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ABSTRACT

This quantitative research sought to investigageréhationship between epistemological
beliefs and instructional practice of preservicd arservice teachers. Despite the vigorous
emphasis and investment on the need for teachadoiat teaching and learning practices that
are more authentic, learner-centered, project-hasedningful, and context-based, there is a
growing trend where inservice teachers are train@wnstructivist learning environment but end
up adopting traditional learning pedagogies. Theeschers are constantly struggling to
incorporate the tenets of constructivism into geching and learning process. With the use of
the discipline-focused epistemological beliefs giwesaire and instructional practice scale,
preservice and inservice teachers were purpossatypled to respond to the survey questions.

After gathering the data and analyzing the respmrike researcher found that there was
no significant difference between the epistemolalgoeliefs of preservice and inservice
teachers. There were significant differences antbadour dimensions of epistemological
beliefs (certainty/simplicity of knowledge, soumaiknowledge, justification for knowing, and
attainment of truth) for both preservice and ingmrteachers. Also, there was evidence to
support the hypothesis that teachers did not Heveame level of epistemological development
across the four dimensions studied. Finally, tegearch indicated that there were significant
positive correlational relationships between therall epistemological beliefs and instructional

practice of preservice and inservice teachers.ifipécations for practice are discussed.
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CHAPTER |
INTRODUCTION

This quantitative research was designed to lodketelationship between personal
epistemological beliefs and instructional pracoé@reservice and inservice teachers. For about
three decades now, constructivism has become #ferped instructional pedagogy of the
American education at all levels (Lektorskii, 20¥0ilson, 2012). Barak and Shakhman (2008)
stated that there was a general consensus oneddgmshift the teaching of science from
“traditional schooling to constructivist-orientatstruction” if the goal of education would be
“independent learning, problem-solving, decisionsking and critical thinking” (p. 11).
Constructivism is one of the educational philosephwithin a body of philosophies known as
“rationalism” (Smith & Ragan, 2005, p. 18). This sémainstream learning pedagogies requires
the teaching and learning process to be meaningitihentic as well as context-bound to create
opportunity for students to construct and make s@hsheir own knowledge in novel ways
(Vygotsky, 1978; Wilson, 2012). In recent timesnswuctivism has become the preferred
educational philosophy in the United States asatéd in the standards and benchmarks of
different states.

In the 2£' century, there seems to be an unprecedented d@odefsrmation as a result
of the World Wide Web. As a result of this develamt) it has become possible for teachers and
students to have access to different kinds of médron without necessarily having to memorize
them. As one of the strengths of the behaviorisodents were required to memorize

information to be able to retrieve when needed iiBrg, Schraw & Norby, 2011). There is



foundational knowledge that students need to kmoarder to have a better perspective of a
particular discipline. Nonetheless, when educaastructured around rote memorization of
facts, it might probably deny students of theidigbto think critically. The challenge for both
teachers and students is their ability to connéitt information and get deeper understanding
through interaction. With this challenge, the nmasimising educational philosophy is
constructivism due the opportunity students havelate with what they learn in authentic
environment.

However, some studies showed that many inservazghtgs were not practicing the
contemporary learning pedagogies (constructivisntheir various classrooms, despite the
investment and other commitments made to that ikadd, Brian & Ricca, 2010). There might
be a possible reason why constructivism has bect¢benpreferred educational philosophy at all
levels of American education. Whatever the reaswst preservice teachers are trained in the
constructivist environment. If preservice teaclearsntually revert to the use of more traditional
learning pedagogies, then the purpose of constisictibeing the preferred educational
philosophy is defeated. At the same time, the ftrElmesources and other non-fiscal
commitments into training preservice teachers asted.

The implication of this problem is that teacher @ more likely to continue to provide
their students with content knowledge without hedpihem to relate with the knowledge in
different contexts. Such learning strategy migrggploly deny students from being critical
thinkers and better problem solvers. Another qoadtiat should be asked is why do preservice
teachers demonstrate inclination towards constrgtipedagogies (Brownlee, 2009) whereas
inservice teachers, who at a point in their studi@ght have espoused to constructivist

paradigm still use traditional learning strategretheir classrooms (Niaz, 2008; Bol & Strage,



1996)? For some years now, educators have emptabiz@eed to make learning more student-
centered (Huba & Freed, 2000). To do this, ondnefareas that influences teachers’ choice of
instructional practice is their epistemologicaliefs (Hofer & Pintrich, 1997; Hofer, 2001,
Brownlee, 2003b). Therefore, it is important tadst the relationship between epistemological
beliefs and instructional practice of teachersroleoto have better perspective on the nature of
the dynamics that influence the inservice teacteepsactice traditional learning pedagogies.
Preferred Learning Paradigm

Teaching pedagogies that emphasize controlled go&m the classroom have gained
popularity as the instructional paradigm in recgedrs (Kirschner, Sweller & Clark, 2006;
Lektorskii, 2010). This learning and philosophiparadigm rose to prominence as an
alternative to the objectivist orientation, whiabntinated the research world on human learning
until the mid-28 century (Boghossian, 2006; Kirschner, Sweller &1&) 2006; Louden &
Wallace, 1994). Niaz (2008) observed that diffetentls of constructivist instructional
pedagogies were adopted by science educators, Veadh more emphasis on scientific theories
and meaningful learning through experience by thdents. He, however, added that the nature
of science (tentative nature of science knowle@gelcation made it strategically appropriate for
science students to be exposed to the differenskifi constructivist learning environments.

Lektorskii (2010) observed that a constructivistiggogical environment is the current
fashion that most schools, at different levelsr@sg. He added that as a result of its popularity
and wide anointing, many researchers from diffedesttiplines write and talk about it.
Explaining the reason for its popularity, LektorgRi010) mentioned that the constructivist
paradigm “expresses a number of specific featuresmemporary human sciences and even of

contemporary culture as a whole” (p. 6). Contrarthis assertion, Kirschner, Sweller and Clark



(2006) argued that from the understanding of thedmcognitive architecture stand point, there
were less empirical studies to support the effeciess of minimally guided instructional
strategies like constructivist learning environnseiMonetheless, after eight years of this
publication, there has not been much change ia¢heptance and popularity of constructivism
in American educational system.

The learning of science, technology, engineering, mathematics (STEM) has also seen
different programs and projects that were congirsttoriented. In 2010, the federal
government made available $4 billion to statesweae willing to design “comprehensive,
coherent, statewide education reform" across feyrdteas: standards and assessments, teacher
guality, data systems, and turning around low-petiog schools” (Robelen, 2010, p. 6). Among
the eleven states that won the second round déttexal grant, the philosophical paradigm of
their programs was using constructivist approatbé®lp students learn meaningfully in the
these four strategic areas (Robelen, 2010). Digagis®nstructivist ways of learning science and
technology, Kruse and Wilcox (2013) lamented tloétrsce classes were perceived as rote
memorization of facts whereas technology involveafipiency in the use of a tool. They argued
that the purpose of learning these disciplinesfaastudents to be critical in the cultural
discourse in order to make better personal dedsib@aching students to learn facts, and skills
by using technology tools falls short of studematsility to apply the knowledge in real life
situations. Therefore, if inservice teachers cargito use the traditional learning pedagogies, it
might be difficult for their students to have deepederstanding of scientific principles as they
apply to their immediate and distal contexts. ka 2f' century, we need students who are able to

think critically and make informed decisions abtheir personal and societal lives.



This state of affairs might be a potential threathe quality of instructional practice that
helps students to learn meaningfully. Also, thébeailof students’ performance that stakeholders
envision might fall below expectation under sudbations. Brian and Ricca (2010) noted that
issues that relate to how teachers make instruadtabecisions in classroom deserve the full
attention of educators. One of the things thataedeers seem to overlook is conscious follow-
up on the results of their research findings whney tare applied in a real life environment.
When researchers fail to undertake situationalyssabn how their research findings are
utilized, it is likely to create a knowledge vacubetween what was recommended after the
study and how it was practiced. As a result ofdihhewledge gap, researchers might not be able
to discern the new challenges that emerge duripdeimentation of their recommendations. This
might potentially blur the usefulness of the reskdindings.

The missing link in this line of argument is thantemporary teaching pedagogies for
preservice teachers are constructivist. Howeverliterature reviewed seems to suggest that
inservice teachers are practicing teaching andilegustrategies that are not consistent with the
constructivist philosophical paradigm. In ordeatmid the propensity of using mere speculated
statements to explain this state of affairs, thednexists to empirically study this inconsistency.

One of the factors that has stronger empirical sttgp influencing teachers’ decisions
in the classroom is the concept of personal epsiagres (Hofer, 2001; Hofer and Pintrich,
2002; Brownlee, 2003). Schommer (1990) observedgbiatemological beliefs influence
teaching and learning attributes like the deptbraferstanding, and critical thinking. If the
epistemological beliefs of teachers influence tkbwice of instructional practice in the teaching
and learning process (Hofer, 2001), then, undedstgrthe relationship between the

epistemological beliefs and instructional praco€®oth preservice and inservice teachers is



important in ensuring that students succeed inghehing learning process (Braten & Stromso,
2006; Hofer, 2001; Trigwell & Prosser, 2001). Witle knowledge and understanding of the
relationship between personal epistemologies astductional practice of preservice and
inservice teachers, educators are likely to be falraf the importance of their students’
epistemological beliefs to learning. With this dsaame of reference, educators will be more
likely to address specific areas of instruction whklesigning professional development and
mentorship programs.
Personal Epistemology

The concept of personal epistemology was firgdistiin the late 1960s (Perry, 1970).
Perry (1970) studied college students and founddbléege students possessed four main stages
of beliefs: dualism, multiplicity, relativity, ancommitment. Dualism referred to the view of
knowledge that had to be transmitted by leadeexperts as either right or wrong. The
assumption was that authorities connoted absohae/ledge. Multiplicity, as the second stage,
implied the mixture of personal views as well asabte truth. At this stage, college students
began to think that there were other ways or ssunt&nowing besides what had been obtained
from authorities. Also, students began to add theice as a potential alternative to what was
known and received from experts and authoritiegiriguhe relativist stage, students no longer
believed in absolute truth but started to see kadgé as meaning making, which usually varied
from one individual to another. This meant, whaswght in one context would not necessarily
be so in another context. At the last stage (comenit), college students relied solely on
making sense of experiences and using evidenagfmst what they believed about a particular
body of knowledge. Perry added that not all collsigelents were able to make it to the

commitment stage.



Schommer (1990) defined personal epistemology ‘&stem of more or less
independent beliefs, conceptualized as beliefs tabeusimplicity, certainty, and source of
knowledge” (p. 540). Hofer (2002) stated that eprsdlogy was “concerned with the origin,
nature, limits, methods, and justification of hunkawowledge” (p. 4). Evaluating the
epistemological beliefs of preservice teachers,té/f#000) categorized epistemology into
“...certainty of knowledge, simplicity of knowledgsgurce of knowledge and justification for
knowing” (p, 279). From the various definitionsedt epistemology can be summarized as an
individual understanding and belief about the ratfrknowledge, origin of knowledge,
certainty of knowledge, and how one justifies krnmogva phenomenon.

Despite the availability of different definitionBrownlee et al. (2009) argued that there is
still debate on the right definition of personaist@mologies, since different researchers have
used the concept based on the variables they hadied. On this note, the concept continues to
attract researchers from within and without thetebhiStates, who continue to investigate the
different aspects of personal epistemological EeliBrownlee, 2003b; Hofer, 2001; Schommer,
1990; Tsai, 2000). Brownlee (2003b) observed thatemology serves as a “filtering role” as
teachers with advanced epistemological beliefsterepportunity for students to construct
meaning within the learning environment, whereas¢hwith naive epistemology see truth as
“absolute and categorical,” thereby transmittingwiedge to their students (p. 2). Therefore,
knowledge on the relationship between epistemo&bdpeliefs and instructional practice of
preservice and inservice seems to be one of ttablelways to better understand why teachers

possibly revert to traditional learning pedagogies.



Barriers Influencing Teachers’ Instructional Practices

At the beginning of this study, it was mentionedttthe reasons why inservice teachers
fail to practice constructivist pedagogies in tle@assroom are multifaceted. This section is a
brief description of some of the observations andiss about other factors, beside
epistemological beliefs, that can potentially iefice inservice teachers to adopt instructional
practices that are at variance with their epistegichl beliefs. Cady, Meier & Lubinski (2006)
observed that newly trained teachers can reverattitional method of teaching due to the
enormous job-related challenges that are placgdlenshoulders as novice teachers. Such fear
can adversely affect the choice of instructionadtsyies that newly trained teachers adopt in the
classroom. Also, the No Child Left Behind Act (200&quired all elementary and secondary
schools to have adequate yearly progress, bassthtenstandards. No matter the availability of
evidence-based learning strategies that possiltydtedents to learn meaningfully, teachers can
possibly resort to teaching to test, in order tip lieeir students make the kind of progress
envisioned by the federal act.

There have been the introduction of the Common Gtae Standards and Race to the
Top, which beyond the No Child Left Behind Act, gbtito prepare students for college and
work expectations as well as encourage state aadl $chool districts’ ability to satisfactorily
meet educational policy directives. With these @e8, designers of the standards possibly used
evidence-based research as well as insight fromyhgerforming countries at the global level as
a guide. For example, the Common Core sought tsiemva teaching and learning environment
that would help students to be competent in bothiesd mastery as well as the application of
knowledge through higher-order learning skills (8L2010). After four years of

implementation, teachers are required to put iir thest in helping students develop the kind of



proficiencies and readiness as expected by the @on@ore State Standards and Race to the
Top educational initiatives. To do this, it is likehat some inservice teachers may have to teach
in ways that might be inconsistent with their egmsological beliefs in order to be able to

prepare their students to attain the needed peoitgi (Hallet, 2010).

Another reason why it is increasingly difficult forservice teachers to design their
instructional environment in ways that align wikieir epistemological beliefs is students’
resistance. The popular perception of studentdde&éc success in a more traditional learning
environment (Kirschner, Sweller & Clark, 2006) ctagwith the potential inability of teachers
to cover all the instructional learning contenainonstructivist learning environment (Paul et al.
1995), has led to students finding different waysessist teachers who adopt constructivist
instructional practice. Clift and Brady’s (2005)saived that despite preservice teachers going
through the same program from the same instituttmere is no guarantee that their
epistemological beliefs and practice will be thmeaYilmaz-Tuzun and Topcu (2008) reported
that despite sophisticated epistemologies of el¢angipreservice science teachers, they still
seemed to believe that students would only be ssbddf they memorized scientific concepts
and facts. Some studies have also cited cultuff@irdnces as reason for inservice teachers’
inability to use constructivist learning pedagodi®shommer, 1993; Schraw & Elafson, 2008;
Woodside-Jiron & Day, 2001). Doing this study vatitentially give more insight on our
understanding of the relationship between epistegyoénd instructional practice.

Statement of the Problem

One of the reasons that explains the basis foepreg and inservice teachers'

instructional practice is personal epistemologimaiefs (Brownlee, 2003; Hofer, 2001,

Schommer, 1990). Teachers with naive epistemolbbealaefs are likely to adopt guided



instruction whereas those with sophisticated belmeight consider using either unguided or less
guided instruction (Kirschner, Sweller & Clark, B)Muis, 2004). Despite that constructivism
is the preferred pedagogy of the United Stated &eels of education, inservice teachers
continue to use traditional or direct instructiopedctice in the teaching and learning process. It
is interesting that all standards and benchmasksi@signed with the constructivist philosophy.
Nonetheless, inservice teachers continue to udgitnaal learning pedagogies.

The question is what factors might account foritfservice teachers’ inability or refusal
to adopt these contemporary instructional practi¢e@ld it be that these inservice teachers have
dualist epistemological beliefs (Perry, 1970)? ¥ak¥iTuzun, and Topcu, (2008) found that
preservice teachers did not have the same levagistemological development. Where
preservice teachers demonstrated sophisticatioartain dimensions, less sophistication was
also reported in other dimensions. Again, Topcul (3®bserved that the epistemological beliefs
of elementary preservice teachers did not makeuaigque contribution to their moral reasoning
as they demonstrated different levels of epistegioéd sophistication. Further, Tanase and
Wang (2010) found that whereas some preservicheeaavere opened to changes in their
personal epistemological beliefs, there was noenagd of change in the beliefs of other
participants in the study. Similarly, Buehl andé3(2009) observed that inservice teachers
possess a range of epistemological beliefs. LaSthai (2010) observed that Singaporean
inservice teachers were more relativist, yet thegpéed instructional practice that was more
knowledge transmission oriented.

Most research on epistemological beliefs has batmthe use of college students, and
there is a limited number of studies on preseraitg inservice teachers. For this reason, it is

difficult to conceptualize teachers’ epistemologioaliefs (Schraw & Olafson, 2008). Without

10



research-based evidence on preservice and inseéeackers’ epistemological beliefs level, such
discussions on their beliefs will remain as speouta. Therefore, the need exists to empirically
find the relationship between preservice and inserteachers’ epistemological beliefs’ level,
instructional practice, and the relationship betwdem.
Purpose of the Study

This quantitative study investigated preservice iasdrvice teachers’ epistemological
beliefs as well as their inclination of instructadmpractice. The results of the study will be usefu
in adding to the body of research on personal @piglogical beliefs as well as how certain
epistemological beliefs translate into instructigmactice in the school setting. With this,
teacher education programs can consciously faeildad nurture certain epistemological
worldviews of preservice teachers that will leadre desired results in the classroom
(Brownlee, 2003). In the same vein, developersofgssional development programs for
inservice teachers will be drawn to some of theattyics between epistemologies and
instructional practice of their teachers. Such kieolge will be useful in helping to make
decisions about inservice teachers. As of nowgtheas not been much emphasis on the need for
educators to ascertain information on learnersstepiological beliefs before they develop their
instruction. Some experts in the field of instranl design have written extensively on the need
to carry out learner and other performance-relatedysis (Dick, Carey, Carey, 2009; Smith &
Ragan, 2005) before the instructional environmgmiplemented. The results of this work will
potentially create the awareness on the need tr exercise to be part of the preservice and

inservice teachers’ educational experience.
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Research Questions

1.

2.

3.

What are the differences between preservice amhiite teachers’ epistemological

beliefs?

Null Hypothesis:

a. There is no difference between preservice andviseteachers’ epistemological
beliefs.

What are the differences in preservice teachemgépted and inservice teachers’ actual

instructional practice?

Null Hypothesis:

b. There is no difference between the instructionatfice of preservice and inservice
teachers.

What are the relationships between preservice rasatvice teachers’ epistemological

beliefs and their instructional practice?

Null Hypothesis:

c. There is no relationship between preservice teatbprstemological beliefs and
their instructional practice.

d. There is no relationship between inservice teatkepistemological beliefs and

instructional practice.
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CHAPTER I
LITERATURE REVIEW

This quantitative research investigated the ratatiip between epistemological beliefs
and instructional practice of preservice and ingerteachers. Over three decades now,
constructivism has become the contemporary pedagbtie American education (Wilson,
2012). Meanwhile, inservice teachers are requinguetpetuate the existence of this teaching
practice. Unfortunately, they find it difficult tonplement instructional practices that are
meaningful, learner-centered and authentic (McKyn&d-razier, 2008). Vigorous research and
findings support the relationship between knowledge epistemology, yet the impact of these
research findings is not felt (Hofer & Pintrich,G&). Below is a discussion of the history of the
concept personal epistemology.
History of Personal Epistemology

Personal epistemology refers to the nature of kadgs and how people come to know.
This concept was first studied in the late 1960wBilee, 2003; Schommer-Aikins, 2004).
Perry was the one who laid the foundational re$eancpersonal epistemology (Perry, 1970).
With the use of college students at Harvard, Pesed interviews during the four-year period to
identify the progressional epistemological belefisl development of college students. At the
end of his study, Perry (1968) found that colletgelents varied significantly in terms of their
level of epistemological beliefs. From this maidesearch, he reported that most undergraduate
liberal arts students at Harvard progressed throlgin program from a dualist knowledge

perspective where knowledge was absolute (righitrong) and obtained from authorities to
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relativist knowledge where knowledge was no loragesolute (right or wrong) but based on the
context within which it was discussed. From thaliiitg, college students in their senior years
ceased to believe in right or wrong and begin aerang other perspectives besides authorities
as potential solutions to a problem. Though Per®7 Q) found support for four main
epistemological viewsdQalism multiplism relativism andcommitmerjtamong college
students, in actual sense, the four main areas fugheer divided into nine positions that
explained some transitions that college studenterbafore moving into a new belief level.
Ryan (1984), taking Perry’s work to another lewaktegorized the four stages into
dualism and relativism. He conducted an experimiéesa and concluded that the distinction
between dualist and relativist’'s college studergatvbeyond differences in their epistemological
beliefs. He reported that relativist students hadenadvanced learning strategies as compared to
dualist college students. Ryan allowed these grtmpsgplain in detail the strategies they used to
understand the materials studied during lessorier Aktending this research for over a
semester, he reported that dualist students foausee on superficial content materials (explicit
content) whereas relativist learners constructexkadge, based on the context of the material.
Similarly, Kuhn and Weinstock (2002) described gasne process from absolute
(knowledge was either right or wrong and transfieamultiplism (knowledge based on
individual opinions) and tevaluativism(knowledge was based on evidence-based research).
Within the research community in this area, thera growing consensus that personal
epistemological beliefs start from simple absokitewledge and move to sophisticated
knowledge (Brownlee, 2001; Hofer, 2001; Muis, 20B4jares, 1992; Pintrich, 2002). However,

Muis (2004) argued that the use of novice and stighied terminologies to refer to simple and
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advanced epistemological beliefs development waamaropriate and suggested availing and
non-availing epistemological perspective to repnefisese knowledge extremes.
The Dimensionality of Personal Epistemology

In order to empirically gather more informationttie epistemological beliefs of college
students on how they come to know as well as ffegiception of knowledge, various
empirically validated epistemological beliefs’ inghents have been designed. These
instruments are used to measure different acadesmi@bles after the monumental work of
William Perry. One of the earliest quantitativetrasnents, designed to measure students’
epistemological beliefs, was the Schommer epistegicdl questionnaire (Schommer, 1990).
The Schommer epistemological questionnaire (SE@)63-item survey with Likert scale
guestions that requires respondents to rate tle&afb from strongly disagree (1) to strongly
agree (5), based on certainty of knowledge, cowmtr&howledge, structure of knowledge, speed
of acquiring knowledge and source of knowledgeomRo the validation of this epistemological
instrument, most researchers investigating episiegical beliefs used interviews, participant
responses and thick descriptions to explain thmstemological beliefs (Schommer-Aikins,
2004). Before the introduction of the epistematagbeliefs questionnaire, most of the studies
were qualitative in nature.

With the use of the 63- item survey questions, &uher (1990) originally identified five
independent dimensions that formed the epistemcdbbeliefs of college students. These five
independent beliefs wepertain knowledgéwhether knowledge was absolute or fixed to
knowledge as constantly changingimple knowledgéwvhether knowledge was made up of
discrete facts and figures or integrated and ialated),omniscient knowledgg&nowledge was

accessible to authorities onlyjick learning(that knowledge did not have a particular form,
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either it was learned quickly or not at all); andate ability(knowledge was gained at birth and
for that matter learning was based on ability). Tihe dimensions were described by Schommer
(1990) as independent due to the idea that studentd demonstrate sophistication in one
dimension and possess less or naive epistemoldmgtafs in another dimension. Each
dimension was a continuum where college studeragpied somewhere between the extremes.
For example, the simplicity of knowledge dimensianged between knowledge as pieces of
discrete facts to knowledge as integrated and lglaseerrelated ideas.

Schommer (1993) studied the epistemology and dognif college students. After the
study, she reported more evidence to support thertaen that epistemological beliefs were
multidimensional and more or less independentommarison between Schommer’s
understanding of the nature of college studentsqrel epistemologies and Perry’s
foundational research, Schommer believes that patgpistemologies are independent from
one another and not a continuum. By implicationgshts can hold different levels of
epistemological sophistication depending on theneadf the domain being reviewed. The
debate is on-going regarding the dimensionalitgersonal epistemologies.

To get a more holistic view of the concept of peedepistemology, more and more
researchers began to use the Schommer epistenadlggestionnaire instrument. In the process,
some began to identify how the various items or6Bepoint survey questions could clearly or
consistently lead to her proposed epistemologiebéfs dimensions. The results of this
exploration have been controversial since somerekers reported all five dimensions whereas
others did not (Chan & Elliot, 2000; Hofer, 200Edr this reason, there has been the

development of similar epistemological instrumehts are either a slight modification of
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Schommer epistemological questionnaire or entimely instruments to measure epistemological
beliefs.

In a longitudinal study of college students forefiyears, Baxter Magolda (1992)
developed a four-stage model known as model otepislogical reflection (MER). These four
stages reported by Baxter Magolda (1992) were abs&howing, transitional knowing,
independent knowing, and contextual knowing. Ldkelism(Perry 1970), Baxter Magolda
(1992) explaine@bsolute knowings certainty of knowledge, which was received from
authority.Transitional knowledgeombined absolute truth as well as uncertain8asdents at
this stage had resolved that there were otherdreidewhere that could possibly be known
besides what was knowable to authorities. Forrfason, these college students continued to
explore the world around them with the view of fimgithe other truthdndependent knowing
required that instructors provided the environnfenstudents to make sense or construct their
own knowledge, which was different from the teashposition whereasontextual knowledge
implied that knowledge was context-bound and orezled evidence to back or support a claim.
At the contextual knowledgstage, it was appropriate for individuals to hay@oint of view, yet
such views needed to be substantiated by evidence.

Different terminologies were used by Perry (197%) Baxter Magolda (1992) in
explaining the different stages of college studesisstemological beliefs. However, these
researchers seem to be consistent on the chastictenf each of the four stages, identified in
their separate studies. For example, whereas PEI68) usediualismto represent college
students’ belief in right or wrong, Baxter Magold®92) coined the termbsolute knowledge
Also, both researchers agree that the conceptisteepological beliefs is a continuum rather

than independent sets of beliefs as originally psepl by Schommer (1990).
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In a comprehensive meta-analysis and review ofrta@r studies on epistemological
beliefs, Hofer and Pintrich (1997) recommended thatconcept of personal epistemology be
broadly categorized into two main headings. Thegelteadings were the nature of knowledge
and the process of knowing. Explaining the natddenowledge, these reviewers mentioned that
the nature of knowledge was concerned with howndividual perceived knowledge. The
reviewers further divided this aspect into certamitknowledge and simplicity of knowledge.
Certainty of knowledge referred to the beliefs tihdividuals held about knowledge as either
fixed or constantly changing. The simplicity of kmedge component is concerned with whether
knowledge was a collection of unrelated facts tovikdedge as integrated and closely
interrelated. The second area as suggested by BiodePintrich (1997) was the nature of
knowing. This aspect referred to the process byglwpeople received or acquired knowledge.
Similar to the nature of knowledge, this aspect twamlsub-components: source of knowledge
and justification of knowledge. The source of knesde component ranged from knowledge as
transmission of discrete information to knowledgeagrocess of construction and
reconstruction of ideas and concepts. The lastsualponent, justification of knowledge, dealt
with knowledge as being able to evaluate the acgusacorrectness through evidential support.

