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Abstract

This study explores professional learning of teachers in a web-based=Ogedh

Learning Environment (OELE). Adult learning theorists suggest that adukglére
directed, experience-based, personally- and socially-related, prokkemedr and
application-focused learners. Constructivists suggest that the OEL#&safarners
opportunities to construct knowledge by engaging in mental and cognitive proa@ssing
an individual level and social-dialogical negotiation among learners, thusgihie
promotes high levels of cognitive functioning. However, current research hgetnot
provided any direct observation on the learning processes that mediate theeogniti
functioning of a teacher’s professional learning in the OELE. Thereforeasikdrs

were selected and think-aloud protocols were employed in this study to exeloratire
of their thought processes in the context of independent and group learning. The results
indicated individual differences in demonstrating conceptual understanding abpplic
and authentic discernment when solving authentic problems through interacting with
learning content, peers, and instructors. Some suggestions were made pertaining to
instructional conditions that fostered professional growth of teachers iageal,

OELE training.
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Chapter |: Study Overview

The need for Continuous Professional Development (CPD) to improve teaching
practice is a shared vision for many. The American Federation of Tea8Rk&@1s2010)
reported that most teachers consider professional development among one of the
essentials to helping them fulfill their job responsibilities. In addition, a 2006t repor
from National Education Association indicated that an increase in the numbacluére
participating in training programs can be considered as evidence of improvements i
teaching quality. Some even argue that professional development holds the key to
transform an ordinary teacher into a professional educator (U.SrtBepé of Education,
1996).

Professional development may serve as a critical element in helptitets
become more effective in the classroom, however, what constitutesveifiess of a
CPD program is still an open question. Some researchers (e.g. Cervero, 20ah; Fors
2002) focus on the potential of web technology to enable a unique design and
implementation of professional development programs. They argue that web-based
learning is becoming an increasingly important method, serving as a aitdvleative to
traditional classroom-based instruction. Web-based instruction provides unconventional
access that overcomes barriers of classroom-based instruction, smcé egristraints,
scheduling conflicts, and limited physical spaces (Perdue, 2003).

The widespread growth of web technologies in the application of training and
development has created tremendous research interest (Moore, 2003). Sortleerssear
(e.g. Barron, 1998; Chuang, 2002) conducted empirical studies focusing on technology as

a delivery method for the professional development of teachers. However,Hatfiel



(1996) found that this web-based delivery has had little impact on the effectiveness of
teacher training.

Conversely, a learner-focused design (Bonk & Dennen, 2003; Hannafin, Hill,
Oliver, & Glazer, 2003) has attracted significant attention in the literatmumeb-based
learning. The discussion of the learner-focused instruction is predominamgddegom
constructivist theory.

Knowledge construction, according to constructivist theorists, requiresigegnit
processing on an individual level (Piaget, 1973) and dialogical negotiation among a
group of learners (Vygotsky, 1987). Duffy and Cunningham (1996) argue thahpeni
an active process requiring an individual to interact with learning content cpeeels,
and instructors. Under these assumptions, constructivist pedagogy affords anniypor
for interactive, technology-rich, learning environments to engage leamangariety of
thinking activities facilitated by instructors and enabled by techydldgnassen, Peck,

& Wilson, 1999). In contrast to traditional, instructor-led, technolimgyised instruction,
constructivist learning environments (Wilson, 1996) support learners in a technology
mediated space of learning.

Therefore, constructivist learning environments can be a feasible CP@aeabpr
to engaging teachers in web-based learning. Accordingly, thigcbsaeglores the

learning processes of teachers in a web-based environment for professiomnad lea

Study Background

Empirical research reveals that constructivist pedagogy fadlipetdessional
learning of teachers through creating projects (e.g. Levin, Waddoups, Levin/i& Bue

2001), solving problems (e.g. McConnell, 2002), engaging in activities (elgjdkitt,



2002), building professional learning communities (e.g. Lieberman, 2000; Selwyn, 2000),
and sharing professional dialogue and expertise (e.g. North, Strain, & Abbott, 2800).
an instructional strategy gearing toward knowledge and skills applicaptadtitioners,
constructivist pedagogy orients learners toward critical thinking (&@arrAnderson, &
Archer, 2001) and reflection (e.g. Burge, Laroque, & Boak, 2000), professional
networking and discourse (e.g. Conrad, 2002; Carr-Chellman, Dyer, & Breg@) to
promote collected intelligence (Gunawardena, & Anderson, 1997) of teachers in a
professional learning community.

Furthermore, constructivist pedagogy embraces an ideology of autlyenticit
Learning ways of knowing (Grant & Wieczorek, 2000), learning ways of thinking
(Cervero, 2001), and learning ways of meaning making (Brockett, 1991; Jenlink &
Kinnucan-Welsch, 1999) are central to developing knowledgeable, skillful, and artistic
professionals in real-world practice (Clark, Feldon, Haward, & Choi, 2006). &ituat
authentic context (Brown, Collins & Duguid, 1989), constructivist learning enviroisment
can be designed to support a teacher’s effort to know, to think, and to make meaning.

The proponents of constructivism have argued that constructivist learning
environments are an effective approach to web-based instruction. Hence, Open-Ended
Learning Environment (OELE), the instructional design model underpinning
constructivist pedagogy (Land & Hannafin, 2000), which capitalizes on the capabili
web technologies (Hannafin, Land, & Oliver, 1999) may be feasible in the design of
training programs for teachers.

According to Land and Hannafin (1996), the OELE promotes conceptual

understanding, critical thinking, and meaningful learning. Equipped with interactive



technology, the OELE may enable the teachers to interact with gaiamntent, peers,

and instructors to test their personal conceptions for understanding. In addition, the
OELE may encourage the teachers to think critically through articulatigotiaton,
reflection, conversation, and collaboration that stimulate new insights and concepts
obtained from relevant and useful information to replace preconceotexhs and biases.
Hyperlinked with resources and embedded with tools, the OELE may allovatinets

to select learning tasks based upon their unique needs, perceptions, and experiences.

In the context of professional development, training goals include developing a
teacher’s professional sense of self, reconnecting to professional redp@ssiand
cultivating professional voices and identities (Brockett, 1991; Mintzberg, 200@h whi
implicates an abstract and complex task. This task may be accomplishet tivug
OELE, for it serves as a system enabling tangible, concrete, exj@tieatning, so “the
learner does not merely respond to the system; rather, he or she is integr@laodt&
Hannafin, 1996, p.37). According to Land (2000), the OELE promotes a learner’s
“sophisticated levels of cognitive functioning” (p.61). Therefore, this studyoptsrto
explore cognitive processes of teachers’ professional learning @pine-Ended
Learning Environments.

Examining the pool of literature in training and development, some scholars have
suggested scrutiny of traditional assumptions and approaches to professional
development. Schon (1987) argues that the emphasis on rigorous technical information
and textbook cases and examples has failed to meet the demands of real-woclkel practi
In addition, Clark and his colleagues (2006) argue that focusing on updating technical

knowledge and facts has not helped practitioners accomplish the complex tgsks the



encounter on a daily basis. These traditional assumptions have been criticasdanags |

in “intuitive understanding”, strategic “improvisation” (Schon, 1987, p.5), and “complex,
integrated skills” (Clark, Feldon, Howard, & Choi, 2006, p. 348) necessary to solve ill-
defined or ill-structured problems, which teachers actually confront in practic

Moreover, Cervero (2001) argues that traditional training approaches thatraim f
information dissemination have failed to accommodate needs, interests, and cohcerns
the teachers. Accordingly, information-focused approaches (distributtoarahg
materials) often result in passive learning that is either irrel@ransignificant to the
challenges teachers encounter in the classroom.

According to National Center of Educational Statistics (NCES, 1999), teachers
often participate in formal professional development that is propagated by the school
district staff and principals who determine participants, content, logiatics
implementation. These so called, staff-development programs (e.g., workshops,
conferences) usually involve a short-term focus and allow little opportunity for
experiential or interactive learning with colleagues or experts. €eaghsome schools
and school districts are highly encouraged or even required to attend thesg learnin
events and pursue designated goals and agendas prescribed by their adamniSuah
programs seem proprietary and authoritative, for they impose a top-down, actanis
to-teacher, and instructor-to-learner approach to professional development.

Conversely, distance education (DE) offers an opportunity to shift from
instructor-directed to learner-focused approaches. The leading DEsthémhael
Moore (1973) characterizes distance learners as independent, autonomous, and self-

directed individuals separated physically from an instructor and peer leabgdo this



physical separation, Moore (2003) argues that learners need to be the censralfDE
systems, and technology serves as an imperative link of the systems. Persmuaéis
equipped with advanced web technologies become a transformed new mediumvéhat se
as “carrier, distribution, display, instruction, and interactive medi(ifeters, 2003, p.89),
so learner-focused instruction can now be made possible.

Moreover, Brookfield (1995) argues that distance education, web-based
instruction, and open learning systems have become emerging trends in stdditing a
learning, exemplifying the principles of androgogy (Knowles, 1990), whichglace
emphasis upon the development of self-concept, the learner’s experience, thd persona
and social roles the learner plays in life, readiness to learn, and immetiaaplication
(Cross, 1981). According to Cross, adult learning is self directed, experieneéd bas
personally and socially related, problem oriented, and application focused.

Additionally, web-based learning is epitomized in constructivist priasifDuffy
& Conningham, 1996; Jonassen, Peck, & Wilson, 1999). The constructivists argue that
knowledge construction involves an individual learner in mental and cognitive processing
(Piaget, 1973), as well as a group of learners in social, dialogical, and reflective
processing (Vygotsky, 1987).

Examination of these two strands of theory (adult learning and constructivist
learning) shows differences in perspectives, as well as simgapiti@ssumptions. The
adult learning strand adopts humanist perspectives focusing on the learnershevhil
constructivist strand adapts to the view of cognition, emphasizing the learooegsgr
Both strands of theory identify influential factors critical to distaadelt learners. Adult

learning and constructivist learning converge on a learner-focused, instrudasitm



that accommodates the needs of adults’ web learning quest. Therefore, web-base
instruction has the potential to combine the two strands’ views on humanistic approaches
to development and cognitive processing required in learning.

Web-based instruction relies heavily on the technological development of the
Internet. Internet technology, precipitating access to an enormous amaubtmgition
and fluid, dynamic learning content, has engendered a new teaching and learning
paradigm, shifting from content to process (Vogel & Klassen, 2001). Accordingly,
process-based approaches promote authentic learning of practical knoariddge
applicable skills (Slavkin, 2004), which empowers the learners to become setwsiti
process, adaptable to change, and aware of the benefit of information techndlmggt” (

& Klassen, 2001, p.104).

These technologies hold the promise of supporting and mediating knowledge
construction in web-based learning environments. However, in the context of teacher
training, several researchers have placed their emphasis on evaletibgsed
programs by measuring the change in participants’ attitudes (e.g. M&c8tmyth,

2007; Villar & Alegre, 2007) and in their perceptions (e.g. Liu, Theodore, & Lavelle,

2004) through a pre- and post-test comparison. Some studies explore the effectiveness o
training programs based on the subjects’ opinions and feedback (e.g. Connolly, Jones, &
Jones, 2007; Lueck, 2001; Hur & Hara, 2007). Incorporating various inquiry methods
including questionnaires, focus groups, or interviews-- either immediatelyaor at
convenient time after the training has already taken place-- these stigies a

teacher's memory to recall information in order to gauge the impact of trgurongsses

or outcomes of learning. Yet, current literature has not provided any insight about



observing and monitoring the change of a teacher’s cognitive and reasoterdusitag a
professional development program. Therefore, the purpose of this study is to delineat
this cognitive process of teachers in web-based training by using an olosevatethod
called think-aloud protocols.

Think-aloud protocols are employed in this study to observe the teacher’s
independent as well as collaborative processes of professional learningdidgd¢or
Ericsson & Simon (1993), asking the teacher to verbalize thoughts concuwhatly
solving an authentic problem can generate concurrent verbal protocols fongtud
cognitive processes of self-directed, individualized learning. Additiortallgxplore the
impact of interaction and meaning negotiation among learners, each teacher is
interviewed after completing the OELE instruction to obtaining retrosfgectrbal

protocols about collaborative learning.

Problem Statement

The OELE has the potential to optimize web technology to support a learner’s
cognitive functioning. Reviewing the literature indicates that constratapiproaches to
teacher training may promote conceptual understanding and critical thinkiingtta e
real-world connection between knowledge and practice as learning outcomes.eHowev
current research has yet to provide empirical evidence on how a leaowritve
functioning is mediated in the learning process in order to develop a teacher’s

professional expertise in a web-based, OELE program.



Purpose

This study purports to explore cognitive processes of teachers in web-based,
OELE modules. These modules include learning activities that prompt thertetache
solve ill-structured, authentic problems in the classroom. Embedded with resources,
equipped with tools, and provided with scaffoldings, the OELE modules engage a teacher
in cognitive activities in order to develop professional expertise. Thereferputhose
of this study is to observe the actual practice of the OELE instructiontfi®rantage
point of a teacher engaged in professional learning.

Theory suggests that the OELE instruction enables learners to construct
knowledge individually and collectively as a group. Moreover, the proponents of
constructivism assert that learning requires, mindful, cognitive progeseian
individual level (Piaget, 1973; Wink & Putney, 2002) and dialogical negotiation among a
group of learners (Vygotsky, 1978; Daniels, 2001). Accordingly, a teacher’s thinking
processes are mediated by various learning activities embedded inltEent@idules,
and interacting with these activities, independently and collectivedygasup can impact
individual teacher’s thoughts in performing problem-solving tasks. Therefore, the
interest of this study aims for exploring thought processes of teachkidearify factors
that contribute to the development of professional teaching expertise in wezh-bas

OELE modules.

Resear ch Questions

This study purports to explore cognitive processing of teachers in a web-based,

professional development program guided by the following research questions:



1. What is the nature of a teacher’s thought process when attempting to solve an
ill-structured problem prompted by web-based, OELE learning modules?

2. What is the nature of a teacher’s thought process in the context of group
learning when attempting to solve an ill-structured problem prompted by web-

based, OELE learning modules?

Significance

This research explores the learning process of the OELE instruction in the
application of teacher training. The existing literature is dominated byssisns of
post effect of web-based instruction, yet very few focus on observing arlsarne
cognitive functioning while engaging in the learning process due to the timee/plac
independence. In the few studies dealing with direct observations, the research is
designed to evaluate the impact of an open learning environment upon primary (e.g.
Veermans & Tapola, 2004), middle (e.g. Davis & Linn, 2000), and high school students
(e.g. Ge, Thomas, & Greene, 2006), or undergraduate students in colleges and
universities (e.g. Ge & Land, 2003; Lin & Lehman, 1999, Cotton & Gresty 2007). These
studies have contributed to the understanding of human thinking and provide insights into
cognitive processes of children and young adults. To build upon these findings, this study
focuses on thinking processes of professional adult learners in the OELE, pbatsed-
training.

Investigating the effect of the OELE model in this study may contributetie we
based learning theory and provide an understanding of instructional techniques and

methods that impact learning. Moreover, studying a teacher’s thoughtgeeces

10



problem-solving contribute to adult learning theory with regards to various factors
impacting thinking and learning of professionals.

This effort may also contribute to the practice of professional development of
teachers and provide the stakeholders with information for decision-making.inth@m
the effect of an instructional model may increase the likelihood of developing a
pedagogically sound training program that capitalizes time, money, and manpowe

allocated to improve teaching practice.

Limitations

Employing think-aloud protocols to explore a teacher’s cognitive procestes
OELE instruction has several limitations. Firstly, the study is laritg the difficulty of
recruiting a group of participants who represent a wide spectrum of tedacherms of
the knowledge, skills, experience, and expertise. In addition, the ability tralpaés
limited when selecting only a small number of study subjects due to the demiané in t
and effort for in-depth research inquiry. Therefore, a convenient sampimgdee in
the selection of a relatively small size of research subjects is eehaema research
decision that focuses on presenting a qualitative, holistic, and in-depth undiergtaf
the phenomenon.

Another study limitation exists for data collection in real time settingsaltree
inability to control the research setting. Moreover, it is fairly difficolcdompletely
eliminate a researcher’s bias in interpreting study findings due to perdgendkships
with the subjects and the proximity of the study context. Influenced by tlesesfdahe
emphasis of study is placed upon portraying a teacher’s cognitive functiorihe in

OELE instruction in the light of uniqueness bounded by the context of this study.

11



Definition of Terms

e Open-Ended Learning Environment (OELE): an instructional model designed to
situate learning in an authentic context that allows for formalizing andgest
personal conceptions.

e Web-based instruction: a means of providing training and development to
teachers through multimedia and computer networking to mediate and support
time and place independent learning.

e lll-structured problems: problems that allow for multiple solutions or solution
paths, and unstructured goals, and solving ill-structured problems require both

domain-specific and structural knowledge in the field of teaching.

Summary

Continuing professional development can be instrumental in improving teaching
practice, when it is effectively implemented. The web can be a powerfudbtdearning
when it is wisely utilized. If the aim of learning is “the acquisition of thefthe
utilization of knowledge” (Whitehead, 1929, p.4), the essence of web-based, professional

learning is about the mastery of the art.

Web-based learning in the application of teacher training may resolve the issue of
time and place dependence; however, it cannot achieve the aim of improving teaching
practice based on that reason alone. Therefore, it is imperative to understand how
teachers as learners think and learn in order to devise a training prograsretfective

in helping these professionals apply their learning and refine their practice

12



Chapter I1: Literature Review

The research effort to understand a teacher’s thought processes in a vaeb-base
learning environment continues in this section. This review includes two bodies of
literature: theoretical explanation and empirical research. Examiduiglearning
theory and constructivist pedagogy serves as a theoretical foundationde eRkpl
training and development process of teachers as professionals in the Open-Ended
Learning Environment (OELE). This is followed by a review of related ecapir
literature, which provides an understanding of the implementation and currertgnacti

the application of constructivist approaches to professional development of $eacher

Theory

Web-based learning has become a prevalent mode of professional training and
development. This mode of learning can be defined as Distance Education (DE), in
which the instructor and the learner are separated; so that interactionrbtevego
(Moore, 1973) is facilitated by computer-based communication technologies (Moore
2003). Web-based training often serves adult learners who are professiorthls,(Pe
2003) and encompasses networked, multimedia, computing technologies (Peters, 2003);
and instructional design (Shearer, 2003) to form DE systems. Thus, in order to
understand web-based professional learning of teachers, the literatunebegias with

the discussion of adult learning literature.

Adult Learning Theory. Tough (1979) argues that professionals are goal-,
activity-, or learning-oriented. Having a strong sense of self directiortenndi@ing

learning projects, professionals desire intrinsic rewards such as enpgeléesteem,

13



and achievement (Knowles, 1990). In supporting professional learning, Moore (1973)
argues that the DE learners seek independence in planning and organizing learning
events, identifying the means and the goals of learning projects, and evenmyaluat

learning outcomes.

Moreover, self-directed, independent professionals rely on their real-world
experiences as valuable resources (Lindeman, 1961) to guide their |eBxewey(

1984). Professionals often play complex, social roles in life (Kegan, 1994; Merria
1994) that compel them to fulfill family and career-related demands. Problaynarise

in work situations, and crises may pose threats to personal and family livelihood, thus,
the desire to solve the problem or to cope with the crisis becomes a drivingdforce t
learning.

Driven by external forces such as marital failure, parenting frustradr career
change, or internal issues such as dissatisfaction, loneliness (Houle, 1961), or a
“disorienting dilemma” (Mezirow, 1991, p. 168), professionals learn to manage the
reality of life. Therefore, practical solutions and immediate appitaiare especially
useful for the professional “knowledge workers” who are constantly engaged i
“analyzing available information for relevance and value” (Perdue, 2003, p. 617) and
applying knowledge creatively.

In summary, reviewing adult learning theory indicates that teachesglére
directed, experienced-based, personally- and socially-related, probkmedriand
application-focused learners. These factors identified in the literptavide insight into

understanding the needs of a teacher engaged in web-based, professional learning.
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Additionally, integrating Computer-Mediated Communication (CMC)
technologies into a learner focused instructional design that allows faresjz,
interactive, reflective, collaborative knowledge construction (Garrison, Aoaegs
Archer, 2003) has become a major research interest in the literature of wab-base
distance education (Bonk & Dennen, 2003). This line of research, derived from
constructivist pedagogy, examines critical factors that impact &duftihg in a “web-
based learning environment” (Hannatill, Oliver, & Glazer, 2003, p. 246). To
understand web-based learning, the next section focuses on theoretical asswhptions

constructivism for professional learning of teachers.

Constructivist Pedagogy in the Context of Adult Learning. Originating from a
dual notion of egocentric speech (Piaget, 1973) and social speech (Vygotsky, 1987) in
human language development, constructivist pedagogy includes two orienting
assumptions emphasizing cognitive processing of an individual (Wink & Putney, 2002)
and dialogical negotiation among a group of learners (Daniels, 2001). These
constructivists argue that knowledge construction involves internalization (engaige
cognitive activities) and appropriation (participation in socio-culturaifies) to
transform learners’ thinking and skills and to help them adapt to the social and cultural
context of their personal and professional lives (Daniels, 2001; John-Steiner & Meehan,

2000).

Internalization and appropriation require an individual mind interacting with
social, collected minds in a social environment (Duffy & Cunningham, 1996). The
authors argue that “the activity of mind is always dialogic, connected tbeah¢p.176);

and it creates intrapersonal and interpersonal speech, which can be sharedilani@dist

15



in different social, cultural, historical, and institutional contexts to fornmosaogitural
communication. Forms of communication may vary. Direct communication (e.g.,
languages and action) and indirect communication (e.g., signs and toals)ized to
express thoughts, values, and beliefs in cultures that represent humaremtellig

According to Duffy and Cunningham (1996), learning is navigating knowledge
through one’s local, socio-cultural communication. This locality may stuggksidual
differences in intelligence including academic and practical knowlaétiggrier &
Sternberg, 1986); in social and cultural backgrounds, such as socioeconomic status,
gender, and race (Merriam, 1994); in prior knowledge and experiences (Dewey, 1984;
Knowles, 1990); in meaning perspectives, that is “the structure of psycho-cultural
assumptions within which new experience is assimilated and transformed bypaste’s
experience” (Mezirow, 1984, p.124); and in cognitive ability (Merriam & &affa,

1999). All these factors can have an impact upon adult learning. Hence, knowledge is
inherently multi-faceted, and there exist “multiple perspectivest{& Cunningham,
1996, p. 178) of knowing, thinking, and meaning making.

Learning transforms one’s mental functions (Duffy & Cunningham, 1996), which
may involve developing mental complexity (Kegan, 1994) or expanding consciousness
(Weiser, 1987) to reach maturity (Lindeman, 1961), to obtain wisdom (Sinnott, 1994),
and to increase intellectual strength (Kegan, 1994). This transformation raeliéeed
in a “social, communicative, and discursive process” (Duffy & Curirang 1996, p.181)
that engenders a “self-referential awareness and understanding” nareal “cr
reflexivity” (Brookfield, 1987, P. 74) in order to help adults examine personal ott socia

problems in a new light (Freire, 1970).
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Critical reflexivity activates cognition and metacognition to channelsone’
thinking effort into “the development of strategies for efficient proceq&hudfy &
Cunningham, 1996, p.181). Professionals who are aware of their cognitive effort and
perceptually tune into the information with data stored in their memory @é&®99), or
systematically analyze the information achieve mastery (Foxr&iyi1999).

According to Sinnott (1994), adult learning may involve a broad spectrum of
activities to develop basic skills, philosophies, and worldviews, as well as advanced
“expertise in managerial skills, mystical skills, and sophisticatecpetsonal and
organizational relations” (p. 451). In addition, prior knowledge or the professional
expertise of adult learners in their field or profession needs to be acknowledged a
identified in order to develop and design meaningful learning experiences that enable
them to think deeply about different situations and utilize their problem solvirg skil
accordingly (Merriam & Caffarella, 1999).

