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Abstract

Teacher feedback has been identified throughoutdlieational literature as a
powerful classroom intervention. However few toexsst that allow teachers to understand
their own feedback practice. This study detailsedhod for evaluating the feedback
experiences of students. The feedback conversatiom&ddle school science teachers were
coded for length, initiation, reasoning, roles anitical position, and relationships between
these qualities and student sense of self-wortle weamined. Finding showed that feedback
conversations tended to be short, rarely contagvetkence of constructivist learning or
reasoning, and teachers rarely expressed a cipintion. It was also found that feedback
experiences of students were tied to student sefthwndicated by overall score in the class.
From what is learned, a process called FeedbackiMagjs developed to visually capture
this information and future recommendations for ofsthis process as a formative teaching

tool for practitioners are made.
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Chapter 1: Rationale

Introduction

This project started in 1989 in a village nameahllapye in the southern African
country of Botswana. | didn’t realize that my expaces then would inform this dissertation
work all these years later. | had joined the Péamgs at 22 years old and was eager to try
out the teacher training | had received at my siateersity. Madiba, one-story, cinderblock
and tin roof government high school was divided ddke middle by a wide, sandy
courtyard. To allow for any possibility of air cidation, the windows and doors of the
boarding school were propped open, and any passerbyhot Botswana weekday could
observe the level of classroom activity within. iigrafternoon lessons, some teachers
battled to draw their students back from heatedtided, back to the lesson and into the
learning. In other classrooms, the teachers hadmsdered to the heat themselves and so the
heads of African teenagers rested on gray wormalndesks. The activity level of each
classroom related directly to the effort of thectear to engage students in conversation and to
draw them into the learning.

It was during this Peace Corps experience thastl discovered the power | had as a
teacher to engage my students through conversatidin reasoned thinking. Conversations |
had with a student directly impacted the amourdftufrt they put into classwork, the skills
they attained and attitudes they adopted abougbeimy class and the value of spending

time learning math. Qualities of the conversatibhad with a student had a bearing on how



successful they felt they could be learning mdth,level of quality they believed they could
achieve, and what they thought they would comectoplish in the future.

| write this dissertation relying on my teachingperience in Botswana and on
additional classroom experiences since then. Hokyévat first job as a teacher in Africa
began the formation of certain fundamental belieéd | continue to draw upon and that are
assumptions that must be considered by any reddeisalissertation study. They are:

e Teachers exercise incredible power in classroontedéway in which they
choose, and chose not, to interact with their stteléHow this power is
distributed by teachers is critical to understagdiow students become
engaged in learning and what they come to knowuzitieérstand.

e To justify any assessment, the activity must infamstructional practice and
lead to improvement in teaching and in learningsd@ech, as a type of
assessment, must adhere to this principle; it ineistased upon reliable data
that have meaning to classroom teachers in supppractical improvements
in their professional practice. There is no othaywo justify research.

e The teacher is the main stimuli producer in thesii@om - the one who has
developed a practice of stimulation. It is the vidiual interactions or
conversations between teacher and student thaiedisiis practice of
stimulation or feedback that is embedded in classrmstruction.

This dissertation reflects my long held desirednitify and understand teacher

feedback practice by looking at patterns of feellwanversations that take place between a
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teacher and his/her students. Thieselback conversatioms feedback evenighen
documented expose patterns of teacher behaviatlamihate the experiences of students by
way of their involvement and information shared.

