CHAPTER 1

INTRODUCTION

1.1 Background of the Study

The illiterate of the 21st century will not be those who cannot read and write, but

those who cannot learn, unlearn, and relearn
- Alvin Toffler

As Toffler touched uponexpectations from Z%century citizes have changedA
contemporaryindividual in the current era is expected to adapt to major alterations
occurring in every aspexof life. For such an adaptation, individuals require some
specific skills.While alterations insocal and ecanomic systems haveolished the
importance and merit of the specific skill set, the responsibility of transmitting them

to citizens of tomorrow have naturally been on education through teachers.

The transition to the 21st century has risen the focusendhon of the knowledge
society. The term, knowl edge society, r
knowl edge function as commoditieso (Ande
in information and communication technologies, improved features ahcmiation

such as quicker access to knowledge have triggered a global change. Accordingly,
contemporary nations with ICT infusion during the end of the 20th century have begun

to convert into knowledge societies (Vallima & Hoffman, 2008). Through the
conwersion into a knowledge society, social institutions such as economy and
education have also gone under the influence. Consequently, a reconsideration in
attributes of human capital under economy and, in return, discussions on curriculum

under education va risen.



The alteration in economic structures towatigs knowledgeeconomy resulted in
modifications of the terms defining skills in the 21st century for employability,
citizenship and selctualization (Dede, 2010; Bellan@910). The business sector in
knowledge economy started looking fskilful knowledgeworkers since the way
citizens work has also shiftedli{ton, 2009. As an example, for this era, diversely
gathered teams are formed in working environments equippdd the latest
technological advances to cope with frequentlyddfined problems affecting
institutions (Griffin, Care & McGaw, 2012). As a consequence, expected skill sets of
a citizen has changed and business sector pointed demands on educaticaaisprogr
to raise citizens with the new description of knowledge workers.

The expectations from education have elevated the everlasting discussions among two

different approaches thecurriculum(Bridges, 2000). While one approach advocates
curriculguinveans baodiya of knowl edgeodo apart from 't
institutions, another views it as a means that is supposed to respond to the needs of
demandi ng economy i n favor of |l earner so S
employability (Moore & Young2001; Scott, 2006). Still, international governmental

collaborations including Turkey on educational policy such as Bologna declaration

have embraced the latter approach to keep societies functioning both in national and
international stages (Karseth, B)0Although such collaborations arose to agree upon

a consensus in educational policies in the new ceramgther agreement on which

skills to include as key curricular outcomes to raise skillful citizens for theettury

was also needed.

To decideuponwhich curricular outcomeshould be considered as essentials and
included in national curriculavarious organizations around the weorklich as
Partnership for 21st Century Learnir@ganization for Economic Cooperation and
Developmenior OECD and European Union as welhave gathered up (Chu et,al
2017; Voogt & Roblin, 2012). As a result, divelopedrameworksfrom previously
mentioned organizationgssentially pointed towardsone overarching skill set:

learning and innovation skills (Voogt &oblin, 2012) or, in other words, 4Gs
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essentials for Zicentury learners and citizer®r that reasarthe skill set hagquickly

become cardinal components respectively in the development of European
Qualifications Frameworkproposed in 200§Europea Commission, 2008)and

Turkish Qualification Frameworik 2007(CoHE, 2007)Moreover, the same skill set

has also taken its place in Turkeyods teai
and disseminated to faculties of education to align their ézamthucation curricula
accordingly.Consequently, learning and innovation skills have beehe focus of

both international and national framework$ learning outcomesot only for 21%

century citizensut also for 2% century teachers.

As a core skill set, learning and innovation skills have been emphasized as the
essentials in the skill palette of teachers in th& &ntury.In that sense, Global
Education report published by Partnership fot' £entury Learning underlines that
societies becoming inevitably more international, interdependent and diverse hold an
expectation now from teachers to possess global competencies such as thinking
critically andcreativelyand working collaboratively witglobal communication skills

(P21, 2014). Creativity and innovation in educatimewve become a necessity in
knowledge societies (Ferrari, Cachia, & Punie, 2009). Since the way of learning and
even understanding is different fahe new generation Ala-Mutka, Punie, &
Redecker, 2008), teachers must use their creative and innovative thinking abilities
more than ever to draw their studentsod at
Critical thinking andproblemsolving are also amonghese global compencies
demandedrom teachers to posséassthe current century. Since natidmwe become

more and more international, culturally diverse and interdependent, tHiéerésdues

that both teachers and students face in and out of learning environmentsguodre

the utilization of these higher order thinking skills more than ever (Solon, 2007).
Collaboration and communication are undeniably the consistent featurtdee of
teachingprofession (DarlingHammond, 2006). While the former is required in all
learning and working environments both by all individuals including teachers (OECD,
2013),masteryin the latter helps individuals have lucrative and vigorous intrapersonal

and interpersonal relationships (Barker, 2006).conclusion,teachers must first
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possess these skills so they can prepare youth for everchanging situations of the current

century.

All in all, the teaching profession has the power to impact the next generation and

teachers prepare citizens of tomorrow for the society. In that sensenpgagant to

ensure teachers of tomorrow gain global skills demanded by the knowledge society.

Moreover, ensuring such a transmission of the skills to prospective teachers during

their preparation years provides various benefits not only with stakehalders

educational policy making but also with the future of government and society.

Therefore, this research is an academic attemmxsminepr eser vi ce teacher

preparedness levels on the previously mentioned skill set.
1.2 Purpose of the Study

Raising global citizens for the world is amotige main missions of education

(Balistreri, Di Giacomo, Noisette & Ptak, 2012). It is especially crucial in tie 21

century when it is considered that societies are now becoming inevitably more
international,interdependent and diverse (P21, 2014). Hence, a portion of this duty

has increasingly and heavily been on teache
been underlined by some researchBesify, 2010; Castells 2ID) as education covers

a responsibilityon preparing global and conscious citizens who are ready to survive in

the 2% century (Chu et al., 2017). However, approaching from such a point of view

may result in underestimation of a need to p
stances. In o#r words, it is crucial not to miss the point of which teachers ought to

possess the demanding competencies or skills that they are expected to transfer to raise

the global citizens of tomorrovBaid thatthe integration of Ztcentury skills into

teache education programs in order émable them to lmemeandraise citizens for

this era has been emphasized both in international and national levels.

Distinctively, the collaboration of the American Association of Colleges for Teacher
Education (AACTE) ad the Partnership for 21st Century Learning have gathered up

to address this issue and their consensus has yielded some core principles for the
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integration of215-centuryskills into teacher education programs (Greenhill, 2010).
Furthermore, as Greenhi(R010) asserts, whiléeacher education programs are
globallyexpected to prepare teachers of tomorrow to possess beside to teach and assess
those demanding skilligachers in the 2'century needs to be raisedchasinge agents.

On the other hand, whidkill set teacher preparation programs are required to transfer
haspotentialespeciallyto enable preservice teachers as future change agents have been
an essence of discussions for a while. Hereof, Partnership fatetitury Learning
proposes a good kmion with a highlight on the skill set called learning and innovation

skills since the mastery on the mentioned skill set have been perceived as a good
predictor of a successful 2tentury citizen who can cope with constantly changing

situations aroun@Chu et al., 2017).

Specifically, Turkey haalsotaken actiorio determineeompetencieand aligrnteacher

education programs witthemt o enabl e t he teaching prof e
the 215 century movement(MoNE, 2017) These nationahctions have induced

different governmental studies on either determination or revisionwf k ey 6 s t eac
competenciem 2002, 2006 and 2013till, all documents haveommonlyhighlighted

the importance of equipping teachers with leagrand innovation skills or 4Cs. To be

more explicit,the learning and innovation skills have been considered relating to
personal development of teachélMoNE, 2006) Moreover, the documents have
underlinedthat teacherin Turkey are expected foosses@and use 4Cs in order to

transfer them to their studer(feloNE, 2006) Furthermore, the document published

in 2017highly emphasizéaTur k ey 6 s o n g o i Srcenturg citirengwith r ai s e
learning and innovation skills and the place of teacher edudatarhieving such an
aim(MoNE, 2017) Apparently, not only the skills expected of citizém3 urkeyhave

changed along with th21*-centurymovement, but also the skills whi@d*-century

teachers are supposed to possess have gone under the inflonicerational and
international levelsConsidering thateacher education programs in Turkey has been

expected to prepare their students to the teaching professiofiderairy.



As a matter of fact, not all teacher education programs have produced graduates with
the same level of preparation fiie professiorand its requirements and demands in

the time (DarlingHammond, 2006; Darlinglammond, Chung, & Frelow, 2002;
DarlinggHammad, 1997). For that reason, another preponderant concern in the field
of teacher education mn evaluationof teacher education programs with regards to
their alignment t@1centurysubjects, themes and skills. So far, whiileabundance

of global regarch has carried out to assess whetheseiwice teachers are being
equipped witl215-centuryskills, there happened a few studies examining the issue in
the preservice levelUrbani, Roshandel, Michaels & Truesdell, 2017). Moreover,
while Richardson (@05) accentuates the importance of utilizing student evaluations
and feedback to improve educational programs,-8raan, Okand CapaAydin

(2017) pointedly address a continuous need for afiowlate examination of
preservi ce t eac hee edscatiomptesupply sakdeholders af teacmer t h
education programs with valuable research findings to facilitate decision making in

curriculum improvement and implementation.

Taking all advice and suggestions mentiomdtheaccountit is evident thateacher
educators shall not avoid consul the ng t
evaluationof their teacher preparation programs. Rather, it is better to employ their
feedback in attempts to improtiee educationabkervice that they consume. imes

of uncertainty and constant change in each institution of society, future change agents
of societies, or teachers of tomorrow, need to be at least adequately equipped with
essentiabkill set whichis demanded by the century. For this researchgdémeanded

skill set, or 21st Century Learning and Innovation skills or 4Cs, according to
Partnership for 21st Century Learnirigyolves creativity and innovation, critical
thinking and problem solving, collaboration, and communication. Moreover, they are
the essenti al skills since they are t
increasingly complex life and work environments in the 21st century, and those who
are noto (Part ne20l$p B7). Tdeasursugckssftiran€nessionu r vy
of thase skills taheyoungergeneration through educational programs, it must first be

assured that teacher education programs adequately convey them to teachers of
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tomorrow who are currently in faculties of education. Since as futuramotiels of

youth, preervice teachers should possess those essentials. All in all, the purpose of
thisresearchis mainlytorevgalr e ser vi ce teachersdé percept
levels on learning and innovation skillgy that sense, preservice teachersa

prestigpus state research university located in the northwestern part of central
Anatolia region of Turkeywere asked to rate the extent to which their teacher
education programs contribute to ithacquisition of skill indicators relevant g1°-

centurylearnirg and innovation skills.
1.3 Research Questions

The purpose of the present study is to I
their preparedness levels on learning and innovation skills in a state university.
Thereforethe detailed aims of this study are (1) to identify indicators of learning and
innovation skills from preservice teach&ys p e r s,p(@ dot deterrairse their
preparedness levels on learning and innovation shkilid (3) to investigate possible
statistially significant differences in preparedness leuelerms of individual factors

such as gendeand department In that sense, the aims will be probed under the

following research questions:

1. What indicators explain the 2isg¢ntury learning and innovaticskills from

theperceptions of preservice teachiers researctuniversity?

2. To what extent desthe teacher education prograsffered in the researeh
university preparefuture teachers to possesise 21stcentury learning and
innovation skillshaseda pr eservi ce t2achersodo per ce

3. Are there significant differences in the extém teacher education program
prepars future teachers to possess the 2desmtury learning and innovation

skills in terms of gender and department?



1.4 Significanceof the Sudy

When it is considered that there are more than one million teachers teaching
approximately 18 million students at over sifitye thousand K12 schools (Council

of Higher Education, 2018), teacher education can be considered as a backbone of

national elucation in Turkey. So far, under Council of Higher EducatiooHE ) 6 s

considerations, teacher education programs have been revised with intentions on
improvement over both teacher education curricula and the teaching profession in

years1997 2006 and 208. Lately,the importance of learning and innovation skills

has been once more apparent in the General Competencies for Teaching Profession
Report published in 2017 that ATur key ai ms
21st-century skills namely compteproblem solving, critical thinking, innovative

production, effective communication, and highe v e | cooperationo ( Mi r
National Education, 2017, p. 6). Moreover, the report is utilized in the design of the

latest teacher education programs whicheheome to effect starting from the 2018

2019 academic year (Council of Higher Education, 2018). From that perspective, this

study carries a potential teveal the current state on the extent the teacher education

programs athe prestigious state reseangniversityprepare future teachers to equip

|l earning and innovation skills from their st
latest changes in teacher education programtakes into accounthe studycan be

easilyturnedinto longitudinalresearch to assess the result of this latest pciiagge

On the other hand, the research also contributes to the field of teacher education and

to the related literature. Knowing that there have been various séxdiesning each

21stcertury skill from diverse perspectivesuch as qualitative assessments of
conceptualization of the skillé(nmentorp & Madden, 2018alFKk ncebac ak, Sar ékart
Tunga-, & Ytaarkama k ,2 OBWBd a k &DaWisa aatdh@ne &, 2018

Ring, 2010 Erdamar & Demiel, 2010 Gentry, 2012Kanik, 2019 Kaufman, 2006

Schregl mann &SoK & lzee, R0AE ok, 201§ 4nd quantitative studies

on the skill levels of preservice teachefsk(- a & k g BaykaraPelfivard, 7

2005¢ et i nk apemiral,2008Ek at mék & ;Endém &0Ydzécéojlu
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2015 G¢ | v er e Kutluca ROQ8Mi | | i & YO®Otak, &2ELKen,
¥r ¢n, Or han, D © ;nTeme8&zTan& 208 Temizkalp, 20T poj | u,
2015Yi Ji t can Nayi n,th& reseadh mainmyvest&tepieservice
teachesOperceptions of thejpreparedness levels on learning and innovation sslls

a compact study, or in other words all four skills at ooelicitly, the findings of

each indicator on each domain of the skill set for every department enable teacher
educators in related programs to check on the current status of their preservice
teacher sé pr éthatsease,negesling prepdmesslliesels of preservice
teachers on these crucial skillsot only provide stakeholders of teacher education
programs with valuable data to make more professional decisions on curriculum
improvement and implementation accordingly, but also contributineofield of
teacher education with possible significant findings betwestimatedpreparedness
levels and other variables that will be shared in academic publications resulted from
this study.

1.5 Definitions of Terms

Preparedness LeveFor this studythe notion ofthe preparednesievel refers to the
estimatedextent of which teacher education programs transfer the learning and
innovation skills to their preservice teachers from their perceptions.

Competency’A ¢ o mp e t e n c yintegratdd epieces ofnowledge, skills and
attitudes that can be used to carry out a professional task succes&ghytmang
De Bruijn, 2011, p.127).

Skill: fiThe ability to do something well; expertise o partiéukar ability ( Ox f or d
Dictionary, n.d.)

Skill set: A groupof skills.

Learning and Innovation Skills The present study utilizes the Partnership fof 21
Century Learningds concept ua bet(P2a 2014.n of

-
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Therefore, this skill set encompasses creativity iandvation, critical thinking and

problem solving, collaboration, and communication.

Creativity and Innovation For the current studycreativity and innovatiorare
considered asontextually and mutually complementaty that sense, creativity is
definedas fian ability to produce novel and
and make a unique contribution to fiedd but also serve some purpose or fulfil some

n e e d cetaf, 2048). Meanwhile, innovation is considess@ successfultilization

or application of a creative solution or product (Amabile & Pillemer, 2012).

Moreover, the construct validity of the developed questionnzatked PLeSLIS
indicated that creatity and innovation are assessed under two domaingrgent
thinking andconvergent thinking From the connected models of thinking approach
(Guilford, 1967) while divergent thinking is suggested as a valid predictor for
creativity, convergent thinkings proposed as an indicator of innovatidf'right,
Lewis, Skaggs, & HowelR011).

Critical Thinking and Problem Solving In the present study, critical thinking is
considered as versatile skill which substantially emplogsoblenmsolving ability
wheneveravailableinformation isvague(Ventura, Lai, & DiCerbo, 2017)in that
sensecritical thinking refers toan overall ability encompassing logical thinking,
argumentation, ded@n making and problerasolving (Butler et al 2012; Halpern,
2003; Ventura, Lai, & DiCerbo, 2017).

Moreover, the construct validity of the developed questionnammed PLeSLIS
indicated that critical thinking angroblemsolving are assessed under twamans;
systems andirgumentanalysisandcreation andevaluation. Systems and argument
analysis refer to identifying and determining the relationships between variables to
understand a system and correspond to drawing logical conclusions based on data or
claims. Creation and evaluatioefer tothe creationof a strategy, theory, method, or

argument based on a synthesis of evidence, and the artefact that is going beyond the
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information at hand and involves not only a judgement of the quality of them but als

criticism about them using a set of standards or specific framework.

Collaboratiort The term collaboration in the research correspondantability to
interact with individuals in order to work together toward a common goal (Lali,
DiCerbo & Foltz, 2017)

However, the construct validity of the developed questionnRiteSLIS,indicated
that collaboration is assessed under two domamsrpersonal managemenand
leadership In that sense nterpersonamanagements a domain of collaboration
covers conflict resolution goatsetting performance managememnd personal
planning (Lai, DiCerbo & Foltz, 2017)On the other hand, theddershipdomain
encompasses particular aspects of collaboration suchtasls coordination

construction and managemaeitgroup dynamicgLai, DiCerbo & Foltz, 2017)

Communication The term communication in the present study refeestability to

e ngage cialprocésa in whach information is exchanged in order to establish
shared meaning and to achieve desired ou
2017, p. 5).

