with the abovementioned (digital nativity or immigration) 
traits. According to Palfrey and Gasser (2008), digital natives mostly interact with their friends and 
families. Individuals who digital natives interact the most following their friends and family are their 
teachers, coaches and advisors. Thus, it could be argued that teacher – learner interaction is a process 
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that should be managed carefully in the 21st century. According to this model that stresses the 
significance of the interaction between digital natives and their teachers, coaches and advisors, 21st 
century learners, who use technology as a part of their lives, in other words, to fulfill their daily needs, 
should not be left alone in this process and they should be guided (Palfrey & Gasser, 2008). 

To provide active guidance for the learning processes, teachers must primarily know the learner 
well and plan the instruction based on the learner’s traits (Melvin, 2011). This situation creates a need 
for 21st century teachers, who could establish a healthy relationship with 21st century learners -  digital 
natives, know them and their characteristics and could guide them in learning & teaching processes. 
Responsible institutions to fulfill this need in Turkey, in other words, to train 21st century teachers, are 
faculties of education. Education faculties are responsible with equipping pre-service teachers, who are 
21st century learners themselves in today’s conditions, with 21st century teacher skills. 

Defining the characteristics of the target audience when planning an instruction is quite 
important (Callison & Lamb, 2004). Learner stakeholder of today’s education system is made up of 21st 
century learners. Thus, recognizing 21st century learners and defining their skills would help in 
providing for the effectiveness of instructional processes. 21st century learner skills were mentioned the 
first time in Turkey in a study conducted by Turkish Industrialists’ and Businessmen’s Association 
(TÜSİAD, 1999) to determine career requirements of the new millennium. Aforementioned study aimed 
to help improve occupational education by determining the requirements of the professions of the 
future and mapping vocations of the future. The study by TUIBA (1999) carried the personal traits of 
the new millennium to the agenda in the literature. As a result of the conducted literature review on the 
subject, it was decided that it would be adequate to scrutinize the new millennium learner traits 
proposed by OECD (Organization for Economic Cooperation and Development), the standards defined 
by AASL (American Association of School Librarians), the skills categorized under three main topics by 
Trilling and Fadel (2009), and the skills categorized under seven groups by Wagner (2008) since they 
were up to date and they proposed views that are usable in Turkish education system. These 
characteristics and skills that would form the theoretical infrastructure of the 21st century learner skills 
section of the current study are detailed below. 

OECD New Millennium Learners: OECD, the institution of which Turkey is a founding member 
and which organizes PISA (Programme for International Student Assessment), is conducted every three 
years, has arrived at different findings in studies which conducted on learner skills and learning in 
different periods. In a study conducted by OECD in 2012, the relationship between association and 
education was investigated. In that study, it was reported that social values and approaches, sense of 
entertainment and cognitive skills of learners have changed. The source of this change was determined 
as the condition of being continuously online due to technology, which is becoming a part of 
interpersonal connections and/or the life itself (OECD, 2012). However, despite revealing the current 
situation, this study by OECD (2012) was shaped around being connected and/or online. Thus, the 
emphasis on technology is quite obvious. Another study conducted in OECD countries, Ananiadou and 
Claro (2009) revealed the basic learner skills achieved in curriculum of each country. According to this 
study, primary and middle school curricula in Turkey result in learners to acquire critical thinking, 
creative thinking, communication, research, problem solving, decision making and information and 
communication technologies skills. However, these aformentioned skills do not reveal those used and 
utilized by the learners in learning processes, but those aimed to achieve by the curricula. In addition, 
in a project realized by OECD and aimed to scrutinize certain difficulties experienced due to the changes 
in education, Pedro (2006) organized the skills of the learners of the new millennium in three main 
topics. These were “alternative cognitive skills,” “change in cultural practices and social values,” and 
“expectations regarding teaching and learning.” In addition to OECD, AASL, which started to conduct 
various studies on 21st century learners in 1996, came up with several judgments that could create a 
holistic perspective on 21st century learners. 
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AASL Standards: AASL standards take face to face information sharing into account in addition 
to technology. Within the context of AASL standards, four different skill, resource and tool usage fields 
of research were determined these are critical thinking and acquiring knowledge; determining the 
outcomes, decision making, adapting the knowledge to new situations and creating new knowledge; 
ethical and productive participation and sharing knowledge as a member of a democratic society; and 
personal and aesthetic development were determined. AASL (2007) also developed various 
performance indicators for each abovementioned area under the subtopics of skill use, going into action, 
and responsibility and self-assessment strategies. 

The research includes critical thinking and acquiring knowledge topic, skills that separate the 
individual from others such as researching the accuracy of the resource before inferring any 
information, comparing the acquired information with resources that refute this information, 
questioning the truth behind the knowledge, using different strategies than others during research or 
utilizing the resources in a different way. The strategies that learners use when structuring the 
information such as analysis, synthesis, assessment and organization were utilized in determining 
outcomes, decision making, adapting knowledge to new situations and creating new information,. 
Ethical and productive participation as a member of a democratic society and sharing the knowledge 
skills were defined as sharing acquired information or inferences with group partners or other 
individuals which they consider that would be affected by this information and conducting these 
processes by confining to ethical standards. On the other hand, personal and aesthetic development 
reflects personal traits and skills that would carry their areas of interest forward such as learners’ use of 
personal codes, interests, creativity and the acquired knowledge for their personal development or to 
acquire knowledge for personal development. 

An examination of AASL standards would demonstrate that these standards focused on the 
methods and aims of 21st century learners in utilizing skills, resources and tools. However, 21st century 
learning entails more personal and special skills such as innovativeness, acquiring knowledge and 
creativity in addition to using tools and resources. Thus, it is necessary to focus personal skills in a study 
that would be conducted with 21st century learners. This theoretical requirement revealed within the 
context of the study was met by the 21st century skills proposed by Trilling and Fadel (2009) and Wagner 
(2008). 

21st Century Skills: Trilling and Fadel (2009) examined 21st century learner skills that they shaped 
around the 21st century skills studies which were conducted within the framework of Partnership 21 
(P21, 2015) under three main topics and each with different number of subtopics. These main topics 
were “learning and innovation skills,” “digital literacy skills,” and “career and life skills.” Learning and 
innovation skills had two subtopics; knowledge and skill rainbow and learning innovation and 
learning. 

Knowledge and innovation rainbow is more comprehensive than all other mentioned skills. 
This is mainly due to the facts that since it includes the 21st century learners’ processes of accessing the 
knowledge and structuring the knowledge, it could explain both other skill topics and performance 
indicators. In brief, digital literacy skills were organized by Trilling and Fadel (2009) to express 
knowledge curiosity, fluency in media use, learning skills constructed with technology. Thus, digital 
literacy skills basically include three literacy skills of information, media, and information and 
technology literacy. 