Students are rarely exposed to the authentic wadkr@asoned thinking of field
scientists, engineers and mathematicians in K-lghese, technology, engineering, and
mathematics (STEM) education. Because of this, tassly adopt the goals and thinking
habits of engineers and scientists. U.S. secondati and science educators hold limited
understandings of what it is that scientists arglrezers do (Black & Wiliam, 1998) and are
under increasing pressure to narrow learning obestand thinking in this ubiquitous race to
improve standardized test scores. Currently, thee&tibnal focus in U.S. public schools
remains on “heavily cued questions on very smalyrinents of information” (Bangert-
Drowns et al., 1993, p. 233). And increasingly tgearessure is placed on teachers to deliver
lessons that are identical to their colleagues,ingathe job ofteacherone of conforming,
more restrictive and less creative. However, duciagsroom interaction teachers are
unrestrained and remain free in their responsetuttent thinking. They are free to react and
to do creative work, on-the-fly during feedback wersations with their students. In this way,
teachers can engage students in the similar aeiwf scientists and engineers, the practice
of reasoned thinking. Within these feedback coratess, teaching is preserved as a
selective, professional, intellectual endeavor wtieachers build a unique practice of

feedback, creating independent and responsive iexgges for students.



It is within the pages of this dissertation thakplain the way | understand teaching
and its impact on learners. | do this based uporwy experiences as a teacher and what has
been identified previously within the educationtdrature on feedback. From this foundation,
| seek to explain the power of feedback by develgpi method of coding and capturing
patterns of feedback conversations between teacttestudent and understanding the
gualities of these conversations. The process alfowunderstanding feedback in terms of
student involvement as a necessary component lofihglia sense of learner self-worth and
understanding of future contributions as a sciéeamer. Understanding feedback in terms of
student involvement explains who gets invited invasations with the teacher and who feels
empowered to seek feedback or initiate a conversasomething that successful learners
have been shown to do throughout much of the enunedtliterature. This study seeks to
understand the relationship between students’ eeqpas with feedback conversations during
classroom learning and the value students feeb@atibutors in the process of studying
science.

Developing a feasible method for understandindimeiahips between qualities of
teacher-student conversations and sense of sethwolearners holds great potential in the
guest to improve learning of K-12 STEM content ang other learning that is considered
socially constructed knowledge. The dissertatiogfocuses mainly on the qualities of
feedback conversations and how they are distributéebcher feedback interactions. The end
goal is to demonstrate a technique that presefasmation that can be used formatively for

teachers to better their craft. For teachers tmbee effective, they will require reliable and
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convincing information about their own personalgbice to improve upon a current way of
knowing and doing things. The methodology sharethismdissertation is applicable to
bettering the feedback practice of any teachenincassroom setting as long as teacher and
students are using feedback conversations to advaaming.

What teachers do within teacher-student conversagmd within the feedback
practice they build has immediate value for stusl@mid holds potential value for learning
futures. Teacher conversations with students peosiddents information that they use to
understand themselves as learners, as peoplertasadors in a classroom and as future
scholars. These conversations can be tracked &snsabf feedback conversations and they
are powerful experiences for students, yet theypeapnformally, on-the-fly, and in real time,
with little opportunity to reflect in busy, crowdethssrooms. The aggregate of feedback
conversations of individual learners with theirdiear makes up the feedback practice of a
teacher. These teacher-student encounters a@upwfind fundamental because they also
inform how students envision themselves in theruand the contributions they might make
as scientists and engineers.

Teacher feedback is a tool used to leverage or dtagents into learning as a process.
It is this engagement that leads to learning argtaved student understanding. Leveraging
student thinking happens at the individual studievel, and impacts students uniquely and
independently. This leveraging of student undediteppushes beyond content knowledge to
include how a student sees himself/herself in ob@se environment or their sense of self-

worth and potential to engage further in the leagrpursuit. What a student comes to know

8



about their own value as a learner, their roley f@spects, and even their interest in
learning beyond the lesson are lasting and deeerstaohdings, greater than conceptual
knowledge. In much of the earlier research on teafdedback, content and lesson objectives
defined the purpose for studying teacher feedbadhis study, it is all about understanding
student experience, engagement and value as tlageto the feedback conversations they
have with their teacher. In this study, | argud #tadent score in the class, the average of
many formal assessments, is not necessarily a validation of achievement, but it is seen as
a measure of how a student feels about themsedvadearner in the class (Thomas &
Oldfather, 1997). The intention of this study isuttderstand how academic score or indicator
of student’s sense of self-worth relates to thentjtyaand type of feedback they engage in
with their teacher.