However, the construct validity of the developed questionneatked PLeSLIS
underlined thatommunication is assessed under two domaiasye listeningand

audience analysisThe formerrefers to reception skills of communication such as

paying attention, avoiding judgement, asking for clarifications, and clearly
summarizing Metusalem,Belenky & DiCerbg 2017. The latter corresponds to
production skills of communi cati on suc
expectations and mind, reflecting understanding, and selecting the most appropriate
channel for transmission of meaning in oradectteate messages in a way that satisfies

receiveros expectations from communicat.i
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CHAPTER 2

LITERATURE REVIEW

This chapter introduces the related literature within the framework of the research
interest. To begin withhistorical background of21centuy competencies is
presented. Then, education in theS2dentury and attributes of1%-century
competenciesre discussed. Following that, educational challenges and developed
frameworks are explained. Moreover, each skill in the learning and innovkilises
are explained. In the end, a compilation of relevant studies on each skill in and outside

of Turkey is presented.
2.1 Functionalist View

Each new generation is reared by its predecessor; the latterthersforeimprove

in order to improve its sucesor. The movement is circular.
-Emile Durkheim

According to a prominent French sociologist, Emile Durkheim (1956), functionalism
is Aa school of thought that seeks to expl a
survival needs of ) énaehatisengeysocelrinstitutoesysuch dsdé ( p. 45
family, economy, and education, are the pillarsafietyas they function to respond
to its Osurvival needs6. Therefore, from a f
endures through time as long dsadance between i&verysocial institution has been
stabilized (Ainsworth, 2013). Particularly, education is considered among a few social
institutions with the utmost importance. Within the paradigm, the reason behind its
importance roots at the factttwhile a surviving society demands not only individuals
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with different levels of skills and knowledg®le differentiation but also some degree

of social acceptance for these role distributicsacial solidarity, education as an

institution contribk s t o rol e differentiation as de\
and ensures social solidarity in a society as it establishes a stristtho®l(ng in

which individuals in a way have a chance to choose their roles in the system
(Durkheim, 1956).

Such power comes with great responsibilities. In that sense, education, which is
considered as an institutional bridge between family and work, plays crucial roles in
individual development and therefore possesses its own roles. As one of its manifest
functiors or primary roles, socialization is served to individuals inside the package of
schooling. The service refers to an opportunity of which students going through a
schooling system experience social roles, learn social values and norms, gain
knowledge andiglls, and develop attitudes with and within a community (OpenStax
College, 2015). Starting from the very beginning; primary education, schooling equips
citizens of tomorrow with most fundamental skills: 3Rs (reading, writing, and
arithmetic) (Russell, 2@). Incrementally developing individuals thorough schooling,
education in this view prepares citizens for the market. Yet, such a main aim and
concentration do not detract education from its purpose on cognitive and affective
development on citizens; inst#, it aims to rear productive and participatory citizens
for society (Bills, 2004). Therefore, a change in demands by any social institution does

not remain unanswered by education.
2.2 History of CompetencyBasedEducation

Fol |l owi ng piminektprepositién®f such atheory on how societies endure
through time, the nations were ironically about to go through a though era with two
main historical cases; the proliferation of industrial age in the final half of the 19
century and the stiaof the devastating first world war during the first half of th& 20
century. According to Brown (1994), these unfortunate years caused the formation of

a basisfor competencybased education. In fact, starting from this era, the rise of
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competencybasededucation experienced its development in five consecutive stages

or, as Brown called O0generationsd (Brown, 19

The birth of the competendyased education started with societies demands and
efforts through developetainingto raise skilful workers who can participate in the
lately industrialized economy. However, altering powers among nations through
industrializationwasabout to result in an unforgettable massive war. Unfortunately,
the first world war mainly lasted four years and resiiin 20 million deaths and 21
million woundedworldwide so the participative nations started seeking solutions to
recover the loss of the historical devastation (Mougel, 2011). In that sense, the
continuing application of competentyased education asaining responded these
demands to quickly raise farmers in wounded nations, which was the milestone of such
an educational approach (Brown, 1994) and as a good example of a functionalist view

in the role of education.

The second stage in competei@sededucation initiated with the inclusion of
feedback in learning, or mastery learning (Brown, 1994). This methtedching and
learning firstly introduced in studies aVashburn and Morrison in the 192@s
achieving a level of success or masterycontentwithout depending on a curricular

time. However, implementation of the method betweerl §#9sand 1930s required

more effort from educators due to the time each learner spends in the way to mastery
and, therefore, could not expand even outsidsoofe states in the united states of
America (Motamedi, 2017).

The third stage of competenbpased education corresponded to the intersection of

psychology and education; specifically, in tdesignand practice of vocational

education and training progrs (Brown, 1994; Ford, 2014). Moreover, this

interaction was strengthened with a period of another approaching world war due to
government sd6 demands and soldierein theft seesd,uc at i on
Skinner6s promi nent edocatibnalipdyahalogyandsthetrise t he f i e
of instructional technology with programmed instruction (Skinner, 1957) and teaching

machine (Skinner, 1957) enhanced the development of compdiaseyl education.
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The fourth generation or stage was an influentialdureeto its association with teacher

training programs (Ford, 2014). This stage of competdéasged education mainly
designated with the emergence of behavioural objectives (Brown, 1994). Moreover,
according t o Br own (1994), hRodmarkable Mager
publication called fAPreparing instructi ol
with three essential components of a behavioural objective while designing and
developing curriculum. These wergyarformancenhich learners demonsteatfter

the instruction is completed, standardwhich is basically a level of mastery that

learners should achieve as a minimum, and conditions as a list of instructional
materials included in instruction (Mager, 1962). Furthermore, the developed and
explicit understanding of human learning through educational psychology resulted in

a teacher education movement -basaddeadchdre dev
trainingo (Brown, 1994, p.10). Additional
through thes teacher training programs (Ford, 2014).

In the fifth stage of competendased education corresponding to 1980s and 1990s,
curriculum developers started focusing more on outcomes associated with the awarded

job title following successfutompletion of areducational program (Brown, 1994).

After the start of this stage, curriculum developers were assigned a responsibility to
comprehend what is required and demanded from a graduate of each specific job title

so they could develop curriculum responding ®diemands of market and society in

time. Therefore, improvement and enhancement effohgher education curriculum

started to include a competerogsed approach by embedding mostly desired and
required competencies encompassing suigjeetific knowlelge, generic and subject

oriented skills as well (James, 2002). Yet, such investment in curriculum development
may require a reiteration since fnJf[-a] tre
based approaches to the next is the increased focus on outcome® r sus pr oc
(Ford, 2014, p. 1). As it was foreseen, the new millennium brought about a new era to

the competenchased education with these of information and communication
technologies and a need to revise competencies valued in‘tloe@dry.Hereupon,

as Ford (2014) put forward, the focus has dominantly been on shapeshifting
15



competencies instead of the process required for such a revision on curriculum both in

the global and national levels.
2.3 Education in the 21st Century

Alongside the rise imtilization of competencpased education, discussions among

two different approaches on higher education curriculum policy escalated even further
(Bridges, 2000). These discussions, in fact, endured more than a century and the parties
were, as Moore an¥oung (2001) designate, neonservative traditionalism and
technicalinstrumentalism. However, both parties had their own concdsosatthe

role of curriculum in the new century.

To begin with, their views on curriculum are dissimilar. While the formeaatyp

embraces an understanding of curriculum as f
|l earners must submit themselves to A[ become]
(Moore & Young, 2001, p. 447), the latter employs a perspective of which curriculum

IS a means to prepare citizens aligning with the needs of economy, more specifically
knowledgebased economy in the 2tentury (Moore & Young, 2001). Moreover,

while neaconservatives do not approach to discussions from a perspective on what

should be inclded in the21%-centuryeducational programs, they indeed insist on the
continuity of academically | oaded 6l egacyé
hand, instrumentalists underline a functionalist view as demands of societies and the
issue of learnsrd empl oyability in the new century sh
curriculum developers (Scott, 2006). However, the latter approach has dominantly

employed within higher education policy thanks to the works of international

governmental collaborations@uas Bologna declaration (Karseth, 2008).

Besides the transformations in education institution of the altering society in the new
century, other institutions such as technology and economy have also experienced
significant innovations. Thanks to unpredidie rapid enhancements and changes in
information and communication technology (thereafter ICT), and their anticipated

impacts on societal aretlucationasystems, the economies of countries and the terms

16



defining skills in the 21st century for employatyil citizenship and selactualization

have become entirely different than the previous cenBelgnca, 2010Dede, 2010).
Moreover, these influences in societal systems have redefined the present society as a
knowledges o c i entwhich idéas and kmoel edge function as
(Anderson, 2008, p. 6). Thus, such a transformation in societyelddaso some

alterationgo economies through the business sector accordingly.

The global alterations from the business side, as Dunning (2000) discusses, ha
attracted attention on some particudampetenciesuch as mobility, communication
and collaboration in educational programs. Similarly, Levy and Murnane (2004) put
forward that business sector in thgstcentury has started looking for citizens who
can more effectively exchange information and also understand particular information.
More explicitly, expert thinking and complex communication have become the
favourableattributesof thehumanworkforce in the century (Chu et a22017; Levy &
Murnane, B04). Due to all these developments and changes by ICT and their
influences in social institutions, and the consisted ovaralbiguity on particularly
required or lately demanded skjlla need has risen to identify and clarify what
knowledge society asker and require from individuals to become active participants
in a more assembled structure (Ananiadou and Claro, 2009; Gordqr2808f Voogt

& Roblin, 2012).

2.4 215 Century Competencies

As a response to the nefed a change in human capital, the qmetences knowledge
society longs for have been accumulated under a-troofr Bilstcéntury
competencig8 i n g ener a.)2000)Gbespdeooverak agreeankent on the
determined rooeferm, the literature accentuates three apparent discussions on the
nature of thecompetencies terms of an ambiguity on the designated term; skill or
competence (Ananiadou and Claro, 2009; Chal.e2017; Voogt & Roblin, 2012),
characterization of the #Xenturycompetencie$Gordon et a] 2009; OECD 2005;
Westera, 2001), and origins of them (Dede, 2009; Voogt & Roblin, 2012).
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2.4.1Ambiguousness

First, incoherence on which term to use to desigtie@eompetencieslemanded by

the present society among scholars and organizations is noticeable. Mainly, while
Ananiadou and Claro (2009) underline nonexistence of a consensus on a precise term
for a knowledge and skill set, Chu and colleagues (2017)wiba¢hat the utilization

of the seemingly distinctive but contextually interchangeable terms has endured
through time in the literature. For instance, while OECD (2004) promotes those skills
as lifelong learningcompetencies the European Union frameworiEuropean
Parliament, 2007efers tothem as key competencies. On the other hand, Partnership
for 215 Century Learning (thereafter P21) (P21, 2002; P21 2015) and International
Society for Technology in Education (ISTE, 2007) name them as &itfterentry

skills or 21%-centurylearning. Although all organizations and scholars point towards
thecompetenciedemanded by the knowledge socighge mainfocus in their studies

and frameworks is conveyed by the réefm they have picked.
2.4.2Characterization

Unlike in the first discussion, there is an agreement on the acknowledged
characterization d?1°-centurycompetenciesThe structure for characteristics of these

competenciesre outlined as being transversal (Gordon ¢t28109; OECD, 2005),

multidimensonal (OECD 2005; Westera, 2001), and related to highaber

competencie6 West era, 2001) which covers dAabilitie:
and unpredictabl e situationso (Voogt & Ro
compet en c e-surricularcompeencie®s s( Go r d., 02009, eptll) aréd

defined azompetenciethat are not necessarlyundto a specific area. A transversal

competency has an attribute of being applicable across many fields. The
multidimensionality side of competences brings whaderes it implies an inclusion

not only of knowledge anskills but also of attitudes (OECD, 2005; Westera, 2001).

Last but not least21%-century competenciesire generally associated with higher

order thinking abilities since coping with possible proldeemcountered in the era

compels individuals to utilize more than one competence at the same time in the
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process of reacting to situations (Collins, 2014; P21, 20/Estera2001). In overall,
having comprehensive knowledge of these characteristics esthamclerstanding

both the nature of and the literature about2hstcenturycompetencies
2.4.30rigin

Another discussion in the literature has risen generally among scholars and educational
policymakersdue to a crucial topic: alignment of, as Dede (2009)scdtgacy
curriculum or20"-centurycurriculum to what the present society asks for and requires.
The alterations in societal aneconomic systemshave introduced either some
adjustments to already existing skills or aided the birth of new skills (\&&gtblin,

2012). Dede (2009) entitles the former as a change in the nature of perennial skills and
the latter just as contextual skills. The former, or a variation on perennial skills, is
simplified as fAnot new, or jlulsthatserseyl v i m
the main variation has been on the importance level of already existing skills. For
example, although some perennial skills such as critical thingiradplemsolving

and communication have already been a part dajltteallegacy schoahg curriculum

(Chu et al, 2017), these transversal skills in thé'2&ntury have been increasingly
highlighted in curriculum policies (Levy & Murnane, 2004; Rotherham &
Willingham, 2009).

While the knowledge society now longs for and benefits sontis skore than ever,

some of its timeandplace specific requests have gone unanswered until contextual

skills arise (Dede, 2010). As valuable examples for this type of skills, Dede (2009)
proposes t hat technol ogi cal a disoederlg e ment
knowledge cec r eat i on and sharingo (p. 2) amo n ¢
addition to fAcontinual updating .,2a0dd [ ev el
p.18). As well as the importance of understanding notioesiselves, it is valuable to

notice the origin of skills since it is helpful in constructing a more grounded
perspective for not only stakeholders in policy making in process of innovative
curriculum revisions but also researchers in the field to buddnramon consensus

avoiding possible ambiguousness.
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2.5 Educational Challenges

While gaining gradual worladvide popularity and inducing alterations in what
international and national business sector expects from prospective employees to
acquire, the1*-centuryskills movement has posed challenges to educational systems
as well (Dede 2011, Voogt & Odenthal, 1997; Voogt & Roblin, 2012). Mainly, an
urgent need for reforms in educational systems has arisecoamarehensionf the
unpredictabilityof the 2% centuy has spread into the field. Fortunately, while the
movement has brought about massive collaboratansternational level, this

cooperation has resultedstandardizatiom national stages.

As a natural reaction, supporters and advocates of the neovdiave been marking a

need for reforms in schooling and education (Ananiadou & Claro, 2009; Chuy et al

2017) due to a functionalist consideration that education has been pursuing such a main

goal of producing capable citizens who carry potentials tgedgtcontribute to and

participate in the economy, society and persona they live within (Chy €0al).

During the transition years to the current millennium, these demanded reforms have

been conceptualized as a change of mere focus in educationg froim a

perspective of pure traditional subject knowledge transition via curriculum (supported

by neeconservative traditionalists) onto a combination of the traditional approach

with vocational education i ncoimtogsobjeett i ng Okey
knowledge (demanded and proposed by-teebnical instrumentalists) (Moore &

Young, 2001). In other words, a need for a transition from subps#d to
competencbased curriculum has been underlined i
been epected from education to respond quickly to such kind of reforms and adapt

them accordingly by addressing, issuing, and also localizing the demand in national

educational policies as soon as possible. Although the demand was crystal clear,

another challengg consideration has been keeping responses on hold.

Despite all these grounded discussions and valid national and international requests,
the new form of society, or knowledge society, has characterized a feature of constant

change by its nature. Thus hias spread uncertainty to the field of education in both
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national and international dimensions. In other words, the situation is explicitly
stressed by Andreas Schleich2010, OECD Education Directorate;

A generation ago, teachers could expect thatwhey taught would last their

students a lifetime. Today, because of rapid economic and social change, schools

have to prepare students for jobs that have not yet been created, technologies that

have not yet been invented and problems that we dorkhget will arise(para.

7).
Consequently, thargencyof the need from nations and unpredictability in the field
have required an intense collaboration including not only-profit global
organizations, educators, and governments but also leading international business
companies to respond with a groundednfework of skills helpful to cope with
whatever 2% century brings (Voogt & Roblin, 2012). Hence, creating a consensus in
the internationallevel has been considered as a crucial contribution that can guide

curriculum innovations natiowide and globally
2.5.1Bologna Process: An International Response

In the city of Bologna, Italy in 1999, representatives of higher education from 29
countries have gathered wup to discuss a
implementation of the thregycle degree strugte, recognition of qualifications and

gual ity assuranceo within the participat.
13). In fact, the declaration was attractaethe internationallevel. In addition to
Turkeyds i nvol vemen thave takergadifahd themomber ofc o u nt
signed countries has increased to 48 in total up until today (European Commission,
2018). In the long run, this cooperation among singed countries, or also called as the
internationalizationof higher education aimsotachieveincreasinginternational
competitiveness, theobility of educators and learners, and employability of degree
holders (OnursaB e K g ¢ | 2014) . To achieve such ai
the national level in higher education policy amongrficipants has become an

initiative.
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According to OnursaB e kK g ¢ | inteth&idndlgooperation has highlighted an
important aspect of education in thé'2&ntury:studentcentreceducation. Especially

for concerns on the recognition of qualificaoend quality assurance, the committee

first developed a European Qualifications Framework (EQF) in 2008 and then asked
participatory countries to develop their own national qualifications frameworks
aligning with EQF. The EQF in its basic form aimed tovide guidelines for its three

main stakeholders: individuals (workers and learners), employers, and education and
training providers (European Commission, 2008). To be more specific, this framework
provided expected student qualifications (encompassingmam knowledge, skills
andattitude$ for each degree level in higher education (OndBsalk g ¢ | , 2014) .

2.5.2Turkish Qualifications Framework: A National Response

Turkey as an active participant of the Bologna Process had to develop its own national

qualification framework. This process has carried out by the Council of Higher
Education (CoHE) and the adaptation process
The developed national framework called Turkish Qualification FrameWw&k)is

to be utilized by eachiniversity as a guideline in their higher education curriculum

development process including conceptualization of learning outcomes, course
development process, and estimation of course credits by taking student workload into

account (CoHE, 2007). But mosnportantly, the framework indicates minimum
competencies a graduate of a specific higher

2015;0nursaBekge¢l , 2014), which also covers the t

According to the Turkish Ministry of National EducatiMoNE), the innovations and

developments in Turkish educational system due to the Bologna process have

inevitably exposed a need for revision in the teaching profession as well (MoNE,

2017) . For devel opment pr oces sr ooffe sfisg eonneor, a | (
the ministry specifically states in its report that a variety of stakeholders involving

governmental agencies, academics and teachers have investigated the international
organi zationsd reports (UNICEF, UNESCO, OECL

Council) on current educational trends around the world and their competency
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frameworks. Moreover, while the report explicitly underlined the aim of Turkish
national educationinthe2t ent ury as WATurkey aims to r
with the 2lsc ent ur vy skill so ( Mo NE, 2017) , t he
developed around the overarching skills such as creativity, innovation, critical

thinking, problem solving, collaboration and communication.