Information literacy, in short, includes the ability to access information effectively and 
productively, to assess information with a critical and holistic perspective and to use this information 
accurately and creatively. Media literacy skills reflect the skills of 21st century learners to use 21st century 
media and communication tools such as video, podcast, web pages, web 2.0 tools in the process of 
learning these tools. Information and communication technologies literacy on the other hand, expresses 
the skills of integrating and using digital tools such as computers, tablets, mobile devices in learning 
processes effectively. 
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Career and life skills are simply defined as readiness for the occupational life and considering 
career plans as a part of the professional life and paying attention to personal development (Trilling & 
Fadel, 2009). When the defined 21st century learner skills are considered, it could be observed that 
Trilling and Fadel (2009) did not suggest clearly separate topics, but proposed skill topics that explain 
and interact with each other. In fact, information and skill rainbow subtopic explains career and life 
skills subtopic and a certain part of the digital literacy subtopic. Although there are views in the 
literature that 21st century skills could not be clearly separated from each other, similar to this 
interwoven structure (Prensky, 2003, 2006; Trilling & Fadel, 2009), Wagner (2008) classified 21st century 
learner skills under seven topics. 

Seven Survival Skills: Wagner (2008) used the expression “survival skills” for 21st century skills, 
stressing the significance of these skills and the vital importance they possess in 21st century. These 
seven skills were based on “No Child Left Behind (NCLB)” rule (Wagner, 2008). NCLB reflects all skills 
necessary for every child to be active and successful in learning, career and citizenship processes and 
every child to effectively apply all acquired skills in life (Bush, 2001; Rudalevige, 2003; Smeeding, 2002; 
Wright, Wright, & Heath, 2006). NCLB argues that there should be no child left who did not acquire 
these skills in the education process (Wright et al., 2006). Based on this principle, Wagner (2008) listed 
21st century learner skills as critical thinking and problem solving, intersystem and interpersonal 
collaboration and leadership, an agile mind and adaptability, entrepreneurship and initiative, effective 
verbal and written communications, access to knowledge and analysis of the acquired knowledge, and 
curiosity and imagination. 

Critical thinking and problem solving skills reflect the skills of testing the accuracy of the 
acquired information, questioning the usability of this information, and adequately using acquired 
knowledge or knowledge to be acquired in solving problems. Collaboration across networks and 
leading by influence refers to the adaptation of 21st century learners to the systems they work at, 
obtaining information from each other based on collaboration, acquiring knowledge about other 
cultures and adapting to these cultures as a result. Agility and adaptability skills explain the skills of 
learning or producing novel and creative solutions to everyday problems, adaptation to both learning 
and professional environments and cultural changes and self-renewal based on these changes (Wagner, 
2008). 

Initiative and entrepreneurialism means utilization of self-management and self-control 
strategies to resolve the problems faced in the processes of acquisition of knowledge and professional 
life and taking initiative to direct their learning and professional lives based on their interests. Effective 
oral and written communication skills express that students can use their skills regarding both daily 
and writing language on published or digital writings effectively. Accessing and analyzing of 
knowledge skills reflect the skills that students need to cope with the 21st century information overload. 
According to Wagner (2008), ability to select the adequate information that would provide solutions for 
the problems at hand or benefit the individual among the immense amount of information available, to 
connect these pieces of information and induce solutions using this information consist the 21st century 
access and analysis skills. In addition, Wagner (2008) stressed that personal curiosity and imagination 
were important for both access to knowledge and in the processes of analysis and synthesis in using 
this knowledge. 

In 21st century teacher skills, the purpose was both to define national proficiencies and skills 
based on national capabilities and to reveal the use of internationally accepted proficiencies and skills 
in the literature. Thus, the study was shaped around general teacher proficiencies determined by 
Turkish Ministry of National Education (MEB), International Society for Technology (ISTE) standards 
for teachers, 49 active instruction techniques proposed by Lemov (2010) and teacher assessment 
standards suggested by Melvin (2011). 
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Ministry of National Education General Teacher Proficiencies: MEB commenced studies to 
determine teacher proficiencies of today in 2001 with the project title of  “How a contemporary teacher 
should be?”. In 2008, a book including several sections on teacher proficiencies was published and in 
the book, general teacher proficiencies and special proficiencies required in different teaching branches 
were defined. In the book, general teacher proficiencies were presented as six main proficiency areas: 
“personal and professional values – career development,” “getting to know the student,” “teaching and 
learning process,” “monitoring and assessing learning and development,” “school, family and society 
relationships,” and “curriculum and content knowledge” (MEB, 2008). These six proficiency areas 
contained different number of sub-proficiency areas. 

Personal and professional values reflect the respect and appreciation teachers show for the 
personal traits of the students in career development proficiency area. Teachers support personal 
development of the students by keeping their sociocultural differences and interests in mind. To resolve 
the problems that they encounter in this process, they seek the support of their colleagues, 
administrators and experts. MEB (2008) expects teachers to be aware of professional development needs 
in addition to their personal development needs. 

The proficiency area of getting to know the student corresponds to knowing all personal traits 
of individual students. In addition to cultural, social, physical and environmental traits, teachers should 
know about learning styles, fields of interest and strengths and weaknesses of their students. The 
performance indicators related to the planning, implementation and administration of teaching – 
learning processes by the teacher are defined under the topic of teaching and learning process. Within 
the context of the proficiency area of monitoring and assessment of the development, teachers are 
expected to monitor and assess the development of students and and to get stduents to evaluate each 
other's work, namely do peer evalution. Furthermore, teachers are expected to share assessment results 
with the student, parents, administration and colleagues within the context of this proficiency area. 

In school, family and social relationships proficiency area, teachers are expected to be aware of 
natural, economical and sociocultural characteristics of school environment. It is necessary for the 
teachers to contribute to the development process for the school and the environment within the context 
of these characteristics. Teachers are expected to know basic values and principles of Turkish National 
Education system within the realm of curriculum and content knowledge proficiency area. In addition, 
teachers should know and implement the approaches, purposes, methods, principles and techniques of 
the curriculum of their special fields. In addition to national proficiency area, there are also certain 
internationally accepted standards (Elmore, 2007; Zemelman, Daniels, Hyde, & Varner, 1998). One 
prominent standard under this category is ISTE standards for teachers. 

ISTE Standards for Teachers: ISTE is an international association which first in 1993 commenced 
studies on establishing standards that defined the proficiencies which educational technology users 
should possess  and finally in 2008, proposed education technology utilization standards in five 
different areas (student, teacher, administrator, coaches and computer science educators) divided 
further into various fields (Orhan, Kurt, Ozan, Som Vural, & Türkan, 2014). ISTE standards for teachers 
are the standards developed by the related organization in 2000 and revised in 2008 and they explain 
technology use proficiencies of the teachers. These standards were improved in 2008 within the context 
of a project that aimed to train the teachers of the future and they were published as National 
Educational Standards for Teachers (NETS-T) (ISTE Standards-T, 2008). However, in 2015, the name of 
these standards was amended and became “ISTE Standards for Teachers” (ISTE, 2015). Based on the 
proficiency areas available in the 2008 update of the standards (as cited in Orhan et al., 2014), in the 
proficiency area of facilitating students’ learning and promoting their creativity, teachers are expected 
to be role models for the students, support and encourage them to promote their creative and innovative 
thinking, solving their problems in real life using technologies and achieving high level knowledge. In 
the proficiency area of digital age learning environments and design and development of assessment 
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activities, it was stated that teachers should use current technologies, and should not only consider 
knowledge, but also skills and attitudes when assessing their students. In being a role model in digital 
age work and learning proficiency area, teachers are expected to present their knowledge, skills and 
experiences using global and digital resources, in other words, transfer their experiences in using these 
resources by being a role model in this respect. Being a role model for digital citizenship entails the 
necessity of teachers being knowledgeable about cultural issues or problems that occur in digital 
environments and a role model for their students on these issues. On the other hand, participating in 
career development and leadership activities proficiency area stresses that teachers should be up-to-
date when using digital resources and tools and should use lifelong learning skills when providing 
assistance to their colleagues in using these technologies (Orhan et al., 2014). 