Teacher feedback can be intentional, such as witescaer asks a student for their
rationale behind their thinking. However | am ailsterested in understanding the tacit
feedback which may be unintentional feedback wisdhformation that students get from
teachers in the absence of communication. Thendaemation in neglect. When a student
attends a science class for an entire week andldssutely no interaction with the teacher,
information is communicated about the level of citmition the student can make to the
learning. This informs the level of value a studexperiences in the class. What is learned
through neglect is the most damaging informatiosti#dent who looks from the outside in at
feedback conversations taking place between peerseacher cannot develop a healthy and

positive understanding of what they have to conteldoday and in the future. A teacher’s
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feedback practice is made of quantity of feedbaikversations for each student and the
gualities of conversations experienced by eachestiudVhat matters is the unique way that
students experience, or do not experience, feediraokersations with their teacher. A
teacher’s feedback practice must reflect opporiesihat were not realized for individual
learners. This work does not look into specifidamges of certain types of teacher feedback
conversations. It is about general practices afttees and how they distribute their feedback
craft to students considering how students feetatheeir value within the learning process.
There are students who engage very little, or hatl awith their teacher. This becomes the
unique experience they have with feedback conversaand it is very important in
understanding teacher feedback as a practice.

Feedback is much greater and more powerful thalitivaally described by the
educational literature. It is intentionally and nteintionally used by teachers at all times
during a classroom lesson. When teachers withle@didack, the message students get is that
they have nothing of value to contribute to thenéesy process and feelings of student
worthlessness are reinforced when there is no emgagt with teacher. When teachers
engage in feedback conversations with all studémey, provide a universal, open invitation
for students to improve their own value or sensgetffworth by contributing to feedback
conversations. When students look for evidencéearf tvalue within feedback conversations
and experience reinforcement of what they alreadinkfrom their score in the class, the
opportunity is lost to exercise the power of teadaedback to change the way in which a

student sees their contribution to learning scierm& and in the future.
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Students with high scores in science enjoy a reghkllof self-worth as science
academics and students with low scores feel theg less to contribute and are less
connected to the learning process. These feelirjsate commensurate with student score
identify the desire a student has to continue stugscience. Within this dissertation study |
ask, “Does student sense of self-worth relate édeledback conversations they have with
their teacher?” and “Could it be that teachersriesa certain amount of feedback energy and
certain types of conversations for certain stud®ntsstudent score represents the
contribution students are asked by their teacherake during feedback conversations and
represents productivity, success and potentiah tbacher feedback is not utilized by
teachers as the powerful intervention it has bdentified as in the educational literature
(Hattie & Timplerley, 2007). If students cannotdistinguished by the feedback experiences
they have with their teacher then what is demotedrss a teacher’s practice of equity and
equalization across students and within a lessomnberstand student experience as
individual within a teacher’s feedback practice Basrmous implications for shaping better
practices for teachers.

Educational reform requires good theory, but it nlngssupported by data that are
believable to teachers in the field for this is whieaws a professional to understand their own
practice, to reflect, to identify deficiencies andquities and press for new, higher standards
of practice. It isn’t theory that does this. The-done using classroom data. To create a
research study that has the potential to influeéeaeher practice requires a methodology that

practicing teachers can envision. It must be paysious, involving only what is necessary to
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identify those patterns of feedback conversatidriseachers with students. The research
process must by replicable for classroom teachaswant to understand and affect the
feedback experiences of their students. Today, tharein the past, the process must be
efficient, feasible and replicable and producernmfation teachers require to be interested in
and to scrutinize their own practice. For this Isavleads to informed and progressive
change.