To sum up, international governmental cooperatiorh sas theBologna process
resulted in the emergence of an overarching framework and national equivalents to
create a consensus at least to some extent. Meanwhile, somend®ldonrprofit
organizations and profitriented companies from business seutere also gathered

up in an international collaboration with an aim to develop frameworks designating,
defining and conceptualizing th21%-century skills that can guide curriculum
innovations natiotwide and globally. Therefore, the very first step wasmaky a

prominent organization.
2.6 The Framework Zero

Before the development of many alternatives from several organizations, the United
Nations Educational, Scientific and Cultural Organization (thereafter UNESCO) has
become the very first organization whiektempted to provide a solution expected
globally. In their UNESCO report, Delors and colleagues (1998) interpret the
transition from 28 to the21% century as concurrent alterations in eagstitution of
societybut especially highlight a change ircfar s A f r-terrmto Brigterm tiims

of human devel opmento (p. 1) . Embracing
has developed and published the very first framework for the century (Chy et al
2017). In the framework, four key transversal componeh&dacation have been
identified (Delors et al 1996) as follow:

1. Learning to know: focusing on foundations for learning throughout life
2. Learning to do: learning how to deal with a variety of situations
3. Learning to live together: developing an understagdino f ot her s 6

background; their history, traditions, cultural and spiritual values
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4. Learning to be: developing greater independence, judgement and a sense of

responsibility

Depending on their analysis on trends of the time on and relations between education,
society and economy, Delors and colleagues (1996) have provided, with this
framework, at least a general guideline that educatjpoialy-makinggroups should

follow to modify legacy curriculum with what knowledge society longs for.
Furthermore, UNESCOni 2015, two decades later from the first publication, has
examined the way these transversal components, or competences, are perceived in
educational settings. Although UNESCO framework has provided a baseline and an
overview, more detailed and describdgmatives have emerged later in the century

as a solution to provide more illuminated ways.
2.7 Alternative Frameworks

Fortunately, various groups around the world have gathered up mainly on one general

pur pose: A[ pr omot i 2lgkdentuny bompetennidse gatiandl i 0 n

of

curriculum policyd (Voogt & Roblin, 2012,

for required curricular renovations (Chu et, &017). All alternatives have been
developed since each collaboration has either desired to appheaskilts within a
specific focus or intended to supply updates to perennial components. In that sense,
the literature indicatethateight famous frameworks (excluding the framework zero)
have hitherto been generated through three different main foéG3eseaching and
assessment specific, and generic (Chu gt28l17; Dede, 2009; Voogt & Roblin,
2012).

As Table 2.1 shows, while three famous frameworks With mainfocus on ICT
competencieshave gained international attention, two weilbwn teachingand
assessmeriiased frameworks and three prominent generic frameworks have emerged
so far. Regardless of aiming for lending assistance, variety in frameworks has induced

disparities into the field.
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Table 2.1

Main Focuses and Frameworks

Main Focus Frameworks

ICT Based EnGauge
National Educational Technology StandardSTE
ICT Competency Framework for TeacherdNESCO

Teaching and Assessme Assessment and Teaching of'Zentury Skills
Based National Assessment and Educational Progress
Generic New Millennium Learner$ OECD
Key Competenciefor Lifelong Learningi EU
Partnership for ZLCentury Learning P21

NoteeAdapted from AA comparative analysis of intern:

Implications for nationaler r i cul um pol i ci eso, by Voogt & Roblin
2.7.1The Disparity

Examination of th&ariancdan frameworkdhasspread three major disparity to the field

of education. The first disparity is some frameworks lack valid and grounded
suggestions on how to emplthyose skills in practice. From investigations of various
educational policies orR1%-century skills and different frameworks, Chu and
colleagues (2017) have concluded that some of those frameworks lack providing
means, especially in tlessessmemtf trarsversal skills, for practitioners in education,
which causes another need to rise. The second disparity is framework development
processes lack of croessltural and across discipline educational research on
transversal skills, which encourages localizatiand hinders validity of those
competenciegChu et al, 2017). The last but not least difference is that not all
frameworks administer perspectives of individuals from the learning environments
who in fact feel the change and need in the first hand (V&dgoblin, 2012). Such

kind of deficiency in framework development may be a reason for the first concern as
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a result of less consultatiamth school communities. Nevertheless, apart from those

disparities, there are some midpoints in which those frank@woeet.
2.7.2The Resemblance

Although having multiple alternatives fa21“century competence frameworks
meaningfully points towards a possible differentiation in cuepetenciesit does

not contextually differ indeed. That is, all alternative frameworksehbeen
established taking transversal perennial skills as pillars in their bases, but each
framework has accumulated them under different skill sets with some additional
contextual skills to support logic and focus, which, in fact, results in callingtibke
framework different from other available alternatives. Thereof, despite minor
disparities, alternatives still reflect resemblances on core transversal skills and how to

categorize them.

So, what exactly are these camnpetencieall frameworks have taken advantage of?

As a grounded response, Voogt and Roblin (2012) have examined eight frameworks

and found that while all frameworks have included collaboration and communication

skills in their structure, most of them have accomnhediareativity and innovation,

and critical thinking and problem solving as core skills. Emphasizing their-cross

curricular features and importance, the frameworks indeed prewideproof that

there is a strong global interest and need for those skitlse era. Moreover, P21

(2015) stresses the importance of mastety hose ski Il l s, or as it <cal
I nnovation Skil |l s o0comgetncieshoe yf saerpea rtahtee esstsuednetnit:
are prepared for increasingly complex life and work emrrents in the 21st century,

and those who are noto (p. 37).

When examined, the generic frameworks mainly reflect resemblances in the placement

of the core skills, or some scholars (Dede, 2009; Voogt & Roblin, 2012) call

i oV er acormopkténoias . Il n that respect, there are th
labelledas gaeric by Voogt and Roblin (2012), which are>*Xentury skills and

competencie$or new millennium learners in OECD countriggsnaniadou & Claro,
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2009) keycompetenciebor lifelong learners (EU Commission, 2007), and framework
for 215 century learning (P21, 2015). Despite the inclusion of the overarching
competenciesin all generic frameworks, the skill set including creativity and
innovation, critical thinking and problem solving, collaboration, and communication,
however, have been placed under both information and communication categories in
the OECD famework. Yet, the remaining two frameworks highlighting familiarities
have either built each category over these transversal perennialAkglsiadou &

Claro, 2009)pr designated the skill set as the keystone, named learning and innovation

skills, of an arcktype framework to signal their importance (P2@15).

Table 2.2

Overarching Competences and Generic Frameworks

Overarching Competences P21 OECD EU
Creativity and Innovation " —
= S S
T T & 9
.. . . . c X = [ (7))
Critical Thinking and ProblerBolving c 0 S B8 5 2
2 5 = Q O
. = .= C S T O
Collaboration E @ € E 2 3
& 3 g E 2 8
. . - < c O e
Communication £ - O L

Al l in all, beside aiming to aid those
educational system according to the global trends or whatever becoming a knowledge
society requires, the latest two generic frameworks (OECD and P21) specifically
highlight that the skill set including creativity and innovation, critical thinking and
problem solving,collaboration and communication is a core that needs to be
transferred to the next generation. Yet, Partnership f&frCantury Learning has
become the oglorganization in the world conducting and publishing more research
than any other collaborations (Voogt & Roblin, 2012), continuously providing updates
to its publications and framework so far since its establishment in 2002. Moreover, the
partnership hapromoted the skills mostly addressed by other alternatives under a

specific category called: learning and innovation skills.
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2.8 Learning and Innovation Skills

The most acknowledged, cited and famous framework in the Waslzeen developed

by Partnership flo21stcenturylearning (P21), a Ufational organization founded in
2002. The partnership holds the most diverse stakeholders including consultants,
educators both from academia and K12, and business leaders (Ch2@t gl from

global companies suchsaAOL Time Warner Foundation, Apple, Cable in the
Classroom, Cisco Systems, Dell, Microsoft, National Education Association, and SAP
(Partnership for 21st Learning [P21], n.d.). Accordingly, the partnership, embracing
an inherited perspective on tBéstcentury learning with an emphasize on creating
life-long learners, has notched up its fame among other collaborations and
organizations investigatir@fl*-centuryskills due to its compelling efforts, continuous

works, and explicit publications on its exgnowing framework.

In the prominent framework21%-centuryskill sets are proposed over revised and
adapted key subjects including 3Rs (arithmetic, reading, and writing) and both
fundamental and interdisciplinary themes pivotal in the 21st century. While
fundamental subjects involve topics such as world languages, arts, economics,
government and civics, interdisciplinary subjects contain global awareness, literacy on
finance, economy, business, entrepreneurship, and civic, health and environmental

literacy.

Moreover, the prominent framework providing an atgbe structure accumulates

215 centuryskills under three concise sets of skills. Regarding its generic approach to
framework development, the partnership not only stresses its vision and emphasis on
creating lifelong learners within the skiliet of life and careeskills but also pinpoints

ICT relatedcompetencie the skillset of information, media and technology skills.
Furthermore, considering the wisely chosen dyple shape in the framewors 6
visualization, the partnership depicts the importance of these skill sets. On that note,

while the previously mentioned skill sets are represented as the springers of the arch,

the skilkset named learning and innovation skills, or globally known @é&s4C i s pl aced

28



in the structure as the keystone. Depicting its significance as holding all the structure

together, the keystone covers the following overarching skills:

Creativity and innovation,
Critical thinking and problem solving,

Collaboration,

P 0w h P

Communication.
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Figure 2.1 The Framework. From Framework for 21st Century Learning by
Partnership for ZLCentury Learning: A Network of Battelle for Kids. Retrieved from
http://www.battelleforkids.org/networks/p21/framewocriesources. Copyright 2019

by Battelle for Kids.

2.8.1Creativity and Innovation

Being highlighted as prominent educational outcomes by éslgscand business

leaders in both previous and current century, creativity and innovation are among the
essentially demanded skills in the®2Entury. Although they seem to have their own
particular definitions, they are contextually and mutually complgary. In that
sense, while creativity is mainly percei
ideas [which] not only are original and make a unique contribution to the field, but

al so serve some purpose 0r2018), unmofation,l S 0 M¢
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meanwhile, is considered as successful utilization or application of a creative solution
or product (Amabile & Pillemer, 2012). Yet, as much as its definition indicates

di vergence, so are its models comprising the

Joy Paul Guford, an American psychologishascontributed to creativity research

with his remarkable studies of humantelligencein terms of divergent models of

thought processing. Proposing divergent production is a vital essence of creativity,

Guilford has als@dvanced his research and published the famous document enlisting
fifteen fAcharacteristics of the creative ad
creativity through educational programs (Guilford, 1973). Following the path of the

pioneer, early scholathave begun examining attributes of successful people with

publicly recognized achievements in creativity (Sternberg, 2006), which moved the

field essentially thenceforward (Lai et,&018). Moreover, ADweidi (2013) proved

the continuedrelevancy of @i | f or d6s <characteristics of cr
contemporary research in the field with her study on creative characteristics in learning
environments. I n brief, besides triggering t
still benefitted the fiel of education.

It is certain that creativity and innovation have endured through time and inherited into
the 21%-centurycurriculum (Griffin, McGaw, & Care, 2012; Lai et.a2018; Trilling

& Fadel, 2009). However, two concerns have risen about thdsd ski6 t r ans mi ssi o
through schooling. First, attributes of creative and innovative personas, unfortunately,
do not match with what traditional curriculum has generally brought to schooling.
Creativity and innovation necessitate some level of autonomy fréiwiduals. On the

other hand, th&raditionalcurriculum in some cases only expects individuals to act in

a predefined way, which blocks the possibility of creative and accordingly innovative
thinking (Craft, 2003). Perhaps, it is the reason why thedks site not actually
conveyed by teachers during classes (Westby & Dawson, 1995). In this context,
Beghetto (2007) revealed that transferring creativity and innovation skills requires a
level of teaching experience and satihfidence on classroom manageteand

novice teachers, therefore, tend to avoid implementing activities supporting creativity
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and innovation and prefer instructional tasks with definite steps or known answers.
Deductively, successful development of the skills in schooling level denaatidas

and improvements in the very beginning; teacher education.
2.8.2Critical Thinking and Problem Solving

Condensing into a comprehensive term over years, critical thinking is an overall ability
encompassing logical thinking, argumentation, decision madiagroblenmsolving
(Butler et al, 2012; Halpern, 2003; Ventura, Lai, & DiCerbo, 2017). Vastly causing
the rise of discussions among scholars in the literature and therefore resulting
formationof various approach, its definition still revolvesand being a versatile skill
which substantially employsroblemisolving ability whenever vague information is
solely available (Ventura, Lai, & DiCerbo, 2017). However, the definition of the skill

is not the only disagreement among scholars.

Whether critcal thinking in learning settings necessitates a level of background
knowledge has been an essence of discussion for a while. Some researchers advocate
the entailment of background knowledge during utilization of the skill especially in
learning environmds for assessment purposes (Case, 2005; Willingham, 2007). In

other words, the Htefined information, depending on the definition beforementioned,

in a learning environment should always be related to topics of which learners are
familiar with to enabléhem to think critically. On the other hand, others highlight that

the skill is so transversal, or cresgrricular, that it can be demonstrated in any context

and be transferred through educational programs without relyiisgexgificcontent.
Consistent}, Solon (2007) explicitly clarifies what generic critical thinking skill refers

to as fibeing able to correctly assess wk
acceptable or not, and being able to exp
96). As a consequence of these arguments, the literature brings both -Gpeeiiic

and generic models with regards to comprehension of the nature of critical thinking.

The significance of mastering in critical thinking is now overflowinglibandaries

of learning environments towards evepspect of life (National Education
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Association, 2014). Yet, the learning environments are the best places where
individuals may start excelling at the skill before starting to survive in the jungle of
the businesssector.Hence, thefacultiesof education carry a vital responsibility to
equip prospective teachers with critical thinking to enable an opportune and successful
transmission of the skill to theextgenerations (Williams, 2005). Thereof, ensuring
teacher educain programs transfer critical thinking skills to preservice teachers not
just to enable them as an agency in delivering the skill but also to strengthen their
attitude on improving their own critical thinking skill throughout life is a crucial

assessmenhat teacher education researchers should pay attention on (Varga, 2011).
2.8.3Collaboration

Associated with scholastic achievement (Druskat & Kayes, 2000; Lai, DiCerbo &
Foltz, 2017), with learning and working as and in a group (therefore with adaptability
andcoordination) (Druskat & Kayes, 2000; McClough & Rogelberg, 2003; Prichard,
Stratford & Bizo, 2006), and even with civic competence and democracy in terms of a
mode of living together (Althof & Berkowitz, 2006), collaboration, another skill in
4Cs, is maily identified as an ability to interact with individuals in order to work
together toward a common goal (Lai, DiCerbo & Foltz, 2017). Due to its undeniable
relation with and within education, collaboration as a skill has remained one of the
fundamental edtational attainments and taken its place in all n@tgecenturyskill
frameworks (Voogt & Roblin, 2012). However, the literature specifically holds

comprehension of collaboration as a skill itself separate (Kuhn, 2005).

The notion of collaboration hagén perceived from two distinctive perspectives. Lai,
DiCerbo and Foltz (2017) touch upon the subject by stating the distinction as it is
approached both fias a means to an end?o
approach typifies an understandingcoflaborativelearning in which collaboration is
utilized as a way of teaching and learning about any content without necessarily
focusing on collaboration itself. The approach has been surpassing the latter for a very
long time in the literature. On tlather hand, the latter distinguishes collaboration as

a skill itself which is of great value and deserves as much focus on its development as
32
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others. This view ipointed outas kind of a new aspect raised with ##-century
movement (Griffin, Care & McGaw, 2012; Trilling & Fadel, 2009). Due to the fact
that the former approach in learning environments does not necessarily facilitate
mastering at collaboration itself (Le, Janssen & Wubbels, 2018), collaboration as a
skill requires a deliberate attention in curricula since a failure at proficiency in the skill
during school years results in individuals with a disadvantage within and outside of
workspace (Kuhn, 2015).

To enable opportune skill transfer to next generation engmitsiringsuccessful
attainment of skills by teachers of tomorrow during teacher education programs. It is
crucial to equip them with one of the transversal perennial skills, collaboration, not
just for their utilization during their professional care¢h&i as a teacher in a school
environment where collaboration is always utilized, for example, to connect families,
schoolstaff and students together (Gentry, 2012) or as any other title they can work
under since the business sector in th @&htury rguires individuals who can work

in a team more than ever (Lai, DiCerbo & Foltz, 2017). Yet, teacher education
programs lack both required and expected focus directly oriented at the collaboration
skill itself (Weiss, Pellegrino & Brigham, 2017). For thesson, it is essential to teach
preservice teachers about collaboration as a skill in addition to the notion of

collaborative learning or teaching.
2.8.4Communication

Communication as a skill has been an exceptionally pivotal educational outcome in

each formakducational program all over the globe. Embodying various forms such as
verbal or nonverbal, and linguistic or nonlinguistic, communication as a skill is mainly
characterized as an ability to engage i
exchangedimr der to establish shared meaning
(Metusalem, Belenky & DiCerbo, 2017, p. 5). Due to its existence as a prevailing skill

like collaboration, communication has always found itself a place in all frameworks

developed througt?21-century movement (Voogt & Roblin, 2012). The explicit
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reason to why it has remained valuedf@sdamentakttainment relies on its three

main benefits.

Aiming for and providing opportunities to development of communication skills of
individuals throgh educational programs provides vital inputs to the function of their
immediate and future success in personal and professional lives (BatesCROOS;
2005; Morreale & Pearson, 2008; Tucker & McCarthy, 2001). Harstficiencyin
communicatiorskill helps individuals have lucrative and vigorous intrapersonal and
interpersonal relationships (Barker, 2006; Downing, 2005; Levine, 2005; McCracken,
2006). Morreale and Pearson (2008) underline that a special focusdavéhepment

of the skill in learningenvironments provides learners with opportunities to experience
various forms of communication happening in #ial Second, mastery in the skill
helps the characterizatiorof individuals by making them more social citizens to
societies (Berry, 2005; DBabcock, 2006; Scudder, 2004). In that sense, due to an
entailment caused by alterations occurring in societies such as becoming more
culturally diverse in the Z%1century (DuBabcock, 2006), educational programs
fostering the communication skill itseff individual development raise more socially
adaptable citizens, which contributes societies to become healthier accordingly
(Morreale & Pearson, 2008). The last but not least, having individuals with improved
communication skill in a learning environmeahhancesthe quality of shared
information and, in return, the quality of learning (Martin & Myers, 2006; Myers,
Martin & Knapp, 2005). In that sense, instructional approaches suchcemss
curricularfocus on the skill and extracurricular activitiepparting communication
promoteexperiences learners might have (Dannels, 2001; Helsel & Hogg, 2006). Even
though the ways and benefits of improviommmunicatiorskill are crystal clear, the
discussionin the literature tends towards the backbone of edhcateacher

preparation.