ISTE standards for teachers is generally accepted in international literature, proposed standards 
were shaped based on educational technologies consistent with the purpose of that institution. 
However, teacher skills, in addition to technology use, includes skills that are used in the classroom 
environment such as pedagogic skills and communication skills (Ainley & Luntley, 2007). Therefore, in 
this study resources from internationally renowned literature that  propose additional skills for teachers' 
use of technology have been used. The first among these resources is the techniques proposed by Lemov 
(2010) for teachers to use in providing an active instruction. 

49 Techniques of Active Instruction: In addition to general teaching proficiencies stipulated for 
teaching profession by MEB and ISTE standards for teachers, Lemov (2010) listed 49 techniques that 
could be used for good instruction under seven topics. These topics are; “setting high academic 
expectations,” “planning that ensures academic achievement,” “structuring and delivering your 
lessons,” “engaging students in your lessons,” “creating a strong classroom culture,” “setting and 
maintaining high behavioral expectations,” and “building character and trust.” According to Lemov 
(2010), who claimed that academic expectations increased the achievement of students, even students 
who experienced failure in their past make an effort when they face high expectations. 

Under the topic of planning for academic success, there are six techniques that could be 
perceived different to implement in classroom, yet play a significant role in the success of the remaining 
43 techniques. The activities under the structuring and presenting the course topic are explained with a 
gradual system called “me/us/you.” “Me” in this system reflects the activity of structuring or modeling 
the key concepts of instruction by the teacher. In the “us” stage following the “me” process, the teacher 
expands the key concepts in interaction with the students, enabling the participation of learners in the 
structuring process. At the final stage of “you,” an opportunity is provided for the learners to apply the 
knowledge they structured. 

Lemov (2010) proposed attracting the attention of the student to the course or the teacher using 
various games, questions, unusual stimuli, enabling the active participation of the student in the 
classroom. The topic of creating a strong class culture includes techniques proposed to transform the 
classroom into an environment where students worked very hard and exhibited their exemplary 
characters. Creating and maintaining high behavioral expectations topic reflects the processes in which 
the student would create and reinforce positive behavior that the student should exhibit in the class. In 
the first glance the topic of creating and sustaining high behavioral expectations may look similar to the 
academic expectations topic. While the techniques scrutinized under academic expectations topic 
finalize with success, in other words with the realization of the expectations, on the other hand, the 
techniques used under behavioral expectations finalize with sustainability of the behavior, in other 
words, reinforcement processes. Lemov (2010) argued that a good teacher should be self-oriented, well-
read individual who could create a positive and emotionally safe environment in the class and could 
address the whole classroom. Lemov (2010) claimed that only then the teacher would be effective and 
productive. 
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How to Be a Good teacher?: Melvin (2011), who started to work to propose a new model that 
focuses on teacher performances and could be used in teacher assessments, developed a group of 
performance criteria for teachers. These criteria were listed as “organization of the environment for 
change,” “organization of personal area and materials,” “Reflective instruction model,” “being a model 
as a leader,” “performing applications in breaks between classes,” “collaboration with parents,” and 
“creating a citizenship culture”. According to Melvin (2011), it is necessary to assess the extend to which 
teachers used the skills that were determined in the criteria listed in instructional activities. When a 
teacher uses these skills at a high level, it could be concluded that the teacher is a good teacher. 

 The current study aimed to reveal pre-service teachers'  use of 21st century learner and teacher 
skills that are required to quide 21st century learners. The relationships between the use of the 
abovementioned skills were the main conundrum of the current study. Thus, since obtaining 
information on 21st century learner traits and skills and 21st century teacher traits and skills is significant 
in this context, these skills are scrutinized holistically below. As individuals, teachers are expected to 
plan instructional activities parallel to their own learning abilities. The main purpose of the current 
study is to identify the relationship between the use of 21st century learner skills by pre-service teachers 
as 21st century learners and prospective 21st century teachers, and their use of 21st century teacher skills. 
In this context, the current study seeks answers for the following research questions: 

1. What is the level of pre-service teachers 21st century learner skills use? 
2. What is the level of pre-service teachers 21st century teacher skills use? 
3. Do utilization of 21st century learner and teacher skills by pre-service teachers differentiate 

based on 
a. gender, 
b. department, 
c. universities? 

4. Is there a significant relationship between pre-service teachers’ use of 21st century teacher skills 
and 21st century learner skills sub-dimensions? If there is, how does this relationship can be 
defined? 

Method 

In this section, information on the research design, population and sample, data collection tools, 
and processes of data collection and analysis are presented. 

Research Design 
The current study was conducted with co-utilization of single survey, causal-comparative and 

correlational survey research models. Single survey research models are research models that are 
conducted to identify the current status of individual variables as a type or amount (Karasar, 2003). The 
first and second research questions aim to reveal 21st century learner and 21st century teacher skills of 
pre-service teachers. Findings related to aforementioned research questions were attempted to be 
determined as types based on the factors and as amounts based on the levels. Thus, research questions 
were answered using single survey research model. 

Causal-comparative research models are those that examine whether an experienced situation 
or a case was differentiated based on one or more variables (Sönmez & Alacapınar, 2013). In addition, 
causal-comparative research models aim to determine the reasons and results of differences between 
human groups without an intervention on conditions and participants (Büyüköztürk, Kılıç Çakmak, 
Akgün, Karadeniz, & Demirel; 2013). The third research question was posed to test whether two 
dependent variables of the study (21st century learner and 21st century teacher skills uses) differentiated 
based on independent variables (gender, department and university). Since dependent variables would 
be grouped based on independent variables and the source of the difference would be investigated, 
causal-comparative research model was preferred. 
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The answer for the fourth research question was researched with correlational survey research 
model. This model is  used to determine the relationship between several variables or to make 
estimations based on this relationship (Fraenkel, Wallen, & Hyun, 2012). For the fourth research 
question, the relationship between 21st century learner skills sub-dimensions and the use of 21st century 
teacher skills variables was investigated. Since a model was proposed for the literature based on these 
relationships, it was considered appropriate to use this research model in responding the research 
question. 