To sum up, constructivists assert that learning is a cognitive and interactive
process. In relating to professional learning, constructivist pegtidgogses on
engaging teachers in cognitive and dialogical processing both individually and
collectively as a group. These pedagogical assumptions have an implication for
designing web-based environment to support a teacher’s learning quest. Bhus, it i
logical to examine literature regarding constructivist pedagogy inpihlecation of web-

based, open learning environment.

The Open-Ended L earning Environment. Constructivist pedagogy, as a
mindful, negotiated learning approach, encompasses the learners, instruction, a

technology as an “open learning system” (Blackwood & White, 1991, p.136). The
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proponents of constructivism have argued that this open system be embedded with
resources and tools built as an environment of learning (Wilson, 1996) allowing the
learners to assume a dominant and active role, with the instructor serving iitatofac

and using technologies as a support mechanism (Jonassen, Peck, & Wilson, 1999).

Based on these constructivist principles, Hannafin, Land, and Oliver (1999)
devised the Open-Ended Learning Environment (OELE), accommodating learner-
determined “goal(s), the means through which learning goals are pursuedy or bot
learning goals and means” (p.119). The OELE instruction is comprised of four
components: enabling context, resources, tools, and scaffolds, allowingferlea
autonomy, control, and pacing over the structure and sequence of learning tasks.

Enabling context, according to Hannafin, Land, and Oliver, whether externally
imposed or induced or generated by learners, situate learning based on individyal needs
perspectives, or interpretation to solve a problem. Resources includingrsdatic a
dynamic media provide information to help learners search for solutions to the problem
Tools provide learners with a means of processing and manipulating learning content and
also communicating with instructors or peer learners. Scaffolds that veogéeptual,
metacognitive, procedural, and strategic support guide learntad’ iafproblem solving.

In the context of professional learning, these components embedded in the OELE
may support cognitive and dialogical processing of teachers in problem salwitigey
can think critically in terms of conceptualizing the problem, developing undenstandi
considering ways to apply learning, and reflecting authentically to develea@ss and

discernment. Hence, how the OELE supports a teacher’s learning effort iticorder
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cultivate conceptual understanding, abilities to apply, and authentic disrgrare
discussed as follows.

Conceptual understanding. The OELE allows the learners to construct mental
“representations or models” (Jonassen, Peck, & Wilson, 1999, p. 3) in order to build
intuitive theory (Land & Hannifin, 1996). Whether to explain initial, naive conceptions
(Land, 2000) based on prior knowledge and experiences (Gagne & Glaser, 1998; Land &
Hannifin, 2000), to interpret multi-faceted perspectives, to visualize or mat@pula
abstract ideas (Land & Hannafin, 2000), or to assimilate an “operational mBaajéf,
1980, p.85), the learners hypothesize, experiment, and test their intuitive theames, H
through confirming or refuting the validity of prior intuitive theory, tharteers modify
the existing one or recreate new theory in order to develop intuitive understanding.

Moreover, the OELE engages learners in articulation, reflection, conversation,
and collaboration, which facilitates the development of intuitive theory (JamaBeck,

& Wilson, 1999). Therefore, conceptual understanding is achieved when learners
articulating concepts, meanings, and propositions to interpret or explain their
conceptualizations (Hannafin, Land, & Oliver, 1999) in verbal, written, visual, or
auditory forms is an “expression or representation of what is learned” (Ban&esk, &
Wilson, 1999, p. 5).

Abilitiesto apply. In the OELE, learners are engaged in reflective activities for
self-examination, which is learning to ask “provoking questions” (Jonassen, 1999, p. 233).
Whether to logically rationalize ways to integrate prior and new knowlddgel( 2000);
to pragmatically consider the “events of instruction” including directirenatn,

informing objectives, presenting materials, and providing feedback (Gagne,,Biggs
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Wager, 1998, p.28); to strategically present conceptions or challenge assumptions
(Jonassen, Peck, & Wilson, 1999); or to monitor understanding (Land & Hannifin, 1996),
reflection entails an incremental as well as a holistic examinationustive theory.

Authentic Discernment. The OELE also facilitates negotiation and validation of
collective, intuitive theory through conversation and collaboration (Land & Hannafin,
2000). The learners may differ personally, professionally, or collectively#tuaec
(Duffy & Cunningham, 1996); thus, promoting discernment as well as acceptance is
crucial to successful, social discourse and co-construction of collective kigawvle
(Gunawardena & Anderson, 1997).

In addition, the OELE enables the learners to share interests and esgxerien
(Jonnassen, 1999), and it promotes open communication of different perspectives and
beliefs, which connect the learners and facilitate the formation of a aoitynof
“networked minds” (see Carabajal, LaPointe, & Gunawardena, 2003, p.217).
Communication among community members including the learners, instructors, and
peers is validated through critical discourse (Grabove, 1997), serving ai$yectesik to
avoid distortion or misunderstanding. Thus, co-constructed knowledge must be
contextually and authentically guided, supported, and scaffolded (Brown, Collins, &
Duguid, 1989) to serve the freedom rather than the oppression of truth and knowledge
(Tennant & Pogson, 1995).

To summarize, engaging teachers in the OELE may promote their conceptual
understanding by immersing them in an authentic context for problem-solvingowore
providing scaffoldings to guide teachers’ learning effort in the OELE deaglop their

abilities to apply logical reasoning, strategic thinking, and pragmatic pignni
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Furthermore, utilizing resources and tools embedded in the OELE help teacbens dis
real-world situations and respond to problems they encounter with a course of action
(Hannafin, Land & Oliver, 1999).

The OELE proponents argue that the OELE be situated in an authentic context in
order to make learning meaningful. In order to understand the implication O&thie
for professional learning of teachers, related literature in autheatiarig context is
discussed next.

Authentic learning context. Constructivist theorists have argued for the
importance of authenticity in the learning context (Hannafin, Biliver, & Glazer, 2003)
and its critical role of engaging the learners in real-world problemrgp(@lark, Feldon,
Howard, & Choi, 2006) or evoking intuitive reasoning in everyday practice (Brown,
Collins, & Duguid, 1989).

According to Piaget (1980), “All new knowledge presupposes an abstraction...
and draws its elements from some preexisting reality” (p.89); thus, aciirsty
knowledge in authentic situations may create tangible, concrete, real-liiecexpes
valuable to adult learning (Merriam & Heuer, 1996).

If knowledge is an abstract conception of reality, it cannot be divorced from
practical needs, wishes, and interests of the learners (Vygotsky, 1987). Amtiauthe
context may engender social interaction or social linkage enabling there#o “adopt
the behavior and belief systems of new social groups” for “enculturatiooivBr
Collins, & Duguid, 1989, p.34). Therefore, conceptual understanding is achieved when
the learners transform knowledge of real-world, everyday situations into conceptions

(Hill, 2001), and examine their existing conceptions in the context of biographical,
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historical, and cultural practice in the real world to develop contextual unudirsia
(Mezirow, 2000).

Moreover, Vygotsky (1987) argues that when examining facts, one “inevitably
considers them in the light of one theory or another” (p.55). The acquisition of new
knowledge requires not only “a conceptualization of how the world works according to
its theorist” (Jonassen, 2006, p.45) but also “a full cycle of cognitive abilitiedh (K
1984, p.31) involving observing, reflecting, conceptualizing, and experimenting in order
to apply the theory under different conditions of reality. Hence, higher order thinking
(Gunawardena, Lowe, & Anderson, 1997; Garrison, Anderson, & Archer, 2003) is
engendered when the learners demonstrate that they have obtained theseohbilities
applying new knowledge in everyday situations.

Furthermore, authenticity in the context of constructivism can also be considered
as an “outcome of rhetorical processes” (Petraglia, 1998, p.8) to reconciketbéan
educator to constructivist epistemologies. This reconciliation may involvefdranation
of perspectives (Mezirow, 1984) entailing the formulation and reflection of a new sel
view, world view, and the view that connects the self to the world to attain self-
authorship (Kegan, 1994). Becoming the author of one’s self enables the individual to
assert a more inclusive, discriminating, and integrative perspective taitteal
circumstances in a diversity of contexts. Accordingly, these new viewgmagwer
learners to become more autonomous and discerning (Merriam, 2004).

Cultivating self-authorship can also help connect the learner to knowledge. When
learners recognize an intimate relationship between the self and knowledgéghttbé

human “commonality, connectedness, and the shared history as a species...on a
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transpersonal level” (Weiser, 1987, p.108), their horizon expands. In addition to
traditional views in the west, Chen (2004) synthesizes from another culture @€hines
philosophies of Confucianism and Taoism) and defines this connection of self to
knowledge as “authenticity...the true unity of our being” (p.3).

Furthermore, self-authorship must confine itself to the reality of truth. Uhider t
condition, awareness may develop to prompt learners to listen for and discern iggowled
of truth in order to sustain a variety of circumstances of real-world pegetid, 2001).
Hence, authenticity is manifested in the discernment of real-world conndwioratls
for an individual to faithfully live up to the truth of knowledge, which is the spirit of
education (Palmer, 1993).

In short, authenticity in the OELE context may foster the development of a
teacher’s conceptual as well as contextual knowledge, cognitive alufiggplying
newly learned knowledge or skills, and authentic discernment to promote autonomy and

awareness of real-world connections.

Summary of Theory

Reviewing literature regarding adult learning theory and construgbetagogy
explains several trends about teachers as adults in web-based, OELEgralfess
learning.

Teachers are self-directed learners and are rich in experienceach®t's
readiness to learn is situated in the developmental tasksa@dpyithis or her social roles.
Teachers are also problem-oriented learners so their learning airnsrfediate

application.

23



In addition, constructivists argued that the OELE be situated in authentiaggarni
context in order to engage teachers in cognitive and dialogical processing togpromot
conceptual understanding, applicability, and authentic discernment.

In examining the two strands of theory (adult learning and the OELE,
constructivist learning), there lies a similarity as well as diffiee. Both strands identify
important factors that influence learning. These factors display vaspesta that are
personal, psychological, social, cultural, and spiritual. On the other hand, the déferenc
between the two strands resides in a dialectic relationship that adult leatopig a
humanistic approach looking from human perspective, while constructivist learning
adapts to a systems view focusing on cognition and collective interaction of hndhan a
the world. Humanistic approaches respect a teacher’s professionalatisovetr his or
her work, and recognize the learning needs of autonomy, independence, and aythenticit
Meanwhile, constructivists presume a systems view emphasizing an aotjugive,
and interactive process of professional learning within a technology-ricloement
situated in an authentic context.

Adult learning and constructivist learning appear to converge omreetefcused,
instructional design. Therefore, web-based, distance learning desigeetidrathe
OELE principles bridges key ideas from adult learning and constructteismprove
professional learning of teachers. The OELE can be designed not only to acceenmoda
individual needs and learning styles of teachers but also to mediate theiiveogmat
dialogical processing in a web-based learning environment to promotertache
conceptual understanding, applicability, and authentic discernment, so learninggbecom

practical and meaningful.
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Empirical Literature

The review of empirical evidence examines constructivist approachemiogra
and development focusing on learning processes and outcomes in relation to the
development of professional expertise including “the rich amalgam of knowledge, skills
and dispositions and professional judgment” (National Board Professional Teaching
Standards [NBPTS], 2010, The five core propositions, para.1l). The review of adult
learning theory and constructivist pedagogy has provided a framework identtiyae
themes: conceptual understanding, applicability, and authentic discernment. These
themes also serve as major topics for discussion in examining empiriedltiée

regarding constructivist approaches to teachers’ professional learning.

Conceptual Under standing. Constructivist approaches to promote a teacher’s
conceptual understanding include cognitive apprenticeship, project-baseddeanain
social discourse. Firstly, the discussion of cognitive apprenticeship isviakeznship or
mentoring programs to “embed learning in activity and make deliberate use otitie s
and physical context” (Brown, Collins, & Duguid, 1989, p.32). These programs in
essence rely on a community of experienced teachers and university faquriyide
mentoring and coaching support for student teachers or novices while they pestam ta

as a regular classroom teacher.

Some researchers examined the approach of cognitive apprenticeship to
professional learning of pre-service (Dawson, 2005; Wright & Wilson, 2005; Winklschit
2002) and novice (Pierson, 2005; Babinski, Jones, & DeWert, 2001) teachers. However,
results of these studies presented contradictory findings regarding the ahpac

internship or mentoring programs.
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Pierson (2005) explored the impact of an undergraduate, teacher preparation
course of educational technology in influencing four pre-service teachacticerin real
classroom settings. The researcher employed case study method aretigidteer
through interviews, classroom observation, and the teachers’ reflective goufited
study revealed that the novices failed to transfer collegial, d¢gl@aknowledge such as
facts, lists, names of organized content knowledge (Smith & Ragan, 1999) into practical,
contextual knowledge (interpretations of concepts, meanings, or propositionajionre
to the environment, procedures, and expectations of school culture.

In another study, Dawson (2005) explored the impact of an internship program
that provided mentoring and coaching support to 30 pre-service teachers. Thesteache
were asked to collaborate with an in-service teacher to integrate teghmolclassroom.
The researcher obtained the teachers’ weekly journals and synthesis papssrdog
the reflection and analysis of their field learning experience. The resalted
evidence of egocentric conceptualizations including limited consideration of teglnol
impact upon students, superficial understanding about technology implementation, and
ignorance of contextual factors impacting technology integration, whictinée
researcher to conclude that the teachers demonstrated limited understandingxtdalont
knowledge in the domain of teaching practice.

Conversely, Wright and Wilson’s (2005) study indicated that internship programs
provided practical and useful field experience for student teachers. Attentpérglore
the impact of a series of instructional method courses and technology infusion, the
teachers were asked to develop a project of Electronic Portfolio (EP) andquustétto

document their field learning. The researchers selected three subject®bdkeir
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performance on the EP projects and employed case study method involving intexview a
classroom observation to explore the effect of project-based learning. utigeestealed

that the teachers integrated pedagogical and technological applicatiamsd from
developing an EP project into teaching practice. In addition, the researchduslednc

that project-based learning enabled teachers to consolidate their knoofledgese

work, field experience, and pedagogy.

Windschitl (2002) also conducted a case study to explore the impact of a teacher
education course involving inquiry project and teaching practicum of six preservi
teachers. In addition to situated field learning in a classroom setting, thereaere
engaged in open discussion, reflective journaling, scaffolding activities, ang gr
collaboration to develop science inquiry projects. The researcher colilattetfom
reflective journals, writing projects, interviews, and field observationgcamal
evidence of the teachers making a connection to content knowledge, questioning under a
variety of scenarios, and generating propositional interpretations. Inoagldte
researcher noted that teachers’ conceptualization of inquiry projecess@sated with
previous, meaningful professional experiences serving as a basis forpaayelo
conceptualizations.

Professional development of teachers may involve different methods of delivery.
North, Strain, and Abbott (2000) studied the impact of a staff development program using
CD-ROM modules patrticipated by nine administrators and 19 teachers. Data wer
obtained through questionnaires, interviews, and observations. The resdarahetrs

that the teachers became more receptive toward domain knowledge.
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In another study, Ivers, Lee, and Carter-Wells (2005) explored the iwfpact
online, graduate course in Instructional Design (ID) upon 18 professional educaters. Th
researchers emailed a survey to all teachers enrolled in the course, anldeld of
responded. The survey results showed that the teachers had a positive attittdle towa
this mode of delivery. In addition, an online discussion board was utilized as ayprima
mode for knowledge sharing and exchange, and data was gathered for content analysis.
The online transcript results revealed that the formation of a learning waitgm
allowing for sharing of professional experiences and field expertiseanaisicive to “a
holistic understanding of the ID field” (p.7).

Additionally, Chung (2005) explored the effect of a professional development
program using asynchronous online forums to build a professional learning community of
36 in-service teachers. Data were collected through discussion transatigitea
researcher conducted content analysis to analyze the data. The studgdrti@at
discussion forums facilitated learning, and the teachers were found to hase igam
knowledge. Statements of concept definitions, propositional synthesis, question posing,
clarification of meanings, and personal insights and opinions found in the data led the
researcher to conclude that the development of teachers’ conceptual understsuading
result of social discourse was evident in the study.

In summary, research on constructivist approaches involving cognitive and social
learning tasks suggests that these approaches have a positive effecacipers t®
obtain content, conceptual, and contextual knowledge in the domain of their learning.

Moreover, some studies indicated that engaging teachers in critiegkticail project-
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based learning, and social discourse in an electronic or online learning environment
promoted conceptual understanding.

Studies reviewed above indicated that teachers perceived constructivist
approaches helpful in promoting understanding of learning content. In the rtext,sec
the focus is placed upon the discussion of the link of constructivist approaches to

developing a teacher’s ability to apply their learning.

Applicability. Carr-Chellman & Breman (2000) found that applicability was
associated with a teacher’s professional experience. The researopérged case
study to explore the impact of an instructional design course delivered by twatdisti
modes, distance education and traditional residential program. To compare cifi@iren
learners in collaborative problem-solving, the distance group met initially ttimee-day
workshop and afterwards via online chat, web discussion board, and emails, while the
traditional group met in class once a week throughout the entire semesteweBata
collected through surveys, interviews, journals, online conferencing and disgLessdl
classroom observation. The study revealed that the distance group showed Higher ski
in instructional design and had more completed coursework and experience than
traditional group. Because of this experience, the distance group exhibitedlipp/i
in their thinking. In addition, the teachers’ responses indicated that obtaining
collaborative problem-solving skills in the learning process were d¢ritiche practice of

real world settings.

Ge, Chen, and Davis (2005) also found that applicability was associated with a
teacher’s background knowledge and mental schema. To investigate the effdwzt of we

based, graduate course in instructional design on eight novice designerse#nehers
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employed a multiple case study and collected data through think-aloud protocols and
interviews. Results of the study indicated that relevant, prior knowledge andesuffic
mental schema had a positive impact on the subjects’ ability to apply newlgdear
strategies to solve an ill-structured problem.

In studying the effect of an online master degree program for teachens, Levi
Waddoups, Levin, and Buell (2001) surveyed 26 teachers and followed up with case
studies of four individuals. Data collected using case study method included inggrview
classroom observation, online discussion, and course assignments. The studyg reveal
that the online program helped teachers prepare curriculum, develop practice, and
stimulate thinking in connection of instructional practice, which was aateand
applicable to their profession.

In the case of pre-service teachers, Sahin (2003) explored the impact ofea teach
education course on the topic of Instructional Technology (IT). Eighty Turkish, pre-
service teachers were initially given basic knowledge of IT thaod later were divided
into two groups, 30 in constructivist treatment while 50 in individualized treatméuet. T
constructivist treatment was engaged in school site visits, small group thecassl
collaborative, project-based learning, while the teachers in the individutesgthent
did not visit a school and each worked independently on a project. The researcher
employed an open-ended questionnaire and followed with interviews only to participants
of the constructivist treatment. In the analysis of the teachemness, the researcher
found that the constructivist treatment promoted active engagement, and teesteach
were able to connect their prior knowledge to the learning experience and apply the

project to field teaching.
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From above studies, constructivist approaches were found to connect a teacher’s
prior knowledge and experiences to practical application. Brown, Collins, anddDugui
(1989) argue that constructivist approaches also prepare learners td'atl@eain’s
conceptual tools” that enable them to think as a specialist and perform taskBregrto
“the ordinary practices of the culture” (p. 34). In the context of teachemigathiese
conceptual tools are pedagogical strategies (e.g., strategic thinkjiog| keeasoning, and
pragmatic planning) that develop cognitive ability of the teachers in agpliye.
applicability) newly learned knowledge to practice. Thus, these three dimeakions
applicability were discussed respectively as follows.

Strategic thinking. Swaminahan, Tawick-Smith, and Barbut (2005) studied in-
service training through workshops and sites visits of training consultants. The
researchers collected data from 46 teachers through field observationsgwdeand
pre and post surveys with regards to the participants’ perceptions about the.tréiimeng
study revealed that coaching support from the training consultants reihfine
application of newly learned pedagogical strategies.

In another study, Truscott and Truscott (2004) explored the impact of a
socioconstructivist approach to Professional Development (PD) of 12 elementary
teachers. The program was based on a consultation model to engage the teachers in
workshops, demonstration lessons, group inquiry, and coaching. The researchers
collected data through interviews, questionnaires, and field notes. Theamndmalted
that the PD provided opportunities for interaction and immediate feedback from peers
and coaches as a “more knowledgeable other” (p. 59) and access to “a lamjeireepe

strategies and techniques” (p. 60). The study showed that teachers perceived
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constructivist approaches more applicable and practical than traditioreazioes
training.

Furthermore, Dornisch and Duate (2005) found that negotiation via Computer
Mediated Communication tools stimulated strategic thinking. In an online, colsed-ba
graduate program, the researchers analyzed online conferencimgiptansontributed
by six in-service teachers and found evidence of teachers brainstormeqj peas,
elaborating further ideas, summarizing completed tasks, and requestimngatibo.

Hew and Hara (2007) examined knowledge sharing online by exploring the effect
of an Electronic Mailing List (listserv) in supporting a learning communityteracy
teachers. Online postings on the listserv were collected, and data were@nalyizh
generated themes involving different knowledge types teachers sharedem.lighe
results of the study showed evidence of strategic thinking involving practical échgsvl
(personal opinions and suggestions) shared by the teachers to resolve issues or solve
problems in order to support one another through listserv.

Logical reasoning. Social discourse is found in association with developing a
teacher’s logical reasoning and critical thinking. Ivers, Lee, anei©afells (2005)
investigated the effect of an online master degree program in instructesigh and
explored factors impacting educators’ attitude and perceptions of onlingcticst.

Data were collected through an online discussion board. In analyzing thepmdtimeys
to explore the nature of discussion through asynchronous format, the researclters foun
evidence of logical reasoning that contained challenging thought, argument, a

clarification of issues.
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In addition, Chung (2005) found evidence of critical thinking exemplified in
discussion forums contributed to by 36 elementary science teachers. iAgalyz
professional dialogues based upon Garrison’s (1991) Practical Inquiry Model, the
researcher found four levels of critical thinking (triggering, explomtintegration, and
resolution) advancing over time, which indicated an increase in the quality of descour

Pragmatic planning. Cheung and Hew (2004) found that engaging teachers in
problem-solving engendered pragmatic planning. The researchers studies 47
Singaporean, pre-service teachers to explore the use of asynchronous discussion for
solving an ill-structured problem. The study revealed that the teacimensatgsl a great
volume of discussion on problem solving processes in three areas: articulating problem
space, evaluating contextual constrains, and generating possible probleomsolut
However, due to the delay in time of asynchronous, text-based discussion, thehezsea
reported that the teachers focused more on expressing their own personal opinions and
perspectives of the problem/solution process rather than responding to queriegstsinter
of others.

In another study, Dail, Wright, and Gerber’s (2006) explored the impact of a
series of method courses involving 11 pre-service English teachers’ procufatigital
video to document their clinical experience. The researchers employedca rubri
assessment to evaluate video projects and found that teachers pragnm@énned a
beginning and/or end of the story to embody the metaphor of teaching as a journey in

their digital movie projects.
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Moreover, in Windschitl's (2000) case study of six pre-service teacheld’ fi
teaching experience and project-based learning, the evidence of a steyp;by-
procedural plan was found in teachers’ science inquiry projects

Furthermore, McConnell (2002) investigated the effect of an online course in
problem-based learning using grounded theory research. The researeotzctdiata
through online discussion, projects, and interviews from seven educators enrolled in the
program and found evidence of distributed, problem-based training facilitating
negotiation of project timelines, goal and outcomes, assignment for individual
responsibilities, and project requirements and assessment.