Wanting to identify the empirical inconsistencieghvthe use of the Schommer
epistemological questionnaire (SEQ) through expionavith preservice teachers in Hong
Kong, Chan and Elliot (2000) used all the 63-itemestionnaires with the twelve subscales to
examine the beliefs of preservice teachers in thiarAcontext. At the end of the exploratory
study, Chan and Elliot (2000) reported that theestdrs were generated with an Eigenvalue cut-
off of 1.00. Also, they reported that some of thattires generated were distinctly different from

the ones Schommer (1990) found in her study. Adhasubscale omniscient authority, which
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was not found by Schommer (1990) through factotysisg strongly loaded as a subscale. With
this finding, the researchers identified the sanitiural differences of the participants as a
possible reason why the omniscient authority végiabuld not be found in the studies
conducted in the western context.

Hofer (2001), studying personal epistemology aadhiplications for learning and
teaching, used the epistemological beliefs questima (EBQ) to test the internal consistency of
the five independent beliefs described by Schon(@90). After conducting the study and the
inferential analysis, Hofer (2001) reported thatrfout of the five independent dimensions or
factors were statistically generated. Out of the factors, the source of knowledge (omniscient
knowledge) was the only independent belief that masmpirically supported. Just between the
studies by Chan and Elliot (2000) and Hofer (20@igre is the manifestation of this
epistemological contradictory finding over the smuof knowledge subscale. Schommer-Aikins
(2004) also stated her inability to statisticallydfany evidence for source of knowledge.
Against the independent nature of factors or dinogrss Hofer explained that the four factors
generated were rather a continuum where studenmtslo@ated at different stages. Up to this
point, there seems to be agreement among PerryeBeagolda and Hofer on the conception
that the concept of epistemological beliefs systemcontinuum in nature.

Schraw et al. (2002) modified the Schommer epistegical questionnaire (SEQ) into a
32-item questionnaire and named it epistemolodpeléfs inventory (EBI). With the view of
addressing the potential anomalies or concerng ofiised against the Schommer
epistemological questionnaire, the thirty-two itemwese able to yield all five beliefs proposed by
Schommer. Schraw et al. (2002) removed thirty-o@@s$ from the original epistemological

beliefs questionnaire instrument. The questionhatactors account for the inconsistencies that
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seem to appear in different studies? The answihid@uestion should be a concern to the
researchers who find themselves in this area dfysiDespite these manifestations and concerns
raised by researchers about the inconsistency aidity of epistemological beliefs

guestionnaire (Schraw & Elafson, 2008), Hofer (20@&ntioned that Schommer’s
epistemological beliefs questionnaire still “rengathe primary written assessment of personal
epistemology” (p. 360) upon which most of the reskeers in this area have drawn inspiration.

Using the same geographical context for their pneviresearch in 2000, Chan and Elliot
(2004) used a set of traditional and constructiststceptions of teaching and learning among a
number of preservice teachers in Hong Kong to uaklera relational analysis of personal
epistemologies and teaching and learning conceptibime sample consisted of three hundred
and eighty-five preservice teachers in one of énary institutions (higher education) in Hong
Kong. The preservice teachers were told to respomite epistemological beliefs questionnaire
(EBQ) as well as the teaching and learning concaptquestionnaire (TLCQ). After rating their
responses on a five-point Likert scale from strgrigbagree (1) to strongly agree (5), Chan and
Elliot (2004) identified four epistemological bdbedimensions and two main teaching and
learning conceptions in the study. The epistemackidieliefs dimensions identified were
described as innate/fixed ability, learning efforticess, authority/expert knowledge and
certainty of knowledge.

The researchers added that their finding was @iffefrom what Schommer (1990)
reported due to the different cultural context wittvhich the study was conducted. After
running the Pearson correlation statistical proogd@han and Elliott (2004) found a strong
correlation between innate/fixed ability, authoietypert knowledge, and certainty of knowledge

with traditional conceptions, and learning effortipess with constructivist learning conceptions.
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Preservice teachers who believed that knowledgeesdrom authority, it is stable and given at
birth, were more likely to have inclination for diional method of teaching. The reason was
that they were not able to conceptualize an actiesin the teaching and learning process.

Another important study that made use of Schommistemological questionnaire
(SEQ) was done by Braten and Stromso (2005). Tiessarchers used all of the 63 items
originally designed by Schommer (1990) to test INmwegian postsecondary students’
epistemological beliefs related to their impli¢iebry of intelligence and self-regulatory
learning. Since the study was done in a non-n&nglish speaking country, they reported that a
team of educational psychologists, who were prefitin English, translated the SEQ into
Norwegian version. With a sample size of one humhadred seventy-eight students, the first
factor analysis yielded sixteen factors with Eiggloes and scree plot, showing only four
factors. After eliminating nineteen items as a ftesupoor and multiple loadings, the factor
analysis generated four clear factors. Accordinthéoresearchers, “The four factors were
labeled: speed of knowledge acquisition, certaifitynowledge, knowledge construction and
modification, and control of knowledge acquisitigp’ 551). These researchers further
explained that their study confirmed the multidirmienality of epistemological beliefs system in
the Norwegian context as originally proposed byddamer (1990). They illustrated that
students, who demonstrated epistemological bed@gbistication in one academic discipline,
could potentially demonstrate less or naive undaetshg in another area of study.

Also, Chai, Khine and Teo (2006) wanted to identiifg epistemological beliefs on
teaching and learning of preservice teachers igapiare. With a total participant population of
five hundred and thirty-seven preservice teachibese participants had already completed their

bachelors’ degree in different disciplines and weuired to take this one year full-time teacher
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education program to get certification to be prei@sal inservice teachers. The researchers
modified the 63-item epistemological beliefs quastiaire of Schommer (1990) with the
intention of investigating four main epistemolodidanensions. These dimensions were
innate/fixed ability, learning effort/process, autity/expert knowledge and certainty of
knowledge. After this study, the result indicatedsignificant difference between preservice
teachers who had teaching experience before sigimurigr this teacher preparation program and
those who did not have any prior teaching expegeore importantly, the researchers found
that preservice teachers had homogenous episteicalbgliefs about teaching and learning.
With this finding, they attributed it to the cerizad nature of the Singaporean educational
system with more emphasis on external examinatiointlae use of common curriculum.
Interestingly, the evidence for similar epistemadadjorientations of the participants who come
from different disciplines and might have had déifet life experiences might possibly not
replicate in a western context.

In terms of how preservice teachers construct kadgé from different learning
environments, epistemology has an effect on stsdpetformance. In a study investigating how
using wikibooks to write textbooks online can ertethe epistemological beliefs of two
hundred and twenty-nine preservice teachers, RakerBand Zhang (2009) administered the
epistemological beliefs inventory (EBI) as wellaademographic information to two separate
batches of preservice teachers at the end of otlteedéacher education preparatory courses in
2005 and 2007. The first group of preservice tea;hmade of one hundred and forty-nine
participants, was taught with the use of traditldeatbooks in the teaching and learning process.
This cohort of students completed the course img@®005. After two years, the second group,

made up of eighty preservice teachers, insteagiofjuraditional textbooks for the same course,
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was made to write their own electronic textbookstigh the wikibooks. The difference was that
the first group depended on already published l{paksive learning) whereas the second group
was guided step-by-step to write their own coueséiibok online (active learning). At the end of
each of the semesters, respective participants€priee teachers) were given the
epistemological beliefs inventory in addition tare@demographic information to answer. Ren,
Baker and Zhang (2009) found evidence of a sigaificlifference between the two groups on
the certainty of knowledge dimension. No differem@es observed in the other four dimensions:
simple knowledge, innate ability, omniscient auitypiand quick learning.

As common with every field of study, there mightdamflicting opinions among
researchers in the field of personal epistemolddpekefs studies. At the same time, the
conversation on epistemological beliefs has imghtiie understanding of researchers in this
field. Schraw and Elafson (2008) stated that tiseudision on what constitutes epistemology has
led to meaningful sets of constructs that are ug¢est epistemological beliefs. Again, there
have been “preliminary findings concerning the tiefasships among epistemological beliefs and
a variety of outcome variables such as age, educhdvel, gender, moral reasoning skills, and
academic achievement” (p. 29). As it happens wiirenew area of study, the study of
personal epistemological beliefs is still evolviangd being redefined as researchers use
appropriate statistical procedures to unravel tigstemies surrounding these important beliefs. In
a similar mindset, Hofer (2001) wrote “My senséhiat this may be because we are still
struggling with some conceptual issues that nesolugon and because we are not yet clear
about the educational implications of this work” 8s4). Similarly, Pajares (1992) wrote:

That researchers should find themselves pleadingtfention to teachers' beliefs is itself

an indication of the direction educational psyclgglbas taken and of the issues with
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which it has chosen to concern itself, but it i$ surprising that researchers have avoided

so formidable a concept. As a global construcigbdbes not lend itself easily to

empirical investigation. Many see it so steepeghystery that it can never be clearly

defined or made a useful subject of research.q@) 3
On this note, it is expedient for researchers igfibld to continue to explore different
educational variables that relate to the epistegioc#d beliefs with the view of making sense of
how such findings will impact and improve teachargl learning of preservice and inservice
teachers.
Constructivism

Wilson (2012) mentioned that constructivism gaineate attention in the early part of
1990s, based on the focus of research studieatdirte. He added that this period was preceded
by rigorous research activities in the 1970s arfDE9Most people agree that Jean Piaget was
the originator of constructivism (Smith & Ragan08). However, Perkins (1991) observed that
“constructivism has multiple roots in the psychgl@nd philosophy of this century” (p. 20). If
this is the case, it would not be fair to only $éngut Jean Piaget as the originator of
constructivism. In support of Perkins assertionis@nll (2005) identified and acknowledged
people like Dewey, Vygotsky, Gibson, Goodman, Bru@asersfeld and several others as the
people who have had tremendous influence in ergttim constructivist philosophy. Yilmaz
(2011) also acknowledged the contributions of déifie theories that came together to form
cognitivism, which later served as a catalyst e popularity of constructivism.
Epistemological Beliefs and Academic Performance

A close relationship exists between the developriexa of epistemological beliefs, how

the individual learns, and other academic outcof8eeommer-Aikins, Duell & Baker, 2003).
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Hammer (2003), in a research on how to tap thaerpisogical beliefs’ resources to help
physics students learn, found evidence that stadenod had absolutist epistemic orientation did
not succeed academically whereas those who heldatiwee perspectives and adopted
constructivist learning approaches were succesSiodilarly, Philips (2001), studying the ability
of accounting college students to solve problemorted that students who held more
sophisticated or advanced epistemological belieievable to critically analyze the assigned
data as compared to those who had simple epistgmaldeliefs. On the other hand, students
with simple and absolutist epistemologies, who @eexl knowledge as a collection of discrete
facts that had to be memorized and recalled orgrazed, would fail to critically analyze data
and come out with reasonable alternatives (Browrdeal. 2009). They added that this
conception did not help to solve complex problenthiw the academic arena.

In another study of fifty-three preservice teache#dso had just enrolled in one of the
psychology classes on how patrticipants' prior emsiiogical beliefs could be used as avenues to
convert teaching and learning obstacles into opipdres, Joram and Gabriele (1998) asked
these preservice teachers to complete a set ofiguesires to define the meaning of teaching
and learning on the first day of class (preteste $ame exercise was repeated at the end of the
last day of the semester (post-test). In additioartswering the questionnaire, students were
asked to describe how their understanding and vabasit teaching and learning have changed
throughout the course. At the end of the studyy 8fb of the students felt that their
understanding about teaching and learning did nahge. Also, fifty-seven percent (57 %) of
preservice teachers felt that their understandmthe two concepts underwent tremendous

changes as a result of what was learned from #ss cFrom this study, Joram and Gabriele
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concluded that educators should target and incatpdhe prior beliefs of preservice teachers
into their instructional practice for meaningfuataing and development.

The ability of preservice teachers to be successfigarning is related to their
epistemological beliefs. In a study captiomeeservice teacher education students’
epistemological beliefs and conceptions about le@;nChan (2011) administered a set of
guestionnaires to two hundred and thirty-one praserteachers at one of the universities in
Hong Kong. With the view of looking at the relatgbmp that exists between epistemological
beliefs and the learning conceptions of these pvaseteachers, the author used factor analysis,
Pearson correlations, and series of regressioysasato quantitatively test the dataset obtained
from these participants. After the study, this eesbker found evidence that the epistemological
beliefs of the preservice teachers had a signifipegdictive relationship with both quantitative
and qualitative conceptions of learning. By imptica, Chan (2011) observed that
epistemological beliefs of preservice teachersanhamnificant relationship to their conception of

learning.

Apart from the learning conceptions found to retatéhe epistemological beliefs,
preservice teachers are likely to learn meaningfutid deeply when the classroom activities are
optimized to their epistemological beliefs leval¥h, Lee & Jonassen, 2011). In a study with
one hundred and twenty preservice teachers in acatidnal technology class as part of the
required courses lined up for the teacher educgtieparation program certification, Cho, Lee
and Jonassen (2011) investigated the perceptidstindents are motivated to learn
meaningfully in a web-based learning environmeat it consistent with their epistemological
beliefs. Participants in this study had the optbeither responding to sets of questions in a

form of a summary or argumentation through the lkiform. At the end of the study, these
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researchers found that students with less sopdiigticin epistemology performed better on the
collaborative summary task, which required compmnelan than collaborative argumentation,
which obviously needed higher-order thinking skillbey also reported that “independently of
epistemological beliefs, collaborative argumentafpoomoted more constructive and interactive
peer questioning activities and helped to constnigtier quality arguments in case problems
than collaborative summary” (p. 112). Based orfith@ing, the researchers concluded that the
need exists to match the epistemological beliefwes$ervice teachers with web-based academic
tasks. To organize such environment, teachers @mchéors should be mindful of the content
and learning strategies they adopt since the ss@fesich learning experience depends on the
nature of the learning outcomes.

Using a longitudinal study to investigate the chemn primary school teachers’ beliefs
about knowing in one of the large metropolitan ensities in the country of Australia, Brownlee
(2003b) sampled twenty-nine elementary school pvesegraduate teachers for this study. With
a teaching program designed to facilitate the céfd@ and development of more sophisticated
epistemological beliefs among these graduate prieseteachers, this year-long teaching
program in a psychology class required presenrd@aelters to reflect on the content of the
educational psychology class in terms of theirtepmlogical beliefs through journal entries.
Again, all preservice teachers (participants ingtugly) were interviewed at the beginning of the
year-long educational program (interview 1) anthatend of the program (interview 2). Also,
eleven of the participants were interviewed threary after graduation (interview 3) to identify
the changes that have taken place in the epistgmaland teaching experiences. The
researchers wanted to report the changes thatkead place in between when preservice

teachers graduated and three years into the dbeiateaching career. At the end of the study,
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Brownlee (2003b) reported that over time the inemwshowed that seven of the eleven students
developed more constructivist epistemological felaout knowing, two inservice teachers
maintained their initial or original epistemolodideeliefs about knowing whereas two showed
less sophistication in their epistemological bsli@bout knowing.

In a study by Perkins et al. (2005), investigating correlation between epistemological
beliefs about science and learning conceptiongubie Colorado Learning Attitudes about
Science Survey, sampled over seven hundred agdfiftients across several course areas with
some courses altered to ensure or promote posiiveeptions about the study of physics. The
Colorado Learning Attitudes about Science Survey av88-item with Likert survey questions
that required students to rate their responses $toomgly disagree (1) to strongly agree (5).
Also, this study required students in these clagsesspond to these survey questions before and
after taking the course. These researchers anabgemntal academic variables in addition to the
epistemological beliefs of the students. Perkire.2005) reported that several of these
students, after writing two major standardized examons, demonstrated some median gains of
0.67 and 0.76 in the fall 2003 and spring 2004 stene respectively. Other interesting aspects
of the instructional activities are that studemtsvged evidence of gains. In conclusion, Perkins
et al. (2005) observed that their findings weregasgjve of the possible shift in epistemological
beliefs, which correlated with higher-order leaggains.

Once again, Braten and Stromso (2005) wanted tbtfia relationship between
epistemological beliefs, implicit theories of iltgénce, and self-regulated learning among one
hundred and seventy business students and oneduuand eight preservice teachers from one
of the universities in Norway. After examining ttienensionality of the Schommer’s

epistemological beliefs questionnaire (SEQ) throfagitor analysis, the resulting dimensions
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that emerged were tested in relation to implicgatties of intelligence. Also, other motivational
and strategic components of self-regulated learr@pggtemological beliefs, and implicit theories
of intelligence were analyzed by the researchershéend of the study, Braten and Stromso
(2005) reported that the epistemological beliefoidedge construction and modification) of
the one hundred and eight preservice teachersgeedheir self-regulated learning skills, which
is an important metacognitive ability that studemted to develop in order to become successful
(Bruning, Schraw & Norby, 2011). For the businedsigistration students, the belief about the
certainty of knowledge played a useful role in tisaif-regulation. In conclusion, Braten and
Stromso (2005) reported that the epistemologickétsepredicted self-regulated learning more
than implicit theories of intelligence. Howeverettesearchers noted that the relationships
between epistemological beliefs and self-regulégaching may be different from one academic
environment to another.

One year later, these same researchers wantedesstigate the short and long-term
relative contribution of epistemological beliefsdamplicit theories of intelligence to students’
adoption of mastery, performance-approach and pedoce-avoidance goals in two separate
academic learning environments: business admitictrand teacher education. The participants
included one hundred and five business administraiudents enrolled in a four-year program
and eighty teacher education students with sirplagram duration. With the business
administration students, competition was very lagite these students admitted into the
program had to write several entrance examinat@amg those with good grades were offered
admission. At the same time, the business studeolisseveral teacher-made examinations that

business students took in their first and secomudsyef college. The researchers cited some
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instances where the business administration stsdheat to take approximately eleven different
examinations in one semester.

By contrast, the teacher education program dideaguire the students to write any
entrance examination before gaining admissiontimaeacher education program. Also, the
writing of examinations was not frequent amongdtuglents in the teacher education program.
At the end of the study, Braten and Stromso (20€pQrted that epistemological beliefs about
the speed of knowledge predicted the achievemaais @b the preservice teachers. Students who
believed that knowledge occurs quickly or not &wnere less likely to adopt mastery learning
goals as well as use performance-avoidance goagsldition, those preservice teachers who
believed in stable and given knowledge were leslined to use mastery goals in their learning.
In conclusion, Braten and Stromso (2006) found épégtemological beliefs of preservice
teachers played a more significant role in theapensity to adopt learning goals than the
implicit theories of intelligence. With this findin it is likely that students who can adopt
performance goals might also have self-regulatachieg skills.

Another academic pursuit that continues to preskeallenges to the developing learner is
his ability to solve ill-structured or ill-defingatoblems. A popular saying is that the school
system presents knowledge as black or white. Mea@wkal-life problems come as gray. On a
more serious note, some research looks at theoredhip between preservice teachers’
epistemological beliefs and their ability to sollestructured or ill-defined problems. Oh and
Jonassen (2006), using scaffolding in an onlinementation in a problem solving context,
sampled fifty-eight undergraduate students, whcevedirenrolled in one of the teacher education
preparatory courses in one of the large-sized Matdi@ra universities in the United States. In this

study, four different sources of data were useghtter information from preservice teachers,
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which werescaffolding, epistemological beliefs, argumentatiamd diagnosis—solution problem

solving in three different conditions. The condisovere preservice teachers with constrained-
based argumentation scaffolding, students withonstrained-based argumentation scaffolding,
and non-usage of discussion boards.

At the end of this research, Oh and Jonassen (26p6)ted that a relationship existed
between epistemological beliefs and preserviceneat ability to solve ill-structured problems.
Again, the scaffolding discussion groups generatete evidence notes and messages. Also, the
three dimensions of simple knowledge, omnisciethaity, and fixed ability significantly
predicted problem-solving performance. FurtheligaiBcant negative relationship was found
between simple knowledge and individual problenvisgl performance. This finding implied
that preservice teachers who believed in simplevkedge were less likely to consider the use of
alternate solutions in problem solving endeavors.

In the teaching and learning process, an advocadgéchers was created to help their
students to develop problem solving skills (BruniS8ghraw & Norby, 2011; Jonassen, 2006).
This learning characteristic is normally associatétt higher order thinking like application,
analysis, synthesis, and evaluation. Erdamar apdrmA(2012), investigating the epistemological
beliefs and problem solving skills of preservicadieers during one of their student teaching
sessions, sampled one hundred and eighty-ninerpreséeachers from Gazi University of
Vocational Education. By using qualitative methaupl to study this population, the researchers
used both thepistemological beliefs scale (EBS) and problenaisglinventory (PSI) before
and after the t&ching practice. The study revealed three majalirigs that are relevant to the
present study. First, the most sophisticated episiggical belief of preservice teachers was the

belief that the process of learning depended orefioet of the student. Second, preservice
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teachers who believed that learning was througlettoet of students were found to be
thoughtful, confident, evaluative, and planningeated. Last, the epistemological beliefs of
preservice teachers were impacted positively byehehing practice.

Preservice Teachers’ Epistemological Beliefs

Research on preservice teachers’ epistemologitiafdstarted a few years ago (Schraw
& Olafson, 2008). Prior to this time, most of tlesearch on personal epistemology centered on
college students as participants, and for thaore&hai, Khine, and Teo (2006) mentioned that
since the previous studies focused on college stadi was difficult to conceptualize teachers’
epistemological beliefs. At the same time, Schrad @lafson (2008) mentioned that most of
the research with preservice teachers has presegtelders epistemological beliefs as more
holistic than college students. Today, variousistaitiave focused on preservice teachers
compared with different variables. In a study oft{hfive first year preservice teachers and
creative arts students in one of the metropolitaimarsities in Australia, Brownlee et al. (2009)
found a relationship between student-teachersloelrefs about knowing and their conceptions
about learning. These researchers reported thagstieachers held varied views about
knowing, ranging from “complex evaluativism, praeli evaluativism, subjectivism, and
objectivism” (p. 606).

Students who were categorized under complex evaismatbelieved that knowledge was
evolving, tentative and dependent on the contaxthStudent teachers had a flexible mindset
that knowledge could easily change. Practical etalism student teachers no longer believed
in the experts as the only source of truth but alsce more inclined towards individual opinions
and considered constantly weighing these opinigtgdent teachers who fell into the

subjectivist bracket did not associate true knogeth the availability of evidence; rather, it was
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either what felt right or based on personal ematiétersonal experience was the basis of
decisions for this particular category. The lasegary of student teachers believed in the
absolute nature of knowledge. For example, “iftéta¢book was wrong they wouldn’t be
published” (Brownlee et al., 2009, p. 607). Thaselents believed in the need to master pieces
of information that were delivered by the teacheexpert. In conclusion, these researchers
advocated for the need for higher education to@gugr knowledge and learning in an evaluative
nature as informed by epistemological beliefs efsprvice teachers to guide their teaching
choices as compared to any other instructionalegjies.

In a study of four hundred and twenty-nine presmEralementary science teachers on the
relationship between epistemological beliefs, epmilogical worldviews, and self-efficacy
beliefs in one of the Turkish Universities, Yilm&mzun, and Topcu (2008) found that
preservice teachers did not have the same lewvapistemological development in four out of the
five epistemological dimensions, according to Schran(certainty of knowledge, control of
knowledge, source of knowledge, speed of knowledge,structure of knowledge). Where
preservice teachers demonstrated sophisticatioartain dimensions, less sophistication was
reported in other dimensions. They added that priegeteachers acknowledged the
instructional gains of using student-centered ped&s, yet they also believed that students
needed to memorize certain specific knowledge armhsfic facts and concepts in order to be
successful in learning science. This study is ctest with Schommer (1994) on how preservice
teachers can demonstrate multidimensional waysoiving.

Investigating the relationship between epistemalalgoeliefs and moral reasoning to
determine the nature of epistemological beliefainéty-six elementary education preservice

teachers in Turkey, Topcu (2011) reported thaegiistemological beliefs of these elementary
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preservice teachers did not make any unique canitoib to their moral reasoning. Also,
regarding the unending controversy as to whethisteapological beliefs was a continuum
(Hofer, 2001; Perry, 1970), or multidimensionalt{Samer, 1990), these researchers reported
that Turkish preservice teachers possessed indepeapistemological dimensions. This study
implied that preservice teachers were likely to destrate different levels of epistemological
sophistication, based on the dimensions studied.

Tanase and Wang (2010) studied four initial praserieachers on epistemological
beliefs and how these beliefs changed within onth@fducation methods classes. At the initial
stages of the study, these researchers observgaréisarvice teachers had similar
epistemological beliefs that viewed the teachdghasnain source of knowledge in the
classroom. The main point of the study was to enpl#service teachers to make a paradigm
shift and consider other alternatives that wouldvalstudents to construct and make their own
meaning during the teaching and learning procesthd course of the semester, the researchers
used sets of survey questions and teaching obganssssions to monitor the changes that
occurred during this instructional environment.td¢ end of the study, Tanase and Wang
reported that the four preservice teachers devdldgéerent epistemological beliefs as
compared to their epistemological outlook at thgif@ng of the course, which were similar in
nature. Secondly, they found that some presere@ehiers were resistant to change whereas
others experienced tremendous changes in theteepaogical beliefs.

Providing a background to their study, KienhuegyrBme, and Stahl (2008) stated that
many studies have reported that the more sophisti¢eachers were in terms of their
epistemological beliefs, the more they were capab&eopting positive instructional practices

that translated into better student learning anetld@ment. With the aim of investigating the
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potential for influencing domain-specific epistegical beliefs through a short instructional
intervention in one of the German universities vétparticipant population of fifty-six

preservice teachers, the researchers divided tlersis into two groups, based on their
epistemological beliefs’ levels. With two distirgroups made of naive and sophisticated
epistemologies, the naive group was assigneddtutational epistemological instruction
whereas the sophisticated group was assigneddomational epistemological instruction. The
refutational epistemological instruction requiréddents to use evidence-based information to
argue with their colleagues by way of finding issweth the information they presented. The
informational epistemological instruction group diske traditional learning approach in this
study. Interestingly, these researchers assigreedafve group to the use of refutational
epistemological instruction and the epistemolodycsbphisticated group to informational
epistemological instruction. At the end of thisdstuthe researchers found that students who
possessed naive epistemological beliefs (the empeatal group) made many gains towards
relativist decisions whereas those with sophistidapistemologies (the control group) changed
towards a more naive standpoint. Based on thisaggl they suggested that short courses could
be used to alter students’ epistemological beireffomain-specific knowledge areas. However,
the caveat was that the nature and depth of theishoknowledge should be taken into
consideration, meaning the choice of course corsteniild be comprehensive and strategic.