Participants 
During data collection stage from the population, cluster sampling technique, one of the 

random sampling methods, was adopted. The cluster of the current study included 65 state universities’ 
graduated students in the 2014 – 2015 academic year. To determine the number of potential graduates 
from these 65 universities, 2011 Student Selection and Placement System (ÖSYS) Selection Guide (Center 
of Assessment Selection Placement [ÖSYM], 2011) was examined. After the examination, the number of 
potential senior students in faculties of education in 2014 – 2015 academic year was estimated. It was 
expected that there should be 54624 senior pre-service teachers in 65 different state universities. 
Education faculty of each university in that group was considered as a cluster and a random university 
selection was conducted. The selection was maintained until the number of pre-service teachers reached 
20% of the population size. According to Arıkan (2004), if the number of units in the determined sample 
equals to 20% of the population, this could be used as an approach to determine the sample size. Since 
the total number of potential pre-service teacher graduates was 54624, selection was sustained until the 
sample size reached to 11180, beyond the 20% count of 10925. The ratio of the number of potential 
graduate pre-service teachers in the universities included in the sample to the number of total possible 
pre-service teacher graduates, in other words, the ratio of the number of units in the sample to the 
number of units in the population was over 20% (11180 / 54624 = 20.5%). Thus, it was concluded that 
the determined sample size represented the population and data collection phase was initiated. Data 
collection was on a voluntary basis. Data was collected from pre-services teachers that were accessible 
and voluntary during the data collection process. Distribution of participating pre-service teachers who 
responded to the data collection tools based on gender, department and universities are presented in 
Tables 1, 2 and 3, respectively. 

Table 1. Distribution of Participating Pre-Service Teachers Based on Gender 
Gender f % 
Female 1581 63.1 
Male 866 34.6 
Undeclared 59 2.4 
Total 2506 100 

 
Table 2. Distribution of Participating Pre-Service Teachers Based on 
Their Departments 
Department f % 
Computer Education & 
Instructional Technology 

249 9.9 

Educational Sciences 580 23.1 
Fine Arts Education 88 3.5 
Primary Education  1188 47.4 
Special Education 144 5.7 
Foreign Languages 39 1.6 
Other 130 5.2 
Undeclared 88 3.5 
Total 2506 100 
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Table 3. Distribution of Participating Pre-Service Teachers Based on 
Their Universities 
University f % 
Balıkesir 364 14.5 
Necmettin Erbakan 338 13.5 
Fırat 427 17.0 
Kilis 7 Aralık 180 7.2 
Uşak 292 11.7 
Dicle 65 2.6 
Ankara 150 6.0 
Gazi 138 5.5 
Ahi Evran 328 13.1 
Mehmet Akif Ersoy 144 5.7 
Hacettepe 80 3.2 
Total 2506 100 

Total participants in the data collection process in Turkey sample was 2506. Dataset was formed 
with the data obtained from these participants and the analysis process was initiated and whenever 
deemed necessary, extreme values were excluded from the dataset and the number of sample was 
reduced to 2473. 

Data Collection Tools 
21st century learner skills use scale and 21st century teacher skills use scale were utilized to collect 

the data. 21st century learner skills use scale was developed by Orhan and Kurt (2015) based on the 
resources by OECD, AASL (2007), Wagner (2008) and Trilling and Fadel (2009). The scale contains four 
factors of cognitive skills, autonomous skills, collaboration and flexibility skills, and innovation skills 
and 31 items. Total explained variance of the scale was calculated as 34.75% and the internal consistency 
coefficient was found as .892 (Orhan & Kurt, 2015). The main reason of total explained variance of this 
scale is conducting maximum likelihood method to enhance context validity (Kline, 1993). The 
established structure was confirmed using confirmatory factor analysis as well (χ2 / df = 0.65; p = 1.00; 
RMSEA = 0.00). 21st century teacher skills use scale was also developed on the basis of MEB general 
teacher proficiencies, ISTE standards for teachers, and the resources by Lemov (2010) and Melvin (2011) 
(Orhan Göksün & Kurt, 2015). The scale includes 27 items grouped under five factors of administrative 
skills, technopedagogical skills, confirmative skills, flexible teaching skills and productive skills. Total 
explained variance of the scale was calculated as 40.33% and the internal consistency coefficient was 
found as .870 (Orhan & Kurt, 2015). The established structure was confirmed using confirmatory factor 
analysis as well (χ2 / df = 0.87; p = 0.95; RMSEA = 0,00). Both data collection tools are in the form of five-
point Likert-type scale that expresses the frequency of use. Total scores for the scales were calculated 
by totaling the points scored in each item and dividing this total by the number of items, in other words 
by taking the arithmetic mean. Thus, standard scores were obtained for all data collection tools and 
more valid and reliable statistical comparisons were obtained (Orhan Göksün, 2016). 

Procedure 
Necessary permissions were obtained to conduct data collection processes in ethical standards. 

Following the documents of ethical committee approvals from 11 universities where the data would be 
collected, data collection procedures were initiated. Both data collection tools were printed on one form 
and posted to 11 universities earmarked for collection of data from attending senior pre-service teachers. 
Thus, it was possible to collect responses from the same individual in both data collection tools. This 
fact facilitated to reach the model that was developed for 21st century learner skills use and 21st century 
teacher skills use, which was the main purpose of the study. Participation to the study was based on a 
voluntary basis. Associated with the ethical approvals, individuals that participated voluntarily 
completed the forms. Thus, although the possible number of participants were 11180, only 2506 
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participants completed the forms. Whenever necessary, the researchers visited the universities in the 
sample to administrate the data collection procedure. In other cases, a form, prepared by the researchers, 
that explained the issues that need to be considered during the data collection process was sent to the 
universities. Otherwise, data collectors were supported via e-mail and phone. 

Results 

There are some preconditions for MANOVA and structural equation modelling (SEM) which 
were conducted for answering research questions. These are (Pallant, 2007);  

1. There have to be more cases each cell than dependent variables. 
2. Withdrawing outliers from data set. 
3. Data have to be distributed univariate and multivariate normally. 
4. Multicollinearity and singularity. 
5. Homogenity of varience-covarience matrices These preconditions were analyzed and it was 

seen that all these preconditions were met. The case number were 2473 after withdrawing data 
from data set and all analysis were conducted on this withdrawn set. 

At which level pre-service teachers use 21st century learner skills? 
Standardized total scores obtained in 21st century learner skills use scale were used to answer 

this research question. In addition to the total score obtained, the research question was responded by 
obtaining standardized total scores for each factor, in other words, for each sub-dimension as well. 
These standardized scores are displayed in Table 4. 

Table 4 demonstrates that the scores of pre-service teachers on 21st century learner skills use 
scale were listed in descending order as cognitive skills, innovation skills, collaboration and flexibility 
skills, and autonomous skills. The reason behind the fact that cognitive skills were the most used skills 
was the higher rate of utilization of cognitive skills by students in the education system. However, the 
fact that autonomous skills were the least used skills among the learner skills could be seen as an 
indication of the pre-service teachers utilizing self-management skills less than other skills. 

 Since 21st century learner skills use score was standardized, it is known that a pre-service teacher 
could obtain 1 – 5 points. The fact that 21st century learner skills use score of pre-service teachers was 
higher than the midpoint 3 (x̄21stcenturylearnerskillsuse = 3.96) could be accepted as an indicator that pre-service 
teachers used 21st century learner skills at a level over the average. However, this average is not very 
close to the highest score of 5. Thus, it could be said that use of the related skills by the pre-service 
teachers was not at high levels.  

At which level pre-service teachers use 21st century teacher skills? 
21st century teacher skills use scores for pre-service teachers was calculated by the mean scores 

obtained from 21st century teacher skills use scale scores for five sub-factors and general use scores. To 
answer the research question, mean scores were compared. The related scores are presented in Table 5. 