To summarize, constructivist approaches impacting applicability of teachers
through a variety of pedagogical strategies (e.g. demonstration, modeliolgincpa
project/problem-based learning, and dialogical negotiation) is evident. Tgteasi®in
the majority of the studies was placed upon whether the training imgaetchers in
their thinking of incorporating these strategies into practice. Tlear&sshowed an
encouraging trend in promoting a teacher’s cognitive functioning in termsatégit
thinking, logical reasoning, and pragmatic planning.

Helping teachers apply newly learned knowledge or skills to practice is
considered as one of the goals of professional learning. To cultivate a teacher’
discernment from a vast of information through reflecting upon perspectives andaler
and professional experiences in order to develop an authentic, real-world conmection t
teaching practice is also critical. Therefore, the next section foongée discussion of

constructivist approaches to fostering authentic discernment of teachers.
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Authentic discernment. Authenticity can be viewed as a reconciliation of a
teacher’s epistemological beliefs to his or her teaching practice. Bre\2003)
explored the effect of a graduate program upon 29 pre-service teachers.r bo orde
observe the change of the teachers’ epistemological beliefs as afestl#ctive
practice involved in the program, 11 teachers were selected for intervievee Thr
consecutive interviews were conducted with each teacher during a thrqeegiedr and
the researcher found change in teachers’ personal beliefs toward construct

epistemologies as a result of reflecting upon constructivist principles.

In another study, Reid (1994) explored the impact of a graduate course upon 38
pre-service teachers. Data were collected through video taping of seafehing
practice. In addition, the teachers’ writing assignments including egsaysals, and
class discussions were gathered to compare the teachers’ beliefson tel#teir actual
teaching practice. In analyzing 21 videotaped classroom performancesitamgl w
assignment, the researcher found little connection of the teachers’ belieds
performance in the classroom. Thus, the research concluded that the teaclaeesldppe
incorporate constructivist principles into the written and oral discussions; Ineless,
their teaching performance did not reflect these epistemologies.

Using a comparative research design, Al-Weher (2004) investigated thet whpa
two different instructional approaches (constructivist and lecture) upon Jordaetan, pr
service teachers’ perceptual change toward a constructivist viewpointeddners were
divided into two treatment groups; 121 were assigned to the constructivisteingaimd
124 were assigned to the lecture treatment. The constructivist treatrened

approaches of group discussion, metacognitive learning activities, leaewed)
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instructor-facilitated presentation, and design of lesson projects. On the othehband, t
lecture treatment included the same course materials taught by the saoctan
through lectures. All participants took a multiple-choice, researcheedresst based on
a constructivist viewpoint prior to and after the course, and test resuéicomapared
based on gain scores after the two administered treatments. The ressambged
Multivariate analysis of covariance (MANCOVA) to examine differenioggain scores
of the two approaches and found a significant difference in perceptual ch&ngerbe
these two groups. The researcher concluded that constructivist apprweach@sore
effective in reconciling the teachers’ beliefs to constructivistempislogies than lecture.

In summary, the three studies reviewed above indicated that constructivist
approaches had a positive impact upon teachers’ perceptual change toward a more
constructivist viewpoint, however, their classroom practice did not reflect these
epistemological beliefs. These studies indicated that the teacttsrs’ failed to reflect
their beliefs, thus authenticity was not evident in teachers’ practice.

In a different light, Cranton and Carusetta (2004) examined authenticigys w
of teachers learning and discerning from real-world connections. 3b&archers
employed a grounded theory method to study 22 university faculty and found five
dimensions: self-awareness, awareness of others, relationships with stuwdareseas
of context, and a critically reflective approach to practice. The @sarfound that
these dimensions are associated with showing authenticity in teachingrzertey,

indicating that “as awareness develops, so does authenticity” (p.20).
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Consequentially, these dimensions serve as a framework to review empirical
research that explored a teacher’s authentic discernment developed throzmir$beof
professional learning.

Self-awareness. According to Cranton and Carusetta (2004), self-awareness
involves the discussion of individuals as people and as teachers, their journey of
becoming teachers, their values and perspectives, the conflict and challeryges
encountered in reality, and “the ways in which they brought themselves as idople
their practice” (p.12). In relation to a teacher’s professional leartisgself-awareness
brings about an intimate relationship between learning and self, thus, learrongelsec
personal.

Evidence of self-awareness was found in the following studies. In analyzing
teachers’ reflective journals documenting their field experience and gevgla science
inquiry project, Windschitl (2002) found that the teachers expressed a pergerestiin
developing their projects. Moreover, Pierson (2005) interviewed four novice tgache
and in their response the researcher found evidence of teachers realizinglpgess of
newly learned knowledge in everyday situations. Furthermore, Dail, Wright, enbeG
(2006) analyzed video projects produced by 11 teachers and found the teachers
developing new perceptions about their teaching roles, viewed themselve$tasofaci

rather than directors.

To study the impact of weblog that Kline and Burstein (2005) defined as a
website used as online diaries in facilitating professional learning conynDrakey
(2004) collected postings of a communal blog contributed by 111 pre-service tedohers

the analysis of these postings, the researcher found that the teachers eéxaessal
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feelings including stress, anxiety, excitement, or satisfactidhe researcher concluded
that the use of blogs allowed self-expression of affective factors, whicth lcavé a
positive effect on preventing feelings of isolation and alienation of teaahgaged in

web-based, professional learning.

Alsup (2004) found that constructivist approaches were more effective in
promoting learner autonomy than the lecture style of teaching. This siwehtigated
the effect of the two approaches (constructivist vs. lecture) on three\efféichensions
including anxiety, teaching efficacy, and the sense of autonomy and empowerment.
Learning content and materials of the two courses were similar and wghe Iy the
same instructor. The lecture treatment used a traditional lecturaticeciormat of
instruction, while the constructivist treatment included explicit infbnof key
concepts, learner-led group discussion, and collaborative problem-solving tasks. All
participating teachers were given a self-evaluated survey prior tdtanthea completion
of the course. Analysis of Covariance (ANCOVA) was conducted to examine the post
test scores (with the pre-test scores as the covariate) between thectiwmstgroup (27
teachers) and the lecture group (17 teachers). The study revealed no significa
difference in anxiety or teaching efficacy; however, the construcgvistp
demonstrated a significant gain in autonomy. The researcher concluded that the
constructivist approach was more empowering in learner autonomy than the lecture
approach.

In summary, evidence was found in the above studies that constructivist
approaches promoted self-awareness of teachers and allowed them to gactipesspe

express personal feelings, establish a personal connection to learning, aadhemabl
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become autonomous learners. In a professional setting, teachers work andtkearn wi
others, so it is critical to examine their awareness of others, which rhagnicé their
perspectives and impact their experiences.

Awareness of others. Cranton and Carusetta (2004) discussed this awareness as a
teacher’s perceptions and knowledge toward individuals or through interacting with
others in a teaching and learning environment. Therefore, reviewing lieenatiinis
dimension focuses on exploring the nature of relationships between teachersrand thei
colleagues or peer learners.

North, Strain, and Abbott (2000) explored the impact of a multimedia training
program for 28 teachers in the use of Information Communications Technology (ICT).
The teachers were engaged in independent distance learning through CD-ROMsmodul
and video conferencing. Focusing on the teachers’ perceptions of the training, the
researchers collected data through interviews. The study revealed thexitbreteachers
(yet still novice learners in ICT) preferred private exploration througFROM modules
to traditional training workshops, which helped refrain from professional easisanent
and peer pressure. In this study, awareness of others was viewed asva fegati
impacting professional learning of teachers.

On the other hand, some studies revealed that professional exchange among peers
facilitated learning. Burge, Laroque, and Boak (2000) explored the nature of their
research process in a professional development event. The study utilizett/esfle
journals as a research tool to document intrapersonal dialogues about the three
researchers’ experiences in moderating an asynchronous discussiopgiadibly

educators and trainers. The researchers conducted a meta-reflectysis @mal found
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that reflecting upon their own experiences and exchanging dialogues wshajbsst to
their understanding of a moderator’s role as facilitator in a professi@mairlg
community.

In addition, Rodgers and Chaille (1999) documented their interpersonal dialogues
with special education, pre-service teachers for the purpose of observinggtuehers’
own teaching practice. The research revealed that intrapersonarperstamal
dialogues provided insight into refining one’s role in teaching, facilitatimgJ@arning
as both an educator and researcher.

Awareness of others with reference to the role one serves in a learningicitynm
may lead to the development of professional identify. In exploring the collakgorati
problem-solving process of seven educators in an online course, McConnell (2002) found
that recognizing one’s role in relation to peers in a learning communitynhiatpact on
constructing professional identity. The study revealed that the identsgyrgoted in the
learning community intersected the professional identity of real world.

To study the impact of social discourse on forming a learning community, Chung
(2005) conducted interviews with six teachers via synchronous chat. The researcher
found change in teachers’ perceptions about the traditional view of colleagbes as t
awareness of others developed through the course of social exchange. The study
indicated that the concept of colleagues was no longer bounded by district or school
settings, but redefined in a global sense of community.

Moreover, developing a teacher’s awareness of others was found to have a
validating effect (Truscott & Truscott, 2004). In observing British teacleses’of an

online forum over a two-year period, Selwyn (2000) found that the forum served as a
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resource of information and empathetic exchange for “swapping experiences and
comparing personal situations” (p.760-761). Other researchers found that this
discernment of others served as a critical mechanism to scaffold ledifomdg@e, Chen,
& Davis, 2005) and to “perturb the equilibrium of [learners’] world views” (Windchi
2002, p.138) in order to avoid misconceptions or naive, intuitive presumptions.

To sum up, the studies reviewed in this section suggested that peers are a source
for professional learning and growth. In the context of education, one of the primary
responsibilities of teachers is to promote learning and growth of students. Thus, in the
next section, the focus is placed on understanding the development of awareness of
students.

Awareness of students. According to Cranton and Carusetta (2004), this
dimension focused on the nature of teacher/student relationship to help teachers
discerning real-world connections to students.

Dawson (2005) explored the impact of an internship program upon 30 pre-service
teachers in integrating technology in classroom. The teachers’ wet&btiom and
synthesis paper upon their student teaching experience were collectedysisarihe
researcher found evidence of the teachers developing awareness of students, and
comments were found relating to students being motivated by technology and
considering individual needs of students. In addition, the teachers commented on their
concerns about the diverse level of technology expertise of students. The ersearch
noted that being aware of motivating factors, learning needs, and knowledge level of

students should enable the teachers to exercise individual discretion thazedaikills

41



and identified strategies accordingly, however, no evidence was found in the ghudy w
reference to the effect of technology integration influencing student lgarnin

In addition, Truscott and Truscott (2004) investigated the effect of a profdssiona
development (PD) project in the format of providing onsite consultation for 12
elementary teachers. The researchers conducted pretest and qostgshnaires
asking the teachers to rate statement of 11 specific literacy avgastfongly agree to
strongly disagree based on their perceptions. Particular in the item thatitealt
knowledge based and classroom application of struggling learners, the restanatier
perceptual change of teachers as a result of the PD project. The studydrénetad8%
of teachers rated themselves less confident in their knowledge about support struggling
learners in posttest than they did in the pretest. However, in terms of rating the
importance of the 11 literacy areas for struggling learners, the reseafound change
in the ratings about importance of some literacy areas. For example, 7i68dedchers
indicated a decrease of importance on these areas, which suggested that tie teache
developed discernment in prioritizing important skills and strategies for 8trggg
learners. Prior to the PD project, the teachers rated all areas importstntifjgling
learners. This finding allowed the researchers to conclude that the PD pnajeleide
teachers to “dismantling of previous knowledge” (p. 62) so they had come to realize a
need to continually learn and develop their knowledge about struggling students.

The review of the two studies showed that situated learning in real classroom
environment promoted teachers’ awareness of students and developed their drgcernme

However, in order to transfer this awareness and devise learningiestioielicit real-
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world connections for students, one needs to understand teaching contexts. Thus, in the
next section, the review of studies focuses on awareness of context.

Awareness of context. Knowledge of one’s teaching context including grade
level and subject content to school culture and social environment in larger culture
enabled individuals to consider contextual factors influencing their teachicticpra
(Cranton & Carusetta, 2004).

Wade, Fauske, and Thompson (2009) explored the effect of a teacher education
course using peer-led, Computer-Mediated Dialogue. Particularly itetéliesreflective
practice of problem solving, the researchers collected asynchronous discussien on t
topic of instructing English Language Learners. In analyzing ninegxece teachers’
online dialogues, the study indicated that the teachers “tended to focus on thel persona
and academic consequences for particular students rather than social &a polit
consequences” (p. 431). From these dialogues, the study revealed that therefigéds a d
in perspectives, ideologies, and policies of schools in the pre-service tedtingrsyt
that hindered them from critically reflecting upon the problem in a largesl sod
political context.

Moreover, real-world connection in teaching context had an impact upon the
volume of discussion. Lara, Howell, Dominguez, and Navarro (2001) investigated the
effect of a web-based course. The researchers collected data of onbgealifirough
synchronous and asynchronous discussions of six bilingual Hispanic teachers including
three pre-service teachers from the U.S. and three in-service teaohemtérnational
Spanish speaking countries. In counting the number of words in interactions via online

chat and threaded discussions, the researchers found that in-service watherged
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more words than pre-service teachers. The study revealed that richnessvorie
connections were attributed to enabling more experienced teachers to/ qaieipate
in online discussion.

In addition, a number of researchers found that real-world experiences help
teachers to discern relevancy of content knowledge (Carr-Chellman, DyemgaBy
2000); to demonstrate a sophisticated level of performance in learning projects
(Windschitl, 2002); to be skillful in solving ill-structured problems (Ge, Chen, & Davis
2005); and to construct a holistic as well as the discriminative, interdmsopiew of
the profession in a larger context (lvers, Lee, & Carter-Wells, 2005). Corwdasging
this contextual awareness and connections to real-world experiences, the nevices w
found to “emulate what they were taught” (Wright & Wilson, 2005, p.2), incapable of
“differentiating themselves from the collective of teachers” (Crant@agusetta, 2004,
p. 6).

The studies reviewed above indicated that awareness of context provided a
knowledge base for guiding a teacher’s instructional practice. In additiantp@rand
Carusetta (2004) found that critical reflection with “open, questioning, mindful
consideration” (p. 21) of context was important to help teachers to become authenti
their teaching practice. Thus, studies related to reflective approach tiogeae
examined in the next section.

Critical reflective approach to practice. According to Cranton and Carusetta
(2004), critical reflection involved an “analytical, rational, and juégtal process” (p.18)

of examining one’s teaching practice.
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Swaminahan, Tawick-Smith, and Barbuto (2005) explored the effectiveness of a
professional development program in the topic of technology integration upon 46
teachers. The participants met monthly in forms of workshops, and workshop trainers
and a technology consultant conducted school visit to provide additional support to the
teachers. Data were collected through field notes of classroom visits anchtbaer
upon the change of teachers’ instructional practice regarding technolpigyrnentation.
The researchers found evidence of critical reflection upon practice endiditeachers
to identify needs of their students and improvise ways to incorporate newlgdear
technology skills into general teaching practice (e.g. creating visuahaifigital media,
developing instructions for fire drill in electronic format, and expanding pahelat-c
communication to include emails).

In analyzing weblog postings of a communal blog for 111 pre-service teachers,
Dickey (2004) also found that the teachers reflected upon subject and gradiedgvel
taught and considered various instructional situations for them to implemembjbets
they developed during the course of learning.

The two studies revealed that engaging teachers in critical refleatiabled them
to consider ways of incorporating newly learned knowledge or skills into practice.

To summarize studies reviewed in the section, constructivist approaches
promoting a teacher’s authentic discernment is evident. This discernment enabled a
reconciliation of beliefs and values to one’s professional role, thus, helping onekhink li
a teacher. Interms of manifesting this thinking in teaching praetispirical research

revealed that constructivist approaches promoted a teacher’s awarenesotifess|
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students, contexts, and reflective approaches to elicit a real-world comactithey

become authentic and discerning in their practice.

Summary of Empirical Studies

The review of empirical studies provides insights into the processesllassvo
the outcomes of constructivist, web-based, open environment for professional le@rning
teachers. These approaches including cognitive apprenticeship, progatt{rablem-
based, collaborative learning, and social discourse may facilitate coriceptua
understanding to promote the attainment of practical, contextual, and content knowledge.

In addition, constructivist approaches may serve as pedagogical sgdbegie
develop a teacher’s cognitive ability for applying (applicability) nele&rned
professional knowledge to practice. The reviewed studies indicate that afliplicabi
manifested in logical reasoning, strategic thinking, and pragmatic planningtiade
approaches engage teachers in learning activities entailing irefléahking and
cognitive processing as well as social discourse and dialogical negot@asolve an ill-
structured problem.

Furthermore, reviewing empirical research indicates evidence of aathent
discernment as an outcome of constructivist learning. Discerning of redl-wor
connections to promote self-awareness, awareness of others, relationdhgisiaants,
awareness of context and critical reflective approaches to practiceuctingit
approaches may bring about a reconciliation of teachers’ epistemolbgiieds to
instructional practice or empower the teachers to become more autonomous, thus,

asserting a more discerning view to establish professional identity.

46



However, the majority of studies reviewed above tended to explore the effect of
professional development by focusing on the change of teachers’ perceptbtitsides
rather than the actual thinking process in a web-based, open learning environmzent. |
few studies that dealt with observing the thought processes of teachersceimgag
problem solving, the researchers obtained data through asynchronous discussion or online
postings. Factors such as the lag in time, interactive effect among seaaitepressure
for participation could have influenced the result of discussion, thus what was observed
might not be the actual thoughts of teachers in considering solutions to solve an ill-
structured problem. Thus, to add to the literature of web-based professiomalgetins
study employed think-aloud protocols to explore and observe the actual thoughts of
teachers engaged in the process of problem solving in the Open-Ended Learning
Environment.

Consequentially, this literature review serves as a conceptual baseatanady
define the constructs (conceptual understanding, applicability, and authergimchisat)
of the research. These concepts, discussed more fully in the next chapter, provide a
framework to explore the thinking processes of teachers who are engageiolémpr

solving tasks prompted by web-based, OELE modules.
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Chapter I11: Methodology

To explore cognitive processes of teachers while performing problemgsolvi
tasks in the Open-Ended Learning Environment (OELE) lends this study to tipealita
inquiry. In this methodology chapter, several topics including research design, stud

sample, data collection, data analysis, and study limitations are discussed.

Resear ch Design

Answering the research questions bore a significant and personal meaning to the
researcher because of her experience in teaching and her intemegtictional design.
Because of this professional association, the training topic and tasks meceadi
problem-based learning for the instruction of English Language LedEidr}.

Inquiring into the thought processes of learners in web-based, OELE, thunk-al
protocols provided an observational tool for understanding the professional learning of

teachers.

Resear ch questions. For the purpose of studying cognitive processes of teachers
as professional, adult learners while solving authentic problems, the resedudes

two questions:

1. What is the nature of a teacher’s thought process when attempting to solve an
ill-structured problem prompted by web-based, OELE learning modules?

2. What is the nature of a teacher’s thought process in the context of group
learning when attempting to solve an ill-structured problem prompted by web-

based, OELE learning modules?
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The web-based, OEL E modules. The researcher in this study designed the
course, Web 2.0 Infusion for Teaching English Language Learners (see Pio&)ras a
mode of professional learning for teachers. Encompassing a series of |eativitigs,
the professional learning aimed for effective classroom-based psaatideaequired
learners to incorporate media technologies into teaching English Lanigesgers who
are national-origin-minority students with limited English proficiefid$ Department of

Education, 2005).

Pl C‘tur e One (& Wieh 2,0 Infusion for Teaching ELL Students | -8 [ @ v Page v
eaching ‘ nglish Language l earners
Web 2.0 == Dis: ducstion / Google Earth / F te Think / Blogper / edublogs / Diigo / D s / Thinkfinity
The SI0P Model=> Pre; ground / Como._Inp 5 / Intetaction / Practi e livery
: o B Syllabus
Educating Teachers about Designing Web 2.0 Infused Lessons Modulesss i
erms
o I i 3 This training program will provide you with hands-on learning
— 2 experiences and information technelogy skills related to planning and

LB
@ ((‘3 [~ . Implemanting effective Shelter Instruction (SI). By incorporating Understanding ELLs
200 2.0 Tes0LICES, YOU will l8am 10 plan and develop lessons in

arder to make contert comprehensible tor English Language Learners {ﬂu Incorporating Web 2.0

* Lesson Preparation

gb Building Background

&, Comprehensible Input

‘ﬁ}-‘ Strategies
I:B}!Pracuce;ﬂ licafion

Ek Lesson Delivery

The course focuses on hands-on learning experiences and information technology
skills related to effective classroom-based practice. Learnirg gadude: (a) to gain
knowledge and understanding about ELL instruction through module exercises, (b) to
develop teaching expertise through problem-based learning, and (c) to inamedi

technologies into teaching practice.
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The course includes two learning modules, and the learning goals of each module

are as follows:

1. Understanding English Language Learners: To read and discuss retsarth
literature about educating students with different language and cultural bacégr
and reflect upon personal experiences with ELL students.
2. Incorporating Web 2.0: To access different Web 2.0 media resources and discuss the

utility, strengths and weaknesses, and implications for educating ELL students.

Learning materials are designed and structured according to four OELE
components: enabling contexts, tools, resources, and scaffolds. A problenoss=ari
Picture Two)is introduced to situate a learning context and to orient the teacherd towa
learning goals and means. The scenario features a third-grade tesdhmrted by
various challenges of teaching English Language Learners. Thigiecsgraes to
situate learning in a realistic context enabling teachers to reflecomméct to their own
classroom situations. Using situated learning, prior knowledge is activatestipports

conceptually understand of the content.
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Picture Two
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¥ encounter in classroom.

L L Aszmcement

Three types of tools are embedded for conceptualizing technology-infused
instruction. Manipulative toolsclude graphic organizers (see Picture Three),
integration level animation, etc. Processing tools, such as personal blogs fakimaje-
or recording personal thoughts, reflection, interpretation, and explanation of consgpt
lesson plan templates for organizing and planning, are for information processing
Finally, a communal blog serves as a communication tool, as a forum for general
discussions, announcements, feedback, request for assistance, and concerns for the
program facilitator (the researcher), and the teachers to build a professarnaid
community.

Additionally, these tools are incorporated into various learning aesvailowing
teachers to develop strategic thinking, logical reasoning, and pragmatiaglamhich

promote their cognitive abilities of applying (applicability) leagiin
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Picture Three
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Resources, including links to electronic media involving databases, websées (s

Picture Four), video lessons, documents and reports, and experts in the field, can be stati

or dynamic. These resources contain examples of technology-infused lessoanala

learning activities, reports pertaining to ELL student learning, and experffective

instructional model in K-12 education. Materials included in the resources provide

information about key concepts, instructional methods, student data, and effective

practices. These resources allow teachers to access additional fitfionwiach can

help them understand the key concepts and select information they identiBvastréo

their needs.
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Picture Four
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Scaffolding provides teachers with guidance and support for identifying
appropriate tools and relevant and available resources in order to accomplismihg lea
tasks critical to self-directed, independent learning. For instance, concagatialdings
prompt teachers regarding factors to consider when approaching the problem.
Metacognitive scaffoldings such as examples and effective models dest®nsportant
critical thinking skills needed for solving a problem. Frequently asked questitins
regard to system features are procedural scaffolds. All scaffoldiagsavided via
blogging (see Picture Five). These features allow teachers to asksi@sid share
concerns with their peers and instructors, reflect upon their own experiences and
exchange ideas with peers, and monitor their understanding of learning content, which
are critical in promoting teachers’ conceptual understanding, appligahitid authentic

discernment.
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Think-aloud protocols. This study employed think-aloud protocols to explore
thinking processes of teachers in a web-based professional development program
designed based on the OELE instructional model. According to constructivisbggdag
learning requires egocentric, cognitive processing of an individual (Pi&y&; Wink &
Putney, 2002) and social, dialogical negotiation among a group (Vygotsky, N&7i&js,
2001). Therefore, the researcher employed the research method of think-aloud$rotocol
to observe cognitive processes of teachers both individually and collectivety@spa

when engaging in problem solving tasks prompted by the modules.