In an attempt to study the nature of preservicehteis’ epistemological beliefs or their
beliefs about knowing, Brownlee (2001) used semiestired interview questions to gather
gualitative data from these student-teachers, ummigterview schedule. The semi-structured
interviews took place at the end of a year-longlgete diploma in teacher education course and

were analyzed using a descriptive-interpretatiy@a@gch to data analysis. By using the

35



descriptive-interpretive approach, the researcltendt only use their thick description as
provided by preservice teachers. In addition tathinek description, she also triangulated the
information with literature on epistemological ledi. At the end of the analysis, Brownlee
(2001) found that preservice teachers’ epistemo&ddieliefs ranged from somewhat naive with
belief in the transmission of absolute knowledgentwe sophisticated knowledge with belief in
constructing truths that are reasonable. She atthdédhis research replicated some of the earlier
studies in epistemological beliefs (Baxter Magolt@92; Perry, 1970).

In a similar study to investigate how twenty-nirregervice teachers improved upon their
epistemological beliefs in a one-year teacher eittutaourse at the Queensland University of
Technology, Australia, Brownlee, Purdie and Boult@wis (2001) asked the research group to
submit a reflective journal in relation to theingipmological beliefs. The experimental
preservice teachers’ group was interviewed at gggriming of the course (Time 1) and at the
end of the program (Time 2). The comparative gneap not interviewed at all. Instead, the
comparative group was made to respond to a setittémwstatements of their beliefs about
knowing at the beginning (Time 1) and at the enthefprogram (Time 2). At the same time,
both the research and comparative groups respdondbd epistemological beliefs questionnaire
by Schommer (1990) at the beginning (Time 1) antti@end (Time 2) of the year-long
program. The results of both quantitative and gatabe data showed that preservice teachers,
who were required to reflect and submit journatiest experienced more growth in their
epistemological beliefs than the comparative praseiteachers, who only responded to
statements about their epistemological beliefs.

In a literature review research focusing on prasermusic teachers’ development of

beliefs about teaching and the ways these behdigeince their instructional practice, Schmidt
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(2012) observed that most studies supported tregtessthat preservice music teachers were
likely to enter into the music program with diffiegi epistemological beliefs, which would have
further implications on the kind of instructionabyptice they would adopt in their classrooms.
Expounding on the various methodologies by whidferBnt researchers have adopted to gather
epistemological beliefs’ data from their participgrshe noted that the use of survey has helped
in gathering rich data for having insight into #g@stemological development perceptions of
these teachers. However, she mentioned that tkeésegorted survey questions gave limited
information about how effectively and efficientlyetse participants demonstrated their
epistemological beliefs in the real world. For treason, this reviewer concentrated her literature
review on longitudinal studies.

After reviewing several empirical studies that uddterent metaphors against the use of
student-self reported survey questions, SchmidtZp@und that music preservice teachers
enter their profession with different levels ofgpmological development. These different
levels were found in their teaching and the notbthe caliber of teachers they aspired to be.
The researcher also added that these beliefsjimegrare strongly held and may influence the
entire decisions and choices that take place thouigtheir program of study. For example, their
personal observation of inservice teachers, peftsefiaction, and learning content knowledge
from methods classes are potential areas to heeimfed. The second part of this literature
review identified that peer teaching or other antizeinstructional environments, feedback,
structured journals, and observation skills wekéngbortant in enhancing preservice teachers’
epistemological beliefs. However, these learningtsgies do not happen without challenges

according to the researcher.
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In a study about preservice teachers’ epistemadbdieliefs on the nature of knowledge
and the process of knowing, White (2000) reportad fifferent findings, which are relevant to
this study of preservice teachers’ beliefs. Thas#irigs were: 1. The researcher found that
preservice teachers differed in their epistemolaldieliefs. 2. Preservice teachers did not move
from one stage to another as previous studies tegpeated (Hofer, 2001; Perry, 1970). White
(2000) explained that once preservice teacherzeedihat knowledge was uncertain, they went
through series of alterations before finally chaggheir beliefs about the certainty of
knowledge. 3. The epistemological beliefs of preserteachers were connected like a web. 4.
There appeared to be no relationship between te¢ &¢ students in the school and their
epistemological beliefs. Contrary to what Perry7A@f Baxter Magolda (1992) and Hofer (2001)
reported, this study presents a challenge on ted fog researchers in this area to use other
rigorous qualitative and statistical instrumentgentifying the true characteristics of the
concept epistemological beliefs.

Education departments will mount methods coursesrin times with the view of
helping preservice teachers to develop certainepslogical and pedagogical beliefs and
practice in order to come out as effective anccedifit teachers. Clift and Brad (2005)
emphasized that the connection between the inginattstrategies learned in college and the
development of beliefs and practices of preserigaehers are not always automatic. For this,
they wrote:

Although researchers report that methods coursg$ield experiences have an impact

on prospective teachers’ beliefs about contentnieg, and teaching, it is difficult to

predict what impact a specific course or experieanag have; the impact is often
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different from what instructors or student teachsngervisors may imagine or wish. (p.

331)

Sharing the same opinion with the above staten@rdan and Elliot (2000) emphasized that
though it is difficult to study the epistemologidaliefs of preservice teachers, relevant pieces of
information exist that can be obtained if studiescarefully planned and executed with the
appropriate qualitative and quantitative instruraeiihese statements seem to indicate the need
for educators to be mindful of the teaching andriea strategies that they inculcate into their
preservice teachers as they constantly take irtoust preservice teachers’ epistemological
beliefs.

In another study to investigate the structuraltr@hship between epistemological beliefs
and conceptions of teaching and learning of sixdnexh and seventeen preservice teachers in one
of the middle-sized universities in the Netherlgridging et al. (2010) used a problem-based
learning context to undertake this study in the5280d 2006 academic year. With research
participants’ nationality from Europe, Asia, Afriead the United States, sixty-five questions
were answered by these participants, which wereesrodduestions from epistemological beliefs
guestionnaire (EBQ) and the teaching and learnamgeptions questionnaire (TLCQ) in a Likert
scale format, ranging from strongly disagree (13ttongly agree (5).

After using the Statistical Package for Social 8ces software (SPSS 14.0) to analyze
the reliability, factor analysis, Pearson correlafit test and others, Otting et al. (2010) repbrte
three major findings that are relevant to this gtukirst, the belief in effort as the process of
obtaining knowledge was positively related to tbastructivist teaching and learning
conceptions and negatively related to the tradatid@aching and learning conceptions.

Secondly, the belief in expert knowledge had atp@srelationship with the traditional
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conceptions of teaching and learning and negatnedted to the constructivist conceptions of
teaching and learning. This meant that preseréaetters who believed in their teachers as the
only source of all knowledge were likely to havefprence for traditional learning environment.
Thirdly, a positive path was found between certaaitknowledge and traditional conceptions of
teaching and learning. This finding implied thatdsints who subscribed to the epistemological
dimension of fixed and unchanging nature of knogéedere more likely to accept traditional
learning strategies. Overall, this study confirntieel multidimensionality of epistemological
beliefs and the distinctiveness of the individwalrfdimensions asinate/fixed ability, learning
effort/process, expert knowledge, and certaintgmmfwledge. The findings from this study were
consistent with Schommer (1990).
Inservice Teachers’ Epistemological Beliefs

Very little research has been conducted on theesp@ogy of inservice teachers
(Bruning, Schraw, & Norby, 2011; Schraw & Elafs@008). Among the limited studies done,
they argued that the epistemological beliefs oflteas influenced their teaching or instructional
practice (Brownlee & Berthelsen, 2006; Chan & EJl2004; Yang, 2005). In a study of one
thousand, eight hundred and eighty-two teachefityrone Singaporean schools on their beliefs
on how knowledge and learning influence the usesfofmation and communication
technology (ICT), pedagogical approaches, and tgpassessments used in the Singaporean
schools, Jacobson et al. (2010) reported thatplstesnological beliefs about knowledge and
knowing of teachers did not determine the pedagdgiactices of Singaporean teachers.
Instead, Singaporean teachers’ epistemologicatfisedibout learning influenced their

pedagogical practice.
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Explaining further, Jacob et al. (2010) mentiorteat tertain teachers made instructional
decisions not based on their epistemological ehdbut the nature of knowledge but the caliber
of students they needed to prepare for standardizachinations as well as the confidence they
had in certain tried and tested teacher-centerddgugies. Against what has been replicated in
numerous studies of teachers who use the traditpmtagogical practices, Jacobson et al.
(2010) found support that some of these teached lesirner-centered learning pedagogies as
well as incorporating technology into their lessois a result of the use of mixed methods in
this study, interviews gave further insights on savhthe reasons for certain discrepancies that
existed between teachers’ epistemological beliefstheir pedagogical practices. For example,
since teachers were required to help their studeags their standardized examinations, most
teachers adopted teacher-centered pedagogiesathéekn proven to work. However, these
researchers were quick to admit that their findiogstrasted with most of the findings in the
United States and, therefore, recommended futuckest in different countries to get better
insight and holistic perspective on their finding.

In a case study by Bennett and Parks (2011), ilpagstg the seemingly epistemological
beliefs’ controversy that surrounds a veteran aqeeenced biology science teacher, found that
this inservice teacher possessed two differentepslogical worldviews. Meanwhile, his
classroom instructional practice was predominaetcher-centered. To gain a deeper
understanding of the factors that influenced th@aghof this experienced science teacher’s
instructional practice, the researchers undertofmdl@v-up study through interview and
classroom observation. At the end of the followsegsion, they reported that personal
experiences with students, contextual teachingguet beliefs and beliefs about the learning of

science contributed to his adoption of the tradaianstructional pedagogies. Upon this
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revelation, these researchers argued that thedeadcators were not aware of such
information and, therefore, suggested the neednsider these beliefs when encouraging
students to adopt modern learning strategies.

The need exists for technology related reform &fof the teacher education programs
to take into consideration the epistemic beliefseathers in order to become good facilitators in
technology integration learning environments. Usargyalitative approach to investigate the
relationship between inservice teachers’ epistdralefs and their pedagogical beliefs or
practices, Chai (2010) interviewed seven Singapoeservice teachers as well as using a case
study design to analyze transcripts that refletited assertions on their epistemological and
pedagogical beliefs in the classroom. At the entlhefresearch, Chai (2010) found that these
Singaporean inservice teachers held a more redagpistemic beliefs. However, their
pedagogical beliefs showed that most of the teadlsed a knowledge transmission method of
teaching. He added that the results seemed toatedibat inservice teachers’ pedagogical beliefs
seemed to have been influenced by their learneasliness to learn and the school environment
within which they found themselves.

Investigating teachers’ epistemological beliefswlieaching knowledge and from where
that knowledge comes from, Buehl and Fives (200@pugh open-ended responses, analyzed
fifty-three preservice and fifty-seven inservicadbers in terms of the source and stability of
knowledge. At the end of the study, these authmusad that both preservice and inservice
teachers possessed range of beliefs on teachingéage. In all, there were six themes that
emerged from the open-ended responses given hyetiesaavhich were formal education,
formalized bodies of knowledge, observational lesgncollaboration with others, enactive

experiences, and self-reflection. From the respogsen, both preservice and inservice teachers
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shared a common epistemological beliefs system.axew these beliefs did not usually
translate into their corresponding instructionagqpice.

To gain a better perspective of the epistemolodieliefs of inservice chemistry teachers
at the high school level, Veal (2004), through secstudy, followed two high school inservice
chemistry teachers, who were enrolled in one oteélaeher education universities in the United
States. Wanting to see the link between thesevitgeteachers’ knowledge base and their
beliefs about teaching, the researcher used thieasi®tcourse, practicum experience and student
teaching internships to evaluate these constrBetdagogical content knowledge vignettes,
micro-genetic models, and other data sources whrengstered by the researcher to monitor the
conceptual changes that took place among the jpamits overtime. The results of this study
showed that the epistemological beliefs about dment knowledge did not change. However,
their conceptions about teaching did change: ooesiog on epistemic understanding and the
other on subjective realization.

Instructional Practice

According to Brew (2001), engaging in a discouls# tnvolves epistemology and
instructional practice is difficult due to the colexinterrelationships that exist between these
concepts. Instructional practice can simply be &xgld as any evidenced-based intervention,
adopted by a classroom teacher to promote teaemddearning. Discussing the meaning of
instructional method, Mayer (2009) explains thaisia way of presenting a lesson, such as
using spoken versus printed text along with an ation” (p. 51). In this definition, he focused
on only the choice of tools available to the claesn teachers and ignored important aspects
such as learning strategies, mode of assessmehngtarHe added that an instructional practice

does not change the content of the subject mdttealiscussion; neither does it change the
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medium of instruction. Certainly, instructional ptige cannot change the subject matter.
However, the medium of instruction can be altened manipulated in a way to ensure better
understanding on the part of the learners. For gi@m native language could be infused into a
lesson to help students who are not native speaké&rsglish to learn meaningfully (Peyton,
Moore, & Young (2010).

The ability of students to understand the subjeatten, to a greater extent, neither
depends on content nor medium of delivery but rabheevidenced-based instructional practice
adopted by the classroom teacher (Peyton, Mooéoéng, 2010). Pratt (1998), discussing
teaching styles for college students mentioneddifferent perspectives, which are as follows:

1. A transmission perspective: Delivering content

2. An apprenticeship perspective: Modeling ways ohgei

3. A developmental perspective: Cultivating ways onkimg

4. A nurturing perspective: Facilitating personal agen

5. A social reform perspective: Seeking a better spc(p. 11)
The author added that none of these teaching stglesingularly be recommended as the best
practice that needs to be used in promoting stgtdlaarning. At any point in time, a blend of
the practices should be based on the specific rifate students. Generally, it seems the
different teaching perspectives form a continuurthiwiwhich teachers select those they are
comfortable. Preservice and new inservice teadmerikely to demonstrate the characteristics
of level one (delivering content) and grow to adstpategies that promote deeper learning. This
teaching style inventory is consistent with theefdomains of epistemological beliefs
dimensions proposed by Schommer (1990). For exgrafigsacher who believes in absolute

knowledge is likely to stay focused on knowledgasmission.
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The National Association of Sports and Physicaldation (2009) compared appropriate
and inappropriate instructional practices and aaiegd instructional practices into “learning
environment, learning strategies, curriculum, agsent and professionalism” (p. 1). Though
there are other instructional practices that caadsked to this list, yet these five areas give a
basic understanding of what happens in the classréor example, the creation of a learning
environment is one of the responsibilities of thacher. Whether it is face-to-face, online or
hybrid, teachers are expected to use their expddisreate an environment that has respect,
acceptance, trust and a sense of oneness in tttertgand learning process (Conrad, 2008). In
such an environment, opportunity is given to aldsints to excel as they interact meaningfully
as well as serve as support for one another (Karfkil). Students can interact with one
another as well as get feedback from their peeiasiruction.

Investigating students’ preferred role as learn¢nschin (2004) surveyed several
secondary school students to rate their prefegahing environment whether objectivist or
constructivist as well as explain the implicatiafishe choices they have made in their learning
process. In order to throw more light on the coteep objectivist and constructivist learning
environments to their participants, the researdesigned a cartoon that depicted characteristics
of the two opposing learning paradigms. At the ¢hd,secondary students, overwhelmingly,
indicated preference for constructivist learningissnments. By implication, this finding has
useful lessons on how preservice and inservicéezaare prepared for the*2dentury
classroom.

Preservice teachers’ instructional practicePreservice teachers are educated in the
constructivist teaching and learning environmeyes these future teachers are not always

espoused to these contemporary pedagogies thedeptirag alternate learning strategies when
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they become inservice teachers other than leastmategies that were explicitly discussed and
emphasized in the teacher education program (B&i@kakhman, 2008; Bol & Strage, 1996).
In a study about the epistemological beliefs aagheng conceptions of preservice teachers,
Yilmaz and Sahin (2011) used the traditional teaghiT T) and constructivist teaching (CT)
instruments to investigate preservice teachersivigbout teaching. This instrument by Chan
and Elliot (2004) has two sets of survey questitias differentiate constructivist-oriented
teachers from those using traditional methodsair ttlassrooms. With a sampled population of
four hundred and ninety preservice teachers frdferént teacher education programs in
Turkey, the researchers reported that preservamezs preferred a constructivist learning
environment to traditional learning pedagogieser@stingly, preservice teachers who were
freshmen and sophomores preferred traditional legistrategies to constructivist learning
environments. This finding is consistent with maofsthe early epistemological beliefs’ studies
(Baxter Magolda, 1992; Hofer, 2001; Perry, 1968).

To study the teaching and learning conceptionze$ervice teachers and their
relationship to epistemological beliefs, Aypayal2Dsampled three hundred and forty-one
preservice teachers for this study. Besides therapistemological beliefs dimensions that
strongly correlated with partial factor structuttee researcher reported that preservice teachers
preferred a constructivist learning environmentraalitional pedagogies. What was not clear in
this study was whether the learning preferencgseasgervice teachers related to their own
projected instructional practice.

Studying a similar topic with different participgann a different geographical context,
Chan (2007) wanted to find epistemological belikfarning strategies, and conceptions of

learning of two hundred and thirty-one teacher ation students in one of the universities in
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Hong Kong. The three variables of epistemologi&diis, learning strategies, and conceptions
of learning were measured respectively using thstepological beliefs scale (EBS) (Chan &
Elliott, 2002), conceptions of learning invento@LI) (Purdie & Hattie, 2002) and a revised
two-factor study process questionnaire (R-SPQ-BkK)ds, Kember, & Leung, 2001). At the end
of the study, the correlation and primary analgsiswed a significant relationship among
epistemological beliefs, conceptions of learning] kearning strategies. The results suggested
that the concept of epistemological beliefs hadificant impact on preservice teachers’
conceptions of learning as well as the other le@rsirategies that students needed to use in
order to become successful in the learning enviemtnPurdue and Hattie (2002) emphasized
that the learning conceptions of students playsdr role in the quality of their learning
outcomes.

Evidence supports the assertion that preservaghe&rs enter into their various courses
with a set of beliefs that influence their instrantl choices. At the same time, some situations
might challenge these already-formed epistemolbbieefs. Based on the nature of the teacher
preparation programs offered by universities arltges, certain interventions can cause these
teachers to rethink and alter their beliefs. Itualg to identify the change in epistemological
beliefs and beliefs about teaching and learningrajpeservice teachers in Singaporean
University, Chai, Teo and Lee (2009) sampled faurdred and thirteen preservice teachers,
who were enrolled in a nine-month teacher educatreparation program. The participants were
required to respond to online survey questionrdumeng the first week of class to get their
current epistemological outlooks on teaching. Afiierdents submitted all course materials as
well as completing their teaching practice, theyenequired to respond to the same online

survey guestions that were administered at thenbegg of the program. At the end of the nine-
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month long program, the researchers reported signif changes in the participants’
epistemological beliefs and beliefs about teachimg learning. They also found that preservice
teachers were more relativist in terms of the emslogical worldview but less constructivist in
their teaching conceptions. By implication, pregateachers from Singapore believed in
multiple sources of knowledge. At the same timeijrtbonception about instruction was, more
or less, a transmission of information. The redsansalso found in the same study that
preservice teachers, after the course, believe@ mannate knowledge ability than using effort.
This evidence makes it imperative for further guagive studies to identify the underlying
reasons for such discrepancies in epistemologizhpadagogical conceptions of knowledge.
Inservice teachers’ instructional practice In a study to examine the correspondence
between students’ learning outcome goals and #ssessment measures as designed by ten high
school biology science teachers in one of the $andisco Bay area school districts, Bol and
Strage (1996) interviewed these biology teachgrarsgely, based on their teaching philosophies
and other classroom practices. Also, the studextters’ learning goals were rated and
categorized as well as the assessment measuresvhsther these teacher-made test items
tested basic information, integration or applicatod knowledge. At the same time, the test
formats were evaluated to identify them as eitbeognition or recall during the teaching and
learning process. At the end of the study, Bol Strdge (1996) reported that these biology
science teachers wanted the students to have ansiawalding of scientific concepts and
principles as applied in the real world and alseettep higher-order thinking skills in
interpreting scientific information. However, a afy of their assessment instruments did not
support the student-teachers’ learning goals asiemed at the beginning of their lessons. Bol

and Strage (1996) found that more than half ofat¥sessment measures tested declarative
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knowledge (basic recognition and recall) and laas ffive percent of questions required students
to apply their knowledge. Further interviews witle ten high school teachers revealed that they
were not aware of the inconsistencies betweerntégst and learning goals of their students.

In an attempt to investigate the epistemologicéiefseand practices of eleven
experienced physics inservice teachers in onescatlministrative districts in Israel, Barak and
Shakhman (2007) used a semi-structured interviexgtipns to gather data from these science
teachers on their beliefs and practices. Data obthievealed that inservice teachers
occasionally used learner-centered instructionattores that were explicitly required by the
developers of the curriculum. At the same time tdashers’ own instructional strategies did not
challenge the students to engage in higher-ordekitiy, such as formulating their own
guestions or engaging in problem-solving scenaad®lp their students connect the new
knowledge they were learning to the real world. Tésearchers added that despite the notion
that physics was a well-established learning ardarael; a good number of physics inservice
teachers struggled to use constructivist learnadpgogies to help students learn and develop.
Again, the researchers noted that teachers dewkkpattitude that reformed-based practices
were “idealistic views rather than a clear schapfmactice” (p. 11). Though the sample size was
small, the study gives an idea of the attitudesio$t physics science teachers towards bringing
new learning paradigms in the teaching and learprogess.

With a catchy title What happens when first year teachers close thagscoom? An
investigation into the instructional practices agmnning teachers Smeaton and Waters (2013)
wanted to know how first year teachers would comtlugir instructional learning environment
after graduation. Wanting to answer the questioativdr these fresh teachers were using the

modern learning strategies learned in college gtihesearchers invited ten new teachers who had
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completed their teacher preparation program anddiah the same teaching methods class
from the same professor. This method course wagrdssto introduce preservice teachers to
the new trends in learning and other classroontegfi@s, which were consistent with the
constructivist learning paradigm. At the end of shert meeting with the teachers who were
invited to take part in the study, six of them wexadomly sampled, of which all willingly
volunteered to participate in the study. By usimigiiviews, focus groups and twenty-four
different classroom observations, Smeaton and \W#2&13) compared the instructional
practices of these six teachers to the requirentdrageacher preparation curriculum as used by
the professor when the participants were stillahege. Despite their knowledge of the method
class that exposed preservice teachers to varangractivist learning strategies from the same
professor, most of these inservice teachers usedtdinstruction. Direct instruction is a rigorous
and step-by-step method of presenting contentnmétion to students (transmission of
knowledge). They also reported that the purpodbeif assessment measures was to generate
grades and not necessarily to help students to.|@aobing further to identify the constraints
that impeded the effort of these teachers to implarthe evidence-based instructional strategies
learned in the teacher preparation method classrvite teachers cited teaching in multiple
classrooms with multiple lesson preparations as$ ageleaching only struggling students
compounding the problems as first year inservieehers.

Similarly, McKinney and Frazier (2008) wanted toknthe impact of a new
professional development program, conducted fahiea in one of the low socio-economic
status communities in the United States. With apadpopulation of sixty four middle school
mathematics inservice teachers, these researahv@zaced inservice teachers’ instructional

strategies in the classroom with the extensivecamdprehensive goals that were documented in
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the principles and standards for a school mathesatogram. Despite advanced knowledge of
the program and access to all the resources anqubdup their respective school districts, the
researchers reported that these mathematics insdeachers resorted to using the lecture
method, drill and practice as well as other teacleatered instructional practice in their various
classrooms. The reasons why inservice teacherstfiisnstudy used more teacher-centric
instructions as compared to evidence-based leastiategies adopted by the school districts,
and given appropriate training to teachers wer@béyhe confines of the study. However, the
finding remains that inservice teachers did notthsenew learning strategies in their classrooms
despite knowledge of the new program.

In discussing the instructional practice of inseevieachers, educators of higher
education automatically fall into this category.alstudy by Hallet (2010) to compare whether
educators of preservice teachers in one of theeusities in the United Kingdom practice what
they teach their students to be effective andieffian their instructional practice, the researche
sampled forty preservice educators and requireld efthe participants to use a metaphor to
complete the statement “when teaching, | am airtong’ (p. 439). In all, eleven themes
emerged from the metaphoric representations agratits provided to complete the
researcher’s statement. After using the metaphgatioer data, the researcher reported that four
main categories emerged from the responses, whach gharacteristic of the teacher educators,
which were sharing (14 responses), opening doadsfgu(10 responses), mining (9 responses),
and cage rattling (5 responses).

To distinguish between the responses given by begirteachers from participants who
taught masters’ level courses, further relevardrmftion was obtained. First, the initial teacher

educators obtained these responses as sharinggfd@nses), opening doors/guiding (4
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responses), mining (O responses), and cage ratflingsponses).With the graduate preservice
educators, the data obtained were sharing (2 reggdropening doors/guiding (6 responses),
mining (9 responses), and cage rattling (4 res)nsdso, participants from each of the theme
area was selected for interview on their typicatteng session, nature of teaching and learning
objectives and the caliber of teachers each op#mgcipants was aspiring to become. After
comparing the metaphor statements to the intervesponses, Hallet (2010) concluded that
there were serious inconsistencies between whae tb@ucators believed to be best practices and
how that were translated in the classroom. Whateliteacher educators felt pressured to teach
in ways contrary to their epistemological beliefducators at the master’s level observed that by
teaching in ways consistent with their epistemalabbeliefs, they seemed to be not addressing
the real-world teaching and learning concerns eir threservice teachers.

Discussing the influence of culture and other ettr@ckgrounds as a neglected area
when it comes to identifying the right instructibpaactices for diverse students, Cabello and
Burstein (1995) wanted to find the beliefs of inges teachers about teachers in culturally-
diverse classrooms. These researchers sampleastanice teachers who came from diverse
areas of ethnicity, years of teaching experienaed,different subject backgrounds. Also, the
participants were part of the first cohort for aiehe teacher education upgrading courses in the
university. These inservice teachers kept teacpartfolios, which had collections of
application letters of teacher’s background, preifasal experiences interest, and how they could
contribute to the program for which they were appyfor consideration for admission. Again,
Burstein (1995) obtained pre and post data on trediefs about the influence of culture in the
teaching and learning environment, reflective loggiteaching strategies and case study. At the

end of the study, the researchers found that irsetgachers began their teaching career with
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their own personal beliefs. However, as they beceaxpesed to more information and were
directed to consider other strategies, reflect upese strategies and write about them, these
inservice teachers saw symptoms of increased stgdeness, which eventually led them to
modify their epistemological beliefs. This findilgysynonymous with Pajares (1992) assertion
that teachers will only change their instructiopidctice when they are convinced and satisfied
of their efficiency and effectiveness. In conclusi@€abello and Burstein (1995) found that
changes in inservice teachers’ beliefs were graagliseen throughout the two-year program.
Epistemological Beliefs and Instructional Practice

A close relationship exists between epistemolodiediefs and instructional practice of
teachers. Bandura (1986) stressed that epistencaldmgliefs are assumed to be the best
indicator of why certain actions are taken in th&riuctional process. This observation is not to
misconstrue epistemological beliefs as the soldipt@ of teachers’ choices. Other reasons
might possibly account for why preservice and imserteachers might make certain decisions
in the instructional process. Chai (2010), disaugs$ine epistemological beliefs of inservice
teachers, underscored the dichotomous views irstefrteachers’ pedagogical beliefs. He
explained that teachers who believed in knowledgesmission provided most of the
information students needed to know. As a resudise students became passive members of the
class. In the same vein, teachers who were esptooisied constructivist or knowledge
construction pedagogies created student-centeaeciihg) environments where students became
active participants in the teaching and learnirgrcess.