  

Table 4. Scores Obtained From 21st Century Learner Skills Use Scale And Each Factor Therein 
Score n x ̄ sd 
Cognitive skills use 2473 4.23 .458 
Innovation skills use 2473 4.02 .714 
Collaboration and flexibility use 2473 3.81 .640 
Autonomous skills use 2473 3.78 .608 
Total score of 21st century learner skills use 2473 3.96 .483 
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Table 5. Scores Obtained For Each Factor On 21st Century Teacher Skills Use Scale 
Score n x ̄ sd 
Confirmatory skills use 2473 4.57 .471 
Administrative skills use 2473 4.18 .495 
Productive skills use 2473 4.11 .710 
Flexible teaching skills use 2473 3.90 .808 
Technopedagogic skills use 2473 3.77 .464 
Total score of 21st century teacher skills use 2473 4.11 .451 

As shown in Table 5, the scores of pre-service teachers on 21st century teacher skills use scale 
were listed in descending order as confirmatory skills, administrative skills, productive skills, flexible 
teaching skills and technopedagogical skills. Confirmatory skills reflect the respect and reinforcement 
of the learner behavior. The fact that the highest score obtained in the scale came from that factor 
(x̄confirmatoryskilluse = 4.57) could be considered as an indicator that future teachers had a confirmatory 
attitude towards the personal traits and positive behavior of the learners. However, the low scores 
obtained in the use of technopedagogical skills that are considered to increase the productivity of 
instruction process in the literature (Ceylan, 2015) could demonstrate that technopedagogical skills of 
pre-service teachers were at a lower level when compared to other skills, but it could also indicate that 
they did not use these skills as much as others in instruction processes. 21st century teacher skills use 
score (x̄21stcenturyteachingskillsuse= 4.11), which has a maximum point of five and a midpoint of 3, indicated that 
it was above the midpoint and even closer to the maximum score possible. This case demonstrated that 
pre-service teachers used 21st century teacher skills, which are scrutinized in the current study, in 
instruction processes. 

Do 21st Century Learner and Teacher Skills Uses by Pre-Service Teachers Differentiate Based 
On Demographic Variables (Gender, Department, University)?  

In answering this research question, MANOVA parametric test was conducted. The superiority 
of analysis of variance when compared to other comparative tests is its capacity to include the 
interaction between independent variable or variables in the analysis and reduce the margin of error in 
the final analysis (Akbulut, 2010; Huck, 2012; Tabachnick & Fidell, 2012). MANOVA is conducted in 
cases where there is more than one dependent variable and makes it possible to calculate the interaction 
between dependent variables in the analysis and is one of the most powerful analysis methods, reducing 
the margin of error considerably (Can, 2014). Since there was two dependent and three independent 
variables in the current study, data analysis was conducted with MANOVA to increase the reliability 
of findings and to reduce the margin of error. MANOVA findings are given in Table 6. 

Table 6. Simultaneous Comparison of 21st Century Learner Skills Use And 21st Century Teacher Skills 
Use of Pre-Service Teachers Based on Demographical Variables 
Source of the Variance F df η2 Power p 
University 3.106 20 .014 1.000 .000 
Gender 4.018 2 .004 .719 .018 
Department 2.764 12 .007 .988 .001 
University * Gender 1.684 20 .007 .968 .029 
University * Department 1.919 50 .021 1.000 .000 
Gender * Department .660 12 .002 .396 .791 
University * Gender * Department .822 48 .009 .926 .805 
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MANOVA findings displayed in Table 6 demonstrates that there was no significant difference 
when three independent variables were considered simultaneously (F(university*gender*department)48 = .822; p > 
0.05). Furthermore, MANOVA result where gender and department variables were considered in 
conjunction was not significant either (F12 = .660; p > 0.05). When power ratings for the abovementioned 
analyses are considered, and since the power for the analysis where the three variables were considered 
simultaneously was above .80 (Power(university*gender*department) = .926), it could be said that sample size was 
adequate (Cohen, 1988), however the power of the analysis where gender and department variables 
were compared simultaneously was quite low (Power(gender*department) = .396) (Cohen, 1988). This fact 
indicated that a larger sample was required to compare gender and department variables 
simultaneously. Analysis of the other variables presented in the table showed that 21st century learner 
skills use and 21st century teacher skills use by pre-service teachers differentiated individually based on 
university, gender and department variables (F(university)20 = 3.106; p < 0.05), (F(gender)2 = 4.018; p < 0.05), 
(F(department)12 = 2.764; p < 0.05). However, it was also observed that the abovementioned dependent 
variables differentiated based on the MANOVA model where university and gender, and university 
and department variables were considered together (F(university*gender)20 = 1.684; p < 0.05), (F(university*department)50 

= 1.919; p < 0.05). It was observed that the effect sizes were low (Cohen, 1988). When power of the same 
variables were examined, it was determined that adequate sample sizes were obtained for all variables 
(Power(university) = 1.000; Power(department) = .988; Power(university*gender) = .968; Power(university*department) = 1.000) 
except the gender variable (Power(gender) = .719). However, since the calculated power rating for the 
gender was close to the value of .80, it could be argued that it was at an acceptable level (Cohen, 1988). 
All these findings demonstrated that the aforementioned differences between the dependent variables, 
in other words, 21st century learner skills use and 21st century teacher skills use, were statistically 
significant, sample size was adequate for the conducted analysis, however, there were other variables 
that caused the differences as well. 

Path diagram that explains the relationship between the sub-dimensions of 21st century 
learner skills use and 21st century teacher skills use  

Path analysis is a statistical method considered under SEM and used to model the explanatory 
relationships between variables that are interrelated and/or accepted in the literature (Çelik & Yılmaz, 
2013). The views that teachers teach the way they learn (Burns & Sinfield, 2004; Minton, 2005; Tennant, 
McMullen, & Kaczynski, 2009), which form the general framework of the current study and the reason 
for the use of this method to answer the research questions, established the general theoretical 
framework of the path analysis. These views indicate that sub-dimensions of 21st century learner skills 
use are predictors of 21st century teacher skills use. Thus, it was considered appropriate to define paths 
from 21st century learner skills use sub-dimensions to 21st century teacher skills use in SEM. 

Pintrich and DeGroot (1990) argued that self-oriented individuals used cognitive strategies in a 
more active manner. However, Pajares and Kranzler (1995) claimed that self-controlled students use 
their cognitive skills more actively as they use self-control mechanisms. When it is considered that 
autonomous skills, one of the dimensions proposed in the current study, explained autonomous 
learning skills that are realized as a result of integration of self-management, self-control skills and skills 
to work individually or within a group, it was proposed to define a path from 21st century learner skills 
sub-dimension autonomous skills to cognitive skills based on the study by Pajares and Kranzler (1995). 