As a research method often used to study human thinking process, think-aloud
protocols gather data by asking an individual to verbalize thoughts concurttent wi
focusing on solving a problem efficiently (Ericsson & Simon, 1993). Accordinghk-thi

aloud protocols provide a method for studying a teacher’s ongoing cognitive psoicesse
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real-time professional learning. Unlike retrospective reports retymngemory to recall
information at a later time, concurrent verbal reports can capture a lsamrdalization

at three levels: “oral encodings,” “explication of the thought content,” and “an

explanation of thoughts, ideas, hypotheses or motives” (Ericsson & Simon, 1993, p.79) in
real-time, on-task learning.

Think-aloud protocols are often utilized to gather direct data on human problem
solving (Someren, Barnard, & Sandbert, 1994). Particularly interested in how subjects
arrive at the solution, what they think, what tasks are easy or difficult, and how they
reconcile conflict demands, Someren, Barnard, and Sandbert argue thatdbahk-a
protocols can help researchers gain insight and knowledge on “two types of reasoning:
constructing solutions and constructing justifications of these solutions” ( p. 8) to a
problem.

In the pool of empirical studies focusing on the application of the method, think-
aloud protocols were utilized to explore cognitive processes of children in reading
comprehension (Meyers, Gelzheiser, & Pruzek, 1989) and of undergraduate students in
decision making (Lucas & Ball, 2005). Additionally, think-aloud protocols have focused
on cognitive activities of adults in information processing including web navigation
(Eveland & Dunwoody, 2000) and software development (Karahasanovic, Hinkel,
Sjoberg, & Thomas, 2009). The method was also used to study the superior performance
of an expert in memorization (Hu, Ericsson, Yang, & Lu, 2009) in order to “develop a
collection of standardized laboratory tasks that capture the essentiakadect

particular type of expert performance” (Ericsson & Lehmann, 1996, p. 281).
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Teachers are proponents of thinking and learning. Their daily tasks involve
constantly verbalizing thoughts and modeling thinking-aloud to the students to help them
solve problems in various subjects. In this study, the subjects were teabbers w
performed their instructional tasks through teaching aloud by modeling anoldicaff
their thinking process to students. Since verbalizing thoughtpavasf regular practice,
with little training, the teachers were able to provide rich, explicit, anceajiry
utterances of their “inner life of thought” (Vygotsky, 1987, p. 246). Thus, these
concurrent verbal reports captured certain essential charactesfstiggertise in teaching
and learning.

Moreover, a retrospective, verbal report about the collaborative problem solving
of teachers provided an understanding regarding an individual’s thinking and ldarning
the context of group situation. Ericsson and Simon (1993) argue that post-experimental
guestioning engenders recognition processes, “a retrievable trace of edre@sbdic
memory” (p.149) stored in long-term memory (LTM). Accordingly, asking the sgbject
to recall the group learning processes may bring together “the contéotalohttention
with information accessed from LTM” to form a new memory structure (p.117)e Sinc
these new memories were indexed to the LTM content at the time of learning, the
teachers were more likely to retrieve successfully to provide aedafatmation about
their learning. Thus, the researcher conducted interviews after thagreormbtain
thoughts of each teacher regarding the group learning in order to explore theafnpac
social discourse and collaborative effort of problem solving impacting baest¢hought

processes.

56



Sampling Technique and Study Subjects

The researcher utilized purposive sampling techniques in selecting studstsubje
to “provide maximum insight and understanding” (Ary, Jacobs, & Razavieh, 1996, p.480)
of a teacher’s thought processes in a professional development program forahaw tea
induction. The subjects included six voluntary participants who were elementary
teachers in an inner city school located in a southwestern state. Mcvay, Mamghy
Yoon (2008) argue that groups of three learners are an effective configuration for
collaborative learning. Accordingly, these six teachers were dividednotgroups for
the training. All six teachers had taught in the school for less than two years, thus,
participating in training oriented them to be aware of and become moreafanith
effective, innovative instructional practice for ELL instruction guided by thed’s
strategic aims and goals. Of the six teachers, four were fenaale two males. One
female teacher had 26 years of teaching experience, and the other tlereevics
teachers in their first or second year. One male was a first yearrieauth¢éhe other had

taught for four years.

Data Collection

Two research questions guided the collection of data sources and procedures of
the study. To answer the first question, concurrent verbal reports are theefsourc
obtaining data with regards to the nature of a teacher’s thought processes o proble
solving in a web-based, OELE module. Additionally, retrospective verbal reysovts
as a data source for studying a teacher’s thinking and learning procegaetedrby

social discourse and collaborative problem solving in the context of group learning.
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Resear ch procedures. The study was administered by the researcher in a small
classroom of the elementary school in which she taught. All subjects worked in the
same school with the researcher, and each individual had a laptop computer to access the
training modules designed by the researcher. An introductory section was provited to t
subjects prior to the training to explain the purpose of the research, the tadkd @ntai
the study, and the protection of data. In addition, the researcher discussed liagaees re
to basic accessing and navigating web content, technical requirements, andrhow le

activities and tasks were structured in the modules.

The training involved two different learning situations: group and individual
settings. According to the nature of learning tasks, the first training module
“Understanding English Language Learners,” required the sulbgeicientify problems,
reflect upon personal experiences, read literature related to effectivetiomal
practices, and discuss implications for ELL learners. These tasks invabaiad) s
discourse and collaborative problem solving of learners were suitable fdrgsougd
learning. In this module, the subjects were asked to intei@etdaace with one another,
discuss their ideas, and consider alternatives to solutions. Prompted by the module
scenario, the subjects collaboratively solved an authentic problem drawn &gsroom
instruction. The group learning took approximately 90 minutes and was videotaped. The
video recording would later serve as question prompts for interview after tleetsubj
completed all learning modules.

On the other hand, “Module II: Incorporating Web 2.0” was a module designed
for an individual learning situation. Accessing and browsing various websiliesn

the utility and application of media technologies for instruction, the subjectsasked
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to navigate through the sites and were engaged in independent, personal, and experiential
learning activities. Before approaching the problem solving tasks promptkd by t

module, the researcher instructed the subject to describe everythingheenassdoing

or thinking when engaging in the activities. The think-aloud task was explained to the
subject, and the researcher followed the guidelines suggested by Ericssomamd Si

(1993) to remind the subject to “keep talking” only when he or she stopped verbalizing

the thoughts, thus, maintaining minimal interruption or influence on the subject’s

thinking and decision-making processes (see Appendix A for think-aloud instruction)

The individual learning module took about 60 minutes, and the learning processes of the
subject’s think-aloud was audio recorded.

After the completion of the training, the researcher conducted a 30-minute
interview with each subject, which was also audio recorded in order to obtain
retrospective, verbal reports about the subject’s cognitive processefinggaoup
learning. The group learning was video-taped during the first tramodyle, so prior to
the interview, the researcher reviewed the recording and selecteasipts of video
clips based on the relevancy to the constructs (conceptual understanding, dipplicabi
and authentic discernment) derived from the literature review of this stumls, these
constructs served as a priori to select video excerpts for interview. Eeamebf video
clips were based on four different group learning tasks including problem scenari
instructional theory, pedagogical strategies, and learning actiwti€d L instruction.

In addition, two video excerpts were selected when group members engaged in thought
provoking discussions in order to explore the effect of group interaction upon thoughts of

teachers. Interview questions were also developed along with these sixxadguise
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serving as triggering events to further probe the subjects’ thought procetisesontext
of group learning (see Appendices B and C for clip selections and interviewoqsgsti

The researcher collected multiple data sources including video recordings of
group learning for question prompts, concurrent verbal protocols, retrospective verbal
protocols, and field notes and observations for the purpose of data trtag(Cxeswell,
1998). In addition, approvals from the Internal Review Boards (IRB) of both the school
district and the University were also obtained for the purpose of protéctmgn
research subjects. Immediately after the approval, informed consestvi@nma
distributed to each subject and signed forms were obtained from all parscipgeter
completing the study, participants were given a $20 gift card from a Extalurant as a

token of appreciation for their voluntary participation in the study.

Data Analysis

According to Someren, Barnard, and Sandbert (1994), think aloud protocols are
employed to “validate or construct theories of cognitive processes” (p. 8 experts
undertake a solution process to solve a problem. In the training, an authentic classroom
problem was presented to the subjects to solve. In the search for solutions, each subject
was asked to perform a set of standardized tasks including brainstorming varasys ide
reflecting upon personal experiences, reading relevant literature, angoiratorg
instructional strategies as a classroom teacher. Therefore, ob@ingicigdata of these
cognitive processes that mediated the tasks performed by the subjectsamihg was
structured to “uncover... generalizable aspects of cognitive prot€Esesson &

Simon, 1993, p. 263) of a teacher in professional learning.
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In public school systems, the National Board for Professional Teaching flsanda
(NBPTS) have set the highest professional teaching standards since 1987. These
standards include an empirically scrutinized assessment wmagy&aching performance,
and National Board Certified Teachers are proven to be highly qualifieespronals
who contribute to improving student achievement (Goldhaber & Anthony, 2004).
Accordingly, the NBPTS assessment that evaluates professional teaatiommaece
can serve as a framework for validating teachers’ cognitive pexesproblem solving
during a professional development activity.

According to the NBPTS (2010), professional performance of a teacher is
characterized by a “rich amalgam of knowledge, skills, and dispositions kefd @ he
five core propositions, para. 1), which guides what a proficient teacher should know and
be able to do. Professional teachers may demonstrate conceptual understanding about
theories of subjects, of skills, of curricular design, of teaching methods, andients
and human development. Moreover, professional teachers may exemplify theodbility
applying pedagogical strategies for differentiated instruction dicpto the language
abilities, special needs, or learning styles of students of diverse backgrounds
Furthermore, professional teachers may exhibit authentic discernment twisepr
instructional activities eliciting a real-world connection. ThereforeNdBETS provides
conceptual support for three essential characteristics (conceptual umdiegsta
applicability, and authentic discernment) of a teacher’s cognitive mesdésat mediate
problem solving exemplified in the verbal reports obtained from think-aloud protocols

These three characteristics serve as a priori categories for devedapdqg

scheme (see Appendix D for codes and descriptions for each category) to #malyze
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content of verbal protocols generated in this study. However, coding categenes a
limited, and new categories can emerge inductively during the codingsprimcdentify
regularities and patterns” (Ericsson & Simon, 1993, p.263) in the data of the verbal
protocols.

Analyzing verbal data includes three procedures: transcribing, séigmeand
encoding (Someren, Barnard, & Sandbert, 1994). Firstly, verbal protocols were
transcribed into text with the researcher’s notes and observations inseited d
transcription. The researcher divided the written protocols into segmelgtehing to
the audio recording for boundaries of phrases in speech that were marked by pauses.
Segments were combined into episodes in order to determine a correspondingielement
the coding schema. When an episode appeared irrelevant to task performance, it was
encoded into one special coding category (see Appendix E for codes and desdadptions
special categories). Finally, the number of occurrences within eagjogateas tallied

and trends and patterns were identified to form themes.

Limitations

This study employs a qualitative approach to explore teachers’ cognitive
processes in a web-based training program, thus, several limitations mheecldied.
First, the data obtained from verbal protocols came from teachers who volunteered t
participate in this research, thus, the findings reported in the study might have bee
biased in terms of teachers who favor a web-based, technadbggarning environment.
It would therefore be useful to examine the thought process of teachers who teve littl
knowledge about web-based learning and are intimidated by the use of technology in

instruction.
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Another limitation is the relatively small number of participants takingipahis
study. Consequently, the conclusions regarding the development of teachers’uaincept
understanding, applicability, and authentic discernment after a professivaklpiaeent
program need to be viewed with caution as they would not be representative of all
elementary teachers. Future studies with a larger sample size wouldubéouserify
the findings of this study.

Lastly, as a researcher and a fellow teacher, | found my personal rajthdtte
participants interfering with my interpretation and judgment of the findihgs,
impacting the results of this study. In my attempt to present a complex, haltstice of
the teachers’ learning and thinking using an interpretive, naturalistic apptadten
drew upon my own insight into the context of elementary school where | taught,
including its environment, the management style of the building principals, the
instructional programs impacting teaching focuses, and my friendship with sohee of t
participating teachers. According to (Creswell, 1998), my prolonged engagenisnt
study context as both a teacher and a researcher can serve as a pdsitive fac
establishing trustworthiness. Even though, my relationships might havenofid my
interpretation of the way the teachers thought and made decisions whitegsoieblems
in the training, | believe that because of this proximity to the study contgxt, m
interpretation of the data collected in this study would lead to a more trusyvpantrait
of a teacher’s thought processes in professional learning. However, seskibgrative
effort with other researchers who have no involvement in public school settings may
serve as a cross-checking of research findings. Another alternative rioaghupicate

the study in a different elementary school.
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Trustworthiness of the Study

Establishing trustworthiness in research processes is critical itatjualstudies.
Creswell (1998) identifies seven criteria including prolonged observatiangtdiation,
peer review, bias clarification, in-depth description of study settingsberecheck, and
external audit. Creswell recommends researchers select aieastthe seven criteria
for the purpose of establishing trustworthiness of their studies.

The research meets four of the seven criteria as follows:

1. Prolonged engagement and persistent observation: The researchgearsinf
experiences working in the research setting supported a climate of ttust wi
participants and an understanding of the culture of the setting.

2. Triangulation: This study collected data from multiple sources inajudin
concurrent and retrospective verbal protocols, video recordings of teachers’ group
learning, and the researcher’s notes and observations. In addition, multiple data
analysis methods were incorporated including a systematic protocol analysis
process and a theme-based approach informed by the literature review.
Furthermore, using multiple theoretical frameworks, adult learning,
constructivism, and information processing enabled the researcher to examine the
complexity of the study phenomenon from different perspectives.

3. Clarifying researchers’ bias: The researcher recognized andew her
experiences and personal connections to study participants that may have

impacted the data interpretation processes.
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4. Rich, thick description: The researcher provided a detailed portrait of the stud
settings, which will support the transferability of this research to sthely

settings.

Summary

Problem solving in the web-based, Open Ended Learning Environment (OELE)
requires a learner’s cognitive functioning (Land, 2000). In this chapter asindes were
asked to perform the task of solving several problems. The teachers’ cogrotesses
were documented through think-aloud protocols. Consequentially, these verbal protocols
were collected and the content of the protocols were analyzed using a codimg sch
developed based on the literature review in order to understand the thought process of a

teacher’s professional learning.
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Chapter 1V: Findings

This study examines two research questions designed to explore thought
processes of six teachers engaged in web-based modules in two differeinhsituat
individualized and group learning. These two questions generate concurrefitass we
retrospective verbal reports of think-aloud protocols. Accordingly, thenfiysddf this
study are reported in two sections to answer the research questions posestidihi

Analyzing data generated through verbal reports is conducted based on Someren,
Barnard, and Sandbert’s (1994) model of protocol analysis. The process includes
transcribing audio recordings into written text, dividing the text into satsnk&abeling
each segment using a researcher-developed coding schema, assimgmiizeain
sequence to each labeled segment, and finally combining segments that lsaveehe
label in sequence to form a complete thought episode. Each thought episode serves as
unit analysis of the study to examine the nature of a teacher’s thought psoicess
solving an ill-structured problem in the Open-Ended Learning Environment (JOELE
Additionally, in order to protect participants’ identity, pseudonyms are used for

individual teachers selected for the think-aloud experiment in this study.

Findings on Question One

Research Question: What is the nature of a teacher’s thought process when
attempting to solve an ill-structured problem prompted by web-based, OEbihgar
modules?

Answering this question involved real-time observation of individual teachers

who were asked to verbalize their thoughts while engaged in learning activatnegtpd
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by an OELE module in an independent, learning situation. The topic of the learning
module focused on incorporating Web 2.0 technologies for instructing English Languag
Learners (ELLS). Learning tasks included identifying a problem preseanted

module’s scenario movie, viewing a slide presentation introducing Web 2.0 teclesologi
accessing various media technology websites, and browsing and navigatieg onli
resources for instruction.

The coding schema developed by the researcher includes four major esategori
conceptual understanding, applicability, authentic discernment, and special chdss. T
categories that are derived from the literature review of this studg ae a conceptual
framework for analyzing concurrent verbal reports of teachers engageatule
exercises to solve an ill-structured problem.

The protocol analysis of concurrent verbal reports resulted in a total of 1,248
thought episodes. Among these, 326 episodes (26.1%) were coded as conceptual
understanding, 153 episodes (12.3%) as applicability, 304 episodes (24.4%) as authentic

discernment, and 465 episodes (37.3%) as special codes (see Figure 4.1).
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Figure4.1 Distribution of Thought Episodes in Four Categories from the Analysis @

Concurrent Verbal Protocols

Conceptual
Under standing
Special Codes 26%
38%
Applicability
12%

Authentic
Discer nment
24%

Figure 4.1 shows that twice as many thought episodes were found within the
categories of conceptual understanding or authentic discernment than iregoeycat
applicability when teachers were engaged in independent learning in tier@dtiule.

Yet, the non-task related thinking for problem solving (special codes) accdonted
largest proportion of thought episodes shown in all categories.

The percentages present an overall distribution of thought episodes based on the
four major themes listed above. However, to understand the nature of a teacher’s

thinking processes of problem solving in an individualized learning situation, specific
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thought episodes in each category are examined in order to provide insights into the
professional learning of teachers in the Open-Ended Learning Environment.

Conceptual understanding. The literature review of this study indicates that the
OELE instruction should allow learners to interpret or explain their concegattiah in
order to develop intuitive theory. Therefore, thought episodes that involved an
interpretation or explanation of teachers’ conceptualization were i@elntif order to
illustrate a teacher’s thought processes in developing conceptual undagsthurthg the
course of their professional learning.

I nterpretations. Articulating one’s conceptualization through interpreting
concepts, meanings, and propositions can serve as evidence of conceptual undgrstandin
Some thought episodes were found to include teachers’ interpretation of different
concepts about technology and instruction. For example, Andrew stated, “I g@sss wh
you're talking about Web 2.0, | guess you are talking about the Internet, wlifiedeos,
different things we can use, and how we can incorporate that.” Rose interpected t
concept of digital literacy to include basic knowledge and navigation skills for
appropriate technology application. Debra elaborated the concept of gragshylas
“The ability to read instruction from graphical displays and understand information
presented through visual media.” Travis considered technology a “supplemeetary us
especially when dealing with first graders.

Some thought episodes were found related to teachers articulating their
conceptualization about what it meant to utilize technology for instruction. Wrsdnel
that presenting lessons through videos provided concrete examples that helped student

bridge the gap created by language barriers. Attempting to understaneahi@gof the
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term, “Self-Service” presented in the module’s slide presentation, ii¢aiasstated, “I

wonder if that means you are out taking care of yourself more than workimgtver

people.” However, Cassandra’s interpretation of the term was incorrect, whicteudi

a falsehood in her conceptualization about the meaning conveyed in the module content.

Some of the teachers’ conceptualization showed a lack of contextual knowledge
to reflect the reality of their practice. Angel indicated that stutipaticipation in
social networking postings could serve as a source of learning, which allowkdrtet
gain understanding about students’ personal interest. Angel meant that somakinet
sites provided some instructional values to help teachers connect to students, however,
the majority of the second graders she taught did not have sufficient knowledgeds a
a social networking site. Angel’s conceptualization revealed a lack of loacidyr
knowledge about elementary, ELL students, so what she meant about utilizing the social
networking sites to make connection with her students was therefore not feasibke f
grade level she taught.

When one generates propositional interpretations to affirm the value of
information provided in the module, conceptual understanding develops. Several thought
episodes were found to include propositions that affirmed the value of technology
instruction. In fact, three teachers, Angel, Cassandra, and Travis, providatlof®2
thought episodes that were propositional in nature. Angel made a series of statement
asserting the importance of incorporating technology into teaching. Foplexaine
mentioned utilizing visual media to enhance instruction for ELL students to help them
form mental images. Moreover, she argued for the use of internet resmuecgmge

students in collaborative learning because she believed that students learad&adm
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their peers. Furthermore, Angel advocated that frequent exposure to technology
instruction helped prepare students for today’s digital learning age.

Sharing a similar view in preparing digital learners, Cassandra argut fo
importance of teaching students critical skills of identifying importantraledant
information as she called it, “being able to sift through things.” In addition, she
contended that the Internet provided rich resources and lesson ideas for cuwab-cult
learning, thus promoting understanding of cultural differences.

To evaluate and process information presented in the learning module, Travis
asserted a critical view. He made several comments about the sequénicegrodule
content and information presentation. For example, he argued, “I believe the problem
(statement) should be on the top” before presenting the problem scenario aala logi
sequence for understanding the problem solving task. In addition, he regularbdrefer
back to the learning objectives to determine whether each learning taslohatensd
helped meet those objectives specified in the module.

Explanations. In order to explain conceptualizations, one may attempt to define
terminologies, restate instructional text, clarify and ask questlmmg &earning content,
verbalize new knowledge gained from learning or realize one’s presumpten, a
summarize or specify what one has learned, which may be evidence of conceptua
understanding.

Some thought episodes were found related to teachers attempting to define
various terminologies listed in the module. Travis provided definitions for severs, te
“Context means you can see it. Judgment means you can learn to. Create knowledge,

you contribute. Organization, you figure out a way to hold on to it for quick reference.”
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Rose attempted to define a problem space for the scenario prasdahiednodule movie:

“So looks like her [the featured teacher in the scenario movie] problem heresis she’

finding a lot of different things she wants to use that would be neat to use, but she just has
to figure out how to incorporate those and use the technology with it.”

On another occasion, Rose restated in her own words from a paragraph of text she
read: “Sometimes that [Internet search] does take out half of the time, andthen y
haven't really spent whole lot of time looking at what you actually need infawmat.”

In addition, Cassandra explained to herself the meaning of having a rich usezregeri

“If you are both a consumer and a producer, it [the use of Web 2.0 technology] would be
a rich experience.” Travis also reiterated the description about young people’s
information seeking behavior: “If it takes too long navigating, they [teenjaglans then

they butt out, so they don’t really get the gist.”

Offering clarifications can promote understanding of meaning conveyed in the
module content. Attempting to clarify learning tasks entailed in module objectives
Travis stated, “| need to understand the utility, and | need to select fronety wh
technologies. OK, so | need to find the best technology for adapting instructibe for t
ELL students.”

Asking questions is an important technique for comprehension, which guides the
search for answers to achieve conceptual understanding. Andrew was icatiliged
about the concept of digital natives versus digital immigrants, and he questioned what
these terms were referring to, students or computer programs. Continuing to read
through the module’s slide presentation, he found the answer to his question.