Foundational to the teaching and learning expextatand experiences for both teachers
and students is the concept of personal epistenasi¢ifing, 2000). Researchers have also

shown that epistemological beliefs are importaninderstanding the cognition and teaching
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practices of preservice and practicing teachetedaen Bernardo, 2008). Some studies have
found evidence for consistency between teacherstapological beliefs and their instructional
practice (Raymond, 1997; Richardson et al., 198t)he same time, other findings confirm

how the teaching and learning experiences of preseteachers can potentially affect their
epistemological beliefs (Tatto, 1998; Wilson, 2008)th such evidence, it is important for
educators to identify how one of the variables lsarwonditioned to create the needed changes
for the betterment of the teaching and learningg@ss. King (2000), on his part, noted that there
is a great deal of confusion when there is bigggrdpancy between inservice teachers’ and
their students’ epistemological beliefs. Simila#ynchin (2004) commented that “A mismatch
between teachers’ and students’ epistemologicalsvie likely to perpetuate problems in the
classroom and this must be addressed by explalibglie in a manner that is accessible to
students” (p. 310). The current study is aboutgmase and inservice teachers, yet students are
the main beneficiaries or the consumers of theunsbnal practice that is adopted by the
teacher. Secondly, since preservice teacherdatiithin the college students’ category, the
need exists for researchers to explore how studesp®nd to the instructional decisions of their
teachers. In practice, it seems the suggestioh@nded to have this important dialogue between
teachers and students has fallen on deaf earsr@samé more teachers fail to tap into students’
epistemological beliefs for instructional purposes.

Fruge and Ropers-Huilman (2008), investigatingdbregruence of epistemological
beliefs between faculty and their students in aroomty college, reported that the
epistemological congruence of students influenaad they internalized the entire classroom
experiences. The finding seemed to suggest thaests who did not share similar

epistemologies of their faculty members would flistespected, not attended to in the

54



classroom, and invariably affect their academid¢grarance adversely. Concluding his work on
teachers’ beliefs and educational research, Paja8&2) intimated “Little will have been
accomplished if research into educational beliails to provide insights into the relationship
between beliefs on one hand, and teacher practessher knowledge, and student outcomes on
the other hand” (p. 327). This quotation seemsiimest a possible connection among
epistemological beliefs, knowledge possessed lohera, their instructional practice and how
the two concepts impact students’ performanceénigf argument holds, then, King (2002) and
Kinchin (2004) might be right to suggest that amgonsistency between how teachers approach
their teaching and the epistemological belief$eirtstudents might affect students adversely.
The concept of epistemological beliefs determinegiivice teachers’ employment of
instructional choices in the degree of open-endezfmet access. In a study to explore the
epistemological beliefs of the internet environmeinhservice teachers, web-search strategies
and web outcomes, Tsai, Tsai and Hwang (2011) sahgle hundred and five grade one
through grade nine inservice teachers from Taiwdith the view of monitoring the web
searching strategies used by these teachers agdahty of information that was obtained, Tsai,
Tsai and Hwang (2011) reported that inservice teactvith more sophisticated epistemological
beliefs could use complex web searching strategigsless irrelevant information selection,
better information filtration and organization asrgpared to those with less advanced
epistemological beliefs. Also, they found evidetitat advanced epistemological beliefs
correlated with search outcomes for open-endedtiguss At the end of this study, Tsai, Tsai
and Hwang (2011) concluded that level of epistegickd beliefs in an internet environment

would play important role in a web-based learning.
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The ability of preservice teachers to conceptuatignge or alter their beliefs and
perceptions about certain subject areas has dfsatat the attention of researchers. In a
literature review on the relationship between epsilogical beliefs and conceptual change
learning, Qian and Alvermann (2000) found that stid had introductory knowledge of the
purpose of science, nature of scientific knowledge scientific principles. These reviewers
added that because these beliefs were engrairtedrm students were less likely to make a
paradigm shift in acquiring a more integrated ustirding of scientific principles as well as
change their conceptions after they had been forBgdmplication of this literature review,
student teachers (preservice teachers) who had eaistemological beliefs would certainly
struggle in understanding higher-order learning@gles whereas those with advanced
epistemological beliefs were likely to understanese principles with limited or no support in
the teaching and learning process. With this figdinservice teachers who have been exposed
to constructivist teaching and learning pedagogiei$e in college are more likely to revert to
using the traditional methods of learning.

Apart from the several studies that have foundexweé for the close relationship that
exists between epistemological beliefs and instonet or pedagogical practices, other studies
have found inconsistencies between epistemologelédfs and instructional practice. For
example, Chan and Elliot (2000), investigating prese teachers in Hong Kong concluded that
preservice teachers were inclined towards theivedaepistemic orientation. However, the
researchers reported that the teachers did not ahgwnclinations towards creating a
constructivist learning environment. Richardson0@Qalso stated that preservice teachers may
show inclination towards constructivist epistemi@ntations, yet their instructional practices

are still based on knowledge transmission.

56



In a similar study that compared novice and expegd students who were enrolled in a
part-time program in one of the universities in gatong, Kember (2001) sampled fifty-three
students to study how these different studentsacopth the difficulty levels of course
assignments that students needed to complete veitbgmester. At the end of the study, Kember
(2001) reported that students were split into diddeproductive and facilitative/transformative
categories. The researcher explained that novickests, who were didactic/reproductive, could
not catch up with the demands of higher educatnasituations where learning was not an
explicit transmission of knowledge. Also, theseinestudents struggled with assignments that
required higher-order reasoning other than simgtall or reproduction. The researcher,
therefore, concluded that future methods coursesldlaim at helping students to adjust to and
make difficult transitions to the epistemologicalibfs’ orientations towards the more
experienced students in class.

In the 2% century classroom where personal computers arat t¢hhnological gadgets
have become ubiquitous in the classroom, researcteed to identify how the beliefs held by
teachers in their technological competence infleeheir instructional choices. With the use of
approximately six hundred science and mathemaitrasy high school teachers from one
province in Taiwan, Hsu, Wu and Hwang (2007) warttekinow the factors that influenced
these junior high school teachers’ computer-basstiuctional practices on the level of their
instructional evolution, which represents a fivéenpatage that rated inservice teachers’ capacity
and competence to use computer-based instructfenstBges were entry, adoption, adaptation,
appropriation and invention. The researchers catedlthe computer-based instructional
evolution stage with their attitudes towards corepiased instruction, belief in its

effectiveness, years of teaching as well as thguerecy of practicing or using computers in their
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various classrooms. At the end of the study, tlegprted that the belief in the effectiveness of a
computer-based instruction was the biggest predaftmservice teachers’ instructional practice
in the classroom. Though it was not explicitly sththat these inservice teachers’ instructional
outlook was influenced by their epistemologicaldfs| their belief in the effectiveness of the
instructional practice accounted for their totatequtance of this instructional practice.

After the review of the major studies in the arebspistemological beliefs and
instructional practice of preservice and inserveachers, Chapter Three centers on the
methodology used in collecting data for this stutlye chapter is based on the population,

instruments, and the procedure used in the dakeegat) process.
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CHAPTER 1l
METHODOLOGY

This was a quantitative study to survey preseraitginservice teachers at an Upper
Midwestern University in the United States abosirtipersonal epistemological beliefs, and how
those beliefs related to their instructional praein the classroom. The purpose was to
investigate whether there was any relationshipsardpancy between the epistemological
beliefs and the instructional practice of presenaad inservice teachers.
Participants

This quantitative study sampled two different pgpioins to compare their
epistemological beliefs and instructional practitiee first group of participants was preservice
teachers studying education (K-12) at an Upper Mgtern University in the United States. The
preservice teachers had prerequisite course cotidnsao enroll in the teacher education
seminar class offered in the spring of every seeneSince the researcher was comparing these
preservice teachers with inservice teachers, teareher wanted to have a cohort of preservice
teachers who have finished course work within gaeher education program. This was the
reason why only preservice students in their seygars were sampled for this research. Second,
all preservice teachers selected were exposee texgperiences in the actual classrooms through
various methods courses. In all, fifty preserveachers were included in this study. These
preservice teachers were made up of seven in gaitlhood; 28 in elementary education, two
in elementary/middle, and ten at the secondaryl [gwech comprised five taking mathematics;

three in English, and one in music and one in $atigies).
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In order to have a sample group of inservice te@chvéh similar teaching and learning
experiences as the preservice teachers mentiaorsstyice teachers at the preschool,
elementary, junior high, and high schools from\tlnity of the University were contacted to
participate in this study. The inservice teacheesawnvited through email from their school
website provided by the School District. They weherefore, surveyed on their epistemological
beliefs and instructional practice that they adogheir day-to-day teaching and learning
process with their students. The researcher indalvgervice teachers with teaching licenses and
teaching certificates issued by the state.

There were two demographic questions on grade,lamel number of years in teaching
of inservice teachers. The responses to the gesgé durvey questio'What level or subject
area do you teachad different disciplines and levels, which conld be presented as
individual entities. For this reason, these disngs were recoded into early, elementary, middle
and secondary teachers in order to make statigtroakdures easier. Inservice teachers’ years of
teaching ranged between one and thirty-nine. Thesyeere further broken down into 1-10 (32
participants), 11-20 (20 participants), 21-30 (&8ticipants), and 31-40 (11 participants).

In all, a total of one hundred and thirty-one (1ajticipants, which comprised of fifty
preservice teachers and eighty-one inservice teselere sampled in this research. In order to
have dependable data, all the survey questions areneymous so that both preservice and

inservice teachers could be honest in their regmree Table 1 for details.
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Table 1.

Descriptive Statistics on Demographics

Preservice teachers Grade level Number of Participants (50)
Early Childhood 7
Elementary 28
Elementary/Middle School 2
Mathematics S
English 3
Music 1
Social Studies 1
Number of Participant§31)
Inservice teachers Early Childhood 6
Elementary 26
Middle School 7
High School 42
Years 1-10 32
11-20 20
21-30 18
31-39 11
Instruments

Epistemological beliefs questionnaireThere have been many epistemological
instruments designed to measure personal epistgm{itofer, 2001; Schommer, 1990; Schraw
et al., 2002). Among these instruments, there andlicting research findings that have been
reported, and as such, there are bases for amtsos one instrument to the other (Schraw &
Elafson, 2008). Nonetheless, the instrument chmethis research was the 18-item discipline-
focused epistemological beliefs questionnaire (DEBY Hofer (2000). Since this study was
targeted at the preservice and inservice teactiene was the need to use an instrument that
took into consideration the specific field or diaie of the participants. Across the

epistemological beliefs’ literature, the instrumbast represents the four main dimensions of
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personal epistemologies (Cazan, 2013; Hofer, 2B@@er & Pintrich, 1997). This instrument is
validated instrument and has been in differentisgi(Muis, Franco & Geirus, 2011; Cazan,
2013).

Hofer’s disciplined-focused epistemological beligfstrument was developed by a team
of researchers who were familiar with the literatan personal epistemology. The team of
researchers checked the four thematic construatséemed to be consistent with most of the
studies in personal epistemology—certainty of kremlgle, simplicity of knowledge, source of
knowledge, and the justification of knowing (Hof2000). At the end of the study, Hofer (2000)
reported that there was evidence to support themsimonality of these four constructs. However,
she observed from the factor analysis that cegtant simplicity of knowledge merged unto
one construct (eight items) with source of knowke@@ur items), justification for knowing (four
items), and attainment of truth (two items) makiing last of the dimensions. With this result,
she cited Qian and Alvermann (19%6) having found a similar evidence in the use afaa-
general epistemological beliefs questionnaire.

Cazan (2013) recently used the Hofer’s disciplinesbed epistemological beliefs
guestionnaire. Cazan reported Cronbach alpha lfémwal dimensions as certainty of knowledge
(.75), source of knowledge (.67), simplicity of kvledge (.65), and justification for knowing
(.55). Because of the background of the particpastteacher education major students for this
current study, most of the items of the epistemickddeliefs questionnaire were modified by
inserting ‘in the field of educatidto remind participants to approach each surveastjan with
a teacher’s mindset. The disciplined-focused emistegical beliefs questionnaire instrument

had eighteen items based on the conclusion ofatterf analysis by Hofer (2000).
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Cazan (2013) surveyed three hundred and ninety-Bighyear psychology students in
one of the universities in Romania. At the endhef $tudy, Cazan obtained all the four
constructs (certainty of knowledge, simplicity ofdwledge, source of knowledge, and
justification of knowing). However, she reporteattisome of the items fell onto more than one
factor during the confirmatory factor analysis. &rseveral studies have confirmed the
dimensionality of the discipline-focused epistengital beliefs questionnaire, this study also
used the four dimensions that were originally fobgdHofer (2000) due to the small sample size
of this study. One important characteristics of ¢t instrument which should be borne in mind
is that higher scores represent agreement withslgsisistication. Below is a discussion of the
meaning of the four dimensions as applied in thud\

Certainty/simplicity of knowledge. Certainty of knowledge refers to the extent taolh
an individual sees knowledge as stable or congtantlergoing through changes. At the lower
level, people begin to see knowledge as unchangngatter the circumstance or discipline
within which such knowledge is discussed. Sevasg¢archers in this area have come to the
conclusion that knowledge becomes tentative and @penterpretation at the advance level
(Hofer, 2000). Simplicity of knowledge, as hypotizesl by Schommer (1990; 1994), can be
explained as the view about knowledge as a catledf basic facts or the integration and
interrelatedness of ideas. This means, those whoaive see knowledge as discrete and
unrelated facts whereas those who have advancddeegedge as conditional, contextual, and
systemic in nature. Since these two separate dioekaded unto the same factor, this
subscale will be explained as a continuum betwkerbélief of knowledge as absolute
(unchanging) and unrelated to the perception ofM@dge as tentative and interrelated. The set

of items that loaded onto this scale was 1, 2, 81918, 23, and 24 with .74 and .81 Cronbach
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alpha for psychology and science students resmgtiin the original article, items 11 and 23
were reverse coded in order to be in line withstae. Also, the items on the
certainty/simplicity scale were recoded from centsl to certsim_8.

Source of knowledge This dimension identifies the situation of knodgde. The
guestion that needs to be asked is whether knowledgcated outside the individual or resides
within the individual. In other words, source ofdwiedge distinguishes between knowledge as a
transmission of information and knowledge as a tanson of ideas. Perry (1970) explained
that individuals who used to consume or receivertedge from others, became creators of
knowledge. Most of the researchers in this fielel seurce of knowledge as developmental in
nature (Baxter Magolda, 1992; King & Kitchener, 498chommer, 1990). The items on the
disciplined-focused epistemological beliefs questaire were 3, 7, 20, and 26 with .51 and .64
Cronbach alpha for psychology and science studdatsed by Hofer (2000). The items were
recoded into sour_1, sour_2, sour_3, and sour_4.

Justification for knowing. The justification for knowing dimension refersao
continuum within which individuals judge the cornmess and accuracy of knowledge (Hofer &
Pintrich, 1997). At the lower level of Hofer’s dipline-focused epistemological scale,
individuals discriminate between information basedbservation. There are certain times
people in such bracket accept whatever comes fughoaties or experts without any further
inquiries. At the higher level of this scale, thdividual uses a set of criteria to evaluate the
correctness or accuracy of knowledge. There anat®ins where evidence-based research
finding should be provided before those who aréh&tigated in this dimension accept the

information as valid. The number of items that leddinto this factor was 12, 21, 25, and 27
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with .56 and .61 as the Cronbach alpha. These itegns recoded into just_1, just 2, just 3, and
just_4.

Attainment of truth . As demonstrated in this project, this construas wot originally
part of the four dimensions that were hypothestodake the core of epistemological beliefs
(Hofer, 2000). However, it emerged after the exgtiory factor analysis on the discipline-
focused epistemological beliefs questionnaire didatearly indicate the four dimensions that
were hypothesized in Hofer (2000). With only twenits (13, and 17), the items indicate a
continuum as to whether experts or scholars weingwally get to the truth. With this,
individuals at the higher level will always be segknew knowledge, even beyond what would
be branded as the truth, whereas novices will a¢bégms without questioning. The Cronbach
alpha reported by Hofer (2000) was .60 and .7%$ychology and science students
respectively. The items on the attainment of that been recoded into attain_1, and attain_2.

Instructional practice questionnaire. Also, the instructional practice questionnaire
(Hung, unpublished), which comprised of eleven gem a Likert scale with four of the survey
guestions reversed. The reversed survey questiersitems (intru_2, instru_3, instru_5, and
instru_7). The last three items qua_1, qua _20ared 3 on the instructional practice
guestionnaire were designed to gather additionalitative information. Item qua_1 asked
teachersvhether they will be able (preservice) to or wdskedinservice) to practice what they
believed to be best practices, whereas item quskedaeachers to check whether they were
constructivist or behaviorist. The last questidani qua_3) specifically required the participants
to choose from nine possible factors that explainby teachers’ epistemological beliefs could
be inconsistent with their instructional practi¢ée tenth option, of course, was an open-ended

guestion (Others) that required teachers to write other factoet there not part of the list
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provided in the survey. This option created theaspmity for preservice and inservice teachers
(see detailed information of instrument at Appentljxvho had other relevant responses beyond
what was provided on the survey questions by theareher. Based on the research questions for
this project, the researcher designed two demograpfestions to make better comparison
between and among participants.

Depending upon the kind of questions the reseamhated to answer, there was room
for modification of the number as well as the cabht& the survey questions at any point prior to
the first participant’s response to the questioowklver, the researcher maintained the 18-item
survey questions so as to better capture the epébdgical beliefs of inservice and preservice
teachers as examined by Hofer (2000). The epistagiwal beliefs questionnaire was originally
designed in a Likert scale, which maintained theettiscale, representing strongly disagree (1)
to strongly agree (5). By using the Likert Scalereated an avenue for participants who were
not sure of where they identified with on the sd¢aleemain neutral. There were two different
approaches used in gathering the data. These heantine version created from the Qualtrics
software for inservice teachers within the Schoistiirt, and paper-based surveys administered
to preservice teachers at the university duringafribeir senior seminar classes.

Procedure

In order to respect the fundamental human righte@participants, this project
commenced after the researcher satisfied all tipg@nements of the Office of Institutional
Review Board at this Upper Midwestern Universityadl as the School District regarding ways
to ensure safe and ethical research practice.eAsdlime time, the researcher contacted the
professor at the university, who taught the teaeldeication seminar course ahead of time to get

access to preservice teachers for this study. Agameeting was scheduled between the
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researcher and the professor at the universitystruds the overview of the study and how data
would be gathered from preservice teachers. Afegting with the professor and laying out the
procedure for data gathering, the professor seetaail notification one month earlier to inform
preservice teachers of the impending study, anelévance to the teacher education program.
This same process was repeated one week befosettdate (February 25, 2014) was due.
Preservice teachers were informed of their rigidgbout of the study by not returning the
survey questions to the researcher. On the scletdale, the professor for this seminar
introduced the researcher and reminded studenkeaonsent at the top of the survey questions.
Out of the sixty students in class, fifty preseevieachers returned the paper-based survey
guestions to the researcher. The researcher tow@ent to thank all preservice teachers for
voluntarily participating in the study.

With regards to the inservice teachers, the Aggi§aperintendent of the School District
was contacted to officially request access to #reous schools within the district. Upon the
receipt of the approval letter from the Assistamp&intendent, the researcher contacted all
principals within the School District to discuse hurpose of this study, and the possibility of
allowing their willing teachers to participate. $hexercise was done in person by the researcher.
In all the schools visited, the researcher showedermission letter from the Assistant
Superintendent of the School District as well aslétter from the Office of the Institutional
Review Board.

After discussing the purpose of the research vighdifferent principals of the schools,
all the principals | contacted agreed to parti@patthe study. They, therefore, gave the
researcher the permission to electronically maillihk to recruit inservice teacher participants,

in order to forward the content (survey link withnsent information) to all the inservice
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teachers through the schools’ email lists. The @uaalsurvey software was used to create the
survey for this study. Through the School Dist(ptincipals), electronic mailing list was sent to
inservice teachers for their participation in thedy.

Participation in this study was voluntary, and wagegorically emphasized in the
consent statement provided on the survey questinthe nature of this research design,
participants could not be excused from taking patte studyafter they have submitted their
responses. This was because the survey questn®tdiequire any of the participants to
provide verifiable information or identificationoFthis reason, both preservice and inservice
teachers could only opt out of the study at a peimtre they decided not to return their survey
responses to the researcher. Once the responseswumnitted, it was an indication of
participant’s willingness to be included in thedstuOverall, the face-to-face and the online
version of the survey administration were completé@tin one month. Afterwards, the
researcher stopped collecting the data to makefevajata entry and analysis.

Among all the principals emailed with the link teetsurvey, only one of them copied the
researcher when the survey was sent out to thevinedeachers. As a result of the inability of
the principals to copy the researcher when theeyumas sent out to the inservice teachers, it
made it impossible for the researcher to know, altitertainty, the number of principals who
actually sent out the survey to their teachers. diime responses were received instantly as
soon as participants clicked the submit button,redw® participants who responded to the paper-
based (preservice teachers) were reached in duture hall. After the survey was administered
and collected, the researcher used the Statiftadtage for Social Science (SPSS) Software to

do all statistical analysis and procedures.
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Data Entry and Screening

Both preservice and inservice teacher’s data wellected between February 1, 2014
and March 1, 2014. The survey link through the Qigal software was kept opened throughout
this one month-period. At the end of March 1, 2Ghére were a total of 88 inservice teachers
who had responded to the survey questions online.Qualtrics software allowed the researcher
to download the entire document through the SP&8 ré&searcher downloaded all the data and
securely saved them on his laptop with a passwoaider to protect the files from the contact
of the public. Out of this number, seven particiiggimservice teachers) did not complete all the
survey questions. For this reason, their data @eleted from the research. This brought the
total number of inservice teachers, who particigatethis study, to eighty-one participants (81).
The preservice teachers’ survey, on the other haad administered face-to-face during one of
the seminar classes on campus. In all, a totaftgfdreservice teachers completed the survey
and returned the responses to the researcher.

The next chapter is the presentation and theprgtation of the results obtained from the
study. The first part is the presentation of thecdiptive statistics and the reliability coefficten
of preservice and inservice teachers. The resteotiita are organized, based on the order of the
research questions. Each research question isviedldoy the statement of the null hypothesis.
Thus, research question 1 is followed by the nygtidthesis 1. The results and the interpretations
are based on the data from just the self-repoerdfbre, the need exists for caution in applying

the results in other contexts.
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CHAPTER IV
Results and Analysis

This quantitative study sought to investigate #latronship between epistemological
beliefs and instructional practice of preservicd arservice teachers. The researcher used the
18-item discipline-focused epistemological beligiestionnaire (DFEBQ) by Hofer (2000) and
an instructional practice questionnaire in the gtldhis study had three major research questions
that were broken down into four hypothetical statata. For the purpose of clarity, every
research question was followed by the null hypathas well as the results that emerged from
this study.
Statistical Analysis

The researcher used two main statistical procedardbe study, which were a test of
group differences (t test) and a test of correfeticelationships (Pearson coefficient r). The
statistical analysis on group differences focusethe differences that existed within preservice
teachers and inservice teachers as well as betwesarvice and inservice teachers’
epistemological beliefs and instructional practi&d?earson correlation was used to test how the
four dimensions studied (certainty/simplicity ofdwledge, source of knowledge, justification
for knowing, attainment of truth) related to eathes as well as instructional practice.
Descriptive Statistics

The 18-item discipline-focused epistemological ésliquestionnaire (DFEBQ) by Hofer
(2000) was designed in a way that higher mean scepresented less sophistication in

epistemological beliefs on the Likert scale. A®sult, the researcher reverse coded two items of
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the epistemological beliefs questionnaire (cert&irand certsim_7 as indicated in Hofer’'s
coding book). Also, four items in the instructiopaéctice questionnaire (intru_1, instru_4,
instru_6, and instru_8) items were codednake the scales of the two instruments congisten
illustrate this coping process, item instru_4 wagen appropriate, | will encourage my
students to give their own opinioasviewpoints on the topic we are studying/ith this
guestion, participants who chose one or two strodifagree or agree) on the Likert scale would
be interpreted as using constructivist instructigmactice whereas participants who chose four
or five (agree or strongly agree) would be desdi&® practicing traditional methods.
Preservice and Inservice Teachers

As stated earlier in the methodology sectiontal @f one hundred and thirty-one
participants responded to the survey. This numlzer mvade up of fifty preservice and eighty-
one inservice teachers. The fifty preservice teechere all in their senior year and had met the
requisite courses to be enrolled in the senior santlass at the Teaching and Learning
Department of this University. The preservice teastiinished all methods courses and were
working towards graduation in May, 2014.
Preservice and Inservice Teachers’ Epistemologic8eliefs

The discipline-focused epistemological beliefsgjiomnaire is a validated instrument
(Cazan, 2013). Therefore, the four dimensions tepddsy Hofer (2000) were used to test
preservice and inservice teachers’ epistemolofiekdfs system. These dimensions were
certainty/simplicity of knowledge (8 items), justétion of knowing (4 items), source of
knowledge (4 items), and attainment of truth (2ng¢. To align the instructional practice

instrument with the Hofer’s scale, the researcheerse coded the responses of four items
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(intru_1, instru_4, instru_6, and instru_8), in thstructional practice questionnaire before
running the statistical procedure (refer to App&malifor details in the Code Book).

Since this study involved different research popaoires, the researcher saw the need to
check the reliability or internal consistency o tlesponses that were given by preservice and
inservice teachers. The overall epistemologicaklbeteliability for preservice and inservice
teachers was .47 and .69 respectively. One majuay tioted about the preservice teachers’ data
was that the four dimensions of preservice teatk¥mibach alpha had poor reliability (ranging
from .28 to .48) whereas inservice teachers hadmable reliability range (.59 to .71). Cazan
(2013), using the Romanian version of the discgshocused epistemological beliefs
guestionnaire, reported that the Cronbach alphieofranslated version of this instrument was
lower than the Cronbach alpha reported by Hofe@Q20Table 2 shows the epistemological
beliefs of preservice and inservice teachers viagir tCronbach alpha.

Table 2.

The four Epistemological Beliefs Dimensions witirticronbach alpha

variables Preservice Teachers Inservice Teachers

Overall epistemological beliefs A7 .69
Certainty/simplicity .39 71
Source: authority 48 .59
Justification: personal 45 71
Attainment of truth .28 .64

Note Individual items were rated on Likert scale; hgglore indicates agreement with less
sophistication.