To develop cognitive skills of learners, it is necessary to include them in mutual learning 
techniques and collaborative activities by being a model for one another and guiding each other (Perkins 
& Salomon, 1989). Ryan and Pintrich (1997) claimed that students with low level social and cognitive 
skills have problems in asking the assistance of their peers, and thus, they fail in collaborative activities. 
Based on these resources, it was decided to define a path from 21st century learner skills sub-dimensions 
collaboration and flexibility skills to cognitive skills. 
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Self-control and self-management skills reflect personal skills and abilities (Leung, Siu, & 
Spector, 2000; Rotter, 1966; Yalçın, Tetik, & Açıkgöz, 2010). Similarly, innovativeness that implies 
adaptation of innovations before other individuals (Rogers, 2010) is a personal trait as well. However, 
collaboration skills require interpersonal communication ability (Slater & Ravid, 2010). Bearing in mind 
that self-control and self-management skills were considered within the context of autonomous skills in 
the current study and based on the information that collaboration implies interpersonal skills, and 
autonomous skills and innovativeness implies personal skills, making path definitions between 
autonomous skills and collaboration and flexibility skills, and between innovation skills and 
collaboration and flexibility skills was not possible. In addition, in a study, Tabak, Erkuş, and Meydan 
(2010) did not find a relationship between innovative individual behavior and locus of control, more 
clearly, having internal control or external control and innovative individual behavior. Thus, a path was 
not defined between innovative skills and autonomous skills. 

To define paths in SEM in addition to the theoretical framework, at least an intermediary level 
relationship must exist between the variables (Çelik & Yılmaz, 2013). Variables within the scope of the 
current study are the scores obtained throughout the 21st century teacher skills use scale and in the sub-
dimensions of the 21st century learner skills use scale. Abovementioned relationship was found using 
Pearson coefficient, since the variables were continuous and exhibited a normal distribution (Field, 
2009). Obtained findings are presented in Table 7. 

Table 7. Correlation Between 21st Century Teacher Skills And 21st Century Learner Skills Use Sub-
Dimensions 

n= 2473 
Cognitive 

learner 
skills 

Autonomous 
learner skills 

Collaboration 
and flexibility 
learner skills 

Innovation 
learner skills 

Autonomous learner skills  .526** - - - 
Collaboration and flexibility learner skills  .593** .556** - - 
Innovation learner skills .529** .411** .507** - 
21st century teacher skills .699** .407** .559** .455** 

According to Büyüköztürk (2012), coefficients below 0.30 define low; coefficients between 0.30 
and 0.70 define intermediate; and coefficients over 0.70 define high level of correlation when 
interpreting the correlation coefficients displayed in Table 7. Based on these ranges, it could be observed 
that there was an intermediary level correlation between all variables that were subjected to path 
analysis. Here, a path could be defined between each variable, however, since there was no correlation 
between autonomous skills and innovative skills as demonstrated in the literature, and no studies were 
found in the literature that scrutinized the relationships between autonomous skills and collaboration 
and flexibility skills, and innovation skills and collaboration and flexibility skills, path definitions 
between these dimensions were not conducted. The model is presented in Figure 1 below: 
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Figure 1. Structural Equation Model Created Based on 21st Century 

Teacher Skills Use And 21st Century Learner Skills Sub-Dimensions Use 

Examination of the model displayed in Figure 1 shows that all defined paths were significant 
and adequate. In other words, all 21st century learner skills use sub-dimensions predicted 21st century 
teacher skills use and significant paths could be defined from all sub-dimensions to 21st century teacher 
skills use. Furthermore, 21st century learner skills use sub-dimensions autonomous skills and 
collaboration and flexibility skills predicted cognitive skill use by pre-service teachers. In addition to 
the form of the model, fit indexes of the model are important as well. Model indexes could be similarly 
analyzed using confirmatory factor analysis, one of the structural equation models. Fit indexes of the 
model are presented in Table 8. 

Table 8. Structural Equation Model Fit Indexes Established Based on 21st Century Teacher Skills And 
21st Century Learner Skills Sub-Dimensions 

Fit Index Best Fit Index 
Observed Fit 
Index 

Reference 

χ2/df 0≤ χ2/df≤2 1.83 (Tabachnick & Fidell, 2012) 
p value .05≤p≤1.00 0.96 (Hoyle, 1995) 
RMSEA 0≤RMSEA≤.06 0.05 (Schumacker & Lomax, 2004; Thompson, 2004) 
SRMR 0≤SRMR≤.05 0.05 (Kenny, 2010) 
NFI .95≤NFI≤1 0.95 (Kenny, 2010) 
NNFI .95≤NNFI≤1 0.98 (Arbuckle, 2007) 
CFI .95≤CFI≤1 0.98 (Hu & Bentler, 1999) 
GFI and AGFI GFI>AGFI 0.85>0.83 (Blunch, 2008; MacCallum & Sehee, 1997) 
χ2=1011.05; df=554 
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As demonstrated in Table 8, fit indexes of the created model fit within the range of the best fit 
indexes. Thus, it could be stated that there was a significant relationship between 21st century teacher 
skills use and cognitive, autonomous, collaboration and flexibility and innovativeness learner skills. 
Furthermore, the relationships defined between cognitive learner skills and autonomous and 
collaboration and flexibility skills were significant as well. 

Discussion, Conclusion and Suggestions 

Within the framework of the purposes of the study, 21st century learner skills use and 21st 
century teacher skills use of pre-service teachers were examined under four dimensions of; 

• Cognitive skills 
• Autonomous skills 
• Collaboration and flexibility skills, and 
• Innovation skills. 

21st century teacher skills were analyzed in five dimensions of; 

• Administrative skills 
• Technopedagogic skills 
• Confirmative skills 
• Flexible learning skills, and 
• Productive skills. 

Obtained use scores are interpreted bearing in mind the facts that the highest score that could 
be obtained in the scales and sub-dimensions of the scales was five, mean was three, and the minimum 
score was one. Thus, the analysis of pre-service teachers’ use of 21st century learner skills and its sub-
dimensions, over-the-mean levels use scores were observed for all items (x̄cognitiveskills = 4.23, x̄innovationskills = 
4.02, x̄collaborationandflexibilityskills = 3.81, x̄autonomousskills = 3.78, x̄21stcenturylearnerskillsuse = 3.96). Over the midpoint use 
score could be an indicator of the fact that the related skill was used over the mid level. Use rates of 
abovmentioned skills by pre-service teachers indicate that cognitive skills were the most widely used 
skills, whereas autonomous skills were the lowest used. 

 According to Young (2012), instructional activities designed by teachers who experience 
generation conflict with their learners could only activate cognitive processes. For these activities to use 
other skills of the learners as well, initially the teachers should know learners and then design the 
instructional activities accordingly. The fact that the findings of the current study, which indicate 
cognitive skills were the most frequently used skills, could be interpreted as the generation conflict that 
today’s students experience with their teachers. Furthermore, PISA results demonstrated that Turkey 
was behind the desired level despite recent investments in education. PISA is not designed to measure 
how far the students comprehend the course content, but how much they were able to use the 
knowledge they acquired in classes in the real life and/or in solving the problems they encounter (Anıl, 
Özer Özkan, & Demir, 2015). Turkey was unable to reach a desired level in the list created with the 
country results obtained in this exam. Thus, it could be stated that high level use of cognitive skills by 
the students was not sufficient to solve the problems of the contemporary life. In the current study, it 
was observed that pre-service teachers used cognitive skills at a high level, however, their use of skills 
that are used to resolve real-life problems such as autonomous skills, collaboration and flexibility skills 
was close to the intermediate level. The finding that pre-service teachers mostly used the 21st century 
learner cognitive skills is consistent with PISA results. When it is considered that PISA is an assessment 
of whether students could transfer what they have learned to other and real-life problems and issues, 
the fact that students predominantly use their cognitive skills could explain that Turkey falls behind of 
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other OECD countries in this test (Anıl et al., 2015; Çelen, Çelik, & Seferoğlu; 2011). One of the theoretical 
pillars of the 21st century teacher skills scale, developed for the current study, was the OECD standards. 
The reason behind the consistency between the data obtained on 21st century learner skills use and the 
PISA results could be the fact that the scale was based on the OECD standards. 