Considering the learning objectives outlined in the module, Cassandra questioned how to
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differentiate technology instruction for ELLs as opposed to English-spestkidgnts.
Attempting to identify a problem space, Debra asked two questions: “How do yeatpres
it [technology] to the children? How do you get them to interact with it?Viaso
posed some challenging questions to evaluate the information presented adthe. m
For example, he asked for information about Web 1.0 (not included in module materials)
in order to help him understand Web 2.0 applications. Additionally, both Debra and
Travis wondered about the cost of utilizing online resources for instruction, and they ha
the impression that some sites might have a price tag attached to it, wheeheddhat
they thought about practical aspects of incorporating these resources tatimsir

Verbalizing what one knows or realizes after reading information repsesbat
is being conceptualized. When dealing with technology and instruction, each teadher
certain preconceived notions; however, after interacting with the learningntomey
became more familiar with the application of Web 2.0 for instruction. Remarkssuch a
“Wow, 93% of teens use the internet, | didn’t think it would be that high,” revealed that
Debra had a better understanding about the phenomenon after reading the information.
Some remarks were shared to affirm an existing theory one had in mind, astate|
“I know that many students do communicate with Twitter as well as text giegsand
as well as instant messaging on the computer.” However, her observation regarding
students appeared more relevant to her previous college experiences than thimgy tea
of second graders.

Summarizing to provide the gist of information can also serve as evidence of what
is being conceptualized. A summary statement such as “So | think herdftine¢e

teacher in the scenario movie] problem was that she found all these differemafkinds
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stuff she liked but she didn’t really know how to tie that in with what she was doing,”
gave an insight into Rose’s understanding of the problem-solving task. In addition, mos
of the teachers offered a short summary statement after browsirspa éeample,

reading a paragraph of information, or undertaking an online, interactive activity.

To filter through information and specify a particular notion one conceives is an
indicator for conceptual understanding. Specifying a particular web dghatatrwas
helpful for information retrieval, Andrew stated, “It gives you a quick surymwaen
you scroll your mouse over it.” Travis considered technology a supplementhmtga
subjects such as reading and math, however, he specified that the Internetjtae a m
curriculum source for science and social studies, “because there isuratalum for
them so you have to think outside the box and go to the internet.”

In summary, thought episodes identified in this category revealed trediegg
teachers in the OELE enabled them to test and build intuitive theory in order to develop
conceptual understanding. Evidence of teachers interpreting or expldieing
conceptualizations through the verbalization of various concepts, meanings, propositions,
definitions, restatements, clarifications, questions, knowledge, realizaimhs
summaries learned from interacting with the learning content was fouine data,
which demonstrated that most teachers achieved a fairly good conceyterdtanding.

However, not all conceptualizations are a correct interpretation or explanéat
learning content. For example, some thought episodes were found related to teachers
misconstruing the meaning of certain concepts, while some were found aboutsteacher
lacking contextual knowledge to conceptualize the content of their professianaidea

This finding suggests that in an independent, open learning environment, it i$ toritica

74



provide a mechanism of guidance and feedback that help teachers to xeshioiee
conceptualizations in order to achieve intuitive understanding that is autHgrathl
contextually grounded in their profession.

The OELE cultivating a teacher’s conceptual understanding is found evident in
the thought episodes generated in the concurrent verbal data. The next sectisesliscus
findings related to the OELE promoting a teacher’s ability to apply learning

Applicability. The literature reviewed in this study indicates that the OELE
engages learners in cognitive activities to engender higher order thinking, seslearne
obtain the ability of applying new knowledge in everyday situations. In the ¢arftax
teacher’s professional learning, the ability of applying (applicabilitg)olearning may
be demonstrated through pedagogical strategies to include thinking ssategical
reasoning, and pragmatic planning.

Thinking strategies. One practical aim of teacher training is to help one develop
instruction that teaches students strategies of what and how to think. These thinking
strategies include cause/effect, compare/contrast, classificdtistercand
brainstorming to develop students’ cognitive abilities.

Some thought episodes were found related to teachers who were considering
applying technology to teach thinking strategies. For example, Andrew tdlkatl a
using video media to explain a cause/effect strategy. Angeliomed several interactive,
web-based activities related to the strategies of cause/efsgifidation, and cluster as
a way to provide scaffoldings or opportunities for student practice. Travis thought about
utilizing a geographical website to demonstrate a compare/coritedsyg by showing

students “aspects of China... an overview of a Chinese city, and how it might be different
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than one of ours.” Cassandra pointed out the fact that using online graphic organizers
might be effective in teaching students about the process of brainstorminggaticgc
thinking bubbles.

Logical reasoning. Another practical aim of teacher training is to help one
develop the skill of logical reasoning that may involve presenting an argumemefsr
assertion, inferring or predicting from what is known, and considering releeancy
information.

Some thought episodes were found related to teachers presenting an argument to
assert the effectiveness of applying technology for instruction. For exafmplis
argued that using videos to present a social studies lesson would probably be more
effective than using lectures to cover the same mateniglsded in the lesson. Similarly,
Angel argued that online activities providing interactive learningtjpe@s were more
appealing to students than traditional pencil and paper tasks. In addition, Angel argued
that incorporating these activities helped students “familiarizagbbres with
technology...be able to navigate themselves through websites that would be important
later on in life when they have to do research on other topics.” However, Cassandra
guestioned the feasibility of incorporating social networking sites ftnuicteng ELL
students due to their language barriers. Nevertheless, she argued thétetheseald
serve as a communication channel between the school and parents, and online tools could
also provide opportunities for student practice at home.

Inferences and predictions were also found in the thought episodes. For instance,
Rose made an inference regarding the use of online resources for her perdonal a

professional learning, “There is a teacher community on here [a webattred
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teaching resources] where | would assume you can kind of connect to othersteacher
good ideas and share ideas.” On the other hand, Angel seemed confident in the added
value of online resources for her students, and she predicted that the students would be
able to “find a lot of special things about [their own town], they never knew and they've
never been introduced before.”

Teachers making certain provisions in consideration of applying technology fo
instruction were also found in the thought episodes. When searching for relevant vide
media or online activities for instruction, Debra and Travis considered graale le
appropriateness, while Andrew and Cassandra searched for clips or resolaneekttai
the needs of ELL students. In addition, Angel thought about several ways to incorporate
technology considering its capability of offering visual representafimmnvocabulary
instruction, providing curriculum resources for science and social studiesgfiactual
geographic locations for story settings, using various media including graphlio, and
video to record students’ ideas and writing, and incorporating interactiveiastior
collaborative learning of students.

Pragmatic planning. A primary responsibility of teachers is to develop lesson
plans, thus, it is critical to develop the skill of pragmatic planning includingifylieigt
goals and outcomes, problems and solutions, scope and sequence to include a beginning,
middle, and end, and timelines.

Some though episodes were found related to teachers considering the process of
planning lessons to incorporate technology to enhance instruction. For exampls, Rose’
thoughts revealed some practical aspects of preparing and planningdionaagy-

infused lesson. Depending on the goals and outcomes of a lesson, she considered several
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factors including the availability of equipment (projector and computers) andiiossi
of collaborating with colleagues (a media specialist or computer t¢adRese pointed
out that finding “available resources to accomplish lesson ideas” wagal step to
plan a technology-infused lesson.

Considering ways of utilizing technology to aid to students’ learning, lAnge
thought that video recording students reading and learning helped them to ‘hear their
thought processes and hear themselves talking out loud, so they can gain confidence in
their reading as well as the work they are able to produce.” In addition, sheetedsi
using online activities to provide students opportunities for independent practice and
collaborative learning, so they could learn to solve problems without constantly
depending on her for a quick fix.

Additionally, Angel said, “Start them with the pictures... prepare to write,te ha
an introduction and to have 3 body paragraphs and then a conclusion. And I think this
would sort of be a great way to get them started with this whole writinggz6c8he
made plans on utilizing online graphic organizers to introduce the concept of story flow
consisting of a beginning, a middle, and an end.

Pragmatic planning for an appropriate time to infuse technology for teasting a
learning was also found in the data. The teachers talked about how to utiliee onli
resources for after school activities and homework assignments (Andreegyc¢b s
video clips to prepare for the next day or week’s lesson presentation (Angdbcédeal
various time periods during a typical instructional day to incorporate onlinetiastivi

(Angel), to use an online calendar to introduce holiday celebrations in diffefemes
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throughout the year (Cassandra and Travis), and to archive resources onlinedandatur
(Debra).

To summarize, thought episodes identified in this category indicated that
engaging teachers in problem solving in the OELE cultivated a teacher’s wegniti
abilities to apply learning. Some thought episodes were found related to teachers
considering various technology applications to teach thinking strategies. Morsmve
thought episodes revealed that teachers developed logical reasoning tonéegue, |
predict, and consider the utilities and implications for technology instructi
Furthermore, a number of thought episodes were found involving teachers developing
pragmatic planning of technology-infused lessons.

When engaged in problem-based, interactive, web-based activities embedded in
the OELE module, teachers appear to focus on learning for immediate applidation
example, some thought episodes were found related to teachers selentitigsect deal
with a particular classroom issue they encountered, to augment or enhancertbet
practice, or to search for instructional resources with referenceetot teaching topics.
This focus of immediacy provides teachers with a practical aim forldaming and
draws a great deal of personal interest that helps teachers relateitgglezaterials in
concrete and tangible ways that are meaningful to them.

It is found evident that the OELE develops a teacher’s cognitive abibtegsaly
learning, thus the next section details findings related to the OELE cultj\aateacher’s
authentic discernment.

Authentic discernment. The literature review of this study indicated that the

OELE engages learners in reflective activities situated in authleatning context in
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order to develop discernment. In the context of teacher training, thisrohrsss
involves authentically examining one’s perspectives, experiences, andetaaevise
instructional activities that provide students with real-world learning estpmss.

Perspectives. Cultivating discernment involves transforming one’s perspectives
to promote self-referential awareness and understanding. In the contexdharte
training, these newly formed perspectives may empower one to assert achwiee,
discriminating, and integrative view that helps one develop awareness of salf, pee
students, instructional contexts and approaches.

Some thought episodes were found related to teachers developing awareness of
self. For example, Cassandra had poor confidence in her skills in terms of tgadatolo
self-efficacy. She called herself “illiterate” while having ditfity navigating through
sites. She said that she felt uncomfortable with sharing information on seimalrking
sites for privacy reasons. She considered herself a consumer ratheptbducr of
online information. Not sure of her abilities of organizing information on web,
Cassandra said, “Survival skills, that’s what | need... | get so confused \gkétob
much information.”

Some teachers recognized the fact that they did not have sufficient knowledge
about Internet technology. For instance, Angel and Debra both mentioned that it was
difficult to keep up with the constant change in the world of technology. Some teachers
talked about their preferences or hobbies. For examples, Travis said that he liked the
shape of a circle for creating thinking bubbles, and he chose to use the shapteta cre
brainstorming web required in the module. Andrew mentioned that he liked video and

photography, so he searched for instructional resources of video excerpts and photo
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gallery to help him demonstrate certain concepts or topics he was cureactijng in
class. Apparently, these self-referential factors served as a decisefobaompleting
learning activities or selecting instructional resources.

Some thought episodes were found related to teachers’ developing awareness of
peers. Being new teachers at the school, both Cassandra and Travis indicated that not
being acquainted with fellow teachers was somewhat difficult becauseséneyunsure
of where to find help for troubleshooting equipment or technical problems. Cassandra
mentioned that she eventually asked help from Andrew, another teacher on her grade-
level team.

Before beginning the first learning task (browsing a slide presentafiodjew
commented, “This would be for people that don’t know much about Internet or
computers, might be like for older people or teachers that have been teachiranfpr a |
time and are stuck in the rug.” Andrew appeared confident in his technologyaskills
he was initially skeptical about the benefit of this learning task.

Some thought episodes were found related to teachers developing awareness of
students. All six teachers verbalized their personal observations of stu&me
mentioned students’ preferred modes of learning, and some were aware of thigydive
students’ academic skills, particular interests, and learningiedailit

Five out of six teachers mentioned that students favored video lessons. For
example, Debra said, “It seems like kids respond more from watching videosaiman f
reading information from the book.” She indicated that overexposure to television at
home had led the students become disinterested in learning to obtain information from

textual materials at school.
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In addition to video instruction, other activities such as comic books and online,
interactive activities were also considered effective to draw studen¢stt These
activities, Angel thought, could have some instructional value for promoting students’
creative and artistic sense and motivating them to work to the best of thigyr abil
However, Andrew, Travis, and Cassandra indicated that their students, especially the
ELL students at the first grade level might not have the technology skdldfarient
English language proficiency to perform learning tasks required by thesgesct
Beyond that, Angel was also concerned about the Internet safety for her sexterd,g
and she said, “Considering the information they give out on the websieorry that
people would see their online accounts, and they will know where they live.”

Some thought episodes were found related to teachers developing awareness of
instructional contexts. For example, Angel and Travis talked about the subjestthof m
and social studies that they would like to allocate more instructional time on
incorporating technology. Some mentioned that certain subjects might beuitaioées
for technology-infused lessons. As Debra said, “Science is so abstraceallyyshard to
get the information just from the textbook.” In addition, Cassandra mentionedifpcus
more on interactive web activities for writing and math problem solving, WRuke
talked about utilizing online calendar resources for History lessons.

Some thought episodes were found related to teachers developing awareness of
instructional approaches. The teachers talked about modifying theintcappoaches
to incorporate video instruction, online activities for student practice, interaudtivities
for small group instruction, and games for math activities. Particularlyhonglt

episode was found that Travis thought blogging and instant messaging wasitte fea
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for student practice especially for first graders due to their lintjy@idg and vocabulary
skills.

Experiences. The literature review of this study suggests that experiences are
valuable resources to guide the learning of professionals. Accordinglyatolj a
teacher’s discernment may involve transforming one’s past experieatsra self,
peers, students, instructional contexts and approaches in order to assimilate new
experience.

Several thought episodes were found indicating that teachers reflectedhejon t
experience related to self. In fact, Cassandra contributed almost 40%holigtht
episodes in this category, talking about her technology experiences fortinatlic
(Smart Board and videos) or personal (instant messaging and social netwatking w
friends and family) purposes. Having taught for 26 years, Cassandra psgsaps
enabled to speak freely and share her experiences; the others, except for, Medecsw
novices in their 20’s and did not have her age and experience. In fact, Angel, just fresh
out of college in her early 20’s, contributed only four out of 52 thought episodes in the
category, and she acknowledged having limited knowledge and experience in using
technology in classroom.

Only two thought episodes were found that the teachers reflected upon
experiences related to peers. Cassandra talked about asking a fell@aw fiach
troubleshooting malfunctioning equipment, and Angel talked about soliciting advice from
a fifth grade teacher. The limited number of thought episodes in the subjgesence
related to peers might be due to the fact that all six subjects weyenfawvlteachers at

the school and had yet to build interpersonal relationships with colleagues chdoé s
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Some thought episodes were found that the teachers reflected upon experience
related to students. Andrew gave an example, “They [students] didn’t knowmwhat a
island is. | drew one for them and explained it to them. They still wereeaflittty.”

He indicated that the first grade students, especially the ELLs, hexg Armited,
geographic knowledge base. Angel shared a similar experience: (@ igtyidents]
always questioning me as to where other places around the world are.”

Realizing parents who had limited awareness of academia is also evittent in
teachers’ experience with students’ families. Andrew talked about teetpasking him
to explain the concept of “phonemic awareness” shown on the children’s report card.
Cassandra mentioned that the rarity of technology resources in studems’ ho
environment surprised her, and she was aware of the fact that the majority of ELL
students did not have an Internet connection at home.

Some thought episodes were found that the teachers reflected upon experiences
related to instructional context and approaches. Almost all teachers talkedhaiiout
experiences related to teaching contexts in various academic subgctessscience and
social studies, in geographic topics, for instance, Mexico, volcano, and the staar,sys
in reading strategies, for examples, vocabulary, story sequence, and conhgtbeig,
and grade level standards. Additionally, the teachers reflected upon their past
experiences related to utilizing technology as change of new teachimmgelppncluding
Smart Board, a virtual reality science program, animation, video confeggaeid slide
and video presentation.

Activities. Cultivating one’s authentic discernment is to help one reconcile newly

gained perspectives and assimilated experience to practice. In tha cbmeacher
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training, this reconciliation requires one to discern learning activitiesabfworld
connections to self, peers, students, and instructional contexts and approaches.

Some thought episodes were found related to the teachers discerningadivit
real-world connections to self and peers. For example, Cassandra talkethalpbamn
of spending her summer break to learn more about technology and search for online,
interactive games for student center activities. Regarding the ¢mmicpeers, she
indicated that Internet technology enabled information sharing via asyicisrand
synchronous communication “with teachers all over the country or all over the faorl
that matter.” On a more personal level, a geographic site enabled Atadiiaa his
place of origin in Mexico and also search for a colleague’s home with whondhe ha
taught together for almost two years.

Some thought episodes were found related to the teachers discerningadivit
real-world connections to students. Some teachers mentioned that onlineesctiere
beneficial for their students, particularly ELL students. However, some tdaheng
activities Debra commented to be “a little bit over kids’ head”, consigleome of her
fourth grade students were reading on the level of a second grader.

In this category, Rose was the only teacher who made no reféeoeneestudents.
Being a novice trying to meet the complex demands of the profession mightasea re
for not being creative in thinking about different learning activities thizedi
technology to broaden or enhance that connection.

Some thought episodes were found related to the teachers discerningadivit
real-world connections to instructional context and approaches. All six tedalked

about incorporating online resources to develop lesson plans, to teach sociakstddies
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science, and to provide visual images for vocabulary and geographic concepts ia order
make learning a practical, real-world experience for their studem&ddition, the

teachers said that technology was a great resource augmenting thactiorsal

approaches. Some learning activities were mentioned to enable students g totua

the world beyond physical boundaries. As Cassandra stated, “Doing it on the Google
Earth would be a great way to do this with looking at where Africa is and what it looks
like in comparison to U.S. and to Oklahoma.”

In summary, thought episodes identified in this category revealed trediegg
teachers in reflective activities embedded in the OELE promoted a tsaaindentic
discernment. For example, thought episodes were found related to teachexgingvel
new perspectives regarding the use of technology for instruction. Additionatihetes
were found to reflect upon personal experiences in connection to self, peerssstudent
instructional contexts and approaches. Furthermore, many thought episodésuwere
related to teachers developing discernment in considering learnindgiestior real-
world connections.

Thought episodes identified in the category of authentic discernment als@deveal
that a teacher’s personal as well as professional experience weaist@sswith
discerning connections of the real world. For example, Andrew’s language amdlcult
background gave him unigue perspectives in connecting with students, especially the
ELL students. Cassandra’s 26 years of teaching experience provided hes@lith a
base for reflective practice. On the other hand, still in the process adayitegy hew
teaching roles, the thoughts of the novices showed limited discernment in peespeaati

experiences, and in activities of real-world connections.
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Conceptual understanding, applicability, and authentic discernment are three
major themes identified based on the literature review of the study for agalyz
concurrent verbal reports generated in the think-aloud experiment. A specng codi
category was also developed to identify other themes that emerged in the data to
understand a teacher’s thought processes when engaged in problem-solving prgmpted b
the OELE module.

In the category of special codes, there were a total of 12 coding itemsiédentif
Among them, three noteworthy items were indentified as emerging thenmesuide
descriptive remarks, responses to the OELE module activities, and interruptions, and
these are discussed respectively as follows.

Descriptiveremarks. During the entire think-aloud experiment, the teachers
described their responses to reading materials, their feedback &zlveprograms or
websites, and their decisions entailed in the sequence of learning. lastouiztkk aloud
prior to the experiment, all teachers verbalized their thoughts through treepotiess
of individualized learning, thus very few long, silence pauses were documented

Among these descriptions, one teacher’'s comment stood out. Andrew mentioned
that in this fast-clicking Internet culture, students would not have the pateenaet for
the computer to completely download a large graphic file, which could be proldemati
He described this frustration: “If | am having trouble, these kids are goneasbme
trouble, being patient because it does take a while for it to load up all this ititorrha
Thus, he indicated a teacher’s modeling and guided practice before allowdegtstto

independently work online was the key to successful online learning.
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Responsesto the OEL E module activities. The overwhelming number of
thought episodes related to the teachers commenting positively aboutdeaaterials,
interactive activities, web resources, and information presentation in the mudickted
that the teachers enjoyed the OELE module to a great extent. All teatkedsabout
what they liked and what impressed them, and they commented that the information
learned from the module exercises was intriguing and helpful.

Despite an overall positive attitude, a few negative comments were méuedy
teachers. Cassandra talked negatively about her technology skills in nauigattirgh
module activities. In addition, Andrew criticized a certain color used imtigule
design and the music selection of the module’s scenario movie. Travis alessexphis
dislike of pop-up windows and the district’s Internet security setting that luldbke
access to some information.

Interruptions. Some thought episodes were categorized as question and prompt
to document two unexpected situations, technical difficulty and hazardous weather
which interrupted the think-aloud experiment. One instance was related to Andrew
failing to access a geographic website due to the district’s Intsenarity policy
prohibiting teachers downloading and installing certain add-on programs. He wa
prompted by the researcher to proceed to subsequent learning agendas and solve the
problem identified in the module. This alteration compromised his consideration of
alternatives to solutions in the problem-solving task. Two weeks later, he was able t
complete the missing portion; however, he seemed to have forgotten the problem and the

learning purpose of the portion as a part of the solution process.
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Rose’s think-aloud experiment was also interrupted, this time by theexeath
tornado threat. The experiment resumed two days later to allow her tcetenne
problem-solving task. This delay in time and interruption in the flow of thoughts toward
solving the problem is noted herein to present an authentic picture of the think-aloud
experiment in a natural setting.

In addition to unexpected events, a teacher’s Internet navigation and technology
skills also impacted the think-aloud experiment. For example, Cassandrataftéled
when navigating websites or accessing interactive programs, so she askedatehes
for help. Being a colleague and understanding of her frustration, the reseafetest of
guidance, consequentially influencing Cassandra’s thinking towarngrdlelem solutions.

To summarize, the analysis of concurrent verbal reports revealed that the OELE
instruction promoted a teacher’s conceptual understanding, applicability, and authentic
discernment. The teachers were found to construct intuitive theory through tmerpre
and explaining the content of their learning to develop conceptual understanding.
Moreover, the teachers were found to obtain the ability of applying what dreneteby
developing strategic thinking, logical reasoning, and pragmatic planningheFfuadre,
the teachers were found to develop authentic discernment through reflecting upon their
perspectives, experiences, and practice for real-world connections.

Three emerging themes including descriptive remarks, responses to thke OEL
module activities, and interruptions were also found in the concurrent verbal reports. The
teachers’ comments were found to reflect a positive view odD&eE module. However,
these themes were found to present some factors that were potentiallyeninuibie

thought processes of teachers in consideration of various solutions to solve the problem
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featured in the module. In a natural setting, it is fairly difficult to contnolestactors,
such as inclement weather. However, certain provisions need to be made to
accommodate teachers who have limited technology skills or to consider incoigorati
learning tasks to avoid technical issues such as access to learninglsakecked by

security settings.

Finding on Question Two

Research Question: What is the nature of a teacher’s thought process in the
context of group learning when attempting to solve an ill-structured problem pronypted b
web-based, OELE learning modules?

This research question focuses on studying an individual teacher’s thinking and
learning influenced by collaborative problem-solving in a group setting. &tkdes
were divided into two groups. Members of Group A included Andrew, Debra, and Rose,
while Group B consisted of Angel, Cassandra, and Travis. The selectiontarsetor
group composition was to create heterogeneous grouping based on the teachers’
experience in the profession. For example, Andrew had five years of teachéngege
and was assigned to lead Group A, and Cassandra had taught for 26 years and was the
leader of Group B. In addition, the teachers’ acquaintance with one another fakie to t
teaching assignment was also a considering factor for grouping. Foplexan Group
A, Andrew and Debra worked in the same grade level team in the previous schpol year
and Rose’s classroom was located across the hall to Debra’s. In Group BdCassal
Travis were both in the same grade level team, and Travis and Angel had taught

collaboratively to create learning projects for their students.