Communication has been the ultimate attribute of the teaching profession. Therefore,
it is of no significance to say teacher education program does not convey the

communication skill at all (Hunt, Wright & Simonds, 2014). HoweWer, both
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i ndi viduals and societies to take advant
teachers should possess the communication skill at a good level. Thereof, scholars
continuously utter the need to assess teacher education programs in terms of
transferring the ultimate attribute of the profession to prospective teachers (Coggshall,
2007; Khan, Khan, ZiJI-Islam & Khan, 2017).

2.9 Teacher Education andTeachingCompetencies in Turkey

With approximately one million teachers currently in schools imk&y, teacher
education can be considered as a backbone of Turkish national education. Considering
that, Ministry of National Education in Turkey has already realized that achieving the
national aim to raise 21st century citizens for Turkish society dispen raising
qualified teachersMoNE, 2017. Since teacher education programs in Turkey are
giving service within the higher education structure since 1982 and higher education
programs are supervised under Council of Higher Education, MoNe and CoHE have
collaboratively taken actions to improve quality of the teaching profession through
innovations in teacher preparation programs. For that reason, their ultimate focus has

been on the competencies of the profession.

To begin with, the initial studies ontgemining competencies for the profession dates

to 1999, which is even before Turkeyos il
project National Education Development in Turk@joNE, 2017)started with the
cooperation between CoHE in Turkey and therM/ Bank, teacher competencies for

Turkey were formed through intensive studies including needs analysis and
examination of teaching competencies developed in other nations and finalized in
2002. Then, these competencies were shared with faculties aftieduto adapt their

teacher education programs accordingly.

The teachetraining related activities of another project called Basic Education
Support Program were initiated in 2002. To redefine teacher competencies with a
consideration of becoming congat in the European stage, General Directorate of

Teacher Preparation and Education under Turkish Ministry of National Education
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conducted workshops with the financial support by European Union Commission. To
achieve it, teacher competencies from some tr@msnsuch as United States of

America, England, Australia and Ireland have been examined and they have been

embedded i nto t he new framewor Kk call ed
professiond in Turkey. The docuexpliatt unvei

indicators was published in 2006. Moreover, the competencies incorporated learning
and innovation skills under the domain of personal development of tegdbtwE,
2006)

After the publication of European Qualification Framework in 2008, Turlesytb

revise its existing framework infrastructure to align it with the EQF as a signatory in
an agreement of standardization of higher education, or in other words the Bologna
Process(MoNE, 2017) Therefore, Turkish Qualification Framework has been
devebped and published in 2015. Consequently, a revision for teaching competencies
also emerged. Then, General Directorate of Teacher Preparation and Education once
again gathered up many stakeholders including other governmental departments
related to Turkiskeducation, academics andsarvice teachers as well. By employing
various perspectives of participants and drawing advantage of similar policies from 8
countries also including Horgong, Singapore and Canada and -poofit
international organizations slu as UNESCO and UNICEF, the directorate has
updated the competencies for teaching profession in Turkey in(RCANE, 2017)

In this instance, the learning and innovation skills have been utilized as building blocks
of the newly revised framework. To engsize this, MONE (2017) explicitly states

t hat AThese qualifications, which are
profession properly, form the basis of
statement, the importance and merit of the skill settéacher preparation have

become once more apparent in the national stage.

In brief, it is undeniable that authorities in Turkey has the initiative to improve teacher
and in return teaching quality. Although several considerations have been made on the

competencies requested from 21st century teachers in Turkey, the consensus on the
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essentials of the proposed competencies have not changed. Ultimately, while teacher
education is the backbone of Turkish national education system, learning and

innovation sKis constitute the pillars of teaching competencies in Turkey.
2.10Research on 2% Century Learning and Innovation Skills

Teacher education in the 21st century is not a new topic being searched neither globally
nor nationally. Due to an incontestable variance in knowledge and skill levels of
graduates of teacher preparation programs for the profession and its requirements and
demands in the time (Darlirgammond, 2006; Darlingdammond, Chung, & Frelow,

2002; DarlingHammond, 1997), there is a preponderant concern in the field of teacher
education on both the evolution and evaluation of teacher preparation programs with
regardgo their alignment to 21stentury subjects, themes and skills. For that reason,

while the abundance of global research has carried out to assess whetreice

teachers are already adequately equipped with&@dtry skills, there happened a

few sudies examining the issue in the preservice level (Urbani, Roshandel, Michaels

& Truesdell, 2017). Fortunately, the global concern does not appe&urkish

literature. In the following paragraphs, the studies on teacher education regarding the
fundamenthand essential skill set; learning and innovation skills, are discussed. The

di scussion for each skil/ includes both
perspectives(Ammentorp & Madden, 20t8BaFKkncebacafun@a+ & K &n
Yaman, 2018¢ a kark , Budak & ;Pavis,Harshore & Ring, 2@BLO

Erdamar & Demirel, 201,05entry, 2012Kanik, 2019 Kaufman, 2006Schregimann

& Ka z an;Sené&Lee®@A16Tok, 2015 and statistical examinations of its level

in terms of gender and departméAtk - a & k g BagkaraPeliv@ari, Z005

¢eti nkaPeniral,2008ElN] kat mék &ER dheam, & 2V0dzAecéo] |
G¢l ver e Kutluca 2oa8Mi | | i & YOjaxlk, & 2Br;&Eern, 20 1°
Or han, D° n me z Ta& & Fan, 2a6;, TenHzRalp52010Top o] | u, 201
Yijitcan Nayi) & Tekmen, 2017
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2.10.1Creativity and Innovation

Although creativity and innovation are the competencies that are in fact contextually
and mutudly complementary, the studies generally investigated them separately.

Moreover, while some studies looked at their conceptualizations from preservice

teachersd perspectives, ot hers quantitative

teachers developed theskills throughout their teacher preparation programs.
Furthermore, these quantitative investigations also looked for a significant difference
between levels and some individual variables such as gender and department to
provide the literature with more phcit results. In that sense, the studies related to
creativity and innovation are expressed in the following paragraphs with regards to

their conceptualizations and the skill levels preservice teachers have.

First, Schr egl mann aoutdesedrenzith ancaim tq reveal 6 )
preservice teacherso6 conceptualization
researchers developed and administered an opinionnaire. The research was conducted
in a university in Turkey with 227 participants fromtéacher education programs
including the Departments of Computer Education and Instructibeahnology

Early Childhood Education, and Elementary Science Education. And, 614
metaphoricalanswers collected from the participants accumulated under 8 major
themes. Among which, some themes weregrablem solver, leader, essential,
innovative, and productive. The researchers concluded that the preservice teachers

positvelyconceptual i zed the term fAcreative

education programsn Tur key need to include the noti

curricula either as an entire course or

perceptions and experiences on creativity.

In another similar study on creativity, Tok (2015) estigated conceptions of
preservice teachers only from the Department of Early Childhood Education. The
research included 130 sophomore preservice teachers in a university in Turkey and the
researcher implemented an opinionnaire to collect their metaph@swers on

creativity. The collected metaphors were accumulated under two major themes, which
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were the characteristics of creative thinking and attributes of a creative persona. The
result of the study indicated that the participants mostly reportdtearharacteristics

of creative thinking. Moreover, after a frequency analysis on results, the researcher
concluded that preservice teachers dominantly agreed on someknaweth
characteristics of the thinking model such as novelty and divergence. Basieel on
findings, Tok (2015) calls teacher preparation programs for an action to provide their
preservice teachers with moredlass opportunity to learn about ttreativeprocess,
implementation of the skill, characteristics of the thinking model, antdbutis of

being a creative person.

Fortunately, Dere (2017) investigated the effect of a compulsory course called
creativity and development given as a part of the Early Childhood Education
curriculum in Turkey on pr oshp eesearchere t e a
administered both a form for demographic information &rwl r r acneatigity st

to 51 sophomore preservice teachers studying in a university astespeand post

test. The course was given in one academic semester by the researaetookhi 2

weeks and covered the crucial topics sucl
creative thinking techniques, aesthetics, activity planning and evaluation on creativity,
roles and strategies suppoWHentmegrdestramdat i vi t
posttest comparison were carried out, the results underlined that the course
significantly i mproves t he prEcreramnced st
creativity test. Therefore, the researcher suggests that other teachatioeduc

programs also need to embed a similar course into their curricula.

Studies on levels of creativityo not only revolve around the department of Early
Childhood Education. In that sense, Temizkalp (2010) conducted a study to explore
creativity levelsof prospective teachers studying not only in the Department of Early
Childhood Education but also in the Departments of Elementary Mathematics
Education, Elementary Science Education, Primary School Education and Computer
Education and Instructional TecHagy. In total, 300 preservice teachers participated

in the study. After administering both a form for demographic information and
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T or r acreatevify dest, the researcher concluded that while the highest score
belonged to th®epartmenbf Early Childhad Education, the lowest score belonged

to the Department of ComputBducationand Instructional Technology. Moreover,

the results revealed that female preservice teachers scored significantly higher than
males only in the elaboration (or divergent thim®i subdomain of creativity. Based

on the results, the study recommended the inclusion of an elective or even compulsory
courses into teacher preparation programs to enable preservice teachers to explore their

creative potentials and improve them.

Moreovef Topojlu (2015) also examined preservic
respect to some individual variables including gender and department. The researcher

admi ni stered the Raudseppdés Creativity Scale
all levds of 6 different teacher education programs at a university in Turkey.

Departments included in the study were Music Education, Arts Education, Primary

School Education, Early Childhood Education, Social Studies Education and

Elementary Science Educatiofhe results of the study highlighted that there were

neither a significant interdepartmental difference nor a significant gender difference

on creativity levels of the preservice teachers. Still, the study emphasised that while

the highest score on creatyw belonged to the Department of Elementary Science

Education just after the Department of Arts Education, the female prospective teachers

scored slightly higher than the males. In conclusion, the researcher stressed that teacher

education programs need facilitate the development of creativity in preservice

teachers not only in courses but also with extracurricular activities.

Furthermore, Kaufman (2006) conducted a research study with an aim to assess

i cr e a t-penceaptiorss @fl 3553 students and coumity members in 56 different

possi ble domains distributed across five fac
social, visual arts, verbal art, and sports. In the study, Creative Domain Questionnaire

were administered. Moreover, the analysis dadeth regards to different individual

variables also shed light on female and male perceptions of creativity in different areas

of professions. The research revealed that there exists a gender difference in self
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reported creativity. In that sense, whidganales scored significantly higher in social
and visual arts professions including teaching, males scored higher in science and

sports professions such as mechanical and sports performance.

Second, the notion of being an innovative teacher is another tissustudies in the

field of teacher education have focused on. In that sense, Davis, Hartshorne and Ring
(2010) carried out a qualitative study with examinationof course journals that
preservice teachers were asked to prepare throughout a semdsiestudy, the aim

was to reveal freshman preservice teache
51 freshman preservice teachguarticipatedin the study. Using 5 revealed
conceptualizations, the researchers suggested an ordered layered structure to an

understanding of i nnovation. Respectivel
Afawareness of i nnovationo, ficatiorp Withr at i on
i nnovationo and Aintegrated view of inno

17). Moreover, in the explicit structure, the associated attitudes with layers were
respectively fear of using technology, using technology, being an effigaoher,
being an effective teacher, and lastly lifelong learning and continuous improvement.
Regarding these explicit classifications, the study highlighted that while an
understanding of technology integration in education is associated with thedibee|

Aawareness of i nnovat-developmentaithoutadhdrengte t an d i
any specific form of technol ogy is alig
i nnovationo. I n conclusion, since htehe st
suggestions were related to K12 | evel. Y

understanding of innovation should revolve around using technology as a tool to
enhance learning, instead of an approach that what being an innovative teacher is to

use technology.

In another study on the conceptualization of innovation;KBalc e b a ¢ a-k |, Sar
Tunga- and Yaman (28e8yi ecxamr nendr 1 2 % c h
perceptions about novelty and innovation in education. In the study, arenged

guesionnaire was administered and therefore qualitative data analysis was carried out.
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The results showed thatshner vi ce teacher so6 udvdrgesast andi ng ¢
lot. While the answers majorly referred to technology, some o#weraledthemes

were pogression, production, necessity, accessibility, leadership, divergence,

development and power. Crucially, the results underlined that three out of every four

in-service teachers stated that they do not know what the term innovation means. With

regards tothese results, the researchers suggested that workshops and immediate

actions are necessary to configure the conceptualizations in the correct way.

Mor eover, ¢akmak, Budak and Kayabaké (2018)
innovative teacher from the peespives of graduate students in the field of education.

An openended questionnaire was administered to 36 graduate students. After a

content analysis, the revealed themes weraisie®f technology, selflevelopment,

attitudes such as being open to nevwperiences and collaborating with others,

motivation, and teaching related approaches such as stintpnicentric and

guidance. Since the notion of innovation in this study was associated highly with

openness to change, the results indicated that mtst gfaduate students considered

themselves as innovative. Still, the researchers underlined the lack of similar studies

and called foactionon more research on tkbharacteristicef an innovative teacher.

Ak-a and kakar (2017tgated the levelhr ¢ innovatioron h an d, [
preservice teachers with regards to their genders. The Individual Innovativeness Scale

was administered to 164 preservice teachers. The results of the study indicated that

there was no statistically significant differenocetween genders. Still, the researchers

suggested the design and implementation of extracurricular activities that might boost

preservice teachersd cultural and social dev

Finally, ¥r¢n, Orhan, D°nmez awithsukeyrt (2015)
design. The aim of the research was to Adinve
i nnovativeness and technology attitudes of t
admini stered two scal es call edhndglogjn di vi dual
Attitude Scaleo to 422 preservice teachers s

to the results of the study, while a positive significant correlation between preservice
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teachersodo innovativeness | eveldosedthd atti
level of innovativeness of preservice teachers did not significant vary in terms of their
departments and grade levels. In conclusion, they suggested that more comprehensive

research on the topic is required to get a better picture of presezachers in Turkey.
2.10.2Critical Thinking and Problem Solving

Critical thinking has condensed into a comprehensive skill over years encompassing
logical thinking, argumentation, decision making and prokdeming (Butler et al

2012; Halpern, 2003; Venturhai, & DiCerbo, 2017). Probably for that reason, while

critical thinking has accommodated both conceptualization studies and research
aiming to estimate preservice teacherso
solving studies has been merelythe latter. Fortunately, these quantitative studies
focusing on ability levels of individuals on the skills also included some individual
variables such as gender and department to provide the literature with more explicit
results. In that sense, the seslrelated to critical thinking araroblemsolving are

expressed in the following paragraphs with regards to their conceptualizations and the

skill levels preservice teachers have.

First, Kanék (2010) carr i ed-sewitet e @ac sd rusddy
conceptualizations of critical thinking and implementation of its development in some
specific lessons on primary school level such as mathematics, social sciences, science
and technology. The study employeddiepth interviews with 70 iserviceteachers
working in 14 elementary schools. Fraxtensivegualitative data analysis, the study
revealed 4 themes in general. They were aims of critical thinking implementation, its
association with higher order thinking skills, cognitive abilities reltaetle skill, and

some dispositions that critical thinkers embody. While the first theme involved
clarification of an issue to understand it explicitly, reasoning paoblemsolving the

second theme covered the association of critical thinking with biativity and
problemsolving. What is more, the third theme called cognitive abilities of the related
skill incorporated various indicators such as developing different approaches to issue

examination, conclusion construction depending on prior kn@elesd observation,
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active listening, and analyzation of resemblances and discrepancy in a system of
knowledge Additionally, some dispositions related to the skill were responsibleness,
confidence, keen on questioning, and also being broadminded antiveensi
conclusion, although #gervice teachers showed an overall understanding of the notion
critical thinking, the researcher underlined a need on raising teachers who pay attention
to their sefimprovement, so they continue developing themselveatithaup with

the pace of innovation around to raise resourceful citizens of tomorrow.

Studies investigating levels of critical thinking preservice teachers have developed
also exist in the literature. That being said, Demiral (2018) examined the levels of
critical thinking skill science preservice teachers possess through a mixed method
study. While 200 preservice teachers participated in the quantitative part which
employed the Watson Glaser Critical Thinking Appraisal scale to determine their
levels on tle skill, 14 preservice teachers participated in interviews to further examine
their perceptions on their skill levels and reasons to score high or low on the previous

part. The results indicated that the skill levels do not differ significantly accomling t

preservice teacherso gender s. I n concl

devel opment of prospective teacherso c
scientific and cultural extracurricular activities designed in the scope of and rétation

teacher education programs.

Moreover, Erdem and Yazécéojlu (2015)
levels on critical thinking. The examination also looked for a significant difference
between the estimated levels and some individual variablgs @s gender and
department. Through a cluster sampling method, 924 preservice teachers from 11
teacher preparation programs patrticipated in the study. A data collection tool called
ACritical Thinking Tendencyo s daresaliswas
highlighted that the tendency levels of preservice teachers on critical thinking
significantly differ depending on their genders and departments. Regarding the gender
variable, males have indicated a higher tendency on critical thinking thaefem

According to the interdepartmental calculations, whileDkpartmenbf Elementary
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Science Education scored the highest | ust
estimated tendency level on critical thinking was significantly higher than stirae
departments including Early Childhood Education and Foreign Language Education.

As a conclusion, the researchers suggested an increasenbarof activities related

to the development of critical thinking in preservice teacher education and
recanmended carrying out more research examining critical thinking levels of

preservice teachers depending on their genders and departments.

On the other hand, ¢tetinkaya (2011) al so
teachers on the same skill. Thei€@amhia Critical Thinking Disposition Inventory was
administered to 195 preservice teachers studying in the Department of Turkish
Education. This scale was composed of 5 subdomains for critical thinking, and they

were respectively; analyticity, openindedess, inquisitiveness, salbnfidence,
truth-seeking, and systematicity. According to the quantitative results, female
preservice teachersodo tendency | evels wer e
to analyticity, opermindedness and trutbeeking Finally, it was suggested that the
reasongfor such a significant difference among genders should be investigated in

further studies.