And still, there exist excellent reasons to avoghsuring teaching behavior or teacher
feedback altogether. If measuring teaching resultsar and hostility among teachers and
students, it should not be done. If measuring tegdosters an environment in which
teachers want to close their windows and draw tiagles and become less involved in
developing their own theories of teaching and lewy,ndo less for their students or employ
less creativity in learning solutions, then measgyiteaching does more harm than good
and should be avoided entirely. Assessing a teacpeactice provides benefit only if it
produces new information that is used in formatig's for teachers as they become more
effective professionals. Creating and using a nreasent tool, researching or assessing
teachers can be justified only if the effects arsifve, leading to increased student
engagement and greater satisfaction for teachelassrooms.

In this descriptive study, generalizability is daned and readers are strongly
encouraged to entertain alternative explanatiossdapon their own theories and
experiences. Findings must be limited to only thesehers who participated in this study. A

literature review explores the ways that learning ieedback have been conceptualized in
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the past and this tends to represent a more ndomys on the conceptual understandings of
students. Teachers certainly do craft feedbackpaesk student understanding for purposes
that are measured by traditional, formal assessserwh as standardized tests. However, the
focus of this study is on student engagement ahtbaming that is suspiciously and too

often claimed to be detected by large scale t8stglents develop many understandings over
time and these include how they understand théirevas a learner. Teachers, as the main
stimulus producers in their classroom, are instmntalen developing these understandings
and this happens within their own feedback praclieachers keep student heads up and off
desks and press for greater engagement, a goatetktey measures of the qualities of
feedback practice.

Within this dissertation, my curiosity extends tmahstudent experience with teacher
feedback relates to student achievement and Ituderst score, or overall class grade, as a
proxy for how students feel about themselves asessful learners in the class. | hypothesize
that students who experience a certain level ddveeith also experience certain qualities of
teacher feedback. This relationship has bearing ljoav a student engages in science
learning in the future and so on future sense lbivgarth. Put another way, the feedback
events that students experience are related acelated with their achievement level in the
classroom. In this study | seek to explore thengfite of this relationship and to understand if
high scoring students are more likely to initiateeractions. If so, it may be that students who
enjoy a high sense of self- worth have what is iregto initiate feedback conversations with

their teacher.
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To achieve, a student must believe that he or abkeérner value And this is the
greatest teaching dilemma — communicating learakrevto multiple students. It is vital that
teachers understand their feedback conversatiopevesrful opportunities in real-time to
leverage student self-worth during instruction. Mitthis dissertation, | seek to explore these
powerful leveraging feedback conversations to ustdad how they are distributed among a
group of learners and consider how qualities o$¢heonversations impact the sense of self-
worth that students experience. Understandingxtteneto which feedback conversations not
only impact student engagement today, but infludattege engagement builds greater
urgency for work that has not yet been done inareseon teacher feedback. Teachers impact
how a student feels as a contributor in the lesswhso learner equity must be considered a
factor when measuring a teacher’s practice. Teackko realize that feedback conversations
impact student self-worth will build a far busierpre effective practice made of meaningful
conversations that are equally equitable to atlestis. Within such a practice, certain
characteristics of feedback will not be evidenteserved for only learners at certain score
levels. The quality of a teacher’s assessmentipeastust include who experiences which
types of conversations. Students should not redee@back that simply perpetuates and
illuminates the level of success they already erpee in the class.

Ideas drawn from both Behaviorists and Cognitsvaste represented in the conceptual
foundation of this study. My understanding of leagis broader than that of most feedback
researchers — | understand learning as studengengant. When a teacher asks a student a

guestion, the student engages and responds.ntaatamated reaction — unplanned,
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unscripted, and on-the-fly — very similar to leaigpias understood by behaviorists in early
feedback research. At the beginning of a convensaé teacher stimulates a student by
asking a question and the student responds. Stedgagement begins. Teacher feedback is
the necessary stimulation or the catalyst for sttdagagement in learning and engagement
is the essence of all learning. After this inisimulus-response initiation, cognitivists
explain what happens within the feedback conversati creating new understandings that
are shared. During the engagement of feedback ceati@ns, students reach new
understandings and consider new information alfmrhselves as learners. Within the
feedback conversation, a student comes to unddrgtanthey have a contribution to make
and that they have value. This outcome of feedlbackersations happen because teachers
are willing to play an alternative role and engaggelents in ways they have not experienced
in the past.