Regarding the individual dimensions on the disegfocused epistemological beliefs

guestionnaire as well as the overall descriptiaéistics for preservice and inservice teachers, the
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researcher ran a frequency statistical proceduredoh of the four dimensions after computing
the various items of the scale into their respectivmensions. This frequency statistical
procedure was done for both preservice and insete@chers. Also, the researcher repeated the
same process for the overall epistemological eli@i four dimensions put together) for
preservice and inservice teachers and their insbned practice. The DFEBQ did not have the
same number of items for each dimension. The rextian is the presentation of the results,
based on the research questions and the null hggisth

Research Question 1. What are the differences leetweeservice and inservice teachers’
epistemological beliefs?

Null hypothesis 1 There is no difference between preservice anehwnse teachers’
epistemological beliefs.

No significant difference was found between preserand inservice teachers’ overall
epistemological beliefs after an independent td&sistical procedure was ruif128) = 1.355p
=.15). The preservice teachers were slightly naoheanced in their epistemological beliefs than
the inservice teachers with a mean score of 2.£2amdespectively. This finding seemed to
imply that differences in experience and numbeyeairs in teaching among inservice teachers
were not likely to have impact on the developménnhgervice teachers’ epistemological beliefs.
Perry (1970) found that college students progress#tkir epistemological beliefs within the
four years in college. Similarly, the researchgrested to see a major difference due to
extensive number of years in teaching of inserteeehers.

To further examine the above research questionggearcher compared the four
dimensions of the preservice teachers (certaimiplkcity, source of knowledge, justification for

knowing, and attainment of truth) to the four dirs@ms of the inservice teachers. To do this
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comparison, the statistical procedure used wasttependent samples t test to compare the
means of each of the dimensions with the otherekample, the question was asked whether
there was any difference between preservice amhircg teachers’ beliefs about the source of
knowledge dimension. As stated earlier, there veasignificant difference among the other
three dimensions (source of knowledge, justificafimr knowing, and attainment of truth).

In all of the four dimensions of epistemologicalidis, the preservice teachers had a
slightly more sophisticated level of epistemologizaliefs than did the inservice teachers with
the exception of the source of knowledge and jestion for knowing dimensions with a mean
score of 2.3 and 3.4 for both teachers respectivdbp, a significant difference was found
between the certainty/simplicity of knowledge dirsiem @ = .03). Based on the results for the
preservice and inservice teachers’ overall epistegical beliefs scores, the null hypothesis 1
was retained. However, further examination revetiiati preservice and inservice teachers
differed significantly on the dimensions of certgisimplicity of knowledge. The results are
presented in Table 3.

Table 3.

Descriptive Statistics and T Test for Preservicd lrservice Teachers Epistemological
Dimensions

variables Preservice Inservice t values p values
Teachers Teachers

Mean(SD) Mean(SD)

Overall 2.4 (28 2.5 (39 1.369 31
epistemological beliefs

Certainty/simplicity of 1.9.87) 2.0 (55 2.200 .03
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Table 3 cont.

knowledge

Source of knowledge: 2.3 (59 2.3 (63 -.584 .56
authority

Justification for 3.4 (59 3.4 (7)) 199 .84

knowing: personal

Attainment of truth 2.8.77) 3.0 (89 .833 41

Research Question 2: What are the differencesasepvice teachers’ projected and inservice
teachers’ actual instructional practice?

Null hypothesis 2.There is no difference between the projected iottroal practice of
preservice teachers’ and the actual instructioredtce of inservice teachers.

The instructional practice construct (eight itemvgls created by Hung (unpublished) and
was used for the first time. Therefore, the neasted to check the reliability of the construct in
order to have dependable data for later analy$is.dronbach alpha for preservice and inservice
teachers’ instructional practice scale was .73.68despectively. The Cronbach alphas were
statistically acceptable to conduct the appropmpateedure to check whether there was any
difference between the instructional practice @service and inservice teachers (Cazan, 2013).
With the mean scores of 2.1 and 2.2 for preseramnckinservice teachers’ instructional practice
respectively, the independent samplesst statistical procedure witfl28) = .777p = .44
showed no significant difference between the itsitbnal practice of preservice and inservice
teachers. Here too, the preservice teachers tgittlglhigher instructional practice score than

the inservice teachers.
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Examining the differences in time when some ofitiservice teachers graduated from
college (from one to thirty-nine years differend@gre might be an educational philosophy gap
between preservice and inservice teachers. Thanss expected a significant difference in the
instructional practice orientation between presenand inservice teachers. However, the
finding did not show the anticipated differenceisTitesult suggested that preservice and
inservice teachers were likely to use similar umstional practice in their classroom. Therefore,
based on the lack of significant difference betwprservice and inservice teachers’
instructional practice, the null hypothesis 2 wetsined. Table 4 is a representation of
information obtained.

Table 4.

Difference between Instructional Practice of Presex and Inservice Teachers

Variable Preservice Inservice t value p value
Teachers Teachers
Mean(SD) Mean(SD)
Instructional practice 2.(155) 2.2(.50) A77 44

Research Question 3: What are the relationshipgdeet preservice and inservice teachers’
epistemological beliefs and their instructionalgice?

Null hypothesis 3.There is no relationship between preservice teatbprstemological
beliefs and their projected instructional practice.

In some of the studies that used Hofer’s discipfowised epistemological beliefs
instrument, the individual dimensions were compavét other variables without necessarily

computing the overall epistemological beliefs s¢altest other constructs (Cazan, 2013; Muis,
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Franco, & Gierus, 2011). The researcher consciouahted to know how the overall preservice
and inservice teachers’ epistemological beliefatesl to their instructional practice in the
classroom. After running the Pearson correlatiatisttcal procedure, the overall
epistemological beliefs of preservice teachersahpdsitive significant correlational relationship
with their instructional practice. With this findjnpreservice teachers were more likely to teach
based on their educational philosophy. The preser@achers had a Pearson coefficiemtof
43,p =.002. The literature reviewed (Barak & Shakhn2008; Bol & Strage, 1996) seemed to
suggest that more preservice teachers were beimgtrin constructivist learning environments
and were expected to adopt constructivist teacantglearning pedagogies in their classroom.
This finding provided an evidence of a positivensigant correlational relationship, thereby
confirming what has been found by previous reseasciBased on this significant correlational
finding, the researcher rejected the null hypoth8si

To further examine how preservice teachers’ epistegical beliefs compared with their
instructional practice, another correlation was taurdentify whether preservice teachers’
individual dimensions of their epistemological keé&icorrelated with their projected
instructional practice. After the procedure, theeacher identified that two dimensions of
preservice teachers (certainty/simplicity and sewicknowledge) were identified and had
significant positive correlation with their projectinstructional practice. On the other hand, the
other two dimensions (justification of knowing asthinment of truth) had negative (not
significant) correlational relationship with thegspective instructional practice.

Two dimensions of certainty/simplicity of knowledfe= .61,p < .001) and source of
knowledge ( = .33,p = .02) largely accounted for the significant caatenal relationship found

in the overall scores of their epistemological ésliand instructional practice. However, two
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negative insignificant relationships were foundeTistification for knowing and attainment of
truth dimensions had negative insignificant relagioips. Though these relationships were not
significant, one cannot be certain about their ioghlons on the instructional practice of
preservice teachers; they presented an intergstieagomenon for further examination.

By comparing the mean score of the certainty/siaitylof knowledge ih = 1.9) and
source of knowledger{= 2.3) with instructional practice scala € 2.2), the researcher could
extrapolate that the more sophisticated the epwitagical beliefs were, the more constructivist
was the preservice teachers’ instructional praciites finding seemed to demonstrate that the
two dimensions of epistemological beliefs of presmsr teachers were consistent with their
instructional practice. At the same time, the fnglseemed to give a holistic view of the possible
dynamics and complexity of the epistemologicaldfsldimensions and how they relate to
instructional practice (See Table 5 for details).

Table 5.

Relationship between Epistemological Beliefs Dinmerssand Instructional Practice of
Preservice Teachers

Variables Correlation Coefficient)( p value
Overall epistemological beliefs A3** .002
Certainty/simplicity of knowledge B1** .001
Source of knowledge: authority .33* .02
Justification for knowing: personal -.06 .68
Attainment of truth -.12 42

Note Individual items were rated on Likert scale; hgglore indicates agreemaevith less
sophistication.rf = 50). *p < .05, **p < .01.
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Null hypothesis 4.There is no relationship between inservice teatkepistemological
beliefs and their instructional practice.

The Pearson correlation coefficient for inservieachers’ overall epistemological beliefs
and instructional practice was .27,p = .01. From this finding, it was clear that therasva
positive significant correlational relationship. @all, this finding seemed to suggest that
whereas the epistemological beliefs of inservieehers’ increased, preservice teachers’
projected instructional practice indicated a cgroggling increment. Thus, inservice teachers
were more likely to adopt their instructional preet based on their epistemological beliefs. This
finding confirms previous research that epistemicldoeliefs related to instructional practice
(Brownlee, 2003b; Hofer, 2001; Hofer & Pintrich,919. Based on the results obtained, the
researcher rejected the null hypothesis 4 sinceethidts indicated a significant correlational
relation.

After testing the relationship between the ovezplstemological beliefs and instructional
practice of the inservice teachers, the need waarapt to identify to what extent the four
dimensions of epistemological beliefs related &rtinstructional practice. To test this
relationship, all four dimensions of the inservieachers’ epistemological beliefs
(certainty/simplicity, source, justification, anttaanment) were compared with the eight-item
instructional practice construct. The certaintyfshicity of knowledge dimension had moderately
positive significant correlation with instructionadactice ( = .50,p < .001). The significant
relationship of the certainty/simplicity dimensimdicated that inservice teachers, who believed
in knowledge as dynamic and interrelated, werdylike adopt more constructivist instructional
practice. The mean for inservice teachers’ ceggésimplicity dimension was 2.0 whereas

instructional practice dimension was 2.2. The fiigdivas similar to that of the preservice
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teachers’ mean score for the certainty/simplicitkrowledge dimensiom{ = 1.9). However,
where the certainty/simplicity and source of knayge dimensions were the reason for the
positive significant relationship between the ollepistemological beliefs and instructional
practice, only certainty/simplicity dimension acated for the significant relationship among the
inservice teachers.

The three dimensions (source of knowledge, justifon for knowing and attainment of
truth) of inservice teachers had insignificant negacorrelation with instructional practice. The
results seemed to suggest that where these thremslions (source of knowledge, justification
for knowing, and attainment of truth) of epistengtal beliefs of the inservice teachers did not
develop, inservice teachers were still likely te nsore constructivist instructional practice.
Because the null hypothesis stated that there wasmelational relationship between the
epistemological beliefs and instructional pract€enservice teachers, the researcher rejected
the null hypothesis 4, based on this evidence deakiThe result is presented in Table 6.
Table 6.

Relationship between Epistemological Beliefs Dinmerssand Instructional Practice of

Inservice Teachers

Variables Correlation Coefficient)( p value
Overall Epistemological Beliefs 27* .01
Certainty/simplicity of knowledge 50** .001
Source of knowledge: authority -.01 .10
Justification for knowing: personal -.05 .68
Attainment of truth -.10 .36

Note Individual items were rated on Likert scale; hgglore indicates agreemevith less
sophistication.rf = 81). *p < .05, **p < .01.
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Other Findings

The researcher wanted to find whether any diffezendsted between the
epistemological beliefs and instructional pracoég@reservice and inservice teachers, based on
the level of education they were being trainedestifted to teach (eg. early childhood,
elementary, middle or high school), and years atiiéng (inservice teachers). As discussed
earlier, these independent variables were to begaosd with the four dimensions of
epistemological beliefs. After comparing presenteachers’ levels of concentration with the
four dimensions of epistemological beliefs, no gigant difference was found among
preservice teachers. Table 7 below has details.
Table 7.

Differences of Epistemological Beliefs based onderaevel of (Preservice Trs.)

Variables F value p value
Certainty/simplicity .489 .69
Source 128 94
Justification 1.494 .23
Attainment 728 .54

Next, the independent variable “grade level” of itheervice teachers was compared with
the four dimensions of epistemological beliefs.eAftunning the analysis of variance (ANOVA)
statistical procedure, no significant differencesvi@und among the four dimensions. The results
seemed to indicate that there were no differentegpistemological beliefs of inservice teachers,

based on their level of teaching. By implicatiortlas finding, it is likely that an inservice
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teacher at the early childhood level would possitaye similar epistemological beliefs as the
teacher at the higher school level. Table 8 haasildet
Table 8.

Differences of Epistemological Beliefs based ondéraevel (Inservice Trs.)

Variables F value p value
Certainty/simplicity 1.695 .81
Source 321 .18
Justification 1.294 .28
Attainment .635 .60

The last independent variable studied was the nuofbheears in teaching of inservice
teachers. Inservice teachers’ years of teaching w@mpared with the four dimensions of
epistemological beliefs by using the analysis afarece (ANOVA). After the procedure,
certainty/simplicity hadr(3, 77) = .614p = .61; source haB(3, 77) = 2.723p = .05;
justification F(3, 77) = .367, p = 0.78; and attaent withF(3, 77) = .463p = 0.71. The results
indicated that there was a possible significarfed#ince in terms of instructional practice in the
source of knowledge dimension. Further analysithbyBonferroni post hoc test indicated that
the difference in years was between inservice &goltho had taught for 1-10 and 11-20 years.
The researcher was expecting a significant diffeedretween 1-10 and 31-40 due to the wide
difference in years. However, the analysis turngtloat the number of difference in years of
experience did not translate into growth in thestgmological beliefs of inservice teachers.

Interestingly, the certainty/simplicity of knowleglgimension, which had been versatile
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throughout the analysis, did not indicate any digant difference in the instructional practice.
See the Table 9 below for details.
Table 9.

Differences of Epistemological Beliefs based orr¥eaTeaching

Variables p value

Certainty/simplicity .61

Source .05

Bonferonni Test

1-10 11- 20 .07

21-30 1.0

31-40 1.0

11-20 1-11 .07

21-30 .29

31-40 .18

21-30 1-10 1.0

11- 20 .29

31-40 1.0

31-40 1-10 1.0

11- 20 .18

21-30 1.0

Justification .78
Attainment 71

The researcher also compared the number of yé&eaahing to instructional practice of
inservice teachers. After running the independantes t test for each of the four categories of
years of teaching, a significant difference wasfbbetween 1-10 and 31-40 years.
Interestingly, the inservice teachers within tHigst ten years of teaching were more likely to
use more constructivists learning pedagogies tbachers who have taught for more than thirty
years. The detail finding wagb0) = -1.256p = .26 (1-10 and 11-20)48) = .350p =.73 (1-10
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and 21-30)1(40) = -2.018p = .50 (1-10 and 31-40)36) = 1.287p = .21 (11-20 and 21-30);
t(28) = -.777p = .44 (11-20 and 31-40); an@6) = -1.899p = .07. The significant difference
found in instructional practice among inservicecteaas was not surprising to the researcher due
to the differences in the number of years in taaghi
Differences in the Dimensions of Epistemological Befs

As a result of the numerous studies that havergndesd the importance of studying the
epistemological beliefs of teachers and their r@tahip to other academic variables, the
researcher thought it wise to investigate whethsggaificant difference existed among the four
dimensions of epistemological beliefs for preseaad inservice teachers. To test the
difference among the dimensions, the paired-santgkst was used to run the statistical
procedure among the four dimensions for presemmckinservice teachers respectively. At the
end of the procedure, the researcher found thet thas a significant difference among all the
four dimensions of epistemology of preservice teaslas well as the dimensions of inservice
teachers. Among the preservice teachers, theresigaréicant differences between
certainty/simplicity of knowledge and the othereadimensions with sourc#49) = -6.270p <
.001, justification(49) = -14.508p < .001, and attainmen{49) = -7.483p < .001. The rest
were source and justificatiot(49) = -9.992p < .001, source and attainmet{#9) = -4.740p <
.001, where justification and attainment w@®) = 4.077p < .001. See Table 10 for details.
Table 10.

T Test for Differences in Preservice Teachers’ Disiens

variables Mean Diff.$D) t value p value
Certainty/Source -4773) -6.270 .001
Certainty/Justification -1.575 -14.508 .001
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Table 10 cont.

Certainty/Attainment -.10 (92 -7.483 .001
Source/Justification -1.175) -9.992 .001
Source/Attainment -.5175) -4.740 .001
Justification/Attainment .5696) 4.077 .001

On the part of the inservice teachers, certaimybcity of knowledge with the other
three dimensions wetéB0) = -3.116p < .003 with source{80) = -13.368p < .001 with
justification; and(80) = -9.263p < .001 with attainment. The remaining dimensioser
source and justificatiori(80) = -11.098p < .001; source and attainmet{B0) = -7.052p <
.001; and justification and attainmet(B80) = 3.551p < .001. From this revelation, the
researcher concluded that both preservice andviesgeachers did not have the same level of
epistemological beliefs. Yilmaz-Tuzun, and Top@QQ8) also found similar results about the
disparities in the epistemological beliefs of temrsh These researchers observed that teachers
did not have the same level of epistemological graent across the spectrum of the five
domains (certainty of knowledge, control of knovgedsource of knowledge, speed of
knowledge, and structure of knowledge). See Tablbelow for more information.

Table 11.

T Test for Differences in Inservice Teachers’ Disiens

variables Mean Diff.$D) t value p value
Certainty/Source -.23@8) -3.116 .003
Certainty/Justification -1.3893) -13.368 .001
Certainty/Attainment -.9390) -9.263 .001
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Table 11 cont.

Source/Justification -1.1(93 -11.098 .001
Source/Attainment -.69§9) -7.052 .001
Justification/Attainment A51(D 3.551 .001

The differences in the epistemological beliefboth preservice and inservice teachers
seemed to indicate that the four dimensions ofteqpislogical beliefs of these participants did
not have the same level of sophistication. Wheseectrtainty/simplicity and source of
knowledge dimensions were more sophisticated isgouice and inservice teachers, justification
for knowing and attainment of truth dimension shdwemewhat naive epistemological beliefs.
The interpretation of the finding is that both flreservice and inservice teachers were not likely
to have some issues with their ability to deterntiveaccuracy or correctness of information.
Because the development of each of the dimenssoreddvant to the overall epistemological
beliefs system, poor development in one dimensitiragversely affect the quality of the
overall epistemological beliefs. At the same tim&ch of these dimensions has a relationship
with the instructional decisions of inservice teach Therefore, it is likely to be an issue when
preservice and inservice teachers do not demoestogthisticated levels in all four dimensions
of their epistemological beliefs.

Differences in Qualitative Data

Beyond the quantitative information obtained frdra tise of the eight-point instructional
practice scale, the researcher wanted to explbtex pbssible reasons that accounted for the
teachers’ inability to adopt instructional practibased on their epistemological beliefs. To do

this further analysis, item qua_Pam more inclined to educational philosoph®)obpercentage
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ratings identified from the survey item showed safierences between these two populations.
Where 80% (40 out of 50) of preservice teachers rggponded to the survey questions claimed
to be constructivist, fifty eight percent (47 o@it3d) inservice teachers rated as constructivists.
Similarly, eighteen percent (18%) preservice teexcbhowed that they were behaviorist
compared to 34% inservice teachers. The findingieeeto indicate that more preservice
teachers ascribed to the constructivist learnirdpgegy than the inservice teachers.

Also, item qua_3Which of these cause(s) discrepancies betweenywhdbelieve and
what you practice in the classroohth the survey for both preservice and inseneeehers
provided nine factors that could possibly explamygome teachers taught in ways that were not
consistent with their epistemological beliefs. Tasearcher used only the preservice and
inservice teachers who indicated being constrsit{@0% of preservice and 58% of inservice
teachers) for this further analysis. When the prese teachers were asked the likelihood of
these factors to prevent them from practicing whay believed, 29 (72.5%) chose mandated
standardized tests; 16 (40%) chose workload; 22}3tased on pressure from parents; 17
(34%) preservice teachers chose workload; 17 (3fjarental expectation; 14 (35.0%) for
inadequate knowledge in practicing their beliefs{27.5%) for Common Core State Standards;
9 (22.5%) for fear of trying something new; 7 @%) preservice teachers attributed the
problem to government interference; and 7 (17.5%y@lture of school. The results indicated
that these factors were possible hindrance totthetipe of constructivism instructional practice
by preservice teachers. Tables 12 and 13 showoddtactors that account for preservice and
inservice teachers’ struggle in adopting instruaigoractice, based on their epistemological

beliefs. The data are based on the 80% and 58%eségvice and inservice teachers respectively
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who identified with the constructivist educatiopailosophy. See Tables 12 and 13 below for
details.
Table 12.

Reasons for Preservice Teachers’ Inability to Pi@cConstructivism

Factors Preservice Teachers
Frequency Percentage (%)

Mandated Test 29 72.5
Pressure 22 55.0
Workload 16 40.0
Expectation 14 35.0
Ignorance 13 32.5
Common Core 11 27.5
Fear 9 22.5
Government 7 17.5
Culture 7 17.5
Table 13.

Reasons for Inservice Teachers’ Inability to PreetConstructivism

Factors Inservice Teachers

Frequency Percentage (%)
Mandated Test 30 63.8
Workload 28 59.8
Common Core 14 29.8
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Table 13 cont.

Government 14 29.8
Expectations 13 27.7
Pressure 12 25.5
Culture 7 14.9
Ignorance 5 10.6
Fear 2 4.3

Comparatively, over fifty-nine percent (59.6%) néervice teachers rated workload as
the reason why they could not practice their bgliefthe classroom; 30 (63.8%) for mandated
state standardized testing; 14 (29.80%) on Comnwe Gtate Standards; 14 (29.8%) as
government interference; 13 (27.7%) as parentatetgtion for better scores on the state
standardized tests; 12 (25.5.8%) mentioned pre$saureschool administration; 7 (17.90%) for
culture of the school; 5 (10.6%) inadequate kndgéeto apply beliefs; and 2 (4.3%) for fear of
trying something new. The figure below is a histgr showing the comparison of the factors
responsible for preservice and inservice teacheaility to teach according to their
epistemological beliefs. The information in Tabl&sand 13 have been demonstrated in Figure 1

for the sake of comparison.
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Figure 1. Factors Responsible for Discrepancy iistEmology and Instructional Practice
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This figure shows the descriptive data of preseraiod inservice teachers, based on the

factors that are likely to influence them in ordet to be able to adopt instructional

practice as determined by their educational beliefs
Correlational Relationship between Dimensions

Researchers in the epistemological beliefs’ fidgdehfound evidence to support the
relationship that exists between epistemologichétseand instructional practice (Hofer, 2001).
The general finding was that teachers with naivstemological beliefs were likely to adopt a
transmission type of learning environment wherbasé with sophisticated epistemological
beliefs would encourage their students to constheit own knowledge (Hofer, 200Pajares,
1992; Schommer, 1990, 1994).

To look for relationships among the dimensionsmétemological beliefs, two

significant correlations were found among the pnase teachers after the Pearson correlation
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statistical test was run. The source of knowledgedsion significantly correlated with
certainty/simplicity of knowledge & .36,p = .01), and with attainment of truth£ .38,p =

.006). This observed significant relationship segmoeindicate that preservice teachers’
advancement from transmission of knowledge to caogbn of knowledge was likely to see a
corresponding belief in sophistication towardsaéxe and interrelated nature of knowledge. In
this way, both dimensions were more likely to depedt a similar pace.

Interesting relationships were found between sohtkeeodimensions, especially
certainty/simplicity of knowledge with justificatiofor knowing and attainment of truth. Though
the relationships were not statistically significahey were both negative, indicating the
different directions of development of the dimensioThe mean scores for the preservice
teachers’ certainty/simplicity of knowledge € 1.9); source of knowledgen(= 2.3);
justification for knowing n = 3.4); and attainment of trutm( 2.9) respectively seemed to
demonstrate that preservice teachers did not leveame level of epistemological development
in the four dimensions.

The data showed that preservice teachers hadisgmtifpositive correlational
relationships among certainty/simplicity of knowdex source of knowledge; and attainment of
truth dimensions. There was no significant relagiop of these three dimensions with
justification for knowing. This finding probably phied that preservice teachers did not witness
significant improvement in their ability to chedietaccuracy of the information with which they
interacted and therefore, did not demonstrate @sponding increase in the attainment of truth
dimension. The preservice teachers did not sedmve spent much time on distinguishing

between valid and invalid sources of knowledge. Bd#e 14 for details.
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Table 14.

Correlation among Preservice Teachers’ EpistemaabBeliefs Dimensions

Variables 1 2 3 4

Certainty/simplicity —

Source of knowledge: authority .36* —
Justification for knowing: personal -.15 A2 —
Attainment of truth -.21 .38** .02 —

Note Individual items were rated on Likert scale; hgglore indicates agreemevith less
sophistication.rf = 50). *p < .05, *p < .01

Three main positive significant correlation relasbips were found among inservice
teachers. These correlational relationships wetwd®n certainty/simplicity of knowledge with
source of knowledge € .35,p = .001), certainty/simplicity with attainment obith ¢ = .22,p =
.05), and source of knowledge with attainment athirf = .31,p = .005). Also, all of the
significant correlations were weak relationships\ging between= .22 andr = .35. Unlike
the preservice teachers who had two negative iiigignt relations between certainty/simplicity
with justification and attainment dimensions, invéeg teachers had only one relationship
between certainty/simplicity and justification. To#ner insignificant relationship was between
justification and attainment dimensions.

In Hofer (2000), she found three positive and oegative significant correlations among
first year psychology students with Pearson cotiarecoefficients ranging betweers -.11 and
r =.34. Where she reported a relationship betweerfigadton of knowledge and attainment of
truth among psychology college students, suchrigavas not replicated in this research.
Interestingly, a similar Pearson coefficient wasnd in this study and has been reported. Table
15 has detailed information on the results.
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Table 15.

Correlation among Inservice Teachers’ Epistemolagieliefs Dimensions

Variables 1 2 3 4

Certainty/simplicity —

Source of knowledge: authority 35%* —
Justification for knowing: personal -.08 .04 —
Attainment of truth 22* 31+ -.10 —

Note Individual items were rated on Likert scale; hggiore indicates agreement with less
sophistication.rf= 81). *p < .05, **p < .01.

The next chapter is a discussion of the resulteettudy and the implications for
practice. Following the same organization in Chaptethe discussion is based on the order of
the research questions as well as the null hypisthElse discussion is solely based on the data

obtained from the self-report. Therefore, its apgdion must be done with caution.
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CHAPTER V
DISCUSSION

This quantitative study sought to compare the epistogical beliefs and instructional
practice of preservice and inservice teacherdhitngtudy, fifty preservice and eighty-one
inservice teachers were purposively sampled toorespo a self-report survey consisting of two
guestionnaires that measured their epistemologelédfs and instructional practice. Preservice
teachers were recruited from an Upper Midwesterivésgity of the United States whereas
inservice teachers were recruited from one of thidip school districts within the same county.