Furthermore, G¢l veren (2007) probed the
critical thinking levels and variousndividual variables including gender and
department. The study administered the Cornell Critical Thinking Test to estimate the
levels, and 1302 preservice teachers from 5 teacher preparation programs participated
in the test. For the gender variable, thienend an evident and significant difference

in favour of female preservice teachers, especially on the domains; identifications of
assumptions and deduction. Additionally, no significant interdepartmental difference
was found according to the analysiseféfore, the researcher concluded that since an
ability to think critically can be improved through education, teacher education
programs should facilitate the development of the skill on preservice teachers by
providing them with more opportunities to teaand experience the use of various

thinking strategies and methods.
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Second, Son and Lee (2016) carried out qualitative research via arerogesh
guestionnaire with 96 preservice teachers from two universities with an aim to explore
their conceptions gbroblem solving. Their study investigated and revealed problem
solving mainly in a competency level, which means that their findings were
accumulated under knowledge, skill and disposition categories. According to the
findings on the skill level, preserndadeachers lack a systematic approach to problem
solving. Moreover, the skill level was further divided into categories of generic and
teaching abilities. For both categori es, pr e
the other hand, the attitude levebvered 5 themes and they were creative,
collaborative, effordriven, operminded and patient. In conclusion, they called
teacher educators for action on providing preservice teachers with more opportunities
to enable them to explore and better comprehéednature of problersolving

including methods and techniques.

Even though studies on the conceptualization of prolslelving by preservice

teachers is extremely limited (Son & Lee, 2016), there at least are some studies

examined the skill level inpresr vi ce teacher s. For exampl e, E
(2015) probed to what extent some individual variables including gender and
department predict preservice tpwblamher sdé | eve
solving Besides, the study also aimed tokdor a correlation between the level of

critical thinking andproblemsolving Thereof, the data collection instruments were

the AProblem Solving Inventoryo and ACriti c:
924 preservice teachers from 11 teacher préparprograms participated in the study.

According to the results, it was revealed that while gender was significantly predicting

t he pr eser vi cpoblemsaldnig thedspartmiergariable was hot. On

the other hand, gender and departmeatewariables significantly predicting the

critical thinking tendencies of preservice teachers. Last but not least, a positive

correlation between the level pfoblemsolving and atendencyon critical thinking

was found as well. In the end, it was cowldd that any investment by a teacher

education program such as an extracurricular activity on the development of preservice
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teacher ssOolpvrionbg esrki | I's might result in a

tendencies towards critical thinking.

Furthermeoe, Kutluca (2018) carried out a study with an aim to examine discrepancy

on |l evels of pr e swlvingabiites witkeragardsaorgender, plas® b | e n
levels and their departments. Besides, the researcher included affective and cognitive
variables such as motivation, creative thinking and critical thinking to reveal to what

extent these additional variables predict their prokdehaing skill levels. The study
administered an assessment booklet encompassing an interpersonal {saibiegn

inventory and six different data collection tools to 471 preservice teachers from five
teacher education programs. The results showed that the levels of peuiiemy

prospective teachers possess did not differ significantly by gender and department and
reveal ed t hat preservice teacherds ability
thinking were significant predictors of their levelsmmoblemsolving Consequently,

the researcher suggested that further studies related to teacher education should not

ignore creative thinking and critical thinking when they focupmblemsolving

Last but n o-NayirancaTekmen (2017) cartied @auna compact study with
aims both to explore academic motivations and protdelving skills that preservice
teaclers possess with regards to several variables and to inspect learning environments
in the sense of academic motivation and probéetring skills. Employing survey
research design, this study administered two data collection tools called Problem
Solving Alility Inventory and Academic Motivation Scale to 219 junior and senior
preservice teachers from five teacher preparation programs. The results underlined that
the levels of problersolving preservice teachers possess did not significantly differ
accordingto their departments. Furthermore, the intense analysis showed that their
perceptionf their problemsolving abilities associated with their problewmiving
experiences in their learning environments. Consequently, the researchers concluded
that an effaron providing preservice teachers with either curricular or extracurricular
motivationbooster activities avails them of a boost in tevelopmentof their

problemsolving skills.
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2.10.3Collaboration

Due to its undeniable relation with and witl@ducation, collaboration as a skill has
remained one of the fundamental educational attainments and taken its place in all
noted 2%-century skill frameworks (Voogt & Roblin, 2012). However, collaboration
has dominantly been examined and considered laar &trningor teaching method

from an educational perspective (Lai, DiCerbo & Foltz, 2017). Moreover, a
consideration of collaboration as a skill itself has raised with 2t#&century
movement (Griffin, Care & McGaw, 2012; Trilling & Fadel, 2009). hatt sense,
collaboration as another skill in 4Cs is mainly identified as an ability to interact with
individuals in order to work together toward a common goal (Lai, DiCerbo & Foltz,
2017). Yet, after an extensive examination of the studies carried betaines clear

that while studies on collaboration in preservice teacher education accommodate
research related to conceptualization of collaboration, they lack quantitative
examination of the skill level probably due to the former view on the notionefner

the related studies are expressed in the following paragraphs with regards to their

conceptualizations preservice teachers hold.

To begin with, Gentry (2012) carried out a qualitative study with an aim to examine
which collaboration skills presendcteachers in one teacher education program
acquire and lack the most. For that reason, the researcher developed-andgzkn
opinionnaire similar to a seteport and administered it to 28 preservice teachers.
Before the analysis, the researcher detesthBeven competencies that teachers in the
215 century need to acquire to effectively collaborate with parents of exceptional
children. These were advocacy, commitment, communication, equality, professional
competence, respect and trust. Then, 71 ansmens distributed under each related
competency. The results indicated that the preservice teachers mostly highlighted their
proficiencies on the areas of communication and professional competence. However,
the remaining competencies received the lowerukeagies among all answers.
Consequently, the researcher discussed that although communication and professional

competence are crucial factors maximizing the pasather collaboration in a
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learningenvironment, it must be ensured that the remaining ctenpies are also
acquired by preservice teachers as much as the others. Accordingly, it was suggested
teacher education curriculum shall include and cover collaboration as a skill more
structurally to train teachers who can effectively and skilfully coltate in learning

environments.

I n anot her -Hrdamae amdcDemirel K2®10) aimed to reveal the
characteristicand problems oteamworkf r om pr eservi ce teache
Embodying a mixed method design, the study administered an-enplkeal
guestionnaire to 245 preservice teachers from a faculty of vocational education and
conducted 5 senstructured group interviews with 15 preservice teachers in total. The

results showed that while teamwork or collaboration transfers crucial abilitieasuch
public-speaking, approaching and seeing from a different point of view, and teaching,
problems related to it include low interpersonal management experiences of preservice
teachers and lack of ability on regulating tasgtribution. In detail, some dahe

reveal ed characteri st i c <rdanfar&Denairei\2010)k we r ¢

Publicspeaking

Recognition of different points of a view

Teaching

Enhancement of communication between teachers and learners
Self-confidence

Responsibility

Researching

Sharing, cooperation and solidarity

Meaningful and permanent learning

Affiliation

=4 =4 =4 4 -4 4 -4 -4 -4 A

Problemsolving

Based on data collected through the interviews, it was underlined that although teacher

education programs in the faculty utilize collaborative learning asteif prospective
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teachers to collaborate through learning activities and projects, same methods are
employed almost all courses. Hence, it was concluded that teacher education programs
should consider handling various approaches and practices to cultheite

experiences on collaboration.

Furthermore, Ammentorp and Madden (2018) published an article focusing on
workplace collaboration and expressing their own experiences with preservice
teachers from the departments of Elementary and Early Childhooatiaudvainly,

the aim was to propose a framework that outlines tlodiiengs teachers face in their
working environments and methods to enhance collaboration skills preservice teachers
possess. In the article, the former outline covered the challermyesedt by
unmotivated or unprofessional partnerseamworksuch as unequal efforts among
collaborators, inhibiting emotionatharmoniessuch as negative mood, and clashing
interpersonal norms such as racist attitudes. Therefore, regarding the latétin@adsn

to foster collaborative experiences of preservice teachers, it was highlighted that they
need to learn how to moderate the effect of such personas on teamwork. In that sense,
the researchers suggested that teacher preparation programs ought tmfoous
transferring the importance of utilizing negative experiences as learning opportunities
and on developing prospective teacherso6 1 nt
conclusion, teacher education programs should invest attention in develoging th

studentsé coll aboration skills to better pre
2.10.4Communication

Communication as a skill has been an exceptionally pivotal educational outcome in

each formal educational program all over the globe. Embodying various forms such as

verbal or nonverbal, and linguistic or nrbnguistic, communication as a skill is

mai nly characterized as an ability to engage
i's exchanged in order to establish shared me
(Metusalem, Belenky & DiCerbo, 2017, p. 5). After an extensive examination of the

studies carried out, it becomes clear that while studies on communication in preservice

teacher education accommodate research related to quantitative examination of the
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skill level, the literature lack studies probing its conceptualization by preservice
teachers.In that sense, the studies related to kel of communication skill

preservice teachers possess are expressed in the following paragraphs.

To start with, Mi || i and Yajceée (2017) <car
level of communication skill preservice teachers have. In the stuelyeskarchers
administered a scale called Communication Skills Scale to 458 preservice teachers
from 4 teacher preparation programs. After the data analysis, it was found that there
exists a significant differende the estimated levels of communicatidilliepending

on preservicet eac her s 0 faga ofdfemales. Moreover, a significant
interdepartmental difference was also revealed. Thereof, regarding the results, the
researchers called teacher education prograntefmideratiorof their prograns and

utilization of purposefully designed extracurricular activities to eliminate the gender

andinterdepartmentad i f f er ence of preservice teache:l

Mor eover, Ocak and Ertheeommynzadidn SKill leeel o 0 e x &
progective teachers with regards to several variables including gender and
department. In total, 315 students from 7 teacher preparation programs participated in

the study. The researchers implemented a scale calle@aimemunicationSkills

Evaluation ScaleAccor ding to the results, preseryv
levels significantly differed according to their genders and departments. To be more
explicit, the genderdifference was in favour of females. What is more, while the

highest score belonged theDepartmenbf Elementary School Education, the lowest

score belonged to th&epartmentof Computer Education and Instructional
Technology. In conclusion, the researchers suggested that specific courses on
communication shall be developed and addettiecurriculumof teacher preparation

programs.

In another quantitative study, Tan and Tan @Oihvestigated the relationship
between communication skills and classroom management skills. Additionally,
individual variables such as gender and departnvegre also added into the

examination. In total, 349 preservice teachers from 6 teacher education programs
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including departments of Mathematics Education, Elementary Science Education and

Computer Education and Instructional Technology participated instingdy. To

determinebothskill levels, scales named Communication Skills Evaluation Scale and

Classroom Management Scale were used. After the data analysis, a significant gender

difference was evident for communication skill in favour of females. On tiiner o

hand, it was revealed that neither classroom management nor communication skill

|l evel s significantly differ i n terms of pr e
moderate positive relationship was revealed between two dependent variables.

Considenng these findings of the study, the researchers recommended that an action

needs to be taken by teacher education stakeholders to eliminate the apparent gender

differencein communication skill.

Furthermore, BaykarRehlivan (2005) carried out a study on gaantitative

examination ofthgariance n preservi ce teachersod perceptio
skills in terms of individual variables such as gender and grade level. The researcher
administered a data collection tool called Communication Skillsuatiah Scale to

592 preservice teachers studying in Erepartmentf Primary School Education. The

results indicated that there was no significant differeimceommunication skills
regarding the participantso gdéfereheewas. However
found between freshmen and senior students in favour of the itadieating that

maturation matters to develop communication sKitighe end, it was concluded that

a follow~up study is required to check if their perceptiohthe sameskill differ after

they become hservice teachers.

Last but not | east, El kat mék and ''nal (201
communication skill levels in terms of several variables including gender. In the study,

a data collection tool named Commeetion Skill Inventory was administered to 280

junior and senior preservice teachers from epartmentof Primary School

Education. According to the results, it was disclosed that the estimated skill levels did

not significantly differ based on genden.the end, it was concluded that gender does
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not influence thecommunicationskill levels of preservice teachers, ritensive

research is also needed to further investigate the issue.
2.11Summary

In the present chapter, related literature and research stodielearning and
innovation skills were reviewed in addition to historical background of 21st century
competenci es, t heir attributes and the
national curriculum including teacher preparation programs. Dependintheon
presented literature, it can be said that learning and innovation skills are crucial tools
of citizens of tomorrow including students and teachers as well. Equipping citizens
with these essentials during schooling is among the responsibilities loétsac the

21st century. However, to make it possible, teachers should possess them at first.
Therefore, to ensure successful transmission of those skills to the younger generation
through educational programs, it must first be assured that teachei@upoagrams
adequately convey the skills to teachers of tomorrow.

Creativity and innovation are among the learning and innovation skills. They have
always been considered as an important educational outcome in curriculum including
teacher training programs (Griffin, McGaw, & Care, 2012). However, there still exists
acocern about these skillsdé transmission
curriculum as a whole. First, these skills necessitate some level of autonomy from
individuals, which in turn requires learning environment not to be limiting (Craft,
2003). Qherwise, teachers cannot convey the skill successfully to youth (Westby &
Dawson, 1995). In this context, Beghetto (2007) revealed that teachers with more
experiences either in teaching or utilizing the mentioned skills in daily life become
more successfun transmission of the skills through their classes no matter the type
of curriculum they are employing. On the other hand, Beghetto (2007) adds novice
teachers with less experience in creativity and innovation tend to avoid implementing
activities suppding the mentioned skill and prefer instructional tasks with definite
steps or known answers, which definitely blocks the acquisition of the skills by

learners. Considering these, successful development of the skills in schooling level
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demands actions ansinprovements in the very beginning; boosting preservice

teachersé creativity and innovation during t

As another skill in the learning and innovation skill set, critical thinking, contextually
covering problensolving, has ben considered as an important element of
fundamental skills involved in both the legacy and contemporary curriculum. In this
century, the significance of mastering in critical thinking has gradually overflown the
boundaries of learning environments tovsaedery aspect of life (National Education
Association, 2014). Yet, the learning environments are the best places where
individuals may start excelling at the skill before starting to survive in the jungle of
the business sector. Hence, faculty of edunatizarry a vital responsibility to equip
prospective teachers with critical thinking to enable an opportune and successful
transmission of the skill to next generations (Williams, 2005). Thereof, ensuring
teacher education programs transfer critical tmglskills to preservice teachers not
just to enable them as an agency in delivering the skill but also to strengthen their
attitude on improving their own critical thinking skill throughout life is a crucial

assessment that teacher education researclns gfay attention on (Varga, 2011).

Due to its undeniable relation with and within education, collaboration as a skill has
remained as one of the fundamental educational attainments (Voogt & Roblin, 2012).
However, throughout years, the notion of collaimn has been perceived from two
distinctive perspectives; either as a style of teaching and learning or as a skill itself
(Lai, DiCerbo & Foltz, 2017). Due to the fact that the former approach in learning
environments does not necessarily facilitate srasg at the latter (Le, Janssen &
Wubbels, 2018), collaboration as a skill requires a deliberate attention in curricula
since a failure at proficiency in the skill during school years results in individuals with
a disadvantage in and outside of workspé€ahn, 2015). Therefore, to enable
opportune skill transfer to next generation entails ensuring successful attainment of
skills by teachers of tomorrow during teacher education programs. It is crucial to equip
them with the collaboration skill for their gfiessional career as a teacher in a school

environment (Gentry, 2012). Yet, teacher education programs lack both required and
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expected focus directly oriented at the development of the collaboration skill itself
(Weiss, Pellegrino & Brigham, 2017). Thergibfis essential to assess to the extent of
which teacher education programs prepare preservice teachers with generic

collaboration skill.

Due to its existence as a prevailing skill like collaboration, communication has always
found itself a place amonglecational outcomes (Voogt & Roblin, 2012). Moreover,
communication has been the ultimate attribute of the teaching profession. Therefore,
it is of no significance to say teacher education program does not convey the
communication skill at all (Hunt, Wrigh& Simonds, 2014). However, for both

i ndi viduals and societies to take advant
have lucrative and vigorous intrapersonal and interpersonal relationships (Barker,
2006; Downing, 2005; Levine, 2005; McCrack2A06), enabling individuals as more
social citizens to societies (Berry, 2005;-Babcock, 2006; Scudder, 2004), and
enhancing the quality of shared information and, in return, the quality of learning
(Martin & Myers, 2006; Myers, Martin & Knapp, 2005)atshers should possess the
communication skill at an expédevel. In that sense, scholars continuously utter the
need to assess teacher education programs in terms of transferring the ultimate attribute
of the profession to prospective teachers (Coggs220i7; Khan, Khan, ZidJI-Islam

& Khan, 2017).

All in all, the expectations from teachers has grown when compared to the previous
century. In such a demanding era, unfortunately, not all teacher education programs,

as DarlingHammond (2006) warns and umliiges, prepare teachers of tomorrow with

the same level of 21sentury skills. Yet, the related studies of each skill in learning

and innovation skill set existing in the literature confirm the tragedy of incontestable
variance either in preserviceteeach s 6 conceptions of the ski
all these findings in the reviewed literature and warnings from scholars into account,

t he pur pose of t he current study i s ma

perceptions of their preparednésgels on the crucial skill set.
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CHAPTER 3

METHOD

This chapter introduces the method used for the research. It respectively includes and
mentions in detail about theverall design of the study, subjects of the study, data
collection instrument, validity andeliability of the data collection instrument,
procedurs utilized for data collectioranddata analysis, and limitations of the study.

3.1 Design of the Study

The present research utilized survey design methbd. surveydesign method is
employed whenevehe interest of research is either to describe or to make inferences
about a population. According to Fraenkel, Wallen and Hyun (2011), a study
implementing survey design is characterized by three main aspects of the method.
First, research questions arderested in describing some attributes of a group of
people representing a particular population. Second, survey studies use data collection
instruments including carefully prepared questions about attributes in research interest
and answers from that gieular group of people composes the data. The last but not
least, studies in this design generally covers a sample since in many cases it is

impossible to reach to an entire population.

Moreover, one of thenostutilized types of survey design is a creextional survey
(Fraenkel, Wallen & Hyun, 2011). Cressectional studies basically produce a
snapshot of a population about the topic of which the study focuses on (Lavrakas,
2008). Therefore, the main issue in crgsstional design is to collect dataaadbund

the same time from either a sample oreéhé&repopulation. Yet, no matter what type
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of design is selected, theurveymethod necessitates some sequential steps in the
design process of research (Fraenkel, Wallen & Hyun, 2011). In that sense, the
following paragraphs explain the research content in consecutive steps of carrying out

a survey study.