Feedback conversations serve as that stimulugniti@tdual students require to
engage and when they happen they elicit new uratetistgs. Without a teacher who is
willing to serve as the main stimuli producer, smi$ remain disengaged and undervalued by
themselves as learners, even if their heads doesbon desk§ And when teachers see
themselves as the main stimuli producer for alfistus, their feedback practice is equitable

and student engagement is not delayed.

1Tt is the case that students can stimulate each other to be engaged during lessons. However, this work
recognizes teacher feedback as the uniquely powerful stimulus that moves students to better
understandings of their worth as learners. And so, this study focuses solely on teacher stimulation or
teacher feedback to the exclusion of other sources.
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This dissertation is not a detailed look at spedaifstances of exactly what is said
during a feedback conversation. It is birds-eyewié a collection of the many feedback
conversations that happen during a series of lesgofinal representation of these events is
shared in Chapter RiscussionThere is an example of how all feedback convensat
during one lesson can be represented or mappeddaekch student in the class. By identify
and coding every feedback event during five conseelessons, patterns of feedback quality
emerge. To understand these feedback events bgrstundterms of self-worth allows for
understanding the type of relationships createdramtiired within the classroom, which is
the footprint of a teacher’s feedback practice.

This study is not strong on predicting the pradtiotteachers beyond those who were
participants in the study. This is a descriptiveraplar of the feedback practice of four
teachers who work closely together in the samerti@pat of one urban middle school and
who deliver scripted lessons written by districtraistrators who work to streamline lesson
message. Under this constraint, the assumptiobeanade that the feedback practices of
teacher participants are more similar than thossladr teachers who share less. | theorize
that teacher feedback, even under strict curricidnchprogram limitations, remains the
unique footprint or identifier of a teacher’s piaetand that this research method for
identifying the qualities of teacher feedback carubed to understand and feedback practice.
These indicators are extremely valuable informatayrunderstanding what students

experience as it relates to their self-worth inclaess.
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The rationale for this dissertation has been writtce, this being the second, more
informed version. After the initial attempt andtjughile the ink was drying, something
significant occurred in the life of my school-ageudhter. This situation informed my second
attempt in a couple of ways. While the way in whilis event was handled diminished the
voice of my daughter, for me, as her mom, it hadpposite effect. | discovered my voice
and found myself empowered to write with greatgyeziise on this topic. | learned from my
daughter’s experience the true importance of tlasedtation as well as the urgency for
delivering its message. | realized the true danfjéiling in feedback conversations. | came
to understand how desperately important it is Weaget this right for students in schools.

As a teacher, | realized early on that my feedbagacted student behavior. | crafted
my feedback, | thought, because it advanced thevlatlge and skill that | had been told were
important for my students. My experiences as thengaof children in school have forced me
to revisit my earlier, limited view of teacher féatk. | have a new understanding of the
value of teacher feedback and how it works for etisl | see student score in a class as an
indication of the value they have for themselvea &sarner and as future contributing
scholar. And feedback is the tool of leverage alieauses to improve learner sense of self-
worth. Because of this, teachers must developdbBeek practice of efficiency and effect for
all level of learner, and particularly for thoseavtlemonstrate low sense of self-worth.