Based on the literature reviewed, the related the@nd studies support the notion that
an individual's epistemological beliefs system ssras a fundamental beliefs system that
dictates his or her everyday behaviors and pracateéhe cognitive level. Thus, this study was
designed to empirically examine this relationshiphie context of teachers’ instructional practice
in the classroom. With the use of the 18-item giswe-focused epistemological beliefs
guestionnaire (DFEBQ) by Hofer (2000), and elewvdfi@eated instructional practice scale
(Hung, unpublished), a comparative study was dateden the epistemological beliefs and
instructional practice of preservice and inserveachers. The data collected were solely as self-
reported. Below is a discussion of the three resequestions with four null hypotheses. The
implications of the study for classroom practice &mitations for future research are discussed.
Research Question 1: Differences between Epistemgloal Beliefs
Research Question 1: What are the differences leetyweeservice and inservice teachers’

epistemological beliefs?
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As the statistical results indicated in the presichapter, there was no significant
difference between preservice and inservice teatbeerall epistemological beliefs (all
dimensions put together). This result showed thedgrvice teachers in their final year and
inservice teachers (who have taught between 1 ary@&rs) were more likely to have similar
beliefs system about the nature of knowledge aagthcess of knowing, regardless of whether
or not preservice teachers had full-time classreaperience. There is a consensus among
researchers studying epistemology that the epidtgiwal beliefs system is developmental in
nature (Hofer & Pintrich, 1997). However, with mesoores of 2.4 and 2.5 for preservice and
inservice teachers’ respectively (higher scoresaretnated less sophisticated epistemological
beliefs system), this finding suggested that tisemed to be no advancement on the
epistemological beliefs of inservice teachers ajtaduating from college. The preservice
teachers were slightly advanced in their epistegiodd beliefs than the inservice teachers.

The epistemological beliefs’ system is developmliantaature (Schommer, 19990;
Hofer, 2000) and as a result, one would expectwnseteachers to have developed in their
beliefs beyond the preservice teachers. Howevengsult from this study showed otherwise.
Though this finding was not significant, the inseevteachers’ epistemological beliefs system
was less sophisticated than the preservice teadhees be hypothesized that inservice teachers
might have inadequate knowledge about their episi@gcal beliefs or they might not have
been directly involved themselves in activitiestttauld possibly help them to improve upon
their epistemological beliefs system. Again, ipgssible that the epistemological beliefs of
inservice teachers do not develop after they haadugted from college. Surprisingly, there has
not been much research on how inservice teacheligf® develop beyond college (Lavigne,

2014). Because the researcher does not have remfaitus epistemological beliefs of the
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inservice teachers when they were in college, tisene basis to make a strong case as to
whether inservice teachers have developed in épestemological beliefs or even possibly
reversed to less sophisticated level due to soasores over the years after college.

In any of these cases, somewhat average episteitallbgliefs implied that both
preservice and inservice teachers were likely égsnknowledge as somewhat stable, based on
the accumulation of discrete facts and being trattsdnfrom the experts. Since there is not
much literature on the development of inservicelesas’ epistemological beliefs after college, it
makes it difficult to gauge the optimum developna¢tdvel of epistemology of inservice
teachers. If such information were to be availaibould have been easier to compare the
epistemological beliefs’ development level of theservice teachers to what researchers have
reported. In this specific context, the need eXwmtsurther research into the developmental
stages of inservice teachers’ epistemological fsetlegoughout their professional career.

Hofer (2000) compared the epistemological dimersmfrfirst year psychology and
science students. After the study, she found tleatevelopment of epistemological beliefs was
greatly impacted by the discipline within which tiheividual found himself or herself. From
Hofer’s finding, people from the same disciplinergvenore likely to have similar
epistemological beliefs system. Thus, because prieseand inservice teachers were from the
field of education, they were more likely to hauaitar epistemological beliefs. Hofer’s finding
partially explains why preservice and inservicekesis could have similar epistemological
beliefs. However, with the age difference as welteaching experience between preservice and
inservice teachers, it was expected that theredvoela difference between preservice and

inservice teachers’ epistemological beliefs.
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This finding presents a challenge on our understgnof the development of inservice
teachers beyond college. Based on the maiden obskegiPerry and other researchers in the
field, we know that epistemological beliefs systsrdevelopmental. What we do not know as of
now is the nature of the development after coll@dps problem is due to the inadequate
research to consciously target the epistemologiedfs development of inservice teachers and
other professionals. There has been research orcéidam interventions can be used to improve
the epistemological beliefs system (Muis, FrancGi&rus, 2011). Unfortunately, the context is
usually with preservice teachers. Hofer (2001) errot

We need to elaborate the cognitive nature of thdehio order to better integrate this

work within a larger field of cognitive developmebbth by locating personal

epistemology within identifiable territory and caating it to life-span cognitive
development, and we need to better use cognitiyehpdogy to understand mechanisms

of acquisition and change, as well as the situagdre of the construct. (p. 362)

From this statement, it can be inferred that mooekvon the development of epistemological
beliefs needs to be done across different age grdupe knowledge will possibly clarify our
understanding of epistemological beliefs from thesphooler to the graduate student and
beyond. Is it possible that the epistemologicaldielsystem of elementary students might not be
different from high school students? What aboutegistemological beliefs of college students
and high school students? Is it possible to intcedsome interventions as early as elementary
school to help boost their epistemological belidfdRere is a possibility, what might that set of
interventions be? Answers to these questions thréwrgher research will be important to better

our understanding of the epistemological beliefgetigpoment across all ages.
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The data on the number of years of teaching whesoted from only inservice teachers.
After categorizing the years of teaching (from omé¢hirty-nine years) into four groups (1-10,
11-20, 21-30, 31-40), analysis of variance stati$fprocedure (ANOVA) revealed that there
was no significant difference in the overall epistdogical beliefs of inservice teachers based on
years of teaching. However, a similar statistieal with the dimensions indicated that only the
source of knowledge dimension of epistemologicéieblehad significant difference in the
epistemological beliefs of inservice teachers. Vditnean difference of 1.8 between 1-10 and
11-20 years of teaching, the finding seemed to esigfpat inservice teachers within their first
ten years of teaching were less advanced. Therdfag were more likely to believe that
knowledge externally resided in experts, and fronomv it was transmitted than inservice
teachers who had taught from eleven to twenty years

Katz (1972) explained that beginning teachers didconcentrate on the needs of their
individual students until after one year. He coméid that teachers only reflected on their
teaching and learning practices after three yedostheir teaching profession. Manuel (2003)
found that teachers within the first five years jgtd® means to survive. By implication, inservice
teachers within their first five years were notelikto focus on their instructional practice based
on their educational philosophy. Thus, it is makelly that some of the effective instructional
strategies learned in the methods courses mighienapplied by inservice teachers within their
first ten years of teaching. Once inservice teachaal to apply the constructivist learning
pedagogies, the default instructional practicéesttaditional one. Therefore, it is likely that
inservice teachers within their first ten yearsaafching might use more traditional learning

pedagogies in their classrooms as compared torelevsventy years.
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Looking further into the responses to the item @u@Vhich of these cause(s)
discrepancies between what you believe and whapsamtice in the classrooyased on the
years of teaching, seventy percent (23 out of 88)s®rvice teachers within the 1-10 years of
teaching bracket rated workload as one of the reagaty they could not adopt their
instructional practice. Could it be that teachesgeeially in their early years of teaching, felt
more pressured to meet certain conditions in adiweecure their jobs? If this is the situation, it
is likely that new teachers will be more under ptge than veteran teachers in adopting certain
classroom decisions that might not align with tlegistemological beliefs. As the above
statistical analysis seemed to indicate, insert@aehers within their first ten years of teaching
were more likely to believe in external sourcegmdwledge. So, if 70% of these inservice
teachers struggle with how to teach based on #mestemological beliefs, it is likely that they
would either seek help from veteran colleaguesoosult textbooks for such knowledge.

Based on the 58% constructivist inservice teaclwlisresponded to the survey item
gua_3, twelve (25.5%) identifigatessure from school administration @se of the reasons why
they could not teach, based on their epistemolbgeigefs. Also, Rose and Rogers (2012), using
a qualitative approach to study preservice teacktagent teaching experiences, reported that
there were scores of pressure from different s@u@éorce preservice teachers to use learning
strategies that did not align with the teacher atlon program. Therefore, pressure seemed to be
part of the reasons why there was a significariédifice between 1-10 and 11-20 years of
teaching in the source of knowledge dimension daftemological beliefs. In one sense, all the
different factors that can possibly force teachenmake decisions that are inconsistent with their

educational philosophy can be classified as ext@messures.
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By definition, the source of knowledge dimensionhat lower level views knowledge as
residing outside the self that has to be transthittehe individual from experts or authorities.

At a time when there is much emphasis on standeddizsting, Common Core State Standards,
NCLB, Race to the Top, and so on, it is more likblgt teachers within their first ten years of
their teaching will be likely to use transmissidrknowledge as they see it as a more efficient
teaching strategy and show immediate results ipilnglstudents pass their examinations.
Novice teachers are more likely to be influenced/&teran teachers who are used to the
transmission of knowledge in their classrooms. f@searcher anticipated a significant
difference between 1-10 and 30-40 years of teachengss all the four dimensions of
epistemological beliefs due to the differencedhmyears of experience of inservice teachers
(difference of thirty or more years in teaching esence). However, there was no significant
difference between these two groups. The analysikldhave been explained well if there were
data on the epistemological beliefs developmemms#rvice teachers throughout their years of
teaching.

Brownlee (2003b) reported that the epistemolodiediefs of teachers served as a lens in
helping teachers adopt teaching and learning &iesvihat encourage students to learn
meaningfully. Similarly, majority of researchergeg with the idea that epistemological beliefs
system has a useful role in influencing thoughtpsses and the acquisition of information of
the person (Hofer 2001; Hofer & Pintrich, 1997; &timer, 1993). Therefore, if years of
teaching did not contribute significantly to thevdpment of the epistemological beliefs of the
inservice teachers in the present study, thes likely that the epistemological beliefs system of
inservice teachers was yet to be applied in theathnal arena; not given the needed attention it

deserved; or inservice teachers’ epistemologiclfseceased to develop after college. Because
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if inservice teachers were conscious of their epistiogical beliefs system and how that dictated
their instructional choices, they would be morelykto be mindful of its development. If
epistemological beliefs ceased to develop beyotidgmlevel, then there is no way inservice
teachers would see advancement in their epistencaldgeliefs. At the same time, there have
not been many studies on how inservice teacheistezpological beliefs develop. Therefore, it
will be appropriate for curriculum designers of f@ssional development programs to reconsider
emphasizing epistemological beliefs system in tiveiculum. Also, further research will be
helpful in identifying ways of improving inserviceachers’ epistemological beliefs beyond
college level.

Possible reasons for insignificant differenceThe data from preservice and inservice
teachers indicated somewhat average overall epiddgioal beliefs. Based on the mean scores
of 2.4 and 2.5 for preservice and inservice teachespectively, preservice teachers were
slightly more advanced in their epistemologicaldfslthan the inservice teachers. This
insignificant difference between preservice ane@imge teachers was probably due to the nature
of the preservice teachers’ curriculum and howignegd with the current instructional practice
of the inservice teachers. A majority of these ereise teachers had completed all methods
courses and their practicum. Within this periods iikely preservice teachers might have spent
time with some inservice teachers. For example esohthe method classes require preservice
teachers to spend thirty hours in the classrooarder to complete different assignments. In
most cases, teachers who demonstrate some legrtellence in their instructional practice are
selected as cooperating teachers. However, dematingtefficient instructional choices does not
necessarily translate to sophisticated epistemcéddeliefs. Therefore, it is possible that

preservice teachers, who spent time with suchwseteachers with naive epistemological
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beliefs, might have been influenced adversely @irtbeliefs about the nature of knowledge. At
the same time, inservice teachers with sophisticepestemological beliefs were also likely to
influence the beliefs of preservice teachers.

Another reason that might possibly explain why ¢heas no significant difference
between preservice and inservice teachers’ episogical beliefs is the close collaboration
between the teaching and learning faculty in thpp&r Midwestern University and the school
district’s leadership. There are times during ttleos| year where some faculty members lead
professional development sessions and share cymactices with inservice teachers. Also, in
neighboring school districts, faculty members nsgterintendents and school principals on a
periodic basis to share studies and new instruatistnategies in teaching. So, if there is
collaboration between the university and the schiitict, it is likely that both preservice and
inservice teachers will share similar knowledgectSan approach can potentially influence both
preservice and inservice teachers to have simdbefs about knowledge.

The number of participants based on the yearsashiag might possibly account for the
reason why there was no significant difference leetwpreservice and inservice teachers. Based
on the demographic information, there were fiftystinservice teachers who had taught between
one and twenty years. Considering the time conswam became the preferred educational
philosophy at the K-12 setting of American eduaatibis more likely that inservice teachers
within their first twenty years might have been eabed in a constructivist pedagogical
environment. Further, the Pearson correlation 20 land 21-40 years of teaching experience
with instructional practice indicated that, bot2Q{ = .31,p =.183) and 21-40 (= .33,p =
.07) years of teaching subgroups were not sigmfiddowever, the finding seemed to indicate

that inservice teachers with 21-40 years of teaghiare closer to the Ogbvalue. This group
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seemed to be more behaviorist than the 1-20 yeapgFor these reasons, inservice teachers
were more likely to have similar instructional pree characteristics as preservice teachers who
were being trained in a constructivist learningissument.

From the response to item qual 2 more inclined to educational philosophy
of...constructivism/behavioristy eighty percent (80%) of preservice teachenstified with
constructivism whereas fifty-eight percent (58%)nsfervice teachers were of the same
educational philosophy. With such different pereges in teachers’ philosophical paradigm, the
researcher expected similar difference to manifesiteir epistemological beliefs. It is difficult
to know why these differences in constructivisings did not translate into significant
differences in the epistemological beliefs of prese and inservice teachers in this study. Since
their educational philosophy is connected withrtlepistemological beliefs, the differences
should have impacted the ratings of epistemolodieliéfs. Perhaps, the theoretical assumption
that epistemological beliefs fundamentally influemqzactice is not true in different contexts. If it
is, then there might be possible issues with hosigiaants were able to internalize the meaning
of the survey items. Cazan (2013) noted that sdnigedtems on the discipline-focused
epistemological beliefs questionnaire needed teebised for better understanding. Since the
ability of the participants to understand the syrgaestions has an implication on the validity
and reliability of the response of subjects.

Differences between participants’ dimensionsilso, among the four dimensions of
epistemological beliefs, there was one signifighfierence reported in this study. The
certainty/simplicity of knowledge was the only dinséon that had a significant difference
between preservice and inservice teachers. Witinden scores of 1.9 and 2.0, it was obvious

that the preservice teachers were slightly moreaded in epistemological beliefs than the
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inservice teachers (high score indicated agreemgntiess sophistication). The literature
reviewed also indicated that constructivism waspitegerred learning pedagogy in American
education. As a result, all standards and benchsreaekdesigned based on constructivist
philosophy. For this reason, this finding should lo® a big surprise as preservice teachers are
constantly reminded in the classroom to see knaydexs complex and interrelated. Apart from
the constant emphasis, examinations and othereassgnments in their program all center on
constructivist thinking. Based on the repetitionl aeinforcement within the program, it is likely
that preservice teachers will behave more as aartstist.

In contrast to preservice teaching and learningecdninservice teachers are not
necessarily supervised on a daily basis to viewedge as fluid and closely interrelated.
Again, inservice teachers are daily confronted \mikking decisions on the most effective ways
to help their students pass standardized testeelnattempt to make such decisions, there are
situations where inservice teachers might be predso teach to the test by helping their
students to memorize factual information in oraebé able to pass their mandated state tests
with standardized answers. In the midst of all ¢h&suations, it will be slightly more difficult on
the part of inservice teachers to consistently viesvnature of knowledge as tentative and
closely interrelated than preservice teachers. itusition might possibly explain why some
inservice teachers use teacher-centered methe@dwofihg (transmission).

Jacobson et al. (2010) studied the epistemologieigdfs of one thousand eight hundred
and eighty-two inservice teachers in SingaporeyThported that inservice teachers did not
make instructional decisions, based on the natikeavledge and the process of knowing.
Rather, inservice teachers’ instructional pracives based on their students’ learning, thus the

caliber of students they needed to prepare for eatmn. So, if students were supposed to
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prepare for examination, it was more likely fordbaeachers to think about how to help their
students to pass their examinations and not nadgdsaw their beliefs affect their practice.
Lavigne (2014) found that it took between threéotar years before inservice teachers began to
reflect on their instructional practice and rewvisem accordingly. From this finding, it is more
likely that inservice teachers might adopt instia@l practice that will not relate to their besief
Therefore, in order to avoid a situation where imge teachers will continuously demonstrate
less advancement in their epistemological beltéfs concept of epistemological beliefs should
be part of the professional development curricullmthis way, the inservice teachers will likely
be more conscious and reflect on how their epistegnal beliefs may impact their teaching in
the classroom.

Differences in epistemological beliefs dimension$here were significant differences
between the four dimensions of both preserviceiaservice teachers. Within the preservice
teachers, there were significant differences inftlue dimensions. These differences were also
found with the inservice teachers as well. As dised above, the average ratings for preservice
teachers’ epistemological dimensions were cert&mhplicity of knowledgerfi= 1.9); source
of knowledge in = 2.3); justification for knowingrg = 3.4); and attainment of trutm(@= 2.8).

The inservice teachers’ epistemological dimensiodated: certainty/simplicity of knowledge
(m=2.0); source of knowledgen(= 2.3); justification for knowingrti = 3.4); and attainment of
truth (m= 3.0). Bearing in mind that higher score indicdéss sophistication, it was observed
that the level of epistemological development @&gervice and inservice teachers was not the
same across all four dimensions. Certainty of keolye dimension attracted the highest ratings
of 1.9 and 2.0 for preservice and inservice teachespectively; whereas justification for

knowing dimension had 3.4 for preservice and inserteachers.
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By implication, both preservice and inservice teasltdid not demonstrate more
advanced epistemological beliefs in all four dimens. The question is what does each of the
four dimensions of epistemological beliefs systepresent? What will be the possible impact
on instructional practice if preservice and insegvieachers are demonstrating somewhat less
sophistication in a particular dimension of epistérgical beliefs? Since the concept of an
epistemological beliefs system is the belief alibatnature of knowledge and the process of
knowing (Hofer & Pintrich, 1997), there are ramdfions when teachers demonstrate less
sophistication in a particular dimension. In thigywteachers will not possibly have holistic
beliefs about what knowledge stands.

The differences in the epistemological beliefs disiens have been demonstrated in
other studies (Cheng, et al., 2009). For exampleyaz-Tuzun, and Topcu, (2008) found that
preservice teachers did not have the same lewapistemological development in four out of the
five epistemological dimensions, according to Schnepistemological beliefs questionnaire
(certainty of knowledge, control of knowledge, smuof knowledge, speed of knowledge, and
structure of knowledge). Also, Tanase and Wang@2@dported that whereas some teachers
easily changed their epistemological beliefs atethe of a course, others maintained the same
epistemological beliefs. From these two studiesait be inferred that it is common for teachers
to demonstrate different levels of sophisticatiomtheir epistemological beliefs. Tanase and
Wang (2010) discussed some interventions useceicdbrse of the semester to help preservice
teachers improve on their epistemological beli€feir study gives some assurance of the
availability of interventions that can help teach&r become more sophisticated in specific

dimensions.
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From the results, both preservice and inservicehiera were slightly more advanced in
the certainty/simplicity and the source of knowledijymensions than the justification and
attainment. The advanced epistemological belieteese two dimensions (certainty/simplicity
and source) implied that both preservice and insereachers were more likely to believe that
knowledge is more fluid and resides in them as @meghto knowledge being owned by
authorities or experts. It also implied that botbgervice and inservice teachers were more likely
to construct new knowledge as a result of inteoacti

On the other hand, the poor mean scores reportie jjustification for knowing and
attainment of truth dimensions indicated that pngse and inservice teachers were likely to use
personal observation and what feels right as ecelém check the accuracy or correctness of
knowledge. They were more likely to believe thahauties and experts could easily get to the
true knowledge. When knowledge seems uncertas]ikely that preservice and inservice
teachers would possibly evaluate information basedhat feels right to them (Hofer, 2000).

As teachers, they are expected to “use rules afiip@nd begin to personally evaluate and
integrate the views of experts” (Hofer, 2000, p1 88 hus, they will be in a better position to
help their students to distinguish between validwdedge from opinions and fads. At the end of
the instructional process, if inservice teacheitddanculcate into their students the skills to
discriminate between the authenticities of knowkekinds, their students are more likely to
accept information from informal sources.

It is important for teachers to have a holistiddfehbout the nature of knowledge and the
process of knowing. The responsibility of teachardike other professions, is to consciously
help students to learn so as to be able to solks®pal and societal challenges of life. To do this,

teachers need to possess the right beliefs abowil&dge in order to be able to effectively take
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this challenge in the classroom. For this readwmjriservice teacher must be well-prepared to
demonstrate sophistication in all four dimensiohkmowledge (certainty/simplicity of
knowledge, source of knowledge, justification faokving, and attainment of truth). Deficiency
in any of the dimensions will imply that teacherfi mot be likely to help their students to
develop in that particular dimension of epistemadabbeliefs. For example, less sophistication
in the certainty/simplicity of knowledge means teas are likely to demonstrate to their
students that knowledge is stable and unrelatedo&@king at the meaning of each of these
dimensions and the possible impact on students wdammers demonstrate less sophistication, it
is more likely to affect the students adverselyergfiore, the need exists to put a program in
place to periodically monitor inservice teacheggseemological beliefs. With a comprehensive
epistemological beliefs profiling, such data wil & resource when designing possible
interventions for inservice teachers to help th@wetbp in the areas where they demonstrate
weakness.

Based on the significant difference found betwemsgrvice and inservice teachers’
certainty/simplicity of knowledge dimension; thegp&ronbach alpha loadings among
preservice teachers’ epistemological dimensionpleauwith the difference found between 1-10
and 11-20 years of teaching of the inservice teatkeurce dimension, the data seem to suggest
that there might be a possible difference betweaesqpvice and inservice teachers’
epistemological beliefs. Though such speculatiqrosssible, this study did not find enough
support, hence, the retention of the null hypothesi
Research Question 2: Differences in Instructional Ractice

Research Question 2 asked: What are the differenqaeservice teachers’ projected,

and inservice teachers’ actual instructional pca¢ti
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Based on the research premise that preserviceeiesagiere trained in constructivist
learning environment (Lektorskii, 2010), the resbar wanted to find whether there was a
significant difference between the projected ingianal practice of preservice teachers and the
current instructional practice of inservice teashémnterestingly, both preservice and inservice
teachers had a mean of 2.1 and 2.2 respectivegreMas no significant difference between the
projected instructional practice of preservice bess and the actual instructional practice of
inservice teachers.

By this result, it implied that if preservice teact were to start their professional
teaching today, they would have adopted more coctstrst learning pedagogies like their
inservice counterparts. The result also implied tha number of years in teaching as well as the
experiences of inservice teachers did not trangiédemproved instructional practice over the
preservice teachers. Therefore, both preservicereedvice teachers were likely to demonstrate
similar level of pedagogical knowledge in the ctassn. The results that the projected
instructional practice of preservice teachers wasengonstructivist was an indication that the
teacher education program of this Upper Midwestémiversity was in line with the preferred
instructional practice of K-12 education in the tddi States.

It was demonstrated that the preservice teachejegbed slightly advanced instructional
practice choices than the actual instructional jpra®f the inservice teachers by comparing their
mean scores. Lastly, the instructional practicihefinservice teachers, as reported in this
present study, did not find evidence to supporvipres literature of inservice teachers reverting
to the use of more traditional pedagogies (Lekigrak10). Since more inservice teachers were
adopting teaching and learning strategies that weme traditional according to previous

research, the inservice teachers in this study \eseelikely to adopt instructional practice that
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were traditional in nature despite having somevalvatage epistemological beliefs (2.5 and 2.2
representing epistemological beliefs and instrunatigoractice respectively).

Nonetheless, based on the response to item quan2rfore inclined to educational
philosophy of}, eighty percent (40 out of 50) of preservice beais claimed to be constructivist,
whereas 58% (47 out of 81) inservice teachers rgezbnstructivist. Similarly, eighteen percent
of preservice teachers showed that they were behstvagainst 34% inservice teachers. In
comparison, it seemed this information providedbth preservice and inservice teachers on
their educational philosophy did not have a sigatfit impact on the instructional practice
ratings. It is hard to comprehend why preserviatiaservice teachers with such percentage
difference in their philosophical paradigms wouldieip using similar instructional practice in
their classroom. Perhaps, both preservice andvitcgeteachers did not have an accurate
understanding about behaviorist and constructphgbsophy and how that should inform their
practice. If this assumption is true, then the-sgiort data might not have been 100% reliable.
Therefore, the findings and interpretation repofiete should be taken with caution.

Differences in instructional practice based on year of teaching The difference in the
instructional practice of inservice teachers basegears of teaching is worth-discussing. As
presented in the previous chapter, there was #isegmt difference between teachers who have
taught between 1-10 and 31-40 years. Based onrttezin scores, teachers within their first ten
years of teaching were more likely to use consiristtlearning pedagogies than their
counterparts who have taught for 31-40 years. Rlogfinding, one might be tempted to
conclude that the longer inservice teachers stdélydrieaching profession, the less constructivist

they become. However, it can be argued that teaahieo have taught between 31-40 years were
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not necessarily trained in constructivist learnémyironment, based on when constructivism
became the preferred pedagogy in the United States.

From the significant difference found between insxr teachers who have taught
between 1-10 and 31-40, it might be a logical casion that there should be a difference
between preservice and inservice teachers. Howthere were only eleven inservice teachers
who had taught between 31-40 years as comparddtytivo in their first ten years. Based on
the overall averages of the different years ofhaagcategories, it was statistically inadequate to
make a significant difference between preservickiaservice teachers. For example, out of the
eighty-one inservice teachers, fifty had twentyess years of teaching experience. With this
number of inservice teachers, it is more likelyt tith@ instructional characteristics of teachers
within this bracket would be more similar to thejected instructional characteristics of
preservice teachers than inservice teachers whtaligtit for more than twenty years.

Further analysis of the inservice teachers whotaaght between one and thirty-nine
years revealed interesting information. Among thé icategories of years of teaching (1-10, 11-
20, 21-30, and 31-40), only the inservice teachatts thirty-one to forty years of teaching
experience had a significant correlational relatop between epistemological beliefs and
instructional practicer(= .79,p = .004). The veteran teachers seemed to be confidth their
teaching. Therefore, they were more likely to gcactvhat they believed. On the other hand,
inexperienced teachers were not confident withr tbwn teaching practice and seemed to be
struggling with positioning themselves in the sdhothis case, the internal beliefs system may
not be as a prominent guide as external pressunki@ad, meeting standards, etc.) in inservice
teachers’ decision making and might result in tieonsistency between their epistemology and

instructional practice.
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The correlational relationship found in this stlmbtween the overall epistemological
beliefs (summation of all four dimensions) andrastional practice was predominantly due to
the impact of inservice teachers within the 31-éd@rg of teaching category. From the data, it
seemed to suggest that inservice teachers with tharethirty years of teaching experience were
more likely to use less constructivist learning ggapies than those who have taught less than
thirty years. So, if there were more inservice leas with more than thirty years of teaching
experienceéncluded in this study, the result might have bpessibly different from what was
reported.