Regarding the characteristics of a survey study, this research maielytaiexamine

to what extentteacher education progranesd uc at e s e rpiegaredness u d e n |
levels on learning and innovation skittrougha crosssectionalsurvey researchn

this crosssectional survey research, the very first step was to define the problem. For

that reason, an extensive literature eewivas conducted, atideproblem was defined

within a combination of three main issues: (1) ®®guivalent preparation level of
graduates for teaching profession and t h
the 2F' century (DarlingHammond, 2006; Brling-Hammond, Chung, & Frelow,

2002; DarlingHammond, 1997), (2) a lack of studies orf'2&ntury skills in the

preservice level (Urbani, Roshandel, Michaels & Truesdell, 2017), and (3) a
continuous need for an #p-date examination of preserviceteachs 6 per spect i
their education (EreDrhan, Ok & Capaydin, 2017). Furthermore, the problem was
specifically directed towards learning and innovation skills, encompassing 4Cs
(creativity and innovation, critical thinking and problem solving, coltabon, and
communication), depending on their importance ascribed as the essential skills to
Aseparat e student s wh o ar e prepared f ol

environments in the 21st century, and t hi

The litelature was also looked for possible independent variables that may cause
significant variations in the dependent variables, which were the calculated
preparedness levels. Accordingliyeindependent variables included in this study are

gender and departmitype Hereby, the research questions were formed as follow:

1. What indicators explain the 2isgéntury learning and innovation skills from

theperceptions of preservice teachiera researchuniversity?
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2. To what extent desthe teacher education prograsfiered in the researeh
university preparefuture teachers to possesise 21stcentury learning and

innovationskilsbased on preserviae teachersbo

3. Are there significant differences in the extémt teacher education program
prepars future teachers to possess the 2demtury learning and innovation

skills in terms of gender and department?

First, the target population for this study was defined as all prospective teachers in the
faculty of education at a prestigious state research uniydosiated in the north
western part of central Anatolia region of Turkey. However, the study population
contains all senior students enrolled in the faculty at the university. The reason behind
this concentration was to increase the comprehensivenesssililpaesults at least to
some degree. That is, it was more logical to ask the senior students to evaluate their
teacher education programs than to ask the rest, and the interpretations of findings, in
this way, became more accurate. Second, to develgpeationnaire containing
indicators of learning and innovation skills, the current study was divided into two
consecutive phaseBhasd aiming to ask prospective teachers to share their mindset
on indicators of teachers possessing the learning and inmog&ills. For that reason,

an opinionnair@mamed OHILIScontaining one opeanded question for each skill was
developed and administered to junior studeNts5@) at the same faculty on the last
month of the spring semester within 2620718 academic yeaAfter an inductive
content analysis of the data from the first phase in this study and a comprehensive
examination of indicators proposed under models of the skills in literature, a

guestionnairealled PLeSLISvasconstructed.

During the years when the current study was carried out, the faculty of education had
been accommodating eight teacher education programs. Therefore, employing a
convenience sampling method, the researcher tried to reach all senior students enrolled
in these programs during the last two weeks of the fall semester in the22Q98
academic year. In total, 205 studemtduntarily participatedn the data collection.

Then, the gathered data in phase Il was analysed using both the IBMNEPIRS
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Version 20 forWindows 64bit operating system and NVivol2tudent Trial In
addition to the results of qualitative data from one epeted part in the
guestionnaire, both descriptive and inferential statistics revealed from the data analysis

was reported in the followg chapter.
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Figure 3.1Research Design of the Study
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3.2 Subjects of the Study

Mainly, the target population for this study was defined as all prospective teachers

the faculty of education at a prestigious state university located in thewestarn

part of central Anatolia region of Turkey. However, #exessiblgpopulation was

determined to contain all senior stude($=345) enrolled in the faculty at the

university. The reason behind this concentration was to increase the generalizability

of possible results at least to some degree. That is, since the aim was to investigate
summative results of teacher education progr
i nnovation skills from preservice teacherso
seniorstudents to evaluate their overall teacher education programs in terms of the

skill set than to ask the rest. In this way, the interpretations of findingsexpeeted

to become more accurate.

On the other hand, since this research included Bb#sd with an opinionnaire for
identifying indicators of the | earning and
perspectives and Phase Il with a developed quastire from findings oPhased,

there were two seemingly distinctive but contextually same samples representing the
identicalaccessibl@opulation. First, the primary study (Phase 1) was administered to
junior studentsN=54) studying in the faculty &fducation during the last two weeks

of the spring semester within 202018 academic year at the previously mentioned
university. After indicators were determined and the Phase 1l data collection tool was
formed, the questionnaire was administered to setualentsN=206) enrolled at the

same faculty of the same university during the last two weeks of fall semester within
the 20182019 academic year. That is, almost all participan®hafsd at the end of
the20172018academic year were theoreticallypected to be participants of Phase

Il at the end of the fall semester within the following academic yéanever, while

206 senior preservice teachers participated in Phase Il, only one participant did not
want to complete the questionnaire and left bélhe items unanswered. Therefore,

it was removed from the analysis and 205 questionnaires were included into the study.

Table 3.1is to illustrate the overall participation.
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Table 3.1

Number of Participants in Phase | and Phase Il

Phases Administered Received Return rate
Phase | 54 54 100%
Phase I 206 205 99.5%

The faculty of education at the university where the study was carried on during 2017

2018 and 2012019 academic years were accommodating eight teacher education
programs withinitbh ach el or 6s degree programs. These
Education and Instructional Technology (CEIT), Elementary Science Education
(ESE), Elementary Mathematics Education (EME), Physics Education (PHED),
Chemistry Education (CHED), Mathematics Edtion (MHED), Early Childhood

Education (ECE), and Foreign Languages Education (FLE). While the Phase | with an
opentended opinionnaire only included participants from the departments of Computer
Education and Instructional Technology=8), Elementary Mdtematics Education

(n=1), Elementary Science Education=23), and Foreign Language Education

(n=27), the second phase reached to all eight departments.

Table 3.2

Participant Distribution According to Gender

Gender n %
Female 171 83.4
Male 34 16.6

Moreover, in Phase Il as shown in Tablg, 3vhile 83.4% of the participantsere
female (=171), the remaining 16.6% represented male participamtS4j.
Seemingly, the female students outnumbered male participants. To illustrate the
overall distribution Table 3.2 sorted in a descending percentage value indicate

participants distribution dPhasdl regarding their genders.
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To illustrate the overall distributioffable 3.3sorted in a descending percentage value
indicate participants distribution oPhase Il regarding both their genders and

departments.

Table 3.3
Participant Distribution According to Gender and Department

Departments Female Male n %

FLE 44 9 53 25.9
ESE 36 2 38 18.5
EME 35 2 37 18.0
ECE 29 0 29 14.1
CEIT 10 17 27 13.2
MHED 7 1 8 3.9
CHED 6 1 7 3.4
PHED 4 2 6 2.9

To illustrate the overall distributioregardingp a r t | gengeaand agy@®able 3.4

indicates participants distribution of the main study.

Table 3.4

Participant Distribution According to Gender and Age

Age Female Male n %

25 or more 15 8 23 11.3
24 22 6 28 13.7
23 45 7 52 25.4
22 66 9 75 36.6
21 or less 23 4 27 13.2
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I n the questionnaire, since participant ¢
become confusing during filling out, an opended demographic question about their

birth year was added for the researcher to calculate their ages during analysis.
Therefore it is necessary to mention that the year 2018 is taken as the base year for
calculation in this study. Regarding the consideration, the age range of the participants
(N=205)wasbetween 33 and 20.

3.3 Data Collection Instrument

As mentioned beforehand,saivey design was employed throughout this research.
However, survey design may utilize a variety of method in data collection parts. In this
research, a seHdministered opinionnaire for Phase | and a-aéfhinistered
questionnaire for Phasewasdevelogd and employed in order to provide answers to
the research questions. Fowler and Floyd (2013) underline that one reason to employ
a survey study is to fill information gaps found in the literature or for a specific interest.

In that sense, relying on tipeeviously defined problem statement for this research, it

was decided to develop and utilize a specific opinionnaire aad-hacquestionnaire.
3.3.1Instrument Development Process

In the current study, two main data collection tools were required to beodedetio

enable the researcher to answer the research questions. In that sense, while a specific
opinionnaire was required to provide the first research question with an answer, which
corresponds to the first phase of the study or Phasedg-anc questionaire was

needed for the remaining two research question or Phase Il. Thereof, the following

paragraphexplainthe development of data collection tools for both phases.
3.3.1.10pinionnaire Hunting Indicators of Learning and Innovation Skills

The aim ofdevelopingthe OHILIS was both to reveal indicators of a teacher
possessing | earning and innovation skild/

to gather relevant generic indicators into an item pool for development of the main
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data collection toolConsidering that the learning and innovation skill set is composed
of four generic skills as follow: creativity and innovation, critical thinking and problem
solving, collaboration, and communication, the first versioDldfLIS was therefore,
formed with four operended questions and one demographic question for the
departmentof participants. Then, the opinionngir®HILIS, was consulted to an
expert the thesis supervisoryith a specialization in teacher education in the
Departmentof Educational Sciences. The expert in the field advdieling each
question about skills with more than one dimension (creativity and innovation, and
critical thinking and problem solving) into two different questions to avoid confusion
both for partcipants in fillingout and for the researcher in data analysis. After taking
valuableadvice into consideration, the related changes were applied. Thus, the final
version ofOHILIS was ready to be administered with six questidigure 3.2is to

illustrate the mentioned process of developing the opinionnaire

s 2
4-item Learning and Innovation Skills:

- Creativity and Innovation
- Critical Thinking and Problem Solving
- Collaboration

- Communication
. v

f 6-item Learning and Innovation Skills: ) i
- Creativity
- Innovation
- Critical Thinking <
- Problem Solving
- Collaboration Expert

- Communication

PHASE I: Opinionnaire Development

Y

[ Finalizing the Opinionnaire ]

Figure 3.2Phase IOHILIS Development Process
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Table 35is to provide an overall picture of questions included in the opinionnaire.

Table 35
Questions in the Final Version of OHILIS

Learning and Innovation SkillOperREnded Questi ons: @AW
Creativity A creative teacher?

Innovation An innovative teacher?

Critical Thinking A teacher who is a critical thinker?

Problem Solving A teacher who is a problem solver?
Collaboration A collaborative teacher?

Communication A teacher with a good level of communication sk

3.3.1.2Preparedness Level Survey ohearning and Innovation Skills
3.3.1.2.1item Generation Process

For this research, the process of indicator identification for learning and innovation

skills was a preliminary work that was supposed to be carried tvatve an item pool

for development of the Phase |l data collection tool; a questionmalled
Preparedness Level Survey on Learning and Innovation Skills (PLeShi$hat

sense, the process was divided into two extensive segments. First, sstoeytis to
examine teacher education programsoO prepeé
preservice teachersodé perspectives, consu
population by implementing a specifically developed opinionnaire contpopen

ended questions asking preservice teachers to write down at least three indicators of

an ideal teacher possessing each learning and innovation skill comprised the first phase

in the current study. In addition to the results of Phase | contribwtinthe
development of an item pool for Phase I, an extensive examination of indicators
proposed in the related literature for learning and innovation skills was another process
carried out during the same time interval including the collection of ddtatie

developed opinionnairealled OHILIS and its analysis, with an aim to enrich the
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generated item pool for development of the questionnaimeed PLeSLISAll process

carried out for item pool generation is illustratedrigure 3.3

Identifying the
Indicators of Skills

PHASE I: Opinionnaire Extensive Literature Review
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3.3.1.2.2ndicators Included from OHILIS

The prepared opinionnair®HILIS, was administered to 54 junior students attending

to the service courses given by the faculty of education during the last week of the
spring semester in tH#17-2018academic year. After the data collection and analysis
processes, 108 indicators were revealed in total. The analysis resulted in the formation
of 18 creativity indicators, 11 innovation indicators, 17 critical thinking indicators, 20
problemsolving indicators, 16 collaboration indicators, and 26 communication

indicators.

Moreover, an inductive content analysis was carried out andetyed classification

was applied to the revealed items. In that sense, while the first level categorization was
swpplied from the logic existed in the literature (Greenhill, 2010) as either being
genericor teachingrelated, the second level was assigned after a semantic analysis on
the same items as either slgpecific dispositions or abilities representing thatesd

skills.

Then, all revealed items or indicators of the skills were examined under their
corresponding classifications and considered with the same expert in the field of
teacher education whose opinions were employed during the developrogilo$.

After extensive considerations, only some itdatselledas generi@bilities (first
second level classification), aligning with the focus in this study, were decided to be
includedin the item pool, and a few items under the gerabitity classificatios were
reconstructed with implementation of either item reduction or rewording respectively
due to the overlapping issue and possible misconception that may occur.
Consequently, 17 items were involviedthe item pool fronOHILIS. While no item
forinnovat on was revealed from the preservice
the remaining learning and innovation skills were as followalaility to produce novel
ideas an ability to see the logic and point of view behind explanatiamsbility to
seethe root of an incident or a probleam ability to ask for help from others without
hesitation and a ability to empathizeTable 36 is to show sample items revealed

from OHILIS.
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Table 36

Sample Items/Indicators Revealed from Phase I: OHILIS

Skills Sample Items Indicators
Creativity An ability to produce novel ideas
Innovation None (no generic indicator revealed)

Critical Thinking  An ability to see the logic and point of view behind explana
Problem Solving  An ability to see theoot of an incident or a problem
Collaboration An ability to ask for help from others without hesitation

Communication An ability to empathize

3.3.1.2.3Extensive Literature Review for Operational Definitions and Indicators

During the same time interval including the collection of data with the developed
OHILIS and its analysis, an extensive literature review to identify indicators existing
and suggested in other research studies was carried out. As mentioned in theeliteratur
review chapter of this research, there were tons of different models for these skills
reflecting a variety of approaches. Yet, depending on the fact that a teacher education
program is expected to prepare teachers of tomorrow to possess beside todeach a
assess those demanding skills (Greenhill, 2010), the utter concentration on handling
only generic skills in this research rather than skills associated with teaching and
assessment has become a helpful separating factor during both segments of the item

generation process.

After narrowing the literature down in this way, the first version of indicators
encompassed 4 items for creativity and innovation, 16 items for critical thinking and
problem solving, 9 items for collaboration, and 13 items for comratioit. However,

when the expert in the field of teacher education scrutinized the collected items from
literature, her advice led not only towards #gre@ichmentof some skills with more
itemsbut also to theeductionof a few items under other skills. this direction, item

generation process resulting from literature review was finalized with 14 generic items
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for creativity and innovation, 11 generic items for critical thinking and problem
solving, 8 generic items for collaboration, and 13 generic ifemsommunication.
Eventually, carefully reviewed and selected items brought forth the operational
definitions for these skills. To depict the mindset of this research on beforementioned
generic skills, operational definitions and their subdomains wedlaw.

Creativity is commonly understood as the ability to produce novel and useful ideas
(Plucker, Beghetto & Dow, 2004). Innovation is a term often used in a business context
to refer to the successful application of creativity within an organizadtainYarbro,
DiCerbo & Geest, 2018). On the other hand, according to Guilford (1973) who is a
doyen in the field and the owner of tm@stcited and acknowledge studies in literature
(Lai, Yarbro, DiCerbo & Geest, 2018), creative thinking as a subclagerdral
thinking is composed of both convergent and divergent thinking. While convergent
thinking is aimed toward a single correct answer, divergent thinking is inquiring,
searching around, often leading to unconventional and unexpected arsvikes.
sense, for this study, while creativity or creative potential is examined aindagent

thinking, innovation is considered relateddmnvergent thinking

Critical thinking is a set of skills that can be defined in a general way and that have
broad applichility across multiple disciplines, but which rely on subjggécific
knowledge, conventions, and todlsntrinsic to a particular domain and disciplihe

for their expression (Ventura, Lai & DiCerbo, 2017). For that sense, critical thinking
is using a st of skills that involves systems analysis, argument analysis, creation, and
evaluation. While systems analysis refers to identifying and determining the
relationships between variables to understand a system, argument analysis corresponds
to drawing logcal conclusions based on data or claims. Moreover, while the domain
of creation pinpoints creation of a strategy, theory, method, or argument based on a
synthesis of evidence, and the artefact that is going beyond the information at hand,
the evaluation dmain involves judgement of the quality of procedures or solutions
and involving criticism or a work product using a set of standards or specific

framework.
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Collaboration, or teamwork, is the process of interacting and requires individuals to
work togethertoward a common goal (Lai, DiCerbo & Foltz, 2017). Furthermore,
Stevens and Campion (20C2mphasizehat collaboration is a multifaceted skill that

iIs composed of both interpersonal skills and-sethagement skills. In that sense,
while interpersonal ske include conflict resolution, collaborative problesalving,

and communication, sethanagement skills cover gesgtting and performance

management, and planning and task coordination.

Communication is viewed as a social process in which informatierdlsanged to
establish shared meaning and to achieve desired outcomes. Communication is
identified as a set of broadly applicable and dorggineral skills to effectively
produce and receive messages (Metusalem, Belenky & DiCerbo, 2017). Therefore, the

indicator domains under communication preductionandreception

Table 37
Sample Items/Indicators Formed from the Literature Review

Learning and Innovation Skills Sample Items Indicators

Creativity and Innovation Using materials in novel ways
Critical Thinking and Problem Solvingldentifying variables in a system
Collaboration Managing a groupos

Communication Keeping eyecontact while listening

3.3.1.2.4tem Pool Generation

To generate an overarching item pool for development cidbmoc questionnaire

called PLeSLIS preliminary work on item generation including a selection of

indicators revealed from the first phase of the current study and a review of the
extensivditerar e on ski |l | s mo dwdreexecuiech Whiletlret or s and
latter segment of the preliminary work provided 46 generic indicators for learning and

innovation skills, the former resulted in tleemationof 108 indicators in total before

any futher consideration on whether they are generic, teadpegific, or
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assessmentlated dispositions or abilities. After filtering out 91 skill indicators due

to either not associ-aliilnigt inweistbh otrh en otty pce«
included basd on the gathered expert opinion, the remaining 17 indicators revealed

from OHILIS were decided to be included within the first versionPafeSLIS

However, the operational definitions and their related references from the literature
indicatedtheoreticaincorporation of innovation and problem solving respectively into

the skills; creativity and critical thinking. Regarding the contextual inclusion and
distributions of skill indicators accordingly, the first version was built comprising
creativity and inovation with 19 items, critical thinking and problem solving with 14

items, collaboration with 11 items, and communication with 19 items in total. To

explicitly demonstrate the development procé@sdyle 38 is provided.