This research that presents formative informatioouateacher feedback practice will
lead to greater student engagement in STEM leaamagn all areas. Many middle and high

school students remain strangers to success wikemgs to learning math and science and
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they feel alienated in the process and under emg&gg., minority students, students of
poverty and women. As well, teachers have notzetilithe power of feedback (Assessment
Reform Group, 1999; Black & Wiliam, 1998) which camprove student engagement and
learning for students at all levels of achieven{&hck & Wiliam, 1998; Brookhart, 2004;
Hattie & Timperley, 2007; Mory, 2003; Torrance &t 2001; Sadler, 1989; Shute, 2008).
My dissertation work is an added passionate vamdedse who have already declared
that teachers absolutely do matter in classrootis. Work builds on the evidence that
teacher feedback plays a vital role in the learmiragess. Teacher feedback works not
because it improves student achievement scorebeloatise it leverages a higher level of
student appreciation of himself or herself as anleia Teacher feedback engages students,

presses them forward in their learning and sustaies in life.
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Chapter 2: A Review of the Literatures

Overview

This chapter explores the ways in which feedbaskideen conceptualized and studied
in past educational research, considers findings fother educational literatures, and
suggests a new way of looking at the meaning aheewa feedback. The intention of this
chapter is to identify findings from research oedeack that support a framework that allows
for understanding teacher feedback as a practate@ditonstructed over time in a classroom
and something that teachers do day after day thters in the lives and learning of their
students. Identifying qualities of feedback thagblei the practice of a teacher advances the
goal of this dissertation which is to demonstrateasible, reliable method for capturing a
teacher’s feedback practice and understanding hmdistributed to students during
classroom instruction. Research literature adddeseeein contributes to the foundation for
understanding how feedback works in conversatietwéden teacher and student, the
gualities of these conversations, general patiefdsy-to-day classroom interactions
between teacher and students and how these cotiwessean be mapped back to individual
learners in order to understand the unique expeggstudents have with their teacher’s
feedback.

Within the educational literature there are fewapgnities to look at feedback as a
general practice that teachers build and applyoyerall look at teacher feedback illuminates
the habits of teachers and the engagement expes@fiindividual students that ensue. There

is value in research that offers a method for ustdeding how a student fits into their
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teacher’s feedback practice during the lesson drat they gain. Studying teacher feedback
as an inclusive, holistic generic set of teachditegprovides information that is the formative
spring board for discussion, reflection, and adjusit to a practice. The literature review
shows that research of this nature, about teacmer$or teachers, based upon actual
classroom feedback conversations, is sorely negdetiso begins this literature review.
Assessment

The termassessmens used throughout educational research to destAby process
that provides information about the thinking, aglemment or progress of students” (Crooks,
2001). Assessment has been written about extegsanel identified distinctly as summative
and formative assessments, that can be distingulsheurpose (Black & Wiliam, 1998;
Sadler, 1983), effect (Black & Wiliam, 1998; Sadl#983), and timing (Hattie & Timperley,
2007; Mory, 2004; Shute, 2008).

Summative vs. formative.Summative assessment exists outside of instruatidn
provides a report of student learning or achievdmehile formative assessment or
classroom assessment is embedded or inlayed iaietadday teaching” (Harlen & James, p.
370) and includes “... all those activities undertakg teachers, and/or by their students,
which provide information to be used as feedbaaktalify the teaching and learning
activities in which they are engaged” (Black & Véitn, 1998, p. 8). While summative
assessment is used to summarize student learnangiaén point in time, formative
assessment is used to produce or ensure futurerstiegrning (Crooks, 2001). Formative

assessment, the common activity of an effectivehieg practice (Bailey & Jakicic, 2012;
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Bloom, 1969; Brookhart, 2009; Sadler, 1989; ScrjiEd67; Wiliam, 2011;), is in progress
whenever teachers investigate student understasmdimdjuse what they learn to modify their
teaching, improve learning for the class in generdbr students as individual thinkers.

In order to effectively implement a practice ofrf@tive assessment, teachers listen to
students because they know that “there is oftesrmmdtion abouhowto teach something
better in what students say — and thus how to athesnstruction to better meet students’
needs” (Black, 2011, p. 85). This kind of inquiisténing is at the heart of formative
assessment interactions that happen between temuthstudent, that are inclusive and allow
for reasoning to be shared (Black & Wiliam, 1998 dn et al., 1971; Sadler, 1983;).
Formative assessment shifts the role of teacher histener as evaluator (Davis, 1997) to one
who recognizes that their students must play dffeparts in the assessment process if they
are to become self-actualized learners who adgpieinj more long-term learning goals
beyond those limited in didactic instruction. THenoate goal for teachers is to foster the
ability of students to exercise executive contra@ratheir own productive activities, and
eventually to become independent and fully self-tiooimg” (Sadler, 1989, p.120).