90



Subjects of each group met face to face and were engaged in collaborative
problem-solving and discussion activities prompted by a web-based, OELE module. The
topic of the module focused on understanding language barriers and related instructional
issues in teaching English Language Learners (ELLs). Leammkg tequired teachers
to collaboratively identify a problem presented in the module’s scenario maieavi
slide presentation introducing literacy instruction of ELLs and discuss various
implications, critique a lesson example and discuss the implementation cfdbe, land
examine and discuss student performance data of the subjects’ school.

The face-to-face meetings of both groups were video recorded. The researcher
reviewed the recordings and selected six video excerpts as question promgiie ther
teachers’ thought processes in the group learning situation. The selection of the video
excerpts was based on the relevancy to three constructs including conceptual
understanding, applicability, and authentic discernment derived from theuliteraview
of this study.

After completing all learning tasks required in the module, individual teachers
were interviewed using the selected video excerpts as question promptsrio obtai
retrospective verbal reports focusing on the collaborative learning pesciespacting
their thinking of problem-solving. Thus, to analyze the retrospective data, the emphasis
was place upon a teacher’s verbalization that contained references tdionesracd
discussions of the group in collaborative problem-solving for the purpose of
understanding the nature of a teacher’s thought processes in the cbgrexip learning.

The same coding categories for analyzing concurrently verbal datalsere

utilized to analyze retrospective verbal reports. As a result, the rettiogpgata yielded
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684 thought episodes, of which 121 episodes (17.7%) are classified as conceptual
understanding, 91 episodes (13.3%) as applicability, 251 (36.7%) episodes ascauthent

discernment, and 221 (32.3%) episodes into a special coding category (seetRAyur

—

Figure4.2 Distribution of Thought Episodes in Four Categories from the Analysis @

Retrospective Verbal Protocols

Conceptual
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As shown in Figure 4.2, comparing these four categories indicates that thought
episodes found in the category of authentic discernment occupied the largestgroport
in the retrospective verbal data. This suggests that the teachers’ thiouitiet context
of group learning oriented toward the category of authentic discernment mbensmy

of the two categories. In addition, the non-task related thoughts (speiga) caxcupied

92



almost one third of the total number of thought episodes generated in the retrospective
data.

Details of thought episodes in each category are discussed as follows.

Collaborative problem-solving in developing conceptual understanding. The
literature review of this study indicates that the OELE should engageisanmn
conversation and collaboration to construct collective, intuitive theory. This dialogi
negotiation and collaborative learning process also enables learnersmineeizeir
existing conceptions in the context of collective practice to develop contextual
understanding.

Some thought episodes were found related to teachers generating collective
intuitive theory as a result of collaborative problem-solving. The teachers in Group
were found to reach a level of consensus in explaining the problem presetited |
module’s scenario movie. In contrast, the teachers in Group B appeared to deplain t
problem based on personal conceptions, and the development of collective intuitive
theory was absent in this group.

Evidence of collective intuitive theory influencing individuals’ conceptions is
found in Group A. For example, attempting to define a problem space, Andrew thought
that language barriers might be the reason that ELL students becamiveatte
instruction. In addition, he specified that poor classroom management skills of the
teacher featured in the movie that could play a part causing ELL students misbahaving
the classroom. Debra also commented, “It was kind of hard just to look at thenld_
of it because you also have that classroom management issue pop up also.” In addition,

Rose’s explanation was that the teacher’s poor instructional skit tailbold the

93



attention of students, so they were disruptive, which led to an issue of classroom
management.

Accordingly, several thought episodes were found related to the teachers
proposing different solutions to the problem based on the interpretation of the collective
intuitive theory they developed as a group. Andrew suggested using visual repm@sentat
to introduce vocabulary concept so students could make a personal connection to the
meaning of the vocabulary. Debra said, “You have to know your students. You have to
find out what they like” in order to make the lesson meaningful to them. It was evident
that Rose was influenced by Andrew’s propositions after reviewing the eixtzerpt
selected for the question; she said, “Just how he (Andrew) told us to bringarvisuoal
[aids] when you teach something new is really helpful for those kids.”

Group A emphasized collective thinking in terms of identifying problems and
developing solutions. On the other hand, each teacher in Group B explained the problem
scenario that emphasized individualistic thinking.

For instance, in Group B, Cassandra thought that the problem was attributed to an
ambiguity of focus, the teacher delivering instruction without a lesson purpogel An
thought that it was an issue of language barriers hindering students’ understanding of
instruction. Without clearly identifying an issue, Travis said, “Wellaadh remember
right, there was a scenario where she kept getting on to the guys, thetkelbatk of
the room.”

Even though members of Group B relied on individualistic thinking in explaining
the problem scenario in the module, one thought episode was found related to group

discussion facilitating individual teachers’ understanding of certain ctsicep
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When prompted by the selected video excerpt about a scene, in which Travis was
confused about the term, “graphic organizer”, and Angel immediately ethrifto him
with various illustrations. Travis talked about that experience and made a pooy@bsi
statement, “Yeah, after that [Angel’s clarification], | use graphyanizers. | think |
made the argument later on that the fact with the ELL, just the samet gsdds in
general, they need to see it.”

Collaborative learning facilitating common understanding was found evident in
Group A. After viewing the video excerpt to recall the learning activity inugla
review of student performance data, Debra posited that ELL students shouldregerie
fewer language barriers in the subject of mathematics in comparison toudijeets
such as Reading. “I know what she’s talking about,” Andrew attempted to etterpr
Debra’s viewpoint after reviewing the same video excerpt, “when Math wastsoge
that was more of a universal thing [language].”

Additionally, one individual’s insight into a situation may just be a source of
inspiration for another. Having heard of Andrew’s comment shown on one of the
selected video excerpts, Rose indicated in the interview, “I may not have ddaize
much of that [a student’s disruptive behavior] was because of the fact that gieyomi
ELL students.” Rose acknowledged that the group learning experience helped her
examine behavior issues of her own students.

On the other hand, group learning yielded mixed results for the teachers in Group
B. Cassandra, with 26 years of experience, talked about her frustratiomabbaving
a clear understanding of the academic and language gap encountered by Ehfis.stude

She elaborated on the issue of some ELL students in her class having difficuthg maki
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appropriate progress, but she couldn’t offer any explanation or to ideribydahat

hindered their learning. “That's my problem. | don’t know where to go for help for.the

| don’t know what that wall is.” Evidently, the dialogue exchange and collaborative,
problem-solving of her group learning did not aid to Cassandra’s understanding of issues
she encountered in the classroom.

The collaborative problem-solving in Group B did not appear to help Angel and
Travis understand the content of their learning, even though they both specified tha
language barriers were the root of the problem when attempting to explaindo&eis
scenario. After reviewing the selected video excerpts, they did not offieerfurt
explanations as to interpret the concept of barriers ELL students encountéred in t
classroom or to propose solution to resolve the issue, thus demonstrating limited
conceptual understanding of the issue. For example, Travis said, “I dolytkreal
how big of a gap that terminology is” for the students to comprehend a teacher’s
vocabulary instruction.

In summary, engaging in dialogical negotiation and collaborative, problem-
solving in the OELE yielded mix results in terms of promoting conceptual uaddnsg
between the two groups of teachers. For example, members of Group A were found to
develop collective intuitive theory allowing individual teachers to interpret apidia
the problem scenario, identify a problem space, and propose solutions accordingly. On
the other hand, members of Group B were found to rely on individualistic explanation
and interpretation of the problem scenario. Even though two teachers in Group B labeled

language barriers as the root of the problem, they appeared to have a superficial
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understanding of the issue because they had not proposed any solution that dealt with the
barriers they identified in the problem scenario.

To compare the two groups, the level of a teacher’s conceptual understanding is
subject to group members contributing their knowledge and insights to facilitating a
meaningful discussion in order to solve a problem. In other words, when group members
offered constructive comments or insights into interpreting or explaining @btestes
involved in a problem, the whole group thrived in conceptual understanding. Otherwise,
the teachers’ thought processes demonstrated limited conceptual undegstiaredio a
lack of alternative interpretation and thorough explanation of learning contentati@ge
independently of one another, they were inclined to the simple solution, but that in a
group they achieved a deeper understanding and could find more complex and effective
solutions.

Collaborative problem-solving in developing applicability. The literature
review in this study indicates that the OELE facilitates negotiation cbostructed
knowledge. This negotiation process engenders critical thinking and developsweollect
intelligence that calls for an incremental and holistic examination of gmalang. In
the context of teacher training, this self-examining process may stnaulats thinking
ability to apply learning by developing instructional strategies, &dgeasoning for
problem-solving, or pragmatic planning of instructional events including attention,
objectives, materials, and feedback.

Knowledge negotiation stimulated strategic thinking, logical reaspaimd)
pragmatic planning was found evident in Group A. Among the selection of six video

excerpts, Andrew was found to dominate most of the group discussion. To be specific,
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Andrew led several discussion threads in the video, and afterwards in the mtegvie
continued to elaborate on several brainstorming ideas to include instructiatediss of
videos, demonstrations, visual aids, and relevant examples for effective&tiction.

In responding to Andrew’s ideas shown on the video, Rose said, “You think about
it [ELL instruction], but you don’t think about as many ways as you can do it.”
Apparently, Andrew’s dominance in terms of high volume in knowledge negotiation also
reflected in the number of thought episodes generated in the retrospective dawwv Andr
produced 32 thought episodes compared to Rose with 11 and Debra with four in this
category of applicability.

In Group B, personal relationships were found to encourage knowledge
negotiation and stimulate an individual’s thinking in the group. Since Angel and Travis
were both in their 20’s and were close friends on a personal level, the selected vide
excerpts showed that the two were engaged in several discussions withidbirthe
member, Cassandra. Interestingly, the high volume of their discussion alsteceiie
the number of thought episodes generated in retrospective reports. In theyoaftegor
applicability, Angel and Travis each contributed 18 thought episodes; on the other hand,
Cassandra contributed only 8 episodes, which indicated that the more engaged a teache
was in negotiation, the more stimulating the negotiation process was to one’s thinking i
terms of the ability to apply learning.

Counting the number of thought episodes generated in retrospective data is only
one of the indicators to determine whether knowledge negotiation and collaborative

problem-solving of group learning promotes applicability. To further underdtand t
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process of negotiation and collaboration impacting one’s thinking and learning in the
OELE, the meaning of these thought episodes needs to be extrapolated.

In Group A, Debra contributed only four thought episodes compared to Andrew’s
32 and Rose’s 11 episodes. However, in terms of the quality of her thoughts, Debra
provided unique insight into examining student performance data. She offered several
logical reasons to identify factors impacting performances of ELL stsid® a
standardized math test:

But in those higher grades or overall, there’s a lot of reading that’s involved in

those math questions, so | would consider if it was just math, yes, it would be

higher because they [ELLs] could do the work. It could be the way we are
teaching the math vocabulary, | mean, there are a lot of vocabulary not just in
reading but math too, academic vocabulary. And it could be the way that math is
presented on CRT. They all story word problems, maybe the kids aren’t getting
the help on that. It could be that we all just putting so much focus on reading that
math is suffering. It could be any of those factors.

Evidence was also found that Andrew had a similar logical thought, and he talked
about language barriers being the factor that hindered ELL studentsdnopnehending
story word problems in the math test.

Knowledge negotiation appeared to enable Group A members to form group
consciousness and develop collective intelligence in order to think deeper into the root of
the problem and identify various academic challenges ELL students encduntere
However for members of Group B, knowledge negotiation did not appear to have the

similar effect in terms of the collectiveness of consciousness for praulkng.
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Aware of language barriers hindering reading comprehension, Angel’s logical
thinking for a solution was to ask for parental support. She said, “That [introducing
language] should be something their parents have to help with this as well heeause
don’t have enough hours in a day to completely teach them every thing in our core
reading, but also build the vocabulary as well.” In contrast, Travis argued| felsthat
with ELL households, homework, anything dealing with home just becomes too
difficult... And I don’t think you can really have an expectation on it.”

In terms of pragmatic planning, Andrew was the only one in Group A to address
problem/solution during the interview. For example, he talked about specifasthrti
manage a student’s disruptive behavior in classroom. He also mentioned using teache
made manipulatives to illustrate the concept of the vocabulary word “anemnbmete
presented in the scenario, and he said, “Maybe have a little model of it, showing and
demonstrating how it works or what it is used for, and that would capture their attention
more and they would know what an anemometer is.”

Members of Group B were found to have divergent thinking patterns in terms of
solving the problem posed in the module. For example, Cassandra recommended a
warm-up activity to introduce lesson purpose before beginning vocabulary fiostriac
focus students’ attention. Angel, however, thought that a new seating aresmigem
move disruptive students to a closer proximity to the teacher and to isolatadheione
another was an immediate solution to the problem. Their solutions appeared to focus on
pragmatic planning of instructional events to redirect attention or classnamagement

tactics to correct behaviors, but these solutions failed to consider acconmgadati
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instructional needs of ELL students, which was the root of the problem in the context of
the teachers’ professional learning.

To summarize learning outcomes between the two groups, knowledge negotiation
and collaborative, problem-based learning in the OELE produced mix results snaferm
promoting thinking ability of teachers to apply learning.

Teachers of Group A were found to develop collective intelligence that iddntifie
several instructional strategies to accommodate needs of ELLs, developadl logi
reasoning to analyze student performance data, and devised pragmatic planning on
different solutions to the problem posed in the learning module. Apparently, the group
learning experience provided insights and scaffolds guiding and directing eiduradis
thinking of solutions to a problem.

In Group B, teachers were found to have divergent thinking patterns to include a
strategy of refocusing student attention, solicitation of parental supporvgisa feason
for limited time a teacher had on vocabulary instruction, and new seating aneariges
a solution to disruptive student behaviors. The group did not form collective intelligence
as a result of negotiation and collaborative problem-solving, and the divergence in the
teachers’ thinking arrived to different solutions that failed to address therobéem
posed in the learning module.

Evidently, dialogical negotiation and collaborative problem-solving that tizteis
the formation of group consciousness and the development of collective inteligenc
critical in promoting a teacher’s ability to apply learning. Even though tesaaleze
interviewed individually after completing all learning tasks, the impacbtéctive

intelligence developed as a result of group learning continued to guide thergeac
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thinking. Group A formed group consciousness and develop collective intelligence
directing and guiding their strategic brainstorming, logical reaspaimdjpragmatic
planning of problem-solving. On the other hand, lacking in unison, Group B relying on
individualistic thinking demonstrated limited ability to apply learning to solve an
authentic, classroom-based problem.

Collaborative problem-solving in developing authentic discernment. The
literature review in this study indicates that the OELE facilitatédateon of collective
intuitive theory by engaging learners in critical discourse and collaboratitis. T
validation process promotes authentic discernment allowing learners to not onlyebecom
aware of individual differences in one’s personal, professional, and culturgrbanks,
but also to accept and even embrace these differences. In the context ofttaachgy
the differences in backgrounds may include a teacher’s perspectiveseezggrand
practice for real-world connections. Thus, the goal of professional learnmgu#ivate
a teacher’s discernment to obtain truth and knowledge that is contextually and
authentically validated.

In analyzing retrospective data, the number of thought episodes generated in
authentic discernment accounted for almost 37%, the largest proportion of all, edmpar
to conceptual understanding at 18% and applicability at 13% of total thought episodes.
This indicates that engaging teachers in critical discourse and collabgmatblem
solving can be thought provoking, thus helping individuals to validate and discern true
knowledge gained from professional learning.

Even though the number of thought episodes generated in this category appears

convincing that collaborative, problem-based learning promotes a teaatigrntic
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discernment, it is also critical to examine the nature of these thought epigtdes
respect to a teacher’s perspectives, experiences, and instructionaéadti developing
the awareness of self, peers, students, context, and approaches to real-wodibosnne
Some thought episodes were found related to teachers developing awareness of
self in connection to students. For example, as the only Hispanic teacher in Group A,
Andrew was interviewed and asked to review the video excerpt, in which he slzared hi
perspectives about Hispanic culture, his experiences of growing up as aruBéehtst
and his expertise as a bilingual teacher. When asked about this unique background in
connection with ELL students, Andrew said, “there’s a lot of kids in my classedty
that have called me Dad in Spanish just because there is some kind of connection there.”
He further commented that not just ELLs but also native English speakingtstude
viewed him as a father figure, thus he pointed out that a teacher’s ethnic backgasund
not and should not be an issue for a teacher making an effort to connect with students.
Interestingly, after Rose reviewed the video involving the discussion of Group A
about the issue of ethnicity and culture, Rose talked about her personal background,
“Well, it's assumed that | know a lot of Hispanic culture and stuff like that justisec
of my last name. | do have family members that are Hispanic but they don't live here,
and | am not around them constantly, and | wasn’t around them consistently growing up.”
Being a first year teacher in a predominantly ELL school, she talked ladostudents.
“I am comfortable with them,” she said, “but I think | still have a lot to leaouathow
to teach them.”
Critical discourse and collaborative problem solving allowing for sharing of

multiple perspectives were found in the retrospective data. For example, in Group A,

103



Rose indicated that she gained some perspectives about understanding ELL Students
Andrew’s sharing of personal experiences.

In addition, a change of teaching contexts enabled Debra to become more
knowledgeable about standardize testing comparing to her peers in Group A. When
prompted by the video excerpt, which showed her providing a keen insight into
interpreting student performance data, Debra said, “I think from my ian&iom first
to fourth. In first grade, testing’s really not that big of a deal. Onogtbgourth grade,
| start to really feeling the pressure.” After reviewing the same videerjgtx Andrew
recalled that Debra’s insight helped him to see the data in a new way. Héwasl,
just trying to figure out more of what the graph meant or the percentages."nfiyide
Debra’s unique contribution in this respect promoted an awareness of testing and
performance data, which was a critical element of reality in the xdowitéeaching.

Awareness of teaching contexts due to a change of grade level may promote
discernment requiring a teacher to make appropriate adjustments in oraat tinen
needs of students. In reviewing the video excerpt about the discussion of Group B, in
which Travis talked about that he was confronted by “double language barriers”, he
further explained that he taught mostly African American high school studemtsgpr
becoming a teacher at a predominantly ELL, elementary school. In addition, he
addressed the issue of confronting the double language barriers and adjustindnimg teac
approach: “l usually draw it and then do movement if it's something involves
movement... | drew everything on the board even flowchartgWith first graders]
we’ll do color and we’ll do linear progression.” In the previous year, he'$aaiight a

political science..an AP political science... And | didn’t color code or anything.”
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Apparently, this big transition allowed him to rethink his teaching approaches and to
make adjustments according to the grade level and language abilitiedeofts.

After reviewing the video excerpt about the concept of double language barriers
discussed in Group B, Angel discovered her naive idea about students. “I think a lot of
words | expect some of them [students] to understand, like when we were réadling t
understand.” She quickly realized that her second graders lacked the basic
“‘comprehension words” they needed to understand the text. Also identifying with
Travis’s experience in adjusting teaching context based on grade lengéd,talked
about future goals of her instructional practice: “Giving them the foundatidartd®s
build upon some of the language and academic vocabulary that they’ll be needing in
order to be successful.”

Also aware of the ELL students’ deficiency in academic langu@gssandra said,
“This is my first year in a real ELL school, and | am amazed at the wordskiassdon’t
know... and how it affects their learning.” Language barriers were not only anfigsue
the students but also for their parents, and Cassandra recognized this &adigaid,

“The parents do as much as they can, but a lot of times with them being only Spanish
speaking, there are a lot of things they don’t do because they don’t have the daioguag

be able to function and move around within those settings.” Making an effort to bridge
the communication gap with the parents, she told about her recent engagement i taking
Spanish class. She said, “Definitely, | know how it feels to be in a new languadge now

In summary, it is evident that engaging in dialogical negotiation and coltalsora
problem solving in the OELE promotes the development of a teacher’s authentic

discernment. Both groups of teachers were found to develop awareness of ilf, pee
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students, contexts, and approaches as a result of reflecting upon their paspecti
experiences, and practice to discern the reality they encounteredsroola.

The negotiation and collaborative learning process in the OELE also has &n effec
of validation. In Group A, the teachers were found to develop mutual understanding and
appreciation despite of individual differences in cultural, social, and profedsi
backgrounds. In Group B, the teachers were found to share a commonality of struggles
such as confronted by the so called “double language barriers” and requidgasto a
instructional focus due to a change of teaching assignment. Evidently, the G&ilEse
one to contribute his or her unique perspectives and experiences to group learnimg, and i
turn group learning experience validates the discernment one developswdsd res
learning.

In addition to conceptual understanding, applicability, and authentic discernment,
a special coding category allows for flexibility of additional thensasductively emerge
from the retrospective data. As a result, two themes, social interaction aaomgy$
and subject-researcher interaction, are particularly noteworthy and thesseidc
respectively as follows.

Social interaction among learners. The interaction among group members is
found to influence a teacher’s attitude toward his or her professional learning in
collaborative problem solving. In Group A, Rose was open and receptive toward
Andrew’s viewpoint. Commenting on the video that showed Andrew sharing his
experience as an ELL student who lacked contextual knowledge necessary ttandders
reading materials of the mainstream culture, Rose said, “I nevirtiealght about that,

but, | guess that would be true.” Moreover, after reviewing the video showing'®ebra
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unique perspectives about the standardized testing, and Andrew said, “I was thaking t
she was really looking into that data.” Recalling the group learning experi2eca
commented that having a representation of different grade levels in her grahee

the discussion and enabled an exchange of multiple perspectives.

On the other hand, a very different pattern of social exchange and interaction was
observed in Group B. All three teachers were well acquainted with one anAtigsl
and Travis were close friends; they collaborated and taught their secontsaghfiers
to work together on projects. Travis and Cassandra were both on the same first grade
team and worked closely together; they seemed to be very familiar wittotdeer’s
personality traits. However, this casualness and familiarity in vikgytetichers
associated with one another did not bring about a positive effect in helpingtipetgr
become more cohesive and unified in terms of constructing collective knowledge or
developing solutions to solve a problem.

For example, Angel referred to Travis as her buddy, but after re\geienvideo
about Travis who was confused about graphic organizers, she said, “I am glad that
somebody has to keep him on track.” After reviewing the video excerpt about her group
discussion, Cassandra made a comment about Travis being stubborn and argumentative,
and she quickly dismissed his ideas without giving him the benefit of doubt. However,
Travis insisted that he was right, so in responding to his peers’ differences onopini
shown on the video, he said, “This is where it's me versus the world.” It appeared to be
that members of Group B held on to their own perceptions after the group learning,
indicating that the social discourse of the group provided little contribution tecedir

guide individual thinking in problem solving.
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Subject-researcher interaction. The issue of trust and mutual understanding
between study subjects and researchers may influence the processabicpll
retrospective, think-aloud data through interviews. As a researcher askitigrigiand
providing feedback for probing purposes, | found my professional relationships with
some of the teachers and my personal interest in ELL instruction impdetitepcher’s
thought processes. A close work relationship with three of the study subjdatsngc
Andrew (in Group A), Cassandra, and Travis (both in Group B) enabled me to probe
deeper into various interview topics. This sense of acquaintance fostafechad
trusting researcher/subject relationship that was inviting for conversat®a.result,
these three teachers were enthusiastic about interview topics and agaemre share
their thoughts, reflections, and even personal concerns. For instance, whenndjsbess
topic of race, Andrew and | also talked about our shared experience as a nieachigr
in bringing a diversity of language and culture to our school. Cassandraneehti
asking her husband to help translate notes to a student’s parent. She also shared with m
long conversations about her family. On a more professional level, Travis and | had a
lengthy discussion about the pros and cons of our existing reading and ELL progdams a
the current intervention practice for his students.