Table 38

Item Distribution Accordig to Domains in Item Pool

Domains OHILIS Literature Revie\ n
Creativity and Innovation 5 14 19
Critical Thinking and Problem Solving 3 11 14
Collaboration 3 8 11
Communication 6 13 19
Total 17 46 63

3.3.1.2.5Demographic Questions

After the item pool generation with 63 generic items in total, the next step was deciding
upon demographic information to collect from participants either in relation with
answering theesearchquestion or with providing betterdescription of the sample

In that sensethreedemographic questions were asked to the participants. Since the
third research question is related to an investigation of a possible significant difference
in the preparedness levels of preservice teachers on learning and innskiigptwo

of these demographics are gender and departiibatremainingone demographic
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guestionis to describe the sample better ahevas asking about their birth year to
calculate their age#\ccordingly, it was decided to addldemographic questions to

the questionnaite®PLeSLIS
3.3.1.2.6Structuring PLeSLIS

According to De Vaus (2013), the processswficuring a questionnaire is the next
step to be carried out following the completion of all questions or items considered to
be added. With 63 items in total over 4 different skills @amtmographic questions
additionally, PLeSLISwas prepared with 5 different parts. For the beginning of the
questionnaire, an informative text was written to explain the aim and scope of this
research, the criteria for eligibility of participation, the partBloéSLISand the ypes

of questions, the expectation from participants, and how to contact to the researcher.
Following the text, the first part was allocated to the demographic quesBons (
guestions) on the very first page. Then, the following parts were respectivelgadcl

the items for learning and innovations skills: creativity and innovation (19 items),
critical thinking and problem solving (14 items), collaboration (11 items), and

communication (19 items).

Due to the wording type of items, a specific response fowaa required. Under the

circumstances, taking the research famusonsideration was helpful. Relying on the

fact that this study mainly aims to assess to what extent the teacher education programs

prepare their preservice teachers to possess theattsty learning and innovation

skills, the response format was decided to be updifit rating scale both to avoid

getting midpoint answers and to enable some variance. Yet, since the items were not
created as statement s, aadobectivayrratdtowhatt e APl e a:
extent your teacher education program has equipped you with the following
competencies during youniversitylevelst udy . 6 was written and add
each part allocated for 4Cs. Therefore, instead of using agretvelst the labels,

aligning with the | ogic of the gener al not e,
AR10=Very Adequateo. F uendechqaeestimmowasaddedtatheo pt i on al

very end to allow participants a space to share their opiniongygestions about the
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research topic if they have any. FinaRLeSLISwas prepared and designed with two
different versions one including adetailedexplanation and operational definitions
along with related references for expert opinion, and a stuéesibwm for piloting via

cognitive interviews.
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3.3.1.2.7Expert Opinions

After finalizing the first versionPLeSLISexclusively prepared for agxpertopinion

was sent to three meritorious experts from fledd of educational sciences with a
specialization in teacher education. The exclusive document not only involved the

whole studentersionbut also provided the experts with specific explanations about

what this study was for and an entire documenliegi@ming and innovation skills with

their operational explanations, subdomains and related items under each subdomain.
Examining visual, contextual, and conceptual aspecBLefSLIS all experts first
advisedmakinga little change in the response forrfraim 10-point to 6point rating

type. Only two experts proposed minor rewording changes to prevent misconceptions

of participants. Lastly, another agreement

any items for the final version after related alteratiomere implemented.
3.3.2Pilot Study through Cognitive Interviews

Like consulting to experts, piloting a questionnaire including the cognitive interview
technique providesvidenceo establish face validity especially for newly developed
guestionnaires (Cotigridge, 2015). Cognitive interviews can be conducted with two
methods: thinkaloud technique and verbpitobing (Haeger, Lambert, Kinzie, &
Gieser, 2012). For this study, the former technique was employed. During the same
time interval with consulting texperts, interviews with five junior students studying

at the faculty of education were carried out in November 2018. The junior students
were selected since the researcher did not want to diminish any possible participant

from the study population.

Volunteers were called for interviews with a prepared text shared on one of the online
social media groups belonging to the faculty. However, only one student conducted to
the researcher, but tlsaowballingtechnique was employed with the help of the first
volunteer. Thanks to the technique, while three participants (3 females) become
volunteers for interviews from theepartmenbf Elementary Science Education, the

remaining two (1 female, 1 male) were from epartmenbf Computer Education
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and InstructionaTechnology. The researcher separately interviewed the participants
and informed them about the study, and the tailokid technique. When volunteers
started answering the preparfeeSLIS the researcher did not interrupt them at all
until theycompletedut instead took notes for the problematic parBL&SLIS After

they completed, the researcher asked questbosatthe notes and sought-aepth

explanations.

The overall findings indicated that a-p@int rating scale response format results in
exhaustioron participants especially when completing a relatively long questionnaire.
Another finding highlighted that although some items required more time thas other
to be answered, no question caused any misinterpretation or misconception. What is

more, three participants were eager to learn more about not only the results of the study

but also about wha1%-century skills are all about. As a consequence, related
suggestions were considered to be applied in the finalization prodese®EISto be
submitted to the Ethical Committee.

3.3.3Validity and Reliability of PLeSLIS

Invigorated within the positivist approach, validity and reliability are required

evidencenquant i t ati ve research. While validit)

a concept is accurately measuredo, rel
(Heale & Twycross, 2015, p.66). Keeping the definitions in mind, when a new
guantitative datecollection instrument is developed, it is necessary to carry out
statistical analyses to provide thasedenceand ensure they are nobjectionable.
Since this study required ad-hoc questionnaire, thevidencefor face, content,
construct validity andreliability evidencewere provided within the following

paragraphs.
3.3.3.1Face and Content Validity

As previously addressed, both consulting to experts from the field of education and

piloting through cognitive interviews were the processes meticuloersiyloyed
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during the development process of this research. According to Bolarinwa (2015), these
processes providevidencefor establishedace validity and content validity for the

theoretical construct aiming to be measured.
3.3.3.2Construct Validity

Construct validity is another validity evidence required for such a questionnaire to

ensure its measurement of the topic as it is developed. In other words, De Vaus (2013)
highlights this type of validity ar an evalu
conforms with theoretical expectationso usin
provide such a validity indication, a statistical method called factorial analysis was

utilized.

As a favourable statistical analysis mostly handled in Psychologiduchtion, the
factorial analysis is actually employed within three main intentions; accumulation of
all observed variables into a smaller meaningful set, construction or clarification of a
theory, and construction of validityevidence especially for selfeporting
questionnaires (Williams, Onsman, & Brown, 2010). Therefore, in this study, after
administerind®?LeSLIS(n=205), each foumain part was examined through a factorial
analysis in IBM SPSS/ETU Version 20 statistical analysis software to check the
alignment of theevealedatent variable structure with the ones proposed under the
operational definitions of skills. Excluding the demographic part, the main parts
involving creativity and innovation, critical thinking and problem solving,

collaboratio, and communication were included in the analysis.

To provide construct validitgvidence according to Williams, Onsman and Brown

(2012), there are five steps in an exploratory factor analysis. They are;

Checking the appropriateness of sample size atadfdiaany factorial analysis
Choosing the right method for extraction of factors

Determining on the factor extraction criteria

A

Deciding upon the appropriate rotational method
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5. Describing and interpreting the results
3.3.3.2.1Appropriateness of Sample Size andData for Any Factorial Analysis

First one is to check sample size. In this analysis, there were 205 participants overall.
Any participant size greater than 200 and less than 300 is considered as fair in the
guideline proposed by Comrey and Lee (2013). Having said that, just judging the
appropriate sample size by looking only at the number of participants is not the only

evaluation.

The next value to evaluate is the ratio of participants to an iemrétio). In the
related literature, there are various suggestions for the ratio, bstt praminent
minimums are either 10:1 (Gorsuch, 1983; Hair et al., 2010) or 5:1 (Hatcher, 1994).
Yet, since the total number aélid participants was 205 and the parPibeSLISwith

the maximum number of items was equal to 19, the participatgm rato was
calculated as 10.79:1. The calculated ratieseslightly greater than 10:1 as Gorsuch
(1983) and Hair et al. (2010) proposed as a minimum, which provided a valid proof to

continue with checking the correlation matrix.

When the correlation matrigeof items were checked for all four parts according to
the criteria of greater than .30 proposed by Tabachnick and Fidell (2007), there were
found no violation of the suggested criteria, which means none of the correlation in
the matrixes of item#asless than .30. These controls for all four parts proved that

the data was factorable.

Following the previous controls, the KaiddeyerOlkin test of sampling adequacy

and Bartlettdos test of sphericity were
to understand if the sample size was enough to carry out a factorial analysis. For the
interpretation of it, values closer to 1.00 indicate higher appropriateness of the sample

size.

The minimum value as a criterion is considered as .50 (Williams, OnsmaownB
2012). On the other hand, the latter test is another test for the suitability of carrying
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out a factorial analysis with the current data. And, the expected result for this test is to
be significant, indicating that there exists an underlying stregtudata sets. In that

sense, the following tables are to show the results of the mentioned tests.

Table 39

KMO and Bartlett's Test for Creativity and Innovation

KaiserMeyer-Olkin Measure of Sampling Adequacy. 946

Bartlett's Test oSphericity Approx. ChiSquare 2139.566
df 153
Sig. .000

According toTable 39, KMO value of creativity and innovation is greater than .50
and very close to 1.00, which indicates that the sample size is adequate for factor
analysis.Moreover,sinceBar t | et t Gssestilmates significans, dhiows that

the data set of creativity and innovatiogis an underlying structure.

Table 3.D
KMO and Batrtlett's Test for Critical Thinking and Problem Solving

KaiserMeyer-Olkin Measure of Sampling Adequacy. .932

Bartlett's Test of Sphericity Approx. ChiSquare 1399.778
df 66
Sig. .000

According toTable 3.D, KMO value of critical thinking and problem solving is
greater than .50 and very close to 1.00, which indicates that the sample size is adequate
for factor analysis. MoreovesinceBar t | et t Oisestimated tsignificard, ut | t
shows that the dataetsof critical thinking and problem solvingas an underlying

structure.
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Table 3.1
KMO and Bartlett's Test for Collaboration

KaiserMeyer-Olkin Measure of Sampling Adequacy. .898

Bartlett's Test of Sphericity Approx. ChiSquare 1015.514
df 55
Sig. .000

According toTable 3.1, KMO value of collaboration is greater than .50 and very
close to 1.00, which indicates that the sample size is adequate for factor analysis.
Moreover,sinceBar t | et t Ois sighifecant, itshows thdt the data set of

collaborationhas an underlgg structure.

Table 3.2

KMO and Bartlett's Test for Communication

KaiserMeyer-Olkin Measure of Sampling Adequacy. 918

Bartlett's Test of Sphericity Approx. ChiSquare 1221.475
df 66
Sig. .000

According toTable 3.2, KMO value of communication is greater than .50 and very
close to 1.00, which indicates that the sample size is adequate for factor analysis.
Moreover, since Bartlettbs test result

communicatiorhas an underlgig structure.

In overall, all tests including KaiséfeyerOlkin test of sampling adequacies and
Bartlettdés tests of Sphericity proved th
conducting further factorial analysda.that sense, since the apprapeness of data

for factorial analysis were discussed, the following paragraphs discusses the process

for selection of a method for extraction of factors.
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3.3.3.2.2Selection of av ethod for Extraction of Factors

To provide construct validity, the next step is to decide upon which factor extraction
method to employ. Mainly, there existo-factor extraction methods conducted and
discussed in the literature. The first one is principal component analysis or PCA. The
literature highlights that PCA, unlike principal axis factoring (PAF), is used whenever
a study does not provide any hypothesis about the underlying structure. Moreover,
according to Thompson (2007), the results of PCA and PAF do not often indicate a
significant difference. On the other hand, the latter is highly suggested over the former
since the former is considered as just an item reduction method (Costello & Osborne,
2005).

Moreover, there is another commonly used extraction method, which can breggrefe
over PAF, Maximum Likelihood (ML). To decide between these two, scholars
(Costello & Osborne, 2005; Fabrigar et al., 1999) suggest checking multivariate
normal ity results of the data sets. For
the Ommibus test of multivariate normality were found significant (p<.001), indicating

a violation of the multivariate normality assumption. Therefore, PAF was decided to
be used as the estimation procedure since ML is not robust against the violation of the
beforementioned assumption (Costello & Osborne, 2005; Fabrigar et al., 1999). In
brief, theprincipalaxis factoring (PAF) method was decided to be utilized in this study

to reveal the alignment of underlined structures with the hypothesized ones as the

constuct validity evidence.
3.3.3.2.3Determining the Factor Extraction Criteria

The overall aim of factor extraction is to groajfargenumber of items into groups or
related set of iteméactors to facilitate the interpretation of further statistical geel

on the available data (Williams, Onsman & Brown, 2012). In the literature, there is
more than one criterion suggestaeingconsidered in this step of tlamalysis The
mostacknowledged and utilized criteria are the Eigenvagresterthanl rule aml

the cumulative percentage of explained variance (Williams, Onsman & Brown, 2012).
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For studies in social sciences, the total variance explained may be calculated as low as
50% or 60% (Hair et gl 1995) but the higher it gets, the better the structuse fit
Aligning with the suggestions from the literature, this study employed these criteria to

extract factors.
3.3.3.2.4Deciding Upon the Appropriate Rotational Method

After selection of the criteria for factor extraction, a rotational technique might be
applied to the results to strengthen the fitness of items onto the factors. For such
treatment there exist two distinctive rotation techniques. The first one is called
orthogonal, which is employed when it is theoretically expected that the possible
factors are not correlated with each other. On the contrary, the other technique is called
oblique rotation, which is applied when correlation among the possible lateftiesria

is foreseen and anticipated based on theoretical background or hypothetical structure.
In that sense, the current study examined ié&-century skills under four
competencies. To clarify, creativity and innovatwereoperationally defined having

two structures: convergent thinking and divergent thinking. Naturally, these kinds of
thinking models are expected to hold a correlation between. For that reason, not only
for creativity and innovation butates!l so
variables, the same logic was applied. That is, it was decided to employ an oblique

rotation method for exploratory factor analyses.
3.3.3.2.8nterpretation of the Factorial Structure Results

As mentioned before, the determined criteria for fackbraetion were to check the
values of total variance explained and Eigenvalues greater than 1.00. Considering
these criteria, multipléerationsof exploratory factor analysis was conducted to find
the best structurdor each skill. During these iteratisnsome items were removed
depending on their violations of the predefined criteria. To be more explicit, the
predefined criteria for an item to be kept in the further analysis is to fulfil conditions
of which it needs to load on only one factor with aimum loading of .40 (Fornell &

Larcker, 1981) and there needs to be a minimum loading difference of .15 between its
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significant loading and its loadings on other factors (Tabachnick & Fidell, 2007).
Moreover, while deciding upon removing an item, its tBliey effect for overall
reliability of each skill (eliability if item deletejilwas also checked and consideration
of minimum reliability loss was utilized in decision making. Relying on these
evaluation standards, the validity and reliabigtydenceor each skilwasdiscussed

in the following paragraphs.

The first validity evidence was calculated for the skill designated creativity and

innovation. As shown ifTable 3.8, a twofactorial structure was revealed after the

removal of item CI9 AAn ability to produce n
be discarded since lbadedon two factors with less than .15 difference between

loadings. With this twedactorial stricture, the total variance explained was calculated

as 57.18%, which is acceptable.

Table 3.8
Total Variance Explained for Creativity and Innovation

Factor Initial Eigenvalues Extraction Sums of Squared
Loadings
Total % of  Cumulative Total % of  Cumulative
Variance % Variance %
1 9.18 50.98 50.98 8.72 48.42 48.42
2 1.12 6.20 57.18 71 3.92 52.34

Extraction Method: Principal Axis Factoring.

When the item loadings for creativity and innovation with two factor$aiie 3.4

was examined, it seemed that 14 items under factor 1 and 4 items under factor 2 were
significantly loaded. When the factors were examined, what was proposed in the
operatiamal definition of creativity and innovation had not changed. In that sense, while
factor 1 was designated as convergent thinking, which is a thinking model aimed

toward reaching a single answer, factor 2 was entitled as divergent thinking, which
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requires mquiring, searching around, often leading to unconventional and unexpected

answers.

Table 3.4

Factorial Structure of Creativity and Innovation

Factor
1 2
CI12_Ability to reach conciliatory conclusions from conflicting .81
thoughts
C6Ability to evaluate others .77
CI3_Ability to see the details of a thought .76

Cl4_Ability to utilize contrasting ideas to achieve a certain purg .73
CI119 Ability to find humourwithin the chaos and conflict of life .71
CI8_Ability to use different thinking techniques when producin¢ .65
ideas

ClI14_Ability to see shortcomings and needs in life .65

Cl11_Ability to think while considering different points of view .64

CI2_Ability to create more than one idea on a topic .54
CI15_Ability to visualize the final version ofork or idea 52 -.29
CI16_Ability to plan for the future .52
Cl113_Ability to sense problems in life 49
CI5_Ability to self-evaluate A7
Cl118_Ability to work with a focus A2
CI110_Ability to develop different approaches -.78
CI1_Ability to use materials or objects in unorthodox ways =77
CI7_Ability to create many solutions from limited resources -.70
CI17_Ability to put ideas into practice 31 -57

As previously mentioned, a correlation among factwes anticipated from the

theoretical grounds. In that sense, when the -fiatetorial correlation matrix was
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inspected, it was found as/1. Moreover, another valid proof for the hypothesized
structure was the direction of the correlation. Since convergerdigergent thinking
is referring to the opposite sides of a thinking style, the direction of the correlation was

found negative, which can be seemable 3.5.

Table 3.5

Factor Correlation Matrix of Creativity and Innovation

Factor Convergent Thinking Divergent Thinking
Convergent Thinking 1.00 -71
Divergent Thinking -71 1.00

The second validity evidence was calculated for the skill designated critical thinking
andproblemsolving In the first attempt of exploratory factor analysis for this skill, it

was found that the item CP12 fAAnloadidgi | ity to
on two factors with less than .15 difference between loadings. Therefore, it was
decided to be discarded at the cost of | osi:

alpha.

However, when it was discarded, the eigenvalues were pointing towards a
unidimensional structure with a considerable decrease in the total variance explained.

For that reason, the analysis was forced to produce a structure with two factors. Then,

when the item | oadings were examined, t he |
inffor mati on from various ar aotonzwhickwasdutoaded i ns
out.