Looking at the time constructivism became the nposterred learning pedagogy in the
United States, it is possible that teachers, wladggated in the 1970s and 80s, were not possibly
trained to adopt constructivism in the teaching k@agning process in comparison to those who
were trained a decade ago. In this situation, itld/dve unreasonable to conclude that these
veteran teachers have reverted from constructeéshing pedagogies. In actual sense, these
older inservice teachers might have maintainediieeof more traditional learning pedagogies
all along. From this analysis, it can be inferredttthe years inservice teachers have taught
should be taken into consideration when making lesans about their preferred learning
pedagogies. As demonstrated in this study, thesal@wservice teachers with more than thirty
years of teaching experience were the reason éocdlrelational relationship between
epistemological beliefs and instructional practitieis impact might have been due to their
confidence level to teach based on what they batiev

Reasons for similar instructional practice of partcipants. The finding that there was
no difference between preservice and inservicehratinstructional practice seems strange.

However, the context of this research, nature eftéacher education preparatory programs as
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well as the professional development curriculumli@d@ossibly play a role in this finding. For
example, due to the close collaboration betweemntinersities and the various school districts
across the state, there is the possibility thatemsity professors as well as the professional
development educators would be conscious of th@lusemmon standard or curriculum for
both teacher preparation and professional develaptearning modules. A common curriculum
for preservice and inservice teachers could leaindar instructional practice, especially if
these instructional decisions are based on evaaetearch. In the Race to the Top initiative,
schools are encouraged to make better use of@atgptove their instructional practice.
Therefore, if teacher education faculty and scligtrict instructional leaders are using data-
driven decisions, they are more likely to pursuestauctivist instructional practice.

Also, both preservice and inservice teachers apeimed to have a license or renew an
old license before they are hired to teach aclusstate. The process involved in the acquisition
of the license requires preservice teachers to bantent knowledge about the preferred
instructional practice (constructivist) as enshdiimethe standards and benchmarks. Within the
context, inservice teachers are required to take@icenumber of courses for renewal of
licensure. Some inservice teachers identify themesehs behaviorist whereas others ascribe to
constructivism. When it comes to the renewal oftézg license, both constructivist and
behaviorist inservice teachers need to fulfill taquirements of the State Department of Public
Instruction before their license is renewed. Thafit is possible that the common instructional
practice required by the State Department of Pubstruction might have influenced preservice
teachers, who are almost about to graduate anviosg@eachers who are mandated to
periodically renew their teaching license. Withlsgondition, it is more likely that both

preservice and inservice teachers might rate sinmédructional practice in this self-report scale.
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Furthermore, the location within which this studgsaconducted was a closely knit
community. As one of the food baskets for the mgtimoost people own farming and oil lands,
which are later passed on to the younger ones.rAsudt, most natives stay within the state and
take various employment opportunities. Also, tlagests increasingly harmonizing its academic
activities through the State Department of Pulsigtduction. For example, most of their schools
use the same software applications provided bythte. In such a situation, it is more likely
that majority of the inservice teachers within fiekool district might have graduated from the
university within the school district and have guteel teaching positions within the area. In such
context, it will be possible to have similar ingttional practice characteristics between
preservice and inservice teachers.

Another reason why both preservice and inserviaehters would not show any
difference in their instructional practice couldthe level of preservice teachers in their program
of study. At this point, all preservice teachersoiad in the seminar course had taken all
requisite methods courses in the teacher prepsratogram. In most of the methods courses,
preservice teachers are required to put in coraldieramount of hours of observation at the
various schools (not less than thirty hours in ntases). This experience begins as early as
when preservice teachers enroll in the introdudtioaducation course. Again, majority of these
preservice teachers had either completed or wlrd@hg the mandatory practicums. Exposure
to the field experience could possibly afford thegervice teachers contextual and experiential
knowledge within the school. As they work more amare with inservice teachers, who might
be already practicing more constructivists learrpragtices, there is the possibility of preservice

teachers projecting instructional practice simitathe inservice teachers.
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Inconsistencies between Preservice and Inservicedaners With these assumptions
as possible reasons that could account for thedaslgnificant difference in the instructional
practice between preservice and inservice teactiergjualitative data gave an additional lens in
looking at this phenomenon. As explained earltemiqua_3\(Vhich of these cause(s)
discrepancies between what you believe and whapgentice in the classrooymequired
constructivist preservice and inservice teacheratefactors that could possibly account or
accounted for their inability to practice their edtional philosophy in the classroom. This
descriptive information has several points worthsidering.

Workload and mandated state standardized tesWWhile 59.6% (28 out of 47) of
inservice teachers believed that they were nohiagaccording to their beliefs due to the
workloadin the classroom, forty percent (16 out of 40padservice teachers thought that
workloadwould be a possible hindrance in their teaching@arThe higher percentage among
the inservice teachers was an indication of theknawledgement of the impact of workload on
their instructional practice. However, based onrthmber of preservice teachers who identified
themselves as constructivist (40 out 50), it seethed did not have the full grasp of the
enormous responsibilities expected of the classraachers. Such misconception might have
led to preservice teachers projecting more cons@satinstructional practice with less possible
impact of workload on their instruction.

Both preservice (72.5%) and inservice teacher86Bhad higher percentages for the
mandated state standardized téis result seemed to suggest that the preseeahers did
not necessarily need to be in the classroom fongdr time in order to grasp the importance of
helping students to pass mandated standardizexd Aesbss the board, one of the distinguishing

features of a successful school is its abilityefptthe students pass the mandated state
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examinations. As a result, there are several teaahigo have resorted to teaching to test in order
to secure their jobs in their schools and not eeatizing that a test can be used as effective tool
to enhance learning and retention (Boulet, 2008yeAment on mandated state standardized
tests might have led to the choice of more trad@lonstructional pedagogies over
constructivism. Some experts believe less guidstiuntion does not help students to gain the
required proficiency (Kirschner, Sweller & ClarkQ@5). On the contrary, both preservice and
inservice teachers reported somewhat advancedatistnal practice without a significant
difference as indicated by the independent santts.

Cady, Meier & Lubinski (2006) observed that newhined teachers reverted to
traditional method of teaching due to the enornjobsrelated challenges that were placed on
them. Vogell (2010) reported that there was a mgrabnvocation in the state of Georgia,
where elementary, middle and high school teachers acknowledged on their ability to help
their students to adequately pass the state magdatamination. By implication of these two
studies, teachers would be pressured to adopt tramliéional instructional practice in order to
be able to manage the teaching workload as welhasre students make adequate yearly
progress as required (NCLB Act, 2001). In this igatar situation, despite the various
constraints discussed above, preservice and iget@achers were more likely to maintain
constructivist instructional practice.

Interestingly, both preservice and inservice teexche not seem to be influenced by the
constraints (workload, mandated standardized te&t9,on the relationship between overall
epistemological beliefs and overall instructionalgtice scale. However, a further Pearson
correlation test for just the constructivist presss and inservice teachers (participants who

rated themselves as constructivist) indicated atiser. For constructivist preservice teachers,
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there was a significant correlational relationdb@tween epistemological beliefs and projected
instructional practice. This relationship impliddt the various constraints were not likely to
influence constructivist preservice teachers tqpadwore traditional learning pedagogies. The
preservice teachers’ self-report was based on pinejected instructional practice, which could
be different from their actual practice. After tRearson correlation test with constructivist
inservice teachers (only inservice teachers whedrabnstructivist), there was no correlational
relationship between epistemological beliefs artdaanstructional practice. The results seemed
to indicate that constructivist inservice teactveese not likely to adopt instructional practice,
based on their educational philosophy. By implmatithe constraints (workload, mandated
testing, Common Core, etc.) were more likely tospre constructivist inservice teachers from
practicing based on their beliefs.

With similar mean differences for the instructiopactice scale of 2.0 and 2.1 for
constructivist preservice and inservice teachegas surprising that the overall instructional
practice score for both constructivist and behasigreservice and inservice teachers were
slightly less advanced (2.1 and 2.2 for preseraite inservice teachers respectively). One would
have expected the constructivist participants tehraore advanced instructional practice than
the instructional practice of both behaviorist @odstructivist participants put together. Again,
based on the number of preservice (40 out of 50)irservice (47 out of 81) teachers who
indicated being constructivist, there was an exaiext of a significant difference between the
mean scores of only constructivist and the ovenaervice teachers’ instructional practice.
However, a significant difference was not expedtetiveen the instructional practice of

constructivist and overalhservice teachers (47 out of 81).
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Fear of trying something new Fear was one of the factors that participantsselld
prevent them from practicing their educational @éaphy. On this factor, preservice and
inservice teachers rated differently. From the d&henty-two percent (9 out of 40) of
preservice teachers agreed, whereas only 4.3%t (@ d&) inservice teachers thoudear of
trying something newvould be an issue why they would not be able &zfice their beliefs.

This response made sense to the researcher due ¢wdumstances within which preservice
teachers are hired and fired. By the nature ofheat conditions of work, new hires are
expected to sign a performance contract with ofestdted expectations to be met. Teachers are
retained or rehired, based on the fulfillment e conditions. Katz (1972) observed that
beginning teachers focused more on measures thdtl\welp them to survive during their first
year of teaching and gradually shift attentionh@it students’ needs. In such an environment, it
would not be the best option for newly trained kess to be experimenting the new strategies
and methodologies learned at college. It would pessibility that novice teachers would adopt
instructional strategies of teachers who performi arestate standardized tests without
consideration of their educational philosophy.

Hong and Greene (2011) found that preservice teacrgculated more fears in the
school at the commencement of their professioalie@g career. Also, Stoner and Brause
(1998) observed that preservice teachers carriety riears, especially on the first day of school.
In terms of the enormous impact of fear on preserteachers coupled with the percentage that
ratedfear in trying something neawver inservice teachers, the difference shoule anpacted
their choice of instructional practice. Unforturigtet was not demonstrated in this research.

Since preservice teachers are yet to experiense tunstraints in real life situation, it is
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possible to rate their responses without reflectiagper on the implications of the constraints on
their instructional practice.

For example, the constructivist preservice teaclegistemological beliefs had a
correlational relationship with their projectedtmstional practice despite the possible
constraints. Behaviorist preservice teachers dichawe a correlational relationship between
their epistemological beliefs and projected indinmal practice (= .58,p = .08) though the
value was close to the 0.5 cut point. It was exgrbthat behaviorist preservice teachers would
project more traditional learning pedagogies. Hasumption was due to the possibility of
behaviorist preservice teachers not likely to Biienced so much by the constraints (workload,
mandated testing, Common Core, etc.) as comparte toonstructivist preservice teachers. The
finding indicated a smaf) value that seemed to suggest the possibilitysaaificant
relationship. The inability of behaviorist preseeviteachers to show a significant correlational
relationship is another indication of preservicacteers’ possible failure to reflect deeper on the
survey items before their response.

In comparison, inservice teachers are more famalily the school environment and
might know what to do in order to be able to mbetdonditions of their contract. In this
situation, inservice teachers might not possiblyehthe issue of proving their worth in the
classroom. With a secured job and possibly awarehat is expected of them is an indication of
the absence of fear in the teaching and learnioggss. The Pearson correlational relationship
for behaviorist inservice teachers indicated thasé teachers were more likely to adopt their
instructional practice based on their epistemolaldieliefs. From this analysis, it is obvious that
preservice teachers are more likely than insenéaehers to entertain more fears in adopting

instructional practice to reflect their epistemaodad beliefs.

119



With such fears, it is likely that preservice teachwill be pressured to adopt the default
methods of teaching (traditional learning metho#sken with such a condition, preservice
teachers are still likely to struggle with the dbito teach based on their epistemological beliefs
The presence of fear should have led to a sigmifidéference in the instructional practice of
preservice and inservice teachers. As noted elsewhenay be that preservice teachers did not
think through some of these challenges and thgaohon their instructional practice before
making the projection. On the inservice teacheast,pt is not a surprise if fear did not seem to
have impact on their instructional practice.

Common core state standardsTheCommon Core Standardgtion was rated 17.5%
by preservice teachers whereas inservice teacaied it as 14.9%. By implication, both
preservice and inservice teachers had knowledget élve program. Again, about 15% of both
preservice and inservice teachers ratedCtnemon Core Standawk one of the reasons why
they would not be teaching, based on their episkegizal beliefs. This percentage was a
demonstration of how the intervention had impacteathers. It would have been a surprise to
the researcher if preservice and inservice teadtatsated the Common Core Standards higher.
TheCommon Core Standatthd been in operation since 2010 (Common Cored&tdn
Initiative, 2010). It is possible that both preseevand inservice teachers did not have much
information about it due to the time the state g¢olithe initiative. Therefore, it was not expected
that theCommon Core Standardguld lead to major differences in the instructiopractice of
both participants. The similar ratings could paetkplain why there was similar perception of
preservice and inservice teachers’ instructionatice.

It can be speculated that the introduction of@leenmon Core Standaid one of the

examples of the fundamental problems that usualifront the educational system when it
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comes to introducing a new intervention. In anmafieto introduce new ideas into education,
there are times when preservice teachers are igmotee process. Instead, such reforms could
have started with preservice teachers who areastilieir various stages of their training.
Starting with preservice teachers is likely to dikem the tool set needed to be effective,
reflective and efficient teachers in applying tlewintervention during professional teaching.

Porter et al. (2011) observed that there was tkd fa coordination between the
Common Core project and the teacher education anegin agreement with Cobb and Jackson
(2011), the researchers explained that “Quality ek ult to define and assess” (p. 186). When
a conversation is started among the various stéttetrsy there is the possibility of a better
understanding of what the end result should behamdto get there. Therefore, exposing
students to such reforms might possibly give thieendpportunity to discuss and reflect upon
such reforms for deeper understanding before teginitheir professional teaching in the
classroom. If the Common Core Standard is the emimt of the skill set that preservice and
inservice teachers will be required to demonsttaem their instructional practice in the
classroom must be at the center so as to helprpreséeachers to avoid reverting to the use of
more traditional pedagogies after college.

Inadequate knowledge in practicing constructivismPreservice and inservice teachers
demonstrated a marked difference in terms of thegdor inadequate knowledge on how to
practice their educational philosophy. Thirty-twadehalf percent (32.5%) of preservice teachers
thought they would not be able to practice theistgnological beliefs due to their inability to
translate their educational philosophy into meafuhigaching and learning experience. On the
same question, only 10.6% of inservice teachensghiothey did not know how to teach,

according to their educational philosophy in tressfoom. The response implied that the
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inservice teachers were more confident of theilitglto teach, based on their educational
philosophy than the preservice teachers. Howeveey@as inservice teachers’ (81 participants)
overall epistemological beliefs had a significaotrelational relationship with instructional
practice ( = .27,p = .02), a fraction of the inservice teachers wdtted constructivist (47 out of
81) did not indicate a significant correlationdbhtenship ¢ = .08,p < .74).

On the other hand, the preservice teachers, whe presumed to be not confident to
practice based on their beliefs, had interestifigrimation. The separate Pearson correlation tests
between epistemological beliefs and instructiomattice for all preservice teachers (50
participants), and constructivist preservice teexk40 participants) had significant correlational
relationshipsn(=.43,p = .002 and = .38,p = .02 respectively). In comparison, the preservice
teachers seemed to be more likely to adopt instmei practice, based on their educational
philosophy than the inservice teachers. It cambegried that the inservice teachers were over-
confident of their ability to practice their eduoatal philosophy without any hindrance. The data
bring a relevant point when analyzing and intetipgeonly self-report data. There is the
possibility of participants giving a wrong assessthd what they are capable of doing.
Dunlosky and Rawson (2012) observed that overcentid leads to underachievement and
wrong self-evaluation of teachers. Such a tendéasynegative impact on students’ learning.
Under this circumstance, the further statisticallgsis on the constructivist inservice teachers
serves as a triangulation mechanism to check ttabiléy of the information preservice and
inservice teachers provided.

The percentage of preservice teachers who indicagequate knowledge did not
influence their instructional practice projectitdeither did the inservice teachers’ data have an

impact on their instructional practice. This petege rating implied that inservice teachers were
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more confident than preservice teachers to apgly thstructional practice. However, the
independent sampled t test on instructional pradtidicated that preservice teachers were
slightly more constructivist than inservice teash@ver a third of the preservice teachers
projected inability to practice based on their ediomal philosophy. This finding implies the
need for educators to build the confidence leve[geservice teachers. When preservice
teachers are confident of what they are capabd®ioig, it is more likely to motivate them to
continue to work hard and impact positively on tistudents.

Kang (2008) suggested the need for teacher edsdataliscuss the constraints of
constructivism with their students. To expound lo& above information, Rose and Rogers
(2012) wrote that “As teacher educators, we cap sidents to critique dominant pedagogical
beliefs..empower them to implement the kind of practices thast benefit young children” (p.
55). One of the best ways for teacher educatarglteence the instructional practice of
preservice teachers is to model what they expeat skudents to learn in the course of the
teaching and learning process. With such an apprgaeservice teachers will contextually have
better perspective of what constructivism entailseial life world. With better perspective on
constructivism, there is the possibility that presz teachers might be more reflective on their
instructional choices in spite of the constraihtst tcome their way. Such an approach will be a
helpful way to imbue preservice teachers with tgktrset of instructional tools to survive in the
classroom.

Pressure from the school administration Furthermore, the responsepi@ssure from
theschool administrationvas also interesting. Over half of the presertgeehers (55%) were
positive that pressure from school administrati@muld be a problem whereas 25.5% of

inservice teachers had a similar belief. If ovdf bhconstructivist preservice teachers felt they
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would be pressured to adopt methods that woulclgn with their beliefs, it is interesting that
they could still project more constructivist ingttional practice in the midst of the pressure. In
one sense, preservice teachers are yet to be alasgroom, and for that reason, there is the
possibility that preservice teachers were unableatize the enormity of the pressure from the
school administration on their instructional preetiRose and Rogers (2012) reported that there
were scores of pressure from different sourcesrmefpreservice teachers to use learning
strategies that they were not prepared for in tie@icher education program. The question is if
some teachers have acted differently based onréssyre, how would that be different from
preservice teachers in this study? Because theesisgavsuch questions were beyond the scope
of this research, there would be the need for taiale research to investigate deeper into
whether there is a difference in the instructigmalctice of preservice and inservice teachers.

Beyond the factors discussed as possible reasomsaichers’ inability to organize their
instructional practice based on their epistemolaldieliefs, twelve (12%) of inservice teachers
provided some additional reasons why they wereahl# to teach, according to teaching based
on the constructivist educational philosophy. Prase teachers did not indicate additional
factors. Inservice teachers reported poor plantingg constraints, nature of textbooks, money,
and individual differences as other reasons thedw@atted for discrepancy between
epistemological beliefs and instructional practMéth these constraints in mind, it was beyond
the understanding of the researcher to find nafsegnt difference between preservice and
inservice teachers’ instructional practice.
Research Question 3: Relation between Epistemologyd Instructional Practice

Research Question 3 asked: What are the relatipnbleitween preservice and inservice

teachers’ epistemological beliefs and their ingtainal practice?
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One of the main reasons why this research projastumdertaken was to look into the
extent to which the epistemological beliefs of prege and inservice teachers related to their
instructional practice. Here, the researcher wa®uasi to find out whether there was any
significant relationship at all and whether theretational relationships were either positive or
negative. The results obtained from this statisacalysis are discussed below.

Overall epistemological beliefs and instructional pactice. As indicated in Chapter
Four, there were interesting findings reportechis study. Most importantly, there is evidence
from this study to support previous literature be telationship between the overall
epistemological beliefs system and instructionacpce. Both preservice and inservice teachers’
overall epistemological beliefs (summation of allif dimensions) had a significant correlational
relationship with instructional practice. With= .43**, p = .002, and = 27*,p = .02 for
preservice and inservice respectively, the datgestgd a stronger correlation between
preservice teachers’ epistemological beliefs aed fhrojected instructional practice than the
inservice teachers. This result seemed to impliyttiepreservice teachers’ instructional practice
was more likely to be in line with their epistemgilcal beliefs than were inservice teachers.
Empirically, there was a significant correlationallationship between epistemological beliefs
and instructional practice. Conceptually, the digant correlational relationships were possible
as a result of the statistical power of certaimtysicity of knowledge (for both teachers) and
source of knowledge (for only preservice teachéisensions. For this reason, the finding
should be explained with caution in order not teroextrapolate what it means in practical
terms.

Interestingly, this finding was also consistenthatite responses of both preservice and

inservice teachers to item qua.l2in more inclined to educational philosophy)o#®here 80%
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of preservice teachers indicated being constrigttionly 58% of inservice teachers declared
being constructivist. The finding that more pressxteachers indicated more constructivist is
consistent with the theoretical framework of thisdy where teachers were trained in a
constructivist learning environment. This findingyrbe partly due to the number of years
preservice teachers have spent in college as wétleaimpact of the constructivist learning
environment on them. By the time students gradirate college, they would have identified
themselves with constructivism. On the other héimel percentage of the inservice teachers did
not align with their instructional practice. That if 58% of inservice teachers rated as being
constructivist, the remaining 42% should have ré¢sd constructivist on the instructional
practice scale. By this rating, it would have cheththe overall instructional practice of inservice
teachers.

Comparison of constructivist and behaviorist presevice teachers The researcher
wanted to have better perspective of the educdtpmsophy of preservice teachers, based on
how each of the two paradigms related to instruetipractice. The preservice teachers who
indicated being constructivist (80%) were seledteth the fifty participants. The Pearson
correlation coefficient indicated that constructvpreservice teachers’ epistemological beliefs
had a correlational relationship with their progetinstructional practice € .38,p = .02). These
constructivist preservice teachers had a mean s¢@d and 2.0 for epistemological beliefs and
instructional practice respectively. The preserveachers were more likely to adopt
instructional practice based on their epistemolaldieliefs. The 20% behaviorist preservice
teachers did not show a correlational relationsleveen epistemological beliefs and
instructional practicer(= .58,p = .08). The finding implied that constructivisegervice

teachers seemed to be more likely to adopt studemtered instructional practice in spite of the
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constraints that could prevent them from practi¢hegr beliefs. The behaviorist preservice
teachers might not be able to adopt instructiorettce based on their educational philosophy.
The behaviorist preservice teachers had mean sob25 and 2.1 for epistemological beliefs
and instructional practice respectively.

Comparison of constructivist and behaviorist inserice teachers As demonstrated in
this study, there was a significant relationshipween the overall epistemological beliefs and
instructional practice of inservice teachers. Bas@the response to item qual 21y more
inclined to educational philosophy of...constructivisehaviorisif), further analysis was done
to see whether the constructivist inservice tealggistemological beliefs related to their
instructional practice. After the Pearson correlatiest was administered, there was no
significant correlational relationship between gmsological beliefs and instructional practice
with r = .05 ando =.74 of constructivist inservice teachers. Thigling seemed to indicate that
inservice teachers were not likely to adopt ingtamal practice, based on their epistemological
beliefs due to a number of constraints. The constist inservice teachers had a mean of 2.5
and 2.1 for epistemological beliefs and instructigoractice respectively.

At the same time, the Pearson correlation testaslasnistered to check the relationship
between epistemological beliefs and instructiomatpce of inservice teachers who rated
themselves as behaviorist. The analysis revealdefiistemological beliefs of the behaviorist
inservice teachers had a significant positive dati@al relationship witl = .48 andp = .006
and mean scores of 2.6 and 2.2 for epistemolofgelédfs and instructional practice. The finding
implied that the 34% of inservice teachers, whaodatd being behaviorist, were more likely to
adopt more traditional instructional practice asytlwere constrained by workload, mandated

testing, etc.
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The above findings bring into perspective two intpot things worth discussing. First, it
is more likely that inservice teachers with condtittist learning philosophies might not be able
to teach, based on their epistemological belietstdithe certain constraints. Second, behaviorist
inservice teachers are more likely to adopt insimnal practice, based on traditional learning
pedagogies. With such revelation, the findings sgkta suggest that majority of inservice
teachers (both constructivist and behaviorist tee)lseemed to be using traditional learning
pedagogies in their classrooms. This conclusioticog the previous literature that inservice
teachers gradually reverted to the use of morétimadl learning methods. The exception is that
there are teachers who might have been usingitraditiearning methods. In this case, they
might not have necessarily reverted to more trawlgti methods. Rather, they might have been
consistent in the use of traditional methods alhgltheir teaching. Nonetheless, the current
standards and benchmarks are designed with congtstiphilosophical foundation. There is the
possibility that inservice teachers would strugglstay within such standards and benchmarks.
When this happens, it will have adverse effecttadents’ learning and development.

In comparison with the preservice teachers, thaltefom both participants were
directly opposite to each other. Where construstipreservice teachers had a significant
correlational relationship between epistemologoediefs and instructional practice,
constructivist inservice teachers did not. On ttheeohand, whereas behaviorist inservice
teachers had a correlational relationship betwg@&temological beliefs and instructional
practice, the behaviorist preservice teachers didhhowever, the behaviorist preservice teachers
had a lowep value closerr(= .58,p = .08). This finding seemed to show that thergilssome
possibility of a correlational relationship. Algbe preservice teachers gave a projection of their

instructional practice as compared to the actistuictional practice of inservice teachers. With
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such projections, it is likely some of the partamps might not have reflected deeply on what it
takes to be a behaviorist before responding tctineey.

Preservice teachers’ epistemological dimensions amastructional practice. Among
the preservice teachers, correlation analysis ateécthat two of the epistemological beliefs
dimensions (certainty/simplicity of knowledge, aswlrce of knowledge had a positive
significant correlations with instructional pra&ioNVhere the certainty of knowledge dimension
had a moderate correlation% .61,p < .001), source of knowledge had a weak significan
correlation ¢ = .33,p = .02). The significant correlational relationshimplied that a
development in the certainty/simplicity and sous€&nowledge dimensions of epistemological
beliefs was likely to lead to preservice teach@&soming more constructivist. These two
dimensions confirmed the findings of previous htere that epistemological beliefs related to
instructional practice (Brownlee, 2003b; Hofer, 20Blofer & Pintrich, 1997; Pajares, 1992).
The more preservice teachers believed knowledgeweas fluid, closely interrelated, and
constructed through interaction, the more they ieieate student-centered learning
environment (constructivist).

Conversely, two dimensions had insignificant negatiorrelations with instructional
practice (justification and attainment). This findiillustrated the complex nature of the
epistemological beliefs system. It was demonstrttatinot all of the dimensions of
epistemological beliefs developed at the same p&@déd. insignificant relation between
justification, attainment and instructional praetipreservice teachers were likely to have
difficulties in using evidence to discriminate betmn different kinds of knowledge claims. At
this point, preservice teachers were likely to alsgervation and what feels right as criteria to

validate knowledge instead of using step-by-stegess of inquiry to evaluate the knowledge. It

129



can be inferred that preservice teachers with famdes in their dimensions are more likely to
accept or endorse certain kinds of knowledge witlsetous scrutiny. In this way, preservice
teachers will not be good role models on validakingwledge claims to their students.