However, having yet to build a rapport with the other three teachers in the
workplace, | felt apprehensive in probing for deeper thoughts and reflectiatisouwv
routine, professional contact, there was a lack of common interest betweeacties te
and me to stimulate or extend our discussion. The teachers appeared tired orsteuntere
in most of the interview topics. For instance, Angel answered the majority of the

guestions in a straightforward, as a matter of fact manner just to get thneugiotess.
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Debra was always brief about her responses, but several of her physgaldicating
disinterest and tiredness. Lastly, Rose replied, “I'm not quite sure ortlréatly know”
in several occasions even after two or three more prompts were givepedtedsthat
this could be a factor that the interview ended sooner than expected, and several
discussion topics did not reach a desired outcome to provide a more balanced view of all
six teachers.

In summary, the analysis of retrospective reports revealed that groupdearni
impacting individual teachers’ thinking in problem solving was found evident. Group
difference in terms of developing collective intuitive theory versus individigalis
interpretation and explanation in problem solving was found to impact teachers’
conceptual understanding of learning content. In addition, developing collective
intelligence as a result of group learning was found to promote teacheksh¢hability
to apply learning. On the other hand, the group of teachers who failed to consolidate
their divergent thinking patterns into a collaborative effort for problem+sgphas found
to demonstrate limited ability to apply learning. Furthermore, group learnintpwad
to promote authentic discernment of teachers, which elicited the effectadtiadi on
their perspectives, experiences, and practice and allowed them to develop mutual
understanding and appreciation and to share a commonality of strugglesiupthst

Findings from the analysis retrospective reports also revealed that social
interaction among learners can impact the outcome of collaborative, probleth-bas
learning, and social relationships between a researcher and study stdnjeaiso
influence the outcome of research. Using the approach of interview to undeinstand

nature of a teacher’s thought processes in the context of group learning, thuesgiaifl
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factors need to be noted in order to present an authentic picture of studying this

phenomenon in a natural setting.

Summary of Findings

Two research questions posed in this study are devised to explore the nature of a
teacher’s thought processes for problem-solving in the Open-Ended Learning
Environment (OELE). The think-aloud experiment conducted in this study is designed to
explore a teacher’s independent, professional learning. In addition, individuraievws
conducted after teachers completing the OELE learning modules are desigagdr® e
the impact of collaborative learning influencing teachers’ thinking.

The analysis of think-aloud protocols resulted in a total of 1,248 thought episodes
that include 26.1% of conceptual understanding, 12.3% of applicability, 24.4% of
authentic discernment, and 37.3% of special codes. These percentages suggested that
among the three major categories, the OELE instruction was not as thought promoking i
the teachers’ thinking ability related to applicability when compaiigdtiveir thoughts
in conceptual understanding and authentic discernment. In other words, in terms of the
number of thought episodes, the independent learning in the OELE elicited more
thoughts of teachers in understanding the learning content and discerning the learning f
real-world connections than promoting their thinking ability of applying the legrnin

In addition, the think-aloud experiment yields several findings and are didcusse
as follow:

The OELE instruction is found to promote a teacher’s conceptual understanding
of learning content. Engaging a teacher in experiential and independent |edliowsg

for knowledge construction to develop intuitive understanding. In addition, the findings

110



also reveal the importance of providing a mechanism of guidance and feedback that
allows for the testing of a teacher’s conceptualization in independent, wathibaming
for developing contextual knowledge in the profession.

The OELE instruction is also found to promote a teacher’s cognitive abiities t
apply learning. Engaging a teacher in problem-solving develops stratediag,
logical reasoning, and pragmatic planning. In addition, immediate applicatfionnd to
be the central focus of a teacher’s thought processes to problem-solving.

The OELE instruction promoting a teacher’s authentic discernment is found
evident in this study. Engaging a teacher in critical reflection developpempectives
and new experiences of learning for real-world connections. Moreover, arteache
personal and professional experience is found relevant to the development of authentic
discernment.

The result of think-aloud experiment reveals that teachers enjoy the mudepe
web-based mode of professional learning. However, a teacher’s technicatgewhd
skills of web-based learning can be a determining factor for achiguislg of
professional learning in the Open-Ended Learning Environment.

Individual interviews were also conducted in this study to explore the process of
collaborative problem-solving in the OELE impacting a teacher’s thinking amdriga
The analysis of interview transcripts resulted in a total of 684 thought episoties tha
include 17.7% of conceptual understanding, 13.3% of applicability, 36.7% of authentic
discernment, and 32.3% of special codes. In reviewing the distribution of thought
episodes among the three major categories, authentic discernment had twasgeya

thought episodes as conceptual understanding or applicability. This indicated that
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collaborative problem-solving in the OELE was more thought provoking for individual
teachers in the category of authentic discernment than the other two estegori

The findings of collaborative problem-solving in the OELE impacting individual
teachers’ thoughts are summarized as follows:

First, the OELE instruction allowing for dialogical negotiation and collah@a
problem-solving is found to promote a teacher’s conceptual understanding. The study
reveals that engaging teachers in knowledge negotiation and collaboratitesdha
development of collective intuitive theory that helps individuals achieve a deeper
understanding of learning content.

Second, engaging in knowledge negotiation and collaboration in the OELE also
promotes thinking ability of teachers to apply learning (applicability). Tinkyseveals
that an individual's applicability is associated with teachers forming grongciousness
and develop collective intelligence as the result of collaborative problem-solving.

Third, the negotiation and collaboration in the OELE is found to have a validating
effect that promotes individual teachers’ authentic discernment. Collaboratiésmr
solving engenders critical reflection that helps teachers developresaref self,
students, peers, instructional contexts and approaches to discern knowledge for real
world connections.

Fourth, the social interaction among teachers is found to impact the outcome of
collaborative, problem-solving in the OELE, allowing one group of teachers to develop
mutual understanding and appreciation of individual differences in thought processes,
which contributes to group learning. In addition, social relationships between

researcher and study subjects that allow one to probe deeper into subjects’ ikinking
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found to impact the outcome of research when using the research technique of interview

to study teachers’ thought processes in this study.

Conclusion

Overall, a teacher’s active involvement and participation in learningtaesi
whether through an individualized or group situation, is a determinant for the impact of
web-based, professional learning. In this study, six teachers’ thoughtgeeoés
interactive, experiential learning and collaborative problem solving arevellserhe
result of the study reveals that the OELE can elicit the type of leatmabhgstimperative
for professional learning of teachers. In addition, several individual, groupeior e
environmental factors may impact a teacher’s thinking processes in prbated
learning. With these influential factors identified, the next step involtesraugh
discussion to compare these findings with literature and to outline prastjalations

for web-based, professional learning of teachers.
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Chapter V: Discussion, Implication, and Recommendations

This study explores the thought processes of teachers while engage ®ipen-
Ended Learning Environment (OELE). The teachers demonstrated varioussdggree
conceptual understanding, applicability, and authentic discernment in their thinking
regarding various solutions to a problem. The study indicated that the development of
conceptual understanding in the OELE was associated with a teachégstcah
knowledge to conceptualize the content of professional learning. Moreover, the
development of a teacher’s cognitive ability to apply learning (applibglii the OELE
was related to learning tasks that provided practical aims and means faliateme
application. Furthermore, teachers’ development of authentic discernment inltke OE
varied based upon their personal and professional experiences.

Several influential factors were also found to impact individual teachenirlyi
in problem solving in the context of group learning. The study revealed that
collaborative learning in the OELE enabled the construction cdatole, intuitive theory,
which helped individual teachers achieve deeper conceptual understanding.
Collaborative learning in the OELE was also found to promote thinking ability of
teachers to apply learning (applicability) through the formation of group icussess
and the development of collective intelligence. In addition, collaborative meggimihe
OELE cultivated individual teachers’ authentic discernment, which allooreithé
validation of one’s perspectives, experiences, and practice for real-warldatmns.

To conclude this study, this chapter includes discussions to compare these

findings with current literature, to consider various implications for theoryesw®hrch,
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and to outline recommendations for future studies and practice regarding wap-base

professional learning.

Discussion

Six teachers were selected as study subjects to perform problem-solisg tas
prompted by web-based, OELE modules in two situations, individualized and group
learning. The individualized learning required teachers to work independently tkéhile
group learning involved collaborative problem-solving by teachers. To discuss the
results of this study with respect to the independent and collaborative learrtieg in t
OELE, this section includes a summary of the findings and a comparison of &indihg
theory and empirical literature.

Independent learning in the OELE. Six teachers were engaged in independent
problem-solving tasks prompted by a web-based, OELE learning module disygtine
researcher. During their learning processes, the teachers wetd@msgkebalize their
thoughts concurrently with solving the problem. Consequentially, these concurrent
verbal reports were collected for data analysis and the summary of &nsliag follows:

Conceptual understanding. The OELE instruction was found to enable the
teachers to interpret and explain their conceptualization in order to develdpentui
theory, thus promoted the development of conceptual understanding.

The teachers who verbalized their conceptualizations through interpratiogs
concepts, meanings, and propositions were found evident in this study. For example,
some teachers examined the learning materials and explored various iapglicht
technology from the viewpoint of utilizing technology to improve student learning.

Some viewed technology as an empowering tool to enhance instruction. Some
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considered technology as providing rich resources for personal as welllastdearning
to promote cross-cultural understanding.

Most of the teachers were found to develop conceptualizations and construct
personal, intuitive theory that embraced the idea of utilizing technology to enhance
learning and teaching. This finding concurs with constructivist theoryit@&@ELE
allows the learners to explain initial, naive conceptions (Land, 2000) in order to build
intuitive theory (Land & Hannifin, 1996).

However, one teacher’s interpretation was different. Travis perceivethance
limitation on technology-infused instruction. The finding corresponds to constructivist
theory that there exist multiple perspectives to examine a phenomendy &Duf
Cunningham, 1996).

Moreover, Travis’s thoughts appeared to follow a logical sequence that guided his
learning and thinking in order to meet the goals of the professional learrimglogical
sequence, according to Piaget (1980), a constructivist theorist, serveopsratidnal
model” (p.85) that enables the learners to hypothesize, experiment, and testuitizie
theories. In addition, Travis’s goal-driven thought process concurs with adaolhpa
literature that professionals are goal-oriented learners who haweg sanse of self-
direction in determining learning projects (Tough, 1979).

Furthermore, the teachers’ verbalization of their conceptualizations irBbE O
appear to be consistent with constructivist theory that individuals often exaantady
considering them in the light of one theory or another; thus different theorists may

present different dimensions of viewpoint in interpreting facts (Vygotsky, 1987%. Thi
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finding also concurs with the literature that the OELE enables learnertetpret multi-
faceted perspectives in order to develop intuitive understanding @ &whnafin, 2000).

Evidence of the teachers verbalizing their conceptualizations by offering
explanations to define terminologies, clarify content, and summarize leavanegound
related to the development of intuitive theory. In conceptualizing the contentrof the
learning through defining, clarifying, and summarizing Web 2.0 applicatans f
instruction, the teachers were found to develop intuitive theory based upon their pri
knowledge and experiences. A teacher relying on personal knowledge and experience
develop conceptual understanding concurs with adult learning literature plegieexe is
a valuable resource (Lindeman, 1961) that guides adult learning, thinking, andgneani
making (Dewey, 1984; Knowles, 1990).

However, a teacher’s conception based on prior knowledge or experience can be
misguided, rendering a false assumption for understanding. For example, a novice
teacher like Angel has prior knowledge of web applications based upon her college
experience rather than teaching experience, so her understanding of the séi@ppfar
instruction of elementary students seems limited. This insufficient knowledge
practical, contextual understanding of elementary school settings i®afabif the
studies of pre-service and novice teachers (Pierson, 2005; Dawson, 2005). These studies
indicated that teachers who lacked practical, contextual knowledge wectttodevelop
limited or superficial understanding about learning content. Therefore, in the OELE,
Land and Hannafin (2000) argue for the importance of engaging learnerwitiesctinat
allow them to test the validity of prior intuitive theory in order to develop condeptua

understanding.
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Applicability. The OELE instruction was found to enable the teachers to develop
pedagogical strategies to include thinking strategies, logical regsamd pragmatic
planning, thus promoted the development of cognitive ability of applying learning.

For example, the teachers were found to consider incorporating media essourc
as instructional strategies or utilizing online, interactive activibetetmonstrate
comprehension strategies. In addition, the teachers’ thinking in problemesol
involved logical reasoning to consider ways of infusing technology for instructobn a
pragmatic planning to devise logistics and flows of a technology-infused lesson.

In this study, the teachers’ thoughts were found to involve solutions that deal with
a particular classroom problem or augment or enhance current practice. eAchitig
theorist, Perdue (2003), argues that practical solutions and immediatetapphca
especially useful for the professional knowledge workers who analyzentleva
information to apply knowledge creatively. In adult learning literaturgalki€1994) and
Merriam (1994) also suggest that professionals often play complex, soesirrdife,
thus the driving force for their learning is to solve problems in life and ftdfitlily and
career-related demands. Apparently, the teachers’ thinking about focusingtareprac
and application is found to be problem oriented, socially related, and applicatioedpcus
as suggested in the literature.

Authentic discernment. The OELE instruction was found to enable teachers to
examine perspectives, experiences, and practice for real-world connectibdsvelop
awareness of self, others, students, and instructional contexts and approaches, thus

promoted the development of authentic discernment.
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Evidence was found related to the teachers developing discernment and awareness
of self. In the OELE, technology self-efficacy appears to have an impact upon a
teacher’s confidence in navigating through web-based learning activinegx&mple,
Cassandra commented about her need for basic technology skills, and she appeared to
have low confidence in her competence at using computer technology. HoweVew he
self-confidence seemed not to deter this veteran teacher of 26 yeashfong her
experience of using technology in the classroom. She also mentioned severabtgchnol
resources that she had utilized for instruction.

This finding does not appear to be entirely consistent with the literature. Self
efficacy, according to Bandura’s (1986) definition, refers to “people’s judgmoétheir
capabilities to organize or execute courses of action required to attagnateditypes of
performances” (p. 391). Bandura argues that self-efficacy deals withjodgiaent of a
particular skill rather than one’s actual competency of that skill. In addgome
studies (Delcourt & Kinzie, 1993; Ertmer, Addison, Lane, Ross, & Wood, 1999) found
that self-efficacy was associated with teachers integratihgdémgy into instruction.

Their findings suggest that the more confident teachers feel about using teghtiedog
more likely they are to incorporate it in the classroom. On the contrary, saii2ha’s
case, her low self-efficacy does not limit her engagement with technaoifogyoin in
instruction; rather it was dependent upon the accessibility and availabil@éghnology

in classroom that provided opportunities for her adoption of technology in instruction.

Moreover, developing discernment and awareness of self in assessing one’s
technology competency or in identifying one’s interests and preferenfmasid to serve

as a referential factor influencing a teacher’s decision-making g acehe OELE
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instruction. This finding concurs with adult learning (Knowles, 1990) and distance
learning (Moore, 1973) literature that teachers are self-directed, mdkspeearners
capable of organizing learning events, identifying learning meansaats| gnd
evaluating learning outcomes.

Evidence was also found related to teachers developing discernment and
awareness of others, students, and instructional contexts and approaches. For example
the teachers were found to verbalize their needs for collegial, social suppor
perspectives of students’ academic skills and computer literacy skdlsheir concerns
about school-related contextual and environmental factors impacting the tiotegfa
technology into teaching. This finding is consistent with Bandura’s (1986)iassert
from a social-cognitive perspective, which emphasizes reciprocateaushrough the
interplay of cognitive, behavioral, and environmental factors for technologyaititagin
learning and teaching.

In addition to the development of conceptual understanding, applicability, and
authentic discernment, three themes that characterize the nature ottieedethought
processes in the OELE emerge from the concurrent verbal data, and these themes a
discussed as follows:

Descriptiveremarks. The teachers were found to describe their responses and
actions in the OELE during the think-aloud experiment. The researcher fouhertha
presence during the experiment enabled a communicative process in whichhbesteac
were not merely speaking aloud what they thought, they were also atigrapti
communicate with the researcher. For example, they seemed to justiepeinses or

actions throughout the entire processes in the OELE, independent learning.
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Ericsson and Simon (1998) suggest that researchers explicitly instructoaartsci
to “focus on the task while thinking aloud and merely to verbalize their thoughts rathe
than describe or explain them to anyone else” (p. 139). Ericsson and Simon argue that
this level of verbalization may generate incomplete sentences and phrasagheyic
explain by citing Vygotsky’'s comment about inner speech characterizdéesnnected
and incomplete” (p.181). Prior to conducting the think-aloud experiment, the teachers
were instructed to simply verbalize their thoughts. However, the finding dfetesac
describing and explaining their thoughts to the researcher coincides wigfoamsky
(1998) assertion that “a concurrent verbal protocol has the appearance of beitagya sol
act, yet from cultural-historical activity theory (CHAT) perspectaa only be
understood as a social act” (p. 161). Smagorinsky argues that in addition to information
processing (IP) theory that grounds Ericsson and Simon’s work in protocolignalys
CHAT theory may offer an alternative perspective to study cognition andlizatiza.

Using Vygotsky's (1987) framework in understanding thinking and speech,
Smagorinsky argues that the theoretical lens that a researcheo ssaedy a
phenomenon impacts his or her data collection and interpretation. Thus, the researcher
suspected that her presence as a colleague of the study subjects mighnigeaniered a
process of communicative, social speech from the teachers when verbalking t
thoughts, so what was captured in the think-aloud experiment did not entiredy mirr
teachers’ thought processes if they were truly engaged in independenty,sobiar
based professional learning.

In addition, the findings of this study indicated that the teachers’ thougthisie

both egocentric and social speech that is dialogical in nature. Construetbaststhat
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learning involves one’s cognitive (Piaget, 1973) and dialogical processiggtSky,

1987), which requires an individual to interact with learning content, peer learners, and
instructors (Duffy & Cunningham, 1996). In addition, Duffy and Cunningham argue that
these interactions include mindful, negotiated processes, and “the aaftimtgd is

always dialogic, connected to another” (p.176) to create intrapersonal apernsdeal
speech. In this study, teachers were engaged in independent, interaoting lea

activities in the OELE while verbalizing their thoughts. The teacherbalieations,

which were found to involve intrapersonal and interpersonal speech, are congistent w
these constructivists’ assertions that learning is a social process.

Response to the OELE module activities. The teachers were found to respond
positively to the experiential and interactive learning in the OELE modules fihding
concurs with the literature that teachers describe web-based, oésievelopment as
favorable (Cole & Styron, 2005; Chuang, 2002).

Moreover, Knowles (1990) argues that adult learning is driven by an intrinsic
reward such as enjoyment. The finding of teachers’ enjoying the leactinigjes in the
web-based, OELE module may indicate that the OELE instruction can be a mgtivati
mode for professional learning of teachers.

Interruptions. Employing think-aloud protocols to study a teacher’s thinking in a
guasi-experimental research environment was found to involve some challenges.
Ericsson and Simon (1998) suggest conducting the think-aloud experiment in a controlled
environment, in which “individuals could verbalize their thoughts without any, or at
worst with minimal, reactive influences on their thinking” (p.139). However, gerfe

control of the circumstances in which a teacher’s thought process in a teghnolog
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mediated learning environment can be observed without reactive influendeadyir
unattainable.

For example, two teachers’ think-aloud experiments were interrupted due to
technical difficulty and inclement weather. In addition, the teachers &skgdidance
from the researcher when experiencing a technical or navigational ghtadently in
the OELE, a teacher’s web learning quest relies on a mechanism to proticiede
assistance and an instructor to provide guidance. This finding concurs witluctwistr
learning literature.

Constructivists suggest that technology enables an interactive, medi@aritimg
environment that is engaging and challenging (Jonassen, Peck, & Wilson, 1999). In
addition, Hannafin, Land, and Oliver (1999) point out that the OELE relies heavily on
technology to mediate and support a learner’s cognitive effort, thus itiesictit provide
adequate technical assistance and procedural scaffoldings in web-basssiqgrafe
learning of teachers.

In summary, the above section discusses findings and relevant literature wi
regard to studying individual teachers’ thought processes in the OELE pooédss
learning. The next section focuses on the discussion of findings of collaborativenprobl
solving impacting a teacher’s thinking and learning in reference to they thedr
empirical literature of web-based learning.

Collaborative learning in the OELE. Six teachers were divided into two groups
that met face-to-face to collaboratively solve a problem prompted by thE @&dule.

In addition, the entire group learning processes were video recorded. hifter t

completion of all learning modules, the teachers were interviewed individisaty
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selected excerpts of the video recordings as question prompts in order to probe their
thoughts in retrospect about the collaborative problem-solving processes. These
retrospective verbal reports were gathered for analysis, and the suofrfiadings
includes:

Collaborative problem solving to develop conceptual understanding. Engaging
in collaborative problem solving in the OELE was found to enable the teachers to
construct collective, intuitive knowledge and allow them to examine existing [goote
in the context of collective practice to develop conceptual understanding.

One group was found to have a common understanding about the problem, and
this collective thinking appears to be the common thread that helped each individual of
the group examined the problem in a new light. In this group, knowledge negotiation and
collaborative problem-solving was found to promote teachers’ collectetigetele
(Gunawardena & Anderson, 1997). The collectiveness in thinking and understanding,
according to Carabajal, LaPointe, and Gunawardena (2003), helps learners co-
constructing collective knowledge, which facilitates the formation ofhanmenity of
“networked minds” (p. 217). In addition, this collective knowledge and consciousness
allow an individual to test his or her intuitive theory against group theory to confirm or
refute the validity of prior intuitive theory in order to develop understandingd(ka
Hannafin, 2000).

However, group learning in the OELE was found to yield different results in the
two groups of teachers-- the development of collective consciousness was ipresent
group but absent in the other. The absence of collective intelligence was found in the

group of teachers who developed individualistic thinking and understanding of the
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problem to be solved. To further examine this phenomenon, professional dialogue and
exchange among teachers in group learning were not found to lead to a reach ohcomm
understanding or to promote collective consciousness. This group of teachdrgpefie
their own intuitive theory to interpret and explain the problem space. Thusdliimite
understanding of the context of the problem was found in this group for the teachers
failed to develop alternative solutions to the problem.

This finding appears to correspond to the results of two studies (Pierson, 2005;
Dawson, 2005). In these studies, pre-service teachers were engaged in dmpnterns
program and were asked to journal and reflect on their practice in an actsadaias
setting. The analysis of reflective journals indicated that the teaddersnstrated
superficial content knowledge and limited contextual knowledge.

Constructivist theorists argued for the importance of engaging leannssial
and dialogical negotiation (Vygotsgy, 1987; Daniels, 2001) in an authentic learning
context (Hannafin, Hill, Oliver, & Glazer, 2003) to evoke intuitive reasoning in everyda
practice (Brown Collins, & Duguid, 1989). However, the similarity in these study
findings of teachers demonstrating limited understanding points out that, in addition to
engaging teachers in dialogical negotiation and collaboration in an authantiade
context, there may exist other influential factors. These factoradnapromote
meaningful group learning experiences and the development of collective amtedigpr
problem solving need to be identified.

Collaborative problem solving to develop applicability. Engaging in group

learning in the OELE was found to enable the teachers to develop strategglandi
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reasoning for problem-solving and promote the development of their cognitivg abili
apply learning.

The teachers in the two groups were found to have divergent thinking patterns.
Group learning was found to enable one group of teachers to consolidate thegrdiverg
thinking efforts, thus generating into unified and holistic, strategic thirdmgreasoning
about a problem and solution process. On the other hand, for the other, group learning
was not found to elicit the same effect of consolidation and unification in terrne of t
impact on individual teachers’ problem-solving processes, and the teachens@dmbi
rely on their individualistic thinking and reasoning to solve the problem.