 Curriculum for teacher training undergraduate programs designed in the workshops 
conducted in 2006 has been implemented in faculties of education since 2006 – 2007 academic year. 
Albeit flexible, this curriculum generally includes 50% field knowledge and skills, 30% teaching 
occupation knowledge and skills, and 20% general knowledge courses (Council of High Education 
[YÖK], 2007). Another reason for the higher level of cognitive skill use than the other skills by pre-
service teachers studying in the current teacher training programs could be the high concentration of 
field knowledge courses and low number of general knowledge courses that they could transfer the 
knowledge acquired in the field courses in the training program. 

 Instructional design processes start with the phase of audience analysis (Fer, 2009; Gagne, 
Wager, Golas, Keller, & Russell, 2005; Şimşek, 2009). For pre-service teachers to conduct effective target 
audience analysis, their use of 21st century learner skills should be developed. In other words, pre-
service teachers who are more aware of their own learning and skills could conduct more effective 
audience analysis and it is a requirement to improve these skills beyond the current level. 

 It was observed that 21st century teacher skills use and sub-dimension scale scores of pre-service 
teachers were x̄confirmativeskills = 4.57, x̄administrativeskills = 4.18, x̄productiveskills = 4.11, x̄flexibleteachingskills = 3.90, 
x̄technopedagogicskills = 3.77, x̄21stcenturyteacherskillsuse = 4.11. Parallel to their use of 21st century learner skills, it was 
determined that pre-service teachers used 21st century teacher skills above the intermediate level as well. 
Findings of a study by Brun and Hinostroza (2014) demonstrated that teachers-in office had 
occupational development needs. In addition, the finding by Bunker (2012) that pedagogical approaches 
used by today’s teachers could not fulfill the requirements of 21st century learners reveals the 
significance of the level of 21st century teacher skills use. When it is considered that the teacher skills 
measured within the context of the current study were shaped within the framework of 21st century 
pedagogy, it could be argued that over the intermediate level 21st century teacher skills use of pre-
service teachers, who are the future teachers, would facilitate their career lives. 

 It was observed that pre-service teachers mostly used confirmative skills among the 
abovementioned skills. Miller and Pedro (2006) proposed that the most important behavior that the 
teachers should perform to create an emotionally safe classroom was an attitude that matches the 
learner behavior and approves the correct behavior. When it is considered that confirmative skills mean 
an attitude that approves the correct behavior of the learners within the context of this study, it could 
be observed that the findings of this study are consistent with the suggestions by Miller and Pedro 
(2006). However, it is also known that teachers have the tendency of reinforcing positive behavior due 
to the once-applied behaviorist approach in Turkish education system. When it is considered that 
participating pre-service teachers had such an experience in their previous academic experiences, it is 
the view of these authors that their tendencies to reinforce positive behavior occurred naturally as a 
result of that process. Furthermore, due to the transformation of the educational philosophies in our 
education system, the same generation experienced the transformation to constructivism approach as 
well and developed an awareness for confirming learner behavior by respecting individual differences. 
It was an expected finding that our pre-service teachers, who have the tendency to confirm learner 
behavior by respecting individual differences similar to the reinforcement behavior, would have high 
levels of confirmative skills utilization. 
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 It was observed in the current study that technopedagogical skills were the least used skill 
dimension by pre-service teachers. Contrary to this finding, Adıgüzel and Yüksel (2012) stated that 
teachers did not individually use the technology in the classroom, however used the technology at an 
acceptable level by supporting it with their pedagogical skills. Interviews with teachers conducted in 
the study demonstrated that they had good levels of utilizing available technologies in the classroom 
together with the pedagogical approaches. However, the study by Adıgüzel and Yüksel (2012) was a 
qualitative study conducted with teachers who were on duty. Hence, the differences between the 
findings of these two studies could have driven by the effective use of pedagogical skills by the 
experienced teachers in the study group and the contextual characteristics of qualitative research 
findings.  

 A review of teacher training programs revealed that technology knowledge courses were 
limited to Computer I and Computer II courses with the sole exception of  Computer Education and 
Instructional Technology department curriculum (YÖK, 2007). Furthermore, despite the fact that an 
evolution is being experienced in the profession of teaching towards technopedagogic content 
knowledge (Turkish Association of Education [TED], 2009), no technopedagogic or technopedagogical 
content knowledge courses were encountered in the teacher training curriculum. Teacher training 
program could be considered as one of the reasons why pre-service teachers, who were trained with an 
outdated curriculum when compared to current standards, used technopedagogical skills at the lowest 
level. Şad, Açıkgül, & Delican (2015) measured the perceptions of pre-service teachers on 
technopedagogic content knowledge. Their findings demonstrated that pre-service teachers expressed 
that their technopedagocial knowledge levels were good. Contrary to the findings by Şad et al. (2015), 
the current study aimed to reveal the pre-service teachers’ usage levels of these skills, in other words, 
the data was collected using more application oriented items. It was thus considered that the findings 
of the two studies differed on that basis. 

 It is considered that the main reason behind the low level of technopedagogic skills use revealed 
in the current study when compared to other skills could be the lack of adequate technology training. 
To prepare the learners for the world of 21st century, it is quite important to teach the innovations with 
innovations and to enrich old instructional methods with technology use (Klopfer, Osterweil, Groff, & 
Haas, 2009). Clark (2008) argued that the most significant factors that affect the use of technological tools 
by teachers were the lack of professional development activities towards the use of these tools. 
Supporting this finding, Karadeniz and Vatanartıran (2015) stated that teachers who did not receive 
technology training perceived themselves less proficient in technopedagogical knowledge when 
compared to teachers who received technology training in their study. Garba, Byabazaire, and Busthami 
(2015) argued that technopedagogical content knowledge proficiencies of teachers were low and these 
proficiencies should be developed primarily to improve 21st century learning environments. Koh, Chai, 
Benjamin, and Hong (2015) stressed that teachers should be proficient in all technological pedagogical 
content knowledge (TPACK) dimensions in the educational processes provided for 21st century learners. 
Thus, it could be argued that it is necessary for pre-service teachers to take a step toward achieving 
better in these skills than their current situation. Parallel to the findings of the current study, studies in 
the literature that scrutinized the development of technopedagogic skills of teachers and pre-service 
teachers (Ersoy, Kabakçı Yurdakul, & Ceylan, 2016; İşigüzel, 2014; Karadeniz & Vatanartıran, 2015; 
Klopfer et al., 2009; Şimşek, Demir, Bağçeci, & Kinay, 2013) expressed that 21st century teachers used 
these skills insufficiently and they should develop these skills. It could be stated that the main reasons 
behind that fact were insufficient number of faculty members, physical utilities and technological 
infrastructure, and inability to train teachers who could adopt the transformation of the pedagogical 
system from behaviorist approach to TPACK. 