The ability of a student to discriminate betweehdvienowledge from opinions and
assumptions is a higher-order learning skill thetidd be an important part of students’ college
education. For example, item jus cbirect answers in the field of education are mamatter
of opinion than fagtrequired participants to critically evaluate beém opinion and fact before
they could respond to the survey. In this casendes exists for effort and constant practice in
order to be proficient in carrying out such a tadke Bloom’s taxonomy places evaluation as a
higher-order learning skill. In the same vein, jingification for knowing dimension requires
rules of inquiry to validate the accuracy when dimtating about knowledge. Such activity will
require extensive practice on the part of preserteachers so as to become proficient in
evaluating different kinds of knowledge. The nergts for further research into why there are
differences in the development of epistemologi&dieis dimensions. Findings from such
research will give more insight to teacher edusator how to effectively help their preservice
teachers to focus on developing holistic epistegiokd beliefs.

Inservice teachers’ epistemological dimensions andstructional practice. Regarding
the relationship between inservice teachers’ emistegical beliefs dimensions and their
instructional practice, the result was slightlyfeliént from the finding for the preservice
teachers. The analysis showed only one positivafgignt correlational relationship between
certainty/simplicity and instructional practiae< .50,p < .001). Since this dimension represents
the nature of the knowledge component (Hofer &miht 1997), it can be interpreted that

inservice teachers with the epistemological belieét knowledge was ever-changing and
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interrelated were more constructivist and werelyilke make their instructional practice student-
centered. The belief that knowledge is changiragrisasonable basis for inservice teachers to
allow their students to actively participate in ti@ssroom activities.

This finding is consistent with the previous litena that the more advanced in
epistemological beliefs, the likelihood teachers agnstructivist learning pedagogies (Hofer,
2001; Hofer & Pintrich, 1997; Pajares, 1992). Howm¥his finding should be interpreted in its
right context since it was just one out of the fdumensions of epistemology. The
certainty/simplicity of knowledge was the only dinséon with eight items. With a total of
eighteen items, the certainty/simplicity alone \almost half of the total number of items. No
wonder, the overall epistemological beliefs alsd aaignificant positive correlational
relationship with instructional practice. To calatd the overall epistemological beliefs, the
dimension with the most number of items is likedyimpact more on the overall mean score.

From another perspective, based on the years diiteg the analysis indicated that only
the eleven inservice teachers with 31-40 yearsaiftting experience had a correlational
relationship between epistemological beliefs arstiuttional practice. Besides this category,
none of the other year groups (1-10, 11-20 and®IeBcombination of them had a significant
correlational relationship. There would not haverbany significant correlation relation if this
group of inservice teachers had been left outisfgtudy. It is interesting how the self-report
ratings of the eleven participants could impactlenseventy inservice teachers and, eventually,
lead to a significant correlational relationship.

The other three dimensions of inservice teachgristemological beliefs had
insignificant negative relationship with instructad practice. This finding implied that the more

inservice teachers were constructivist in the utdtonal practice scale, the less sophisticated
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they were in the source, justification and attaintvad truth dimensions of their epistemological
beliefs. Based on the three dimensions that hagnifisant relationships, it could be inferred
that there was the possibility that inservice teaslinad problems deciding whether to believe
knowledge was based on an external figure anddad transmitted or knowledge resided in
themselves, which could be constructed throughracten (source). It also meant that their
ability to discriminate between knowledge claimswamewhat at the elementary level
(justification). At a time when teachers and reskars are still divided between the use of
transmission, and construction as a way of helptndents better retain information, inservice
teachers should be given the needed training dsawelxtensive practice in order for them to
have a refined beliefs on the process of knowing.

Previous literature indicated that teachers wei@@d in a constructivist environment but
ended up using traditional methods (McKinney & k#gz22008; Smeaton & Waters, 2013). On
the contrary, this finding suggested the oppo#it¢his case, both preservice and inservice
teachers indicated a somewhat average epistemaldmgbiefs but adopted more constructivists
learning approaches in their classrooms. Chai (Rftlhd evidence that inservice teachers, who
believed in knowledge transmission, made studessipe recipients of information in their
respective classrooms. Therefore, preservice aehiite teachers, showing negative
insignificant relationships between the sourcetjfjaation and attainment dimensions against
instructional practice, were likely to believe mameexternal knowledge and make their students
passive learners. Eventually they use observasdraais to check the accuracy or correctness of
knowledge. The preservice and inservice teachdrsipresent study demonstrated something
different, based on the data. Instead, where inseteachers’ instructional practice was more

constructivists, they had a somewhat average epwtgical beliefs system.
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The correlational statistical procedure amongall fepistemological dimensions
indicated three main relationships among the dimoess These were certainty/simplicity of
knowledge with source of knowledge; certainty/siicipl of knowledge with attainment of
truth; and attainment of truth with source of knedge. As indicated above, all these significant
correlations were positive in nature, and for thatter, it can be concluded that an increase in
anyone of the dimensions mentioned led to a cooredipg growth in the other dimension. Since
positive significant correlational relationshipsrer@ot reported among all the four dimensions
of epistemological beliefs, it was a demonstrattmat between some dimensions, there was not a
corresponding growth as the other dimension deeelop

Hofer (2000) also reported three significant pgsittorrelations among first year
psychology students. Interestingly, two of thesedhsignificant correlations were between
certainty/simplicity of knowledge against sourceknbwledge and attainment of truth as
reported in this study. Apart from the consisteatthis finding with Hofer (2000), the findings
indicated a stronger statistical power of the eetydsimplicity dimension over the other
dimensions. Such result is not a big surprise éadéisearcher since the certainty/simplicity
dimension alone had eight out of eighteen itenth@discipline-focused epistemological beliefs
guestionnaire. The need exists for further stuttiesxplain why preservice and inservice
teachers with somewhat average epistemologicatfeatould still demonstrate more
constructivist’ instructional practice.

Implications for Practice

From the findings and discussions, it was iderdifieat preservice teachers indicated

being more constructivist in their projected instional practice and, therefore, confirming the

first part of this theoretical framework. Howevdata from the inservice teachers in this study
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indicated that they still continued to use morestarctivist instructional practice despite
somewhat average epistemological beliefs. The seotion is the discussion of the overall
implications of the study.

Epistemological beliefs and teacher educatiombespite the groundbreaking work by
Perry (1970) and the popularity of the conceptpms$temological beliefs, there seems to be an
inadequate coordination between researchers iegiseemological beliefs’ area and teacher
education. In all the literature reviewed for teiady, there was no evidence where state or a
school district was incorporating the concept astgmological beliefs into its teacher
preparation programs or professional developmemictila. Looking at those who have done
extensive research in this area, it is likely that concept of epistemological beliefs is popufar i
the psychology discipline. The popularity of thencept among psychologists seems to suggest
that personal epistemology might still be a newceg to superintendents, principals, and
educators as well as inservice teachers. For exanmpbne of the schools, one principal
mentioned that it was his first time of hearing tbemepistemologyThere might be several
others who are yet to become familiar with theimaepistemological beliefs system and how
that relates to their instructional practice.

Based on the significant correlational relationdigween epistemological beliefs and
instructional practice, the need exists for a cosaton to begin among teacher educators and
the school districts’ leadership on how they cquidsibly identify and nurture both preservice
and inservice teachers’ epistemological beliefa@ls as align them to their instructional
practice. Kienhues, Bromme, and Stahl (2008) stidtadmany studies have reported that the
more sophisticated teachers were in terms of #matemological beliefs, the more they were

capable of adopting positive instructional praditieat translated into better student learning and

134



development. The need exists for practitionergather education to liaise with researchers in
this field of epistemology and identify possibleysdo design interventions to benefit inservice
teachers.

This study revealed that constructivist inservegchers were not likely to practice,
based on their epistemological beliefs since tiaare no correlational relationship between their
epistemological beliefs and instructional practiceall of the standards and benchmarks at the
K-12 setting, they are designed based on constisicghilosophical principles. For this reason,
if inservice teachers are not able to organize teaching and learning environment based on
constructivist principles, it is more likely thdtet goals and objectives for these standards and
benchmarks might not be achieved. Hence, the nasts éor a discussion and investment in the
epistemological beliefs of the inservice teachers.

Inconsistencies in beliefs and instructional practie One of the major findings
identified in this study was that there was no sigant difference between the overall
epistemological beliefs of preservice and insertgaehers. The preservice teachers had slightly
more advanced epistemological beliefs over theruseteachers. Contrary to the expectation of
the researcher, inservice teachers reported a sbhatewerage epistemological beliefs’
development. The finding implied that several yedreaching and interaction with different
stakeholders of education were possibly not an rapbfactor in improving upon the
epistemological beliefs of inservice teachers.

Since previous research has reported that epistgmeal beliefs filter the decisions of
the teacher (Brownlee, 2003b), the need existelp preservice and inservice teachers become
conscious of their epistemological beliefs system laow that impacts their decisions. At the

same time, preservice and inservice teachers sleoglage in academic activities that will help
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to improve their epistemological beliefs. For exénMuis, Franco and Gierus (2011) used six
repeated test sessions to measure how the episigicallbeliefs of statistics students improved
overtime. Moreover, educators can possibly try uthegi teaching and learning strategies such as
problem-based learning for the preservice and wseteachers to reconsider how they perceive
the nature of knowledge.

The comparison of each of the epistemological tetienensions for both preservice and
inservice teachers revealed a significant diffeeeinconly the certainty/simplicity of knowledge
dimension. The certainty/simplicity of knowledg@mesents the nature of knowledge aspect of
epistemology (Hofer & Pintrich, 1997). This findingeans that the preservice and inservice
teachers are distinct groups, based on the bak¢knhowledge is ever-changing and interrelated.
From the data, it is likely that some of the ingegwteachers might not believe that knowledge is
fast changing and interrelated as well. Such beli@iservice teachers will not help in preparing
students to face the challenges of tomorrow. Tleeeinservice teachers’ beliefs about the
nature of knowledge should be a matter of conaeedticators.

The second part of the findings indicated thahlpreservice and inservice teachers had
partially-developed epistemological beliefs syst&ime four dimensions, as explained in the
third chapter, come together to form preserviceiasdrvice teachers’ overall epistemological
beliefs system. If only one out of the four dimems had a significant difference between
preservice and inservice teachers, it is an indicahat the three other dimensions (source of
knowledge, justification for knowing, and attainmehtruth) were possibly not developing as
they were supposed to develop. Where there wagdisant difference between the preservice

and inservice teachers on the belief about theraatiknowledge, there was no corresponding
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advancement in the process of knowing (Hofer & fiht 1997). However, the two aspects
come together to form the epistemological beligftem.

The problem with this finding is that both preseevand inservice teachers were likely to
believe that knowledge “originates outside the aell resides in external authority, from whom
it may be transmitted” (Hofer & Pintrich, 1997,381). Also, both teachers were likely to use
observation and what felt right in checking theuaacy or correctness of knowledge. Such
frame of mind is likely to affect the teaching dedrning process. Teachers will possibly see
themselves as more knowledgeable and experienaadhkir students. As a result, they will be
inclined to provide their students with all theamhation they will need. Therefore, the
epistemological beliefs’ profile of teachers shobdédkept and periodically updated to identify
possible interventions that are effective in depglg the other three aspects of their
epistemological beliefs. At the same time, the reaslts for further research, which will make
use of observation and interview to identify whatild possibly account for the differences in
their epistemological beliefs. With this qualitaidata, it will be possible to triangulate the
accuracy of preservice and inservice teacherstapisiogical beliefs and instructional practice.

Looking at the significant differences that werpaged among the four dimensions of
epistemological beliefs as well as the differenoagsponse to item qua_3, the epistemological
beliefs of teachers did not develop at the sang hatother words, one should not expect all
teachers to believe that knowledge is tentatiterialated, constructed, and evidential at the
same time. If this statement is valid, then itkelly that both preservice and inservice teachers
have poorly developed epistemological beliefs spsty implication, they have poor beliefs
about the nature of knowledge and process of krgv8imce epistemological beliefs relate to

instructional practice, these poorly developed disians of epistemological beliefs (source,
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justification, and attainment) are likely to affélse instructional process adversely. From
previous research, the epistemological beliefsesydtas useful implications for a number of
academic variables (Hofer, 2000). For this reagomi]l be instructionally strategic to measure
or be aware of the level of development of eacktepiological belief's dimension and how it
can be fostered to ensure the desired instructymaatice for effective student learning and
development. By looking at the differences in tearg of teaching of preservice teachers
(between 1 and 39), which could not lead to sigaiit difference in epistemological beliefs, the
need exists for well-structured interventions fosdrvice teachers.

Differences in reliability. One of the inconsistencies that manifested isqrrece
teachers’ data was the poor reliability. Where @rase teachers had a Cronbach alpha ranging
between .28 and .48 for the epistemological belibfs inservice teachers reported .59 to .71.
Under certain circumstances, poor reliability isasated with poor construction of survey
guestions that combine to form a construct. In plaiicular situation, the discipline-focused
epistemological beliefs questionnaire has beematdd. With this, two reasons may possibly
explain why there was poor reliability among thegarvice teachers. First, it is possible that the
preservice teachers were not well informed abaeit thwn epistemological beliefs and, for that
matter, rated the survey questions without serilmtngspection of what they believed about the
nature of knowledge and the process of knowingo&dly, it was likely the preservice
participants were merely completing the surveyroteoto make way for their seminar class
since this survey was completed before the beginoirthe seminar sessions. For example, it is
common to find participants who will check randoombers on the Likert scale without

necessarily paying attention to the demands o$tineey.
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The implication of this reliability issue is that$ likely to deny researchers from getting
valid data that are representative of the studaalfation. These are just speculations, and there
might be other possible reasons why preservicdegahad poor reliability coefficients. To
overcome this problem, researchers should proldablg a focused group interview with
participants to make sure they understand the nbofehe survey questions in order to provide
the best response. At the same time, researcheigeaa general description of the study and
the importance of subjects’ participation to hedpve a real life problem or gain deeper insight
into the problem. Researchers should be emphatibeorights of the participants not to take part
in the research, so that those who decide to takegpve honest information.

Inconsistencies in preservice and inservice teactgmata. Also, there was an
inconsistency between the responses to item qudeél ¢hat | am not practicing the
educational philosophy to which | subscribg &nd qua_2I(@m more inclined to educational
philosophy of}. For the first item, preservice and inserviceleas rated 58% and 59.2%
respectively where the ratings for the second \B8£é and 58% in favor of constructivism. The
data were suggestive that the same percentages#mice and inservice teachers felt they could
practice, based on their educational philosophyvéier, there was a major difference in the
percentage ratings on their educational philosdBf$6 against 58%). Where the inservice
teachers had similar percentages for both itenesgpvice teachers had about 20% increases.

Again, eighteen percent (18%) of preservice ragebdedaviorist with 34% from the
inservice teachers. The results seemed to sudges third of inservice teachers who indicated
being behaviorist were more likely to practice d¢amdivist learning pedagogies since it did not
reflect in the inservice teachers’ instructionagiice mean score. It can be inferred that

inservice teachers within the behaviorist categoight have rated themselves as more
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constructivists. This finding does not support jwes literature that people who believed in
behaviorism were likely to use traditional learnpepdagogies. Therefore, the need exists for
further research with mixed methods to gain betteterstanding of how their educational
philosophies influence their instructional practice

Demographic characteristics of the participants Further analysis of inservice teachers
revealed that the correlational relationship betwegistemological beliefs and instructional
practice was due to the statistical power of inserteachers who had taught for more than thirty
years. Interestingly, none of the other categqties0, 11-20, and 21-30) or a combination of
them had a significant correlational relationsHipis finding brings an important point to
researchers on the need to pay attention to thedieaistics of the research participants. For
example, if the participants were to be only ingErteachers with thirty years or less of
teaching experience, it would be more likely tlnereé would not be any relationship between the
overall epistemological beliefs and instructionagtice. In the same vein, if the research
population was predominantly inservice teacherk wibre than thirty years of experience, it
would not have come to light how certain categoofeisservice teachers did not teach, based on
their instructional practice. It will be appropedbr researchers to be mindful of the participants
they use for various studies. Ideally, the needtsexor a representative sample of the population
to be used so that researchers will be more infdramehow the population dynamics affect the
final results of a study.

Influences on constructivist instructional practice It was demonstrated in this research
that teachers could not practice their epistemobddieliefs due to certain factors such as
workload, mandated standards, parental expectaotmol culture, among others. In the first

place, the availability of this evidence implieattthere are possible threats that can constrain
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the efforts of teachers in their attempt to pro\stielent-centered instructional practice.
However, this study indicated that these constsandre not likely to influence the preservice
and inservice teachers to adopt less constructeashing pedagogies. Looking at the nature of
these constraints, there is the possibility the¢iwice teachers without the needed support
system in their schools are likely to revert to tise of more traditional methods when they
begin to feel such pressure. Liu and Ramsey (28)rted that about 50% of inservice teachers
return to the classroom after five years of teagline to the job-related problems. Their

findings imply that about half of beginning teacharight be lost if timely interventions are not
put in place.

The Common Core Standard was adopted by diffetatgssin the United States in 2010.
Regardless of the financial resources, qualityhefiuman resource (teachers), performance of
schools, nature of communities, and others, stipartments of education have the
responsibility to ensure that the teachers perfasraxpected. In the process, it is likely that
certain instructional decisions of teachers migintflict with their personal epistemological
beliefs. Such conflicts can possibly influence tess to adopt traditional learning methods. As a
result of the negative impact, inservice teachedstaacher educators should guard against
tendencies that will force them to practice lessstactivist pedagogies. Open communication
on issues of this nature will help to bridge the batween policy makers, curriculum designers
and teachers. Conducting further studies on theaatgf workload, mandatory standardized
tests, school culture, etc. on instructional pcacwill help educators to have informed
perspective on how to design a comprehensive clunc to guard against such threats.

Differences in the dimensionsThe analysis also revealed that there were severa

negative insignificant relationships among the disiens of both preservice and inservice
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teachers. Preservice and inservice teachers’ epsbgical beliefs and instructional practice
gave some indications that certain dimensions (gslbejustification and attainment) did not
have any corresponding increase while the cert@imyplicity and source of knowledge
dimensions increased. The epistemological beliftesn comprises four dimensions. As
discussed earlier, the development of each of ithemkions is important in ensuring overall
sophisticated epistemological beliefs. If two ofdk dimensions were somewhat at the novice
stage, it is an indication that the overall episikgical beliefs of preservice and inservice
teachers did not develop as expected.

Based on the meaning of the justification of knalgie and attainment of truth
dimensions, both preservice and inservice teachers likely to struggle with finding the
accuracy and correctness of knowledge. In suctuatgin, preservice and inservice teachers
might not be able to use a rigorous process taidigtate between valid knowledge from an
opinion. Such a tendency is likely to affect tretirdents adversely. Though the researcher did
not find a significant relationship, yet it is impant for the attention of educators and teaclhers t
be drawn to this possible downward trend in thpistemological beliefs. At the same time, the
need exists to find strategic ways of approachiegtéacher preparatory and professional
development curriculum so as to address thesee@iftées in dimensions.

The negative relationships suggested that teaebeneslikely to take certain instructional
decisions in their various schools that would r@hbcessarily connected to what they believe to
be the best practice. For example, thirty-four pet¢34%) of inservice teachers rated being
behaviorists. However, this percentage did not Isagmificant impact on the overall
instructional practice of inservice teachers. Timding was an interesting finding that has to be

studied closely in the near future research. Tloeeeimatters of epistemological beliefs and
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instructional practice should form the bedrockezdher education and professional
development programs in order to overcome thetsitudhat teachers trained in constructivist
environments will not end up using traditional pgolgies (Brownlee, 2003b). If constructivism
is enshrined in standards of education in the Ksdtfing, the need exists to maintain the most
popular learning pedagogy that best aligns withstaedards.

Limitations and Future Research

One of the limitations of this study was that tesearcher failed to gather data on other
relevant demographic information (eg. age, gergtaro-economic status, and highest
education) of the participants. Such informatioruldichave been helpful in trying to study the
differences between the epistemological beliefsiastiuctional practice of preservice and
inservice teachers from different perspectives.adse such data were not available, there were
few independent variables that were available tatistical testing, analysis and interpretation.
Future research can consider using other relevanbdraphic information (eg. gender, level of
education, age, etc.) to test differences betwpetemological beliefs and instructional
practice.

Second, the use of one hundred and thirty-onécpants (made up of fifty preservice
and eighty-one inservice teachers) could have bemeased. Large sample sizes are important,
especially in order to report the effect sizeshef significant differences that are found in the
study. Hofer (2000) used three hundred and tweintparticipants in the original study. The
current study used less than half of her sampke aizd as such, this small sample size could
possibly explain why a confirmatory factor analysis not considered as additional statistical

test in this research. Again, with a small sample,ghe findings would not have the needed
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statistical power to be used as a basis to argurttings reported by other researchers with
larger sample sizes.

Third, unlike the inservice teachers, the religptoefficients for the preservice teachers
were generally low. With a range of .28 to .48 r¢éhmight be serious issues that could possibly
account for this poor Cronbach alpha scores amoeggpvice teachers. Moreover , based on the
responses by participants to item quaAdich of these are likely to cause discrepancies
between what you believe and what you will practtben teaching), about 32.5% (13 out of
40) preservice teachers indicated inadequate kniy@len effective instructional practice. It is
possible that preservice teachers, regardleseofeépistemological beliefs system, did not know
how to effectively organize their projected instranal environment to reflect their beliefs.
Unfortunately, such investigations were not witthie confines of the design of this research. It
is unfathomable as to why inservice teachers hadpable Cronbach alpha whereas preservice
teachers did not. The researcher assumed thatpreservice teachers did not reflect
thoughtfully on the survey questions before answgetihhem, or they were in a haste to complete
the survey. There is the possibility that if a graf participants does not understand the
meaning of survey items in a scale, it can affieetreliability of the scale. On this basis, thechee
exists for future researchers, using the same ptipuk with this instrument, to look at what
might possibly account for the generally low or pGoonbach alpha values as reported in this
research.

Last, the use of only a self-reported Likert secabale it difficult for the researcher to
obtain some relevant information that would havedsimore light on the epistemological beliefs
and instructional practice of the participants. Tie of self-reports has received negative

reactions from several researchers (Hofer & Pintri®97; Muis, 2008). For example, by using
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interviews, focus groups and classroom observatamgd have brought out relevant questions
for preservice and inservice teachers to respotsh, & would have been visible for the
researcher to see the kind of instructional pradtat inservice teachers were adopting in the
classroom. Since a provision was not made for ajbalitative research instruments, there were
issues in their responses that needed to havedx@amned in a more holistic way.

Conclusion

In conclusion, this quantitative research soughdéntify the relationship between
epistemological beliefs of preservice and insertgaehers. Previous literature indicated that the
epistemological beliefs related to instructionagtice. Also, inservice teachers, who were
trained in constructivist learning environmentyemred to the use of traditional learning
pedagogies. The current study indicated that brgkegovice and inservice teachers were not
likely to revert to the use of more traditionalri@ag pedagogies. However, further analysis
revealed that the constructivist inservice teactemstemological beliefs did not have a
correlational relationship with instructional priaetdue to some factors like workload, mandated
testing, Common Core Standards, among others. These correlational relationship between
epistemological beliefs and instructional praco€®ehaviorist inservice teachers. Thus, the
significant positive correlational relationship Wween the overall epistemological beliefs and
instructional practice was as a result of the imp&the behaviorist inservice teachers.

This study found that both preservice and inserteegehers had a somewhat average
epistemological beliefs with slightly above averagestructivist instructional practice. As a
result of some challenges facing inservice teachdrgh are yet to be experienced by
preservice teachers after their teacher educatimgram, constructivist inservice teachers are

more likely to face difficulties in their attempmt teach, based on their educational philosophy.
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Obviously, it is not the intention of teachers asacher educators to revert to the use of more
traditional learning pedagogies. Therefore, theithe need for conversation, collaboration as
well as coordination among policy makers, faculegearchers, teacher educators and
curriculum designers on how both qualitative andrdiiative data on the personal
epistemological beliefs and instructional pract€enservice teachers can be used to help

inservice teachers practice, based on construckeasning pedagogies.
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Appendix A

Code Book

Labels Discipline-focused Epistemological BeliefgseQtionnaire

Certainty/Simplicity of Knowledge

certsim_1 Truth in the field of education is unchiag.

certsim_2 In the field of education, most work ba$y one right answer.

certsim_3 All professors in the field of educatiwsould probably come up with the same
answers to questions in this field.

certsim_4 Most of what is true in the field of education Iseady known.

certsim_5 In the field of education, it is goodjizestion the ideas presented (R).

certsim_6 Principles in the field of education anehanging.

certsim_7 Answers to questions in the field of ediony change as experts gather more
information (R).

certsim_8 All experts in the field of education engtand the field in the same way

Source of Knowledge

sour_1 Sometimes you just have to accept answarstfie experts in the field of

education, even if you don't understand them.

sour_2 If you read something in a textbook for gubject, you can be sure it is true.

sour_3 If my personal experience conflicts withaislén the textbook, the book is probably
right.

sour_4 I am most confident that | know somethingmwhknow what the experts think.

Justification for Knowing

just 1 Correct answers in the field of educatiaraore a matter of opinion than fact.
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just_2 There is really no way to determine wheimmeone has the right answer in the
field of education.

just_3 | am more likely to accept the ideas of soneewith first-hand experience than the
ideas of researchers in the field of education

just_4 First-hand experience is the best way ofAkng something in the field of
education.

Attainment of Truth

attain_1 If scholars try hard enough, they can flrelanswers to almost anything.
attain_2 Experts in the field of education cannodtiely get to the truth.

Instructional Practice

instru_1 | see myself as a facilitator who helpglents to construct their own knowledge
(R).

instru_2 | think lectures are the most effectiveyvi@ the students to learn a maximum
amount of content knowledge.

instru_3  Group work has limited effects on learni8gudents have to study individually in
order to acquire important content knowledge.

instru_4  When appropriate, | will encourage my stud to give their own opinions or
viewpoints on the topic we are studying (R).

instru_5 Itis important for me to make sure mydstuts learn the correct facts and
information from me.

instru_6 | will encourage my students to make sefiske knowledge with their own
personal experience or real life situations (R).

instru_7  The most important thing for my studeottearn is the definitions of the concepts
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or principles that they are studying
instru_8 | will encourage group discussions in rags for the students to see different
viewpoints (R).

Other Instructional Practice Items

qua_1 | feel that | am not practicing the educatigrhilosophy to which | subscribe to.

qua_2 I am more inclined to educational philosophy. (check either one)
o Constructivism

0 Behaviorism

qua_3 Which of these cause(s) discrepancies betwianyou believe and what you
practice in the classroom?
o Workload
0 Mandated state standardized tests of my students
0 The culture of the school where | work
o Common Core Standards
o Fear of trying something different
o | know the philosophy, but don’t know how to danitthe classroom
o Government
o Parents’ expectation of their children getting higlores on standardized
tests
o Pressure from the school administration
o Others, please specify

Note items withR were reverse coded
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