Inthe end, withh he reduction of the item CP8 fAANn abi
from var i o utlsetotarvariantecerplaimenl was found as 63.68%, which is
guite acceptabldn that sense, Table 3.16 is to illustrate the total variance explained

values for the factorial structure of critical thinking and problem solving.
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Table 3.6

Total Variance Explained for Critical Thinking and Problem Solving

Factor Initial Eigenvalues Extraction Sums of Squared
Loadings
Total % of  Cumulative  Total % of  Cumulative
Variance % Variance %
1 6.67 55.54 55.54 6.24 52.00 52.00
2 .98 8.14 63.68 .55 4.61 56.61

Extraction Method: Principal Axis Factoring.

When the item loadings for critical thinking and problem with two factor3aivie
3.17 was examined, it seemed that 8 items under factor 1 and 4 items under factor 2
were significantly loaded. When the factors were examined, what was proposed in the

operdional definition of critical thinking and problem solving had nbanged.

However, while the hypothesized structure included four proposed dimensions for the
skill, the disclosed latent variables referred to atlivoensional layout. In that sense,

while the items under factor 1 accumulated the proposed dimensions called creation
and evaluation, the items under factor 2, on the other hand, gathered the suggested
dimensions called systems and argument analysis. Therefore jog&boperational

definitions for factor 1 and factor 2 are as follow:

1. Creation and evaluation pinpoint creation of a strategy, theory, method, or
argument based on a synthesis of evidence, and the artefact that is going
beyond the information at hand amd/olves not only a judgemet of the
quality of them but also criticism about them using a set of standards or specific
framework.

2. Systems and argument analysis refer to identifying and determining the
relationships between variables to understand a system and corresponds to

drawinglogical conclusions based on data or claims.
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Table 3.7

Factorial Structure of Critical Thinking and Problem Solving

Factor

1 2
CP14_Ability to create evaluation standards withemphasi®n .81
ethics
CP6_Ability to find evidencehat will support ideas .81
CP7_Ability to create evidencbased inferences .78
CP11_Ability to evaluate the applicability of proposals 71
CP13_Ability to evaluate suggestions .70
CP9_Ability to create arguments that will support a thought .65
CP1_Ability to see the root of an incident or a problem .65
CP10_Ability to formulate a strategy to reach a solution .50 .30
CP3_Ability to establish links between different perspectives .88
CP2_Ability to see the logic and point of view behind explanati 73
CP4_Ability to recognize variables in a system .55
CP5_Ability to see the basis of arguments .26 42

A correlation among factors of critical thinking and problem solving were also
anticipated from the theoretical groun&s, when thefactor correlation matrix was

inspected, as a positive correlation of wds found which can be seen ifable 3.B.

Table3.18

Factor Correlation Matrix of Critical Thinking and Problem Solving

Factor Creation & Evaluation Systems & Argument
Analysis

Creation & Evaluation 1.00 75

Systems & Argument Analys| 75 1.00
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The third validity evidence was calculated for the skill designated collaboration. In the
very first attempt of exploratory factor analysis for this skill, the structure was perfectly
revealed. None of the itemgsredundant or showed insignificance. Foat reason,
without any change, the total variance explained with afagtorial layout (se@able

3.19) was found as 59.51%, which is acceptable.

Table 319

Total Variance Explained for Collaboration

Factor Initial Eigenvalues Extraction Sums ofquared
Loadings
Total % of  Cumulative Total % of  Cumulative
Variance % Variance %
1 5.38 48.93 48.93 491 44.60 44.60
2 1.16 10.59 59.51 .76 6.90 51.50

Extraction Method: Principal Axis Factoring.

When the item loadings for collaboration with two factors Table 3.2 was
examined, it seemed that 7 items under factor 1 and 4 items under factor 2 were
significantly loaded. When the factors were examined, what was proposed in the

operational definitia of collaboration had slightly changed.

To be more explicit, while the hypothesized structure included two dimensions called
interpersonal skills and sefianagement skills undemllaboration the disclosed
latent variables were entitled as interpersananagement and leadership. Keeping
the contextual resemblance from the operational definition, the new domains were

reconstructed.

In that sense, interpersorrabnagement included the items related to conflict
resolution, goaketting, performance maragent and personal planning. On the other
hand, leadership covered the items related to task coordination, construction and

management of group dynamics.
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Table 3.2

Factorial Structure of Collaboration

Factor

1 2
CL8__ Ability to supervisegoalorientedperformance .95
CL9_ Ability to provide feedback on goalriented progress .76
CL2_ Ability to consult with others .68
CL7_Ability to set a clear target for a purpose .65
CL6_ Ability to ask for help from others without hesitation .63
CL3__ Ability to apply conflict resolution methods .53
CL11_Ability to create purposeful plans .52
CL5_ Ability to establish an open and supportive groups .95
environment
CL4_ Ability to manage the group dynamic .59
CL1_ Ability to work in partnership with others .54
CL10_Ability to regulate equal task distribution .54

As previously mentioned, a correlation among factors of collaboration was also

expected from the theoretical grounds. In that sense, when thefaictnal

correlation matrix was examined, it was fouasla positive correlation of .65, which

can be seen ifiable 3.2.

Table 3.2
Factor Correlation Matrix of Collaboration

Factor Interpersonamanagemen Leadership
Interpersonamanagement 1.00 .65
Leadership .65 1.00
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Last but not least the validity evidence was calculated for the skill designated
communication. After several trials of EFA for communication to establish a
meaningful structure, it was decided for items related to a communication channel such

as written communication, aal communication to be cut out from further analyses

and checked for the structural establishment. In that sense, items CM4, CM5, CM6,
CM17, CM18, and CM19 were removed and exploratory factor analgsigerated.

The meaningfully disclosed twdimensioml structure pointed out that tiealy item

CM10 AAn ability to act recognizing cul't
any dimension significantly, which resulted in its removal.the end, with the
remaining 12 items59.8% of the total variace in communication (s€Eable 3.2)

was explained with a twtactorial structure.

Table 3.2

Total Variance Explained for Communication

Factor Initial Eigenvalues Extraction Sums of Squared
Loadings
Total % of  Cumulative  Total % of  Cumulative
Variance % Variance %
1 6.11 50.92 50.92 5.65 47.10 47.10
2 1.08 8.97 59.89 .61 5.08 52.18

Extraction Method: Principal Axis Factoring.

When the item loadings for communication with two factorsTale 3.3 was
examined, it seemed that 7 items under factor 1 and 5 items under factor 2 were
significantly loaded. When the factors were examined, what was proposed in the
operational definitin of communication had moderately changed. Explicitly, while
the hypothesized structure approach to the notion of communication from the
dichotomy on reception and production skills, the item accumulations required more
clearcut definitions. Therefore, ilitstaying in the framework of the dichotomy, the
factors were renamed and more specified. Firgdgior 1 was entitled as active
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listening, which is proposed within the Pearson framework (Metusalem, Belenky &

DiCerbo, 2017) under reception skills ohemunication, referring to paying attention,

avoiding judgement, asking for clarifications, and clearly summarizing. Secondly, the

factor 2 was designated as audience analysis, which is again suggested within the

Pearson framework (Metusalem, Belenky & Dikiig 2017) under production skills

of communication, corresponding to modelling
mind, reflecting understanding, and selecting the most appropriate channel for
transmission of meaning in order to create messagesiyawah at sati sfies r ec

expectations from communication.

Table 3.3

Factorial Structure of Communication

Factor
1 2
CM2_ Ability to talk while being mindful of space and time .889
CM16_ Ability to make eye contact while listening .709

CM14_Ability to ask for details regarding complex messages .629
CM1_ Ability to empathize 617
CM15_ Ability to summarize the inferred message without bia: .522  .324

CM8__ Ability to create clear messages/answers 487  .310
CM12_ Ability to listen without prejudice 434 278
CM9 _ Ability to understand the mindset of the contact person 916
CM13_ Ability to show/reflectunderstanding .623
CM7__Ability to understand the expectations of the partner in 1 .599

communicatiorprocess

CM11_Ability to select the mostppropriate communication .545
channel to transfer the message

CM3__ Ability to understand differences in individual thoughts .306  .475
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As previously mentioned, a correlation among factors of communication was also
anticipated from the theoretical grounds. In that sense, when thefacterial
correlation matrix was examined, it was found a positive correlation of .70, which can

be seernn Table 3.2.

Table 3.2

Factor Correlation Matrix of Communication

Factor Active Listening Audience Analysis
Active Listening 1.00 .70
Audience Analysis .70 1.00

3.3.3.3Internal Consistency Reliability

Table 3.5

Internal ConsistenciReliability

Skills and Domains Nofltems Cr onbach
Creativity and Innovation 18 .94
Divergent Thinking 4 .88
Convergent Thinking 14 .92
Critical Thinking and Problem Solving 12 .93
Systems and Argument Analysis 4 .81
Creation andevaluation 8 91
Collaboration 11 .89
Interpersonal Management 7 .87
Leadership 4 .78
Communication 15 91
Active Listening 7 .89
Audience Analysis 5 .81
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As for internal consistencseliability evidence the Cronbach Alpha values for both
overall skills and for their domains were calculated. Table 3.25 is to show all Cronbach
Alpha valuesConsidering the internal consistency results, it can be said trekilise

and their domaing/ere assessed with high internal consistency
3.4 Data Collection Procedures

This study was composed of two consecutive phases. In Phase I, after the opinionnaire
OHILIS, took its final form with implemented alterations and revisions, it was
conducted with 54 participants who were studying in their third year théea
education programs in a prestigious state university located in thevwnesthrn part

of central Anatolia region of Turkey. To collect data, the researcher contacted to the
instructors to gepermissiornto visit their service courses given within tagulty of
education during the last two weeks of the spring semester withirZZllIB/academic

year at the previously mentioned university. Then, the researcher visited the permitted
courses and collected data from preservice teachers who were voltmiseigipate

in the research.

For Phase IIPLeSLIStook its final form with consecutive processes on combining
results fromOHILIS with findings from the extensive literature review, implemented
alterations and revisions, and it then prepared to be submitted for revisions of the
Ethical Committee. The Committee confirmed that not onlygthestionnairealled
PLeSLISbut the entiretsidy does not violate any ethical rules in conducting research
on human subjects. In that sense, the Human Research Ethics Committee at Middle
East Technical University assigned the protocol number-BHB@EB 172 to this study

for further questions and suggi®ns about the research.

After getting the ethical commi tteebs per mis
Since the main interest within this study was related to a summative evaluation of

teacher education programs in terms of learning and atimoovskills in Phase 11, the

study population was narrowed down to senior students depending on the fact that

experiencing almost the last courses of their own curricula entitles them as the most
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valuable and trustworthy data sources when compared toesite After such a
decision, reaching to almost all senior year students was aimed throoghemience
sampling method. To achieve it, the researcher created a schedule of only the last year
courses at the faculty and contacted to their instructorskttoapermissiorto visit

the course and administeteSLISduring the class at the very end of the 2@089

fall semester.

All related instructors from each teacher education program were contacted and
informed in detail about the study. However, onlyidstructors in total allowed the
researcher to collect data during previously appointed course hours. Before the class,
the researcher asked the number of approximate students in the class and prepared all
therequireddocuments. During the course houtera verbal introduction about the
researcher and the current research, the researcher provided volunteered students with
the informed consent forms and theheSLIS Moreover, the researcher provided
participants with all necessairyformation,highlight ed t hat there i s n.
for the items in the questionnaire and emphasized the confidentiality of participation.
Although the completion dPLeSLIStook fifteen minutes, only one female student

did not want to continue answering tipgestionnairafter volunteering and informed

the researcher about it. Then, her answer sheet was not included in this study.
3.5 Data Analysis Procedure

For the analysis of qualitative data mainly collected in Phase |, NVivo 12 student trial
version was used. IRhasd, 54 participants answered 6 opemded questions on the
opinionnairecalled OHILIS Before the analysis, the first step after the data collection
was the transmission of qualitative answers to an electronic medium. Although there
were some unanswered quess, there were neither an incomprehensible nor
unreadable answers given by any participant. After the transmission, an inductive
content analysis was administered, and the revealed themes and items for the research
guestion 1 were shared in the Resultgiea of the current researcho illustrate the

data analysis in a more compact way, Table 3.26 was added.
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Table 3.5

Data Analysis Procedures

Research Questions Data Type Data Analysis

Phase |
What indicators explain the 2iséntun Inductive Content
learning and innovation skills fronthe Analysis with

: : - Qualitative _
perceptions of preservice teachdrs a NVivo 12 Student

researckuniversity? Trial

Phase I

To what extent desthe teacher educati
Descriptive

o Statistics with IBM
Quantitative
SPSS V20 METU

Verson

programoffered in the researehiniversity

preparefutureteachers to possetiwe 21st

century learning and innovation skibiase:

on preservice Peac
Are there significant differences in the
Two oneway

MANOVAs with

IBM SPSS V20

METU Version

extent the teacher education program
prepares future teachers to possess the Quantitative
21stcentury learning and innovation ski

in terms of gender and department?

For the analysis of both descriptive and inferential statistics, an IBM product SPSS

METU Version 20 for Windows 6#4it operating system was used. Prior to the

anal ysi s, the first step after the data col |
answerson the printed questionnaires to an electronic medium. During the data

transmission, the researcher had a chance to check if there was a missing value. Even

though one female student did answer only almost half of PLeSLIS and informed the

researcher aboutot wanting to continue, the answers from the remaining 205

participants did not contain any incomprehensible, unreadable or null information.
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There was just one op@nded question on the main data collection tool, and iatvas

the end of PLeSLIS as tpnal. This question was added to provide participants with
some space to enable them to share their thoughts or suggestions about the topic. In
overall, 23 participants shared their comments. Later, they were examined by the
researcher in the electromedium and two themes were revealed related to findings

by the researcher. These findings were also shared in the Results section of the present

study.
3.6 Limitations of the Study

To begin with, this research study was carried out in the faculty of eduedt@an
prestigious state research university located in the fwegtern part of central
Anatolia region of Turkey. Therefore, it should be underlined that it indeed limits the

scope and generalizability of the results.

Moreover, the data collection wiLeSLISwas carried out during the last two weeks
of the fall semester ithe 20182019 fall semestefThe entire population of senior
students in the institutions was reached and only volunteers participated. Voluntariness

may impede their positive tendées in their responses.

Besides, the researcher asked course instructors for permission to visit the classes in
order to collect data. In some cases, the instructors did not allow the researcher to
administeiPLeSLISneither during the class nor after tli@ss hour ends. In that sense,

some students, unfortunately, could not get a chance to participate in the study.

On the other hand, participantsO6 eagerne.
items and an opeended optional question at the e(ekcluding demographics)

revealed during the data analysis process. Overall, there were 206 participants in the
study. Only one student did not want to contifiliemg in PLeSLISand lefthalf of it

unanswered after informing the researcher. However, whenremaining 205
questionnaires were examined, there were, surprisingly, no unanswered questions in

the surveys. Moreover, the eagerness of the participants was elevated when it was
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realized that 23 participants among 205 participants also filled opti@nal question
at the end and left their comments, suggestions and expectations from their preservice

teacher education programs.
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CHAPTER 4

RESULTS

In this chapter, théndings related to the studye presentedhechapter is composed

of four sections. In the first section, the findings for the research question 1 is presented

with relation to indicators revealed from inductive content analysis. Therefore, the
emergedndicatorsare classified anshared. The secorsgction includes the findings

for the second research question representing descriptive statistics tiépachder

the |l atent variables of | earning and i nn
overall and iterrspecific mean values for eaclent in PLeSLISare analyzed The

third section presents the findings for the third research quektaking for a

significant differencein gender and department separately on the latent variables
related tolearning and innovation skillginally, the last section provides an overall

summary of the results.
4.1 Indicators of Learning and Innovation Skills

Learning and innovation skill set fror1%-century skills is composed of four
fundamental competencies:eativity and innovation, critical thinking and problem

solving, collaboration, and communication.

In this study, an opinionnaireaamed OHILISwas prepared with 6 opended
questions asking preservice teachers to write down at least three indicatachefge
who possess those skills. The data collection, ©O&11LIS, wasadministered to 54
subjects studying in theif"®erm (junior students) at the faculty of education during
the last two weeks of the spring semester in the 2018 academic year. Tee
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students were from the departments of Computer Education and Instructional
Technology £=3), Elementary Mathematics Educatiam=1), Elementary Science
Education (=23), and Foreign Language EducationZ7). The main aim of this data
collection was toreveal the indicators of learning and innovation skills from the
viewpoints of preservice teachers and select the related indicators to include in the item

pool forquestionnairelevelopment.

Participantso6 r es pnduttve®ntent ampdas via N\ivo Xt ed t o
Student Trial From the responses agach questionn OHILIS, indicators were

determined and coded. After the indicator creation process was finalized, 108
indicators were formed in total. However, when these indicators were subjected to

further analysis, it was realized that they were interpretable under two levels of

categorizationgeneric vs. teachingelated and ability valisposition.

The first level categorization nsistentvith the overalR1%-centuryskill framework
classifcations from the literature. According to Voogt and Roblin (204 P}.century

skill frameworks have been globally accumulated under three main approaches: ICT
related, teaching and assessment related, and generic. In that sense, the revealed
indicators vere contextually congruent to be classified as either generic or teaching
related for the first level classification.

For the second level classification of indicators, a semantic analysis was also required
due to the multidimensional side of these fundatal21-centurycompetencies. To

be more explicit, these competencies in the literature are considered as
multidimensional since they structurally cover not only knowledge and skills but also
attitudes (OECD, 2005; Westera, 2001). Therefore, the sdewrt classification
underlined that while some of these revealed indicators refer tospkitific
dispositionssuch as understanding the importance of group work and team spirit, not
being afraid of taking responsibilitiegnd supporting the novel agaiches of
studentspthers correspond to abilities representing the related skils as an ability

to see the root of an incident or problem and an ability to produce novel ideas
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The classification process is visualized in detakigure 4.1

[ Indicators ]
v v

Generic Teaching Related
Indicators Indicators

)

| Ability Ability

Classification Process of Indicators

»| Disposition Disposition

Figure 4.1Classification Process of Indicators

Regarding these consideratioigble 4.1displays thefrequenciesof indicators in

each category.

Table 4.1

Frequencie®f Indicators under Classifications

Classification f of Disposition f of Ability Total f
f of Generic 30 45 75
f of Teachingrelated 8 25 33
Total f 38 70 108

When theTable 4.1is examined vertically, it is obvious that although the number of
indicators proposed as abilities outhumbering the other in total, the number of
indicators as disposition still cannot be underrated. On the other hand, a horizontal
examination shows #t preserviceteachers proposed more generic indicators than

indicators related to teaching.
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