 MANOVA was used in responding to another research question in the current study, “does 
utilization of 21st century learner and teacher skills by pre-service teachers significantly differ based on 
gender, university and department variables?” . Analyses demonstrated that dependent variables (21st 
century learner skills use * 21st century teacher skills use) differed with university and department 
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variables in addition to the interaction of university and department. Pre-service teachers are placed in 
higher education with SSPS. Both base points and point types of the universities and departments they 
select and placed differ (ÖSYM, 2011). Thus, it could be argued that pre-service teachers differentiate 
during the process of their placement in the universities and departments based on their achievements, 
and the difference occurring in dependent variables basically derived from the aforementioned 
differentiation. Furthermore, learning experiences that pre-service teachers have in their universities 
differ based on the differences between faculty members and content of the departments as well. These 
different learning experiences could have affected both 21st century learner skills use and 21st century 
teacher skills use by pre-service teachers. There was no study in the literature that addressed 21st century 
learnings skills use and 21st century teacher skills use or compared these based on independent 
variables. Thus, another reason behind our finding could the interaction between the dependent 
variables.  

 In addition, the “teachers teach the way they learn” hypothesis tested in the current study was 
confirmed. According to SEM, it can be said that all 21st century skills use sub-dimensions predicted 21st 
century teacher skills use. This finding was consistent with the resources (Burns & Sinfield, 2004; 
Minton, 2005; Tennant et al., 2009) that proposed the abovementioned hypothesis. Learning takes place 
as a result of the communication between teachers and learners. In this process, teacher shapes the 
learning processes by structuring the content or making it available for the structuring by the learner. 
The hypotehesis as “teachers teach the way they learns” means that they would structure instructional 
activities and content based on the best way they know how to learn. This situation implies that coding 
and decoding in learning processes would be conducted consistent with the schemes of the teacher. 

 In the current study, significant and positive correlations between 21st century learner skills use 
sub-dimensions and 21st century teacher skills were revealed within the context of the proposed model. 
This finding reflects the fact that as pre-service teachers’ 21st century learner skills use increased, their 
21st century teacher skills use increased as well, and as 21st century learner skills use decreased, their 21st 
century teacher skills use decreased as well. Thus, it is observed that the defined correlations could 
affect learning environments in two directions, namely positively or negatively. For instance, a pre-
service teacher who expects the diversification of the activities in learning processes is expected to 
provide his/her own students with a variety of activities in his/her own teaching processes in the future. 
On the other hand, when the condition of not being self-controlled, which could be considered as a 
negative situation with respect to 21st century learner skills, is considered, it could be argued that a 
teacher who forms the learning process with externally dependent learning activities would likely to 
demonstrate the same behavior when planning the instructional activities, and thus, would affect the 
learning of 21st century students negatively. These results demonstrated that confirmation of the 
hypothesis that proposed that teachers teach the they learn could be a significant finding for faculties 
of education, which are teacher training institutions, to train successful teachers of the future. This 
finding demonstrates that good teachers are good students at the same time. It could further be argued 
that faculties of education also need to develop learner skills of pre-service teachers in addition to 
training pre-service teachers to achieve teaching skills. 

 In addition to these results, correlations between learner skills uses were also scrutinized. 
Within the model, pre-service teachers’ use of autonomous skills and collaboration and flexibility skills 
predicted their use of cognitive skills. This finding was consistent with the studies that were the 
theoretical resources for SEM (Leung et al., 2000; Pajares & Kranzler, 1995; Perkins & Salomon, 1989; 
Pintrich & DeGroot, 1990; Rogers, 2010; Rotter, 1966; Ryan & Pintrich, 1997; Slater & Ravid, 2010; Tabak 
et al., 2010; Yalçın et al., 2010). In other words, cognitive skill use revealed in the current study is affected 
by autonomous skill use and collaboration and flexibility skills use. When the paths between pre-service 
teachers’ 21st century learner skills sub-dimensions are scrutinized based on the significant and positive 
correlation between the abovementioned skills, it could be observed that as autonomous skills use 
increased, cognitive skills use increased as well. Thus, it could be stated that high self-control and 
autonomous skills use of pre-service teachers facilitates their utilization of cognitive skills in learning 
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processes or caused them to use cognitive skills. Similarly, based on the correlation between 
collaboration and flexibility skills use and cognitive skills use, it could be argued that individuals who 
could guide learning processes with collaborative activities and render their learning independent from 
the environment use cognitive skills more in learning processes. 

 Cognitive skills could resolve several learning problems encountered in educational 
environments and could be transferred to skill areas such as collaboration, self-management or self-
confidence (Billing, 2007). This information serves as another evidence for the significance of the paths 
defined between the abovementioned skill uses. However, autonomous skills and collaboration and 
flexibility skills are separate skills by nature. As is known, autonomous skills indicate autonomous 
behavior in learning processes based on personal skills. Collaboration is a required skill to work within 
a group. This case is the prime reason why no path was constructed between autonomous skills and 
collaboration and flexibility skills. 

 A significant path was defined between innovation skills and 21st century learner skills use, but 
it was not possible to define significant paths between the other sub-dimensions of 21st century learner 
skills use. Thus, it could be argued that innovation skills were related to 21st century teacher skills, but 
they were not related to other 21st century learner skills. Similarly, Brun and Hinostroza (2014) 
emphasized in their study that teachers who could actively use new technologies should be trained for 
active use of technologies presented to educational environments. Since the concept of innovation in the 
current study reflects the skills to use new technologies, the finding that pre-service teachers who used 
innovation skills at a higher level could use 21st century teacher skills actively as well was consistent 
with the findings by Brun and Hinostroza (2014). On the other hand, Mardis and Dickinson (2009) 
explained the significance of skills such as school culture, communication processes, self-control skills 
for learning processes based on the views communicated about the AASL standards. Another finding 
of this study was the opinion that AASL could find a common ground for the learners since it does not 
stress technology like NETS. Thus, it could be argued that skills of using new technologies could 
discriminate learners. Therefore, it could be stated that the main reason why it was not possible to define 
a path between innovation skills and other 21st century learner skills in the model proposed in the 
current study was this discriminative factor. 

 Current study was limited participated preservice teachers, used data collection tools and 
variables. The sample of the study was determined as preservice teachers. Moreover, via 21st century 
teacher skills use scale, the data may be collected from teacher-in-duty. Thanks to this, their use of this 
skills may be revealed and compared with regard to seniority, duty stage etc.. Comparision analysis 
may be conducted by changing and extending independent variables. Similar with 21st century teacher 
skills use, via 21st century learner skills use scale, the data may be collected from K-12 students and 
revealed their use of these skills. In this study, the predictability of 21st century learner skills’ sub 
dimensions to 21st century teacher skills was analyzed via SEM. In addition to this, the predictability of 
some skills such as different literacy skills and their sub dimensisons may be searched. Additionally, 
action researches may be designed to raise preservice teachers use of both 21st century learner skills and 
21st century learner skills. 
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