In the first group described above, knowledge negotiation and collaborative
problem-solving had a transformative effect on the teachers’ mentalbiusictThis
finding is consistent with adult learning literature that learning invohagstorming
one’s meaning perspectives (Mezirow, 1984), expanding one’s consciousness,(Weis
1987), and developing one’s mental complexity to increase one’s intellectuagitistre
(Kegan, 1994) or to obtain wisdom (Sinnott, 1994). This transformation, constructivist
theorists suggest, may be achieved in a “social, communicative, and disqusiess”
(Duffy & Cunningham, 1999, p. 181). Evidently, the findings on the collaborative
learning in the OELE impacting individual teachers’ cognitive functioniegcansistent
with adult learning and constructivist learning literature.

However, in the second group described above, knowledge negotiation and
collaborative problem-solving did not yield similar results claimed by tbesstructivist

and adult learning theorists. Thus the effect of social, communicative, andsdiscur
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process needs further investigation in order to understand what factors trullguternti
effective, social discourse for collaborative professional learning.

Collaborative problem solving to develop authentic discernment. Engaging in
group learning in the OELE was found to enable the teachers to share multiple
perspectives and promote the development of authentic discernment for real-world
connections.

For example, Andrew’s unique cultural background and experience as a Hispanic
bilingual teacher not only enabled him to contribute to group discussion in the context of
learning but also allowed other teachers in the group to gain perspectipesidiem
solving. In addition, Debra’s unique insight in analyzing student performance data
provided scaffolding for group learning and stimulated learning interesher t#achers
in the same group. Travis’s view about confronting a double language barrier was share
by other teachers in his group, which inspired the teachers of reflectingropritve
experience, discerning the reality of teaching English Languag@méses, and
considering about making adjustments accordingly.

These findings are consistent with adult and constructivist learning literatur
Duffy and Cunningham (1996) suggest that learning is navigating knowledge through
one’s local, social-cultural communication. This locality, adult learning tisargue,
means individual differences in social and cultural backgrounds (Merriam, 1994), in
intelligence (Wagner & Sternberg, 1986), in prior knowledge and experiencesyDe
1984; Knowles, 1990), and in meaning perspectives (Mezirow, 1984), which can impact
a teacher’s professional learning. Evidently, engaging teachers in kig@alegotiation

and collaborative problem-solving—to share professional knowledge includingrd@cade
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and practical knowledge, language and cultural backgrounds, prior learning andgeachi
experiences, and mental schemata in interpreting a particular phenomenolopgave
teacher’s authentic discernment of real-world connections.

Group learning that facilitated the development of the teachers’ conceptual
understanding, applicability, and authentic discernment was found evident in the
retrospective data. Two additional themes, social interaction among eanuesubject-
researcher interaction, are also observed in the interview data and are wttlastfAetors
impacting the teachers’ thought processes for collaborative problem solvirggQELE
professional learning.

Social interaction among learners. Different patterns of social interactions and
distinct traits of group dynamics were found in the two groups of teachers, which
influenced their thought processes for collaborative problem-solving in th& OEL
professional learning.

For example, one group was found to have a positive and cooperative learning
attitude. Members of this group were found to demonstrate openness, acceptance, and
willingness to learn from one another, which had a validating effect upon individual
teachers’ thinking in problem-solving. This finding is consistent with the sestifome
empirical studies (e.g. Truscott & Truscott, 2004; Selwyn, 2000; Ge, Chen, & Davis,
2005; Windschitl, 2002). These studies indicated this validation serves as a vital
mechanism to scaffold learning effort and to provide the equilibrium of world views.

Moreover, Land and Hannafin (2000) argue that the OELE allows learners to test

personal, intuitive theory in order to avoid misconceptions or naive, intuitive
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presumptions. Grabove (1997) also suggests that engaging learners in craaalseis
can serve as a reality check to avoid distortion or misunderstanding.

Apparently, teachers of the other group who demonstrated individualistic
thinking, oblivious to alternative perspectives, and sometimes even rejecting other
propositions were engaged in social discourse, however, were not found to be engaged in
critical discourse. Therefore, merely engaging teachers in sostalulse does not
necessarily lead to the formation of a community of networked minds (Carabajal,
LaPointe, & Gunawardena, 2003). It is the kind of social discourse that promates ope
communication of different perspectives and beliefs and enables teachwseto s
interests and experiences (Jonnassen, 1999), can truly serve the freedom rather than t
oppression of truth and knowledge (Tennant & Pogson, 1995).

Researcher-subject interaction. The researcher conducted interviews with
individual teachers and asked them to provide retrospective verbal reports of their
thought processes in the collaborative problem solving in the OELE, professional
learning. Unlike concurrent reports, retrospective verbalization has theialaie e
influenced by reactive questioning and prompting of a researcher who asks duogsstabj
describe and explain their thoughts so that their covert thinking becomes aviailable
study.

The researcher’s personal rapport and relationships with study subjects
engendered a researcher-subject interaction, which were found to be éofactactive
influences upon the teachers’ retrospective verbalizations. In other wordspotinger
the relationship the researcher has with her subject, the more influence shelas

verbalization. This relationship can help the subject generate richer, moghn-de
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retrospective verbalization, as compared to subjects with whom the hessdaas a
weaker connection.

Ericsson and Simon’s (1998) assert that asking participants “to describe and
explain their thinking, their performance is often changed—mostly it is imptdped
182). Thus, personal relationships between a researcher and study subjecteamay be
positive factor that influences the subjects’ retrospective verbalzati

To summarize, comparing the findings of this study with theory revealsaseve
factors of professional learning of teachers, which may shed light upon weh)-bdsk
learning literature.

First, the characteristics of teachers as learners including ssitidn, richness
in experiences, complexity of one’s social roles, and problem-oriented and &pplica
focused thinking, which are important constructs in studying adult learnang|sar
found related to the development teachers’ conceptual understanding, applicauility, a
authentic discernment in professional learning.

Second, constructivist pedagogy that epitomizes the Open-Ended Learning
Environment (OELE) that is designed to situate in authentic learning conteia a
engage learners in cognitive and dialogical processing is found to promoteer'ea
conceptual understanding, applicability, and authentic discernment in web-based,
professional learning.

Third, the OELE components including enabling context, resources, tools, and
scaffoldings are found to provide a critical mechanism to support both independent and

collaborative problem-solving for professional learning of teachers.
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Fourth, the use of think-aloud protocols to explore a teacher’s cognitive
processing in the OELE instruction reveals that in addition to information-ginges
theory, examining the phenomena of a teacher’s cognitive functioning in thegpobces
professional learning may be viewed from cultural-historical activityrthe

Enlightened by these different strands of theory, the research efforts to
understand the inner working of a teacher’s mind may have several inguigcédr
research and practice in web-based, professional learning. Accordirglgllthving

section discusses these implications.

Implication

The findings of this study point toward three implications for research and
practice. First, the results of this study suggest that think-aloud protocols aarsétil
method to study cognitive functioning of teachers in web-based, professaméhde In
Ericsson and Lehmann’s (1996) review of literature, think-aloud protocols have been
utilized to study expert performance in various domains including chess, medicine,
auditing, music, and sports, etc. In this study, think-aloud protocols were sgBcific
designed to include concurrent and retrospective verbalizations to study individual
teachers’ thoughts in problem-solving in the domain of teaching.

Second, the findings of this study suggest that the examination of a teacher’s
cognitive processes for thinking, learning, and problem-solving can provide insights
two strands of theory, adult learning and constructivist learning. These twetitalor
strands served as a lens to examine a teacher’s professional learnivepHbased
environment; in turn the results of this study also inform the theoretical assnspt

originated from the two strands. In this process, this study may help resgarche
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conceptualize a model for the development of effective, web-based leanmirgnenent
for continuing professional education through merging key concepts from these tw
theoretical perspectives.

Third, the OELE instruction can be an effective approach to professional learning
of teachers. The study reveals that the OELE instruction cultivates arte@cimeeptual
understanding, applicability, and authentic discernment including knowledge, sidlls, a
dispositions and professional judgment required to become a professional teagtier bas
on National Board Professional Teaching Standards (2010).

In examining the distribution of thought episodes among the four categories
between individual and group learning in the OELE instruction (see Figure 5.1dke s
reveals that differences in terms of learning outcomes exist éetwdependent and
collaborative problem solving. When engaged in independent learning in the OELE
instruction, teachers elicited more thoughts related to understandingrthi@decontent
and discerning the learning for real-world connections and fewer thoughtstprgm
their thinking ability pertaining to applying the learning. However, whemieg in a
group context, the OELE instruction appears to promote authentic discernment that
validates one’s thoughts and develops one’s discernment for real-world connections

In comparing independent and group learning, the OELE instruction did not have
as much impact upon thinking about applicability (12% in individual learning and 13% in
group learning) as upon the teachers’ conceptual understanding and authentic
discernment. The relatively low rate of thought episodes in a teacheKmthabout

application of learning may have implications such that instructional desigineuld
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develop learning activities, which require teachers to think more dabplyt applying

their professional learning for instructional practice.

Figure5.1 A Comparison of the Distribution of Thought Episodes among the Four

Categories between Individual Learning and Group Learning

Conceptual
Under standing

26%
18%
Special Codes 3204 12% 13% Applicability
38%
24%
37%

Authentic Discer nment

— Individual Learning === Group Learning

Based on these three implications, several recommendations for research,
conceptualizing theory, and the design of the OELE instruction for teachersgooia

learning are outlined as follows:
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Recommendations

Research. In this study, think-aloud protocols were employed to examine a
teacher’s covert thinking through verbalization in a natural, professiarairg
situation. As a result, the researcher recommends several adjustmentsaibebguring
the data collection and analysis processes of individual verbal reports.

First, in a quasi-experimental design, the selection of study settengbecome a
factor impacting the data collection process. In consideration of conceraad limited
time available to teachers, the think-aloud experiment in this study took plhee a
participants’ work place. Several interruptions occurred during the déatom
processes, which impacted the results of this study. Further studies interdkiedine
of research may consider a neutral or exclusive research setting outsioss$ipnal
work environments to control miscellaneous interruptions of study subjects during
problem solving.

Second, this study endeavors to understand a teacher’s inner life of thought
through the means of think-aloud protocols, which requires a researcher to control
reactive influence upon study subjects. Due to the difficulty of solicidagarch
subjects, the researcher recruited only teachers with whom she had built a rapsort
personal relationship between the researcher and subjects, however, may pose an
inevitable threat for controlling the influence of researchers upon studacsaibjn order
to control for reactive influence, researchers may consider the involvemetitiaf a
party to conduct a think-aloud experiment.

The need to involve a third party in research processes is also desirable for the

purpose of achieving interrater reliability of data encoding amdgrétation. In this case,
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the researcher worked alone and collected all verbal reports, transcriteecefimss into
research data, and coded and interpreted the data for emergent themes. Given the
relevancy and proximity of her study context, the researcher had the advantage of
utilizing her expertise in the profession for data interpretation. Howtnerfamiliarity
with study context may lead to assumptions and error in the absence of crossechecki
Thus, this study suggests that involving multiple coders to achieve interchaleititg

and incorporating multiple perspectives from skilled, introspective expedtga
interpretations would assist researchers to obtain accuracy and objedtaglyzing
think-aloud protocols.

Third, interviews were conducted in this study to obtain retrospective verbal
reports from subjects regarding group learning impacting individual teachgrstice
processing of problem solving. Having a particular interest in understandiagheet’s
thoughts in the context of group learning, the researcher asked individual teachers to
describe and explain their thinking processes in the conclusion of their professional
learning. Unlike concurrent verbalization, the teachers gave retrospegiots on
account of what they remembered and learned during the group learning ansi@iscus
process.

Retrospective verbal reports may provide a data source to understand a subject’s
cognitive processing impacted by group learning experiences. In ordesenpa more
complete portrait, multiple data sources to include transcripts of group discusgdion a
other artifacts produced as results of learning may provide a better understridang

research phenomenon being studied.
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Fourth, in addition to exploring teachers’ cognitive functioning while engaged in
problem-solving tasks, future research may involve investigating the impidet OfELE
instruction upon changing teaching practice. Furthermore, the OELE four components
(enabling contexts, tools, resources, and scaffoldings) may also be expldetdrmine
how these factors contribute to a teacher’s learning and thinking in problemgsolvi
Finally, researchers may consider exploring the impact of the OELiHatieh upon
learner differences, for example, by comparing veteran to novice teactuvenmparing a
homogenous to a heterogeneous group of teachers for collaborative learning.

Fifth, in the analysis of data, the study was designed to assess theseognit
processes of teachers using three major constructs based on Nationd?i®éesdional
Teaching Standards. These constructs serve as a priori categodiasfanalysis. As a
result, the findings of this study support the validity of the OELE instruction, sublat
it demonstrates that this design supports conceptual understanding, appljcatilit
authentic discernment that constitute and identify a professional teachere $tutlies
should explore the cognitive processes of adult learners in different protd$euts.

In addition, future data analysis should include both a priori analysis and open coding to
determine if additional themes emerge.

In summary, think-aloud protocols employed in this study can be a useful to tool
to understand a teacher’s cognitive development in professional learning.udye st
results also reveal some suggestions for conceptualizing theory for sedb-ba
professional learning, and these suggestions are discussed further in thetimext sec

Conceptualizing theory for web-based, professional learning. The assumptions

of adult learning and constructivist learning provided a theoretical framewestamine
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cognitive processes of professionals in web-based learning environmaetéindings
of this study suggest that the activity of a human mind is a complex process, thus to
conceptualize the complexity of the phenomenon, the researcher recommends the
convergence of adult learning and constructivist learning theory. This cencerg
explains why the thinking and learning of professionals are self directediesqee
based, personally and socially related, problem oriented, and application focused, and
how to engage professionals in cognitive processing and dialogical negotiatiorhthroug
interactive, experiential, and collaborative learning to promote higher ordkinipiand
make learning more applicable and meaningful.

The design of the OELE instruction for professional learning of teacher. The
study results also reveal some practical directions for designir@pée-Ended
Learning Environment (OELE) for professional learning of teachers.

A web-based, technology-rich, open learning environment creates unlimited
possibilities for professional learning; however, the enormous amount of ini@nma
may become overwhelming for teachers to discern relevancy and impastance
information pertaining to their professional growth and development. Web-based
learning modules designed according to the instructional principle of the OELEerovid
interactive, experiential, problem-based learning activities thgetttarteacher’s learning
needs and goals for immediate application. However, the results of thigetedy that
technology efficacy in terms of a teacher’s ability of navigating andsacelearning
content can become a deterrent of learning. Thus, the study recommendstimat ¢
provisions need to be made to accommodate teachers who have limited technology skills

by offering additional technology training programs or to consider incorpgrgarning
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tasks to avoid technical issues such as access to learning materials bioskedrity
settings. In addition, it is critical to design a mechanism to provide teclsojgpbrt and
guidance to help teachers successfully accomplish required learning tasks.

Moreover, several factors need to be considered when engaging teachers in
learning tasks that involve group discussion and collaboration. In this study, group
composition, dynamics, and interactions are found to impact each individual teacher’
professional learning and development. For example, one group of teachersr&sas m
open to suggestions and guidance of group members than the other group. This may have
been a result of the fact that one teacher in the more interactive group hds an EL
background relevant to the topics and context of discussion required in the OELE
instruction. Additionally, personality traits of group members may alsodngraup
interaction. For instance, the teachers in one group were lesgrengad open, with
respect to accepting opinions and suggestions of the group members. Thus, making
group assignments for collaborative learning should consider personal preseaedca
diversity of backgrounds along with the flexibility to modify group assignmast
needed. In addition, facilitators should encourage openness and mutual acceptance and
respect among teachers in a learning community and work toward moderating
meaningful discussion and critical reflection necessary for collaboteaweing and
problem-solving.

Furthermore, the study reveals that conceptual and manipulative tools are
particularly effective in stimulating teachers’ cognitive abildynclude applying
thinking strategies, using logical reasoning, and engaging in pragotetining. As such,

the results of this study suggest that the design of the OELE four compaorodundanig
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enabling context, tools, resources, and scaffoldings may contribute to promoting
teachers’ conceptual understanding, applicability, and authentic discernment

Finally, the study provides evidence that the OELE instruction is an g#ecti
approach for the professional learning of teachers. Traditional apprcacdhess
lecture-based, in-service training and conferences, which focuargyimpon
information dissemination, often fail to demonstrate effective chamggaching practice.
These traditional approaches often include learning events that lack cgraimdit
relevance to practice necessary for long-term learning and trangtarmmhg to practice.
Furthermore, conferences can be a very costly approach to gather grétangef
teachers for professional development.

The results of this study provide evidence that the OELE instruction isieffact
promoting conceptual understanding, applicability, and authentic discernment as
identified by the National Board Professional Standards as important congtrthet
continuing professional education of teachers. In addition, the OELE instruction is
designed to situate learning in an authentic context. The OELE instruction provides
immediacy of access to learning materials using independent, individLalzthods
providing for time and place independence. Additionally, the OELE uses collaborative
learning so that the teachers can learn from each other and develop a vistaatipnal

learning community.

Conclusion

Problem-Based Learning (PBL) has become a prevalent instructional method to
cultivate practical experience and skill in professional domains (Boshuizen, 2609).

addition, web-based learning appears to open up unigue training and development
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opportunities for professionals. This study explores the role of web-basethig
specifically the Open-Ended Learning Environment (OELE) in promoting hayider
cognitive functioning of teachers in continuing professional development, anddlye st
reveals that teachers may achieve positive learning outcomes throudgblLitBe O
instruction.

Studying teachers’ cognitive functioning in problem-based, OELE profe$siona
development through think-aloud protocols relies on their overt verbalizationeas “t
means through which cognition develops, in terms of both cultural history and the
individuals who are situated in specific... social, cultural, and historical cehtext
(Smagorinsky, 1998, p. 163).

The inner working of a human mind is complex. This study endeavors to
examine a teacher’s thinking processes while engaged in professionaldearhe
endeavor to provide insight into understanding the complexity of a teacher’s farwdr li

thought is a worthwhile investment.
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Appendix A: Think-Aloud Instruction

You will in a moment begin a problem-based, learning module. You will be

prompted with a classroom problem. Please solve the problem and while you do so, try

to say everything that goes through your mind.

Keep on talking.

(Avoid unnecessary interference).

161



Appendix B: Interview Questionsfor Group A

1. What were you thinking when...(problem scenario)?
Teacher Andrew Debra Rose
Screen Shot In 00:01:39 00:01:39 00:01:39
Screen Shot Out 00:03:17 00:03:17 00:03:17
2. What instructional theory were you considering when...(Doing what works)?
Teacher Andrew Debra Rose
Screen Shot In 00:10:50 00:10:50 00:10:50
Screen Shot Out 00:11:58 00:11:58 00:11:58
3. What instructional strategies did you have in mind when ...(Note taking)?
Teacher Andrew Debra Rose
Screen Shot In 00:18:10 00:18:10 00:18:10
Screen Shot Out 00:19:04 00:19:04 00:19:04
4. What learning activities were you thinking about for real world connections
....(Examples)?
Teacher Andrew Debra Rose
Screen Shot In 00:34:50 00:34:50 00:34:50
Screen Shot Out 00:36:09 00:36:09 00:36:09
5. What were you thinking when “Teacher X” said...?
Teacher Andrew Debra Rose
Screen Shot In 00:44:00 00:37:00 00:37:00
Screen Shot Out 00:45:02 00:39:00 00:39:00
6. What were your thoughts when you said that?
Teacher Andrew Debra Rose
Screen Shot In 00:46:00 00:46:00 00:48:00
Screen Shot Out 00:47:00 00:47:00 00:48:39
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Appendix C: Interview Questionsfor Group B

1. What were you thinking when...(problem scenario)?

Teacher Angel Cassandra Travis
Screen Shot In 00:04:25 00:04:25 00:04:25
Screen Shot Out 00:06:24 00:06:24 00:06:24

2. What instructional theory were you considering when...(Doing what works)?

Teacher Angel Cassandra Travis
Screen Shot In 00:14:25 00:14:25 00:14:25
Screen Shot Out 00:17:48 00:17:48 00:17:48

3. What instructional strategies did you have in mind when ...(Notaker)?

Teacher Angel Cassandra Travis
Screen Shot In 00:34:00 00:34:00 00:34:00
Screen Shot Out 00:35:22 00:35:22 00:35:22

4. What learning activities were you thinking about for real world connections

....(Examples)?

Teacher Angel Cassandra Travis
Screen Shot In 00:46:00 00:46:00 00:46:00
Screen Shot Out 00:48:30 00:48:30 00:48:30
5. What were you thinking when “Teacher X” said...?
Teacher Angel Cassandra Travis
Screen Shot In 00:11:00 00:11:00 00:29:00
Screen Shot Out 00:11:45 00:11:45 00:29:40
6. When you said...what were your thoughts on that?
Teacher Angel Cassandra Travis
Screen Shot In 00:42:20 00:38:30 00:40:05
Screen Shot Out 00:43:27 00:39:04 00:41:35
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Appendix D: Coding Scheme

lizes
es

Code | Description

CIC Conceptual understanding Interpretative  concepts

CIM | Conceptual understanding Interpretative  meanings

CIP Conceptual understanding Interpretative  propositions

CED | Conceptual understanding Explanatory A statement that defines
CER | Conceptual understanding  Explanatory A statement that restates
CEC | Conceptual understanding  Explanatory A statement that clarifies
CEQ | Conceptual understanding  Explanatory A statement that questions
CEKR | Conceptual understanding  Explanatory A statement that knows/rea
CES1 | Conceptual understanding Explanatory A statement that summariz
CES2 | Conceptual understanding Explanatory A statement that specifies
ASCE | Applicability Strategies cause/effect

ASCC | Applicability Strategies compare/contrast

ASCF | Applicability Strategies classification

ASCL | Applicability Strategies cluster

ASB | Applicability Strategies brainstorming

ALA | Applicability Logical Reasoning | argument

ALI Applicability Logical Reasoning | inference

ALP | Applicability Logical Reasoning | prediction

ALC | Applicability Logical Reasoning | consideration

APG | Applicability Pragmatic planning goal-and-outcome

APP | Applicability Pragmatic planning  problem/solution

APB | Applicability Pragmatic planning| beginning/middle/end

APT | Applicability Pragmatic planning| timeline

DPF | Authentic Discernment  Perspectives  view of self

DPP | Authentic Discernment Perspectives view of peers

DPS | Authentic Discernment Perspectives view of students

DPC | Authentic Discernment  Perspectives view of teaching context

DPA | Authentic Discernment| Perspectives view of teaching approach
DEF | Authentic Discernment] Experiences about self

DEP | Authentic Discernment Experiences about peers

DES | Authentic Discernment Experiences about students

DEC | Authentic Discernment] Experiences about teaching context

DEA | Authentic Discernment| Experiences about teaching approach

DAF | Authentic Discernment| Activities real-world connection of sel
DAP | Authentic Discernment| Activities real-world connection of peer
DAS | Authentic Discernment| Activities real-world connection of smisle
DAC | Authentic Discernment| Activities real-world connection of cahte
DAA | Authentic Discernment| Activities real-world connection of apploa
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Appendix E: Special

Coding Categories

rES

Code | Description

SN Special Not-task related issues  Are you going to the staff?party

SE Special | Evaluation of task Let me think, determine what to do

SEM | Special | Evaluation of task- | don't like to work on this kind of
situation at a meta level problems (Evaluation in general)

SCN | Special | Comments (Negative | don't like this.

SCP Special | Comments (Positive) It's neat. | like this.

SS Special | Silent periods Relatively long pauses

SAW | Special | Actions Write a note

SAM | Special | Actions Manipulates a device

SR Special | Reading materials Websites or instruction

SPA Special Prompt for answer Remind to continue to talk, ask for

directions, prompt to move on

SPB Special Procedure of browsing  Steps related to website browsing

SD Special | Description Describing what he or she does or s¢

SRN | Special | Researcher’s note Providing feedback and notes

GR Special | Group learning Referring to group learning experiences
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