Learning as an interactive processThere is increasing evidence in both theoretical
and empirical research to suggest that individeairing in classrooms is not an isolated
experience, but rather, the result of interpersontatactions (Blumenfeld, Soloway, Marx,
Krajcik, Guzdial, & Palincsar, 1991; Marx & Walst988; Palincsar & Brown, 1984;

Pintrich, 1993; Resnick, Levine, & Teasley, 199hafp & Gallimore, 1988). Given that we

know learners actively construct meaning (Branstdrdl., 2000), teaching must be
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understood as an interactive process. SmerdonaBudnd Lee (1999) explain traditional
teaching in this way:

“Didactic (or direct) instruction traditionally hdeen

conceptualized as the transmission of facts toestisd who are

seen as passive receptors. In classrooms whergypleiof

teaching predominates, teachers typically condasstdns using

a lecture format. They often instruct the entisslas a unit,

write notes on the chalkboard, and pass out wodkster

students to complete. In traditional classroomsykadge is

presented as fact, students’ prior experiencea@rseen as

important, and students typically are not freexpeziment with

different methods to solve problems. In traditiodalssrooms,

it is the teachers who are active; they conveysfaod inculcate

knowledge. Students are passive receptors of ttus/kedge.

These classrooms typically consist of teacherseptex)y the

“right” way to solve problems (or even the “rigligtion”).”

(Smerdon, Burkam & Lee, 1999, pp. 8)
Waller (1932)characterized traditional methods of instructigrtie way that

teachers assume authority and behave distantlyrdostadents. For traditional methods,

feedback would then appear to be a one directioned, from teacher to student. Yet

? as cited by Smerdon, Burkam and Lee (1999).
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effective teacher feedback has been identifiedimwgtudent-teacher conversations or the
interactions that take place between teacher antkst (Chin, 2006; Bandura, 1977;
Hattie & Timperley, 2007), an opportunity that istafforded in traditional teacher-
centered methods. | suggest that didactic instrngé most comfortable for many
teachers because traditional teaching is morectdssroom management tool more than a
teaching tool and teachers assume control in tbdetof learning and roles of teacher
and student are clear. Traditional, didactic irdtam is less complicated and keeping it
simple is more easily accomplished in this waythie didactic arena of learning and in
traditional classroom settings, feedback takes quadity of efficiency and looks like
teacher stimulus and student response.

Teachers can find support from learning commusifioe traditional approaches and
didactic learning. Many students experience a celltd home where learning is introduced
by authority and knowledge is didactic and can leenorized — knowledge is recall. From
young ages, students are taught this by care-givensemorize birthdays, addresses, nursery
rhymes, favorite brand symbols. And popular TV pres learning as memorization, such as
in the game show Jeopardy. | hold that within traslitional didactic view of learning there
exist benefits. There is a place for memorizatiolearning, e.g., procedural knowledge is
efficiently taught using didactic methods (Li, 2Q0Q4, Ruiz-Primo, & Shavelson, 2006). It is
not that teacher-centered methods are wrong itlistbat learners have limited experiences
when instruction relies solely on one method. Oppuoties for student engagement are

limited.
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It is clear that opportunities for learning mustrlaher and that learning is supported
by more than teacher-centered instruction. Oppdr&ésrmust allow for what is discovered
between people. The early 20th century Russianhadygist, Vygotsky (1978), based his
theory of socioculturalism in part on the claimttlgarning occurs within the interaction
between people and their ideas (Wertsch 1985). Huiaking is inherently social in its
origins (e.g., Sfard & Kieran, 2001; Goos 2004): this dissertation study, feedback that
addresses learning beyond memorization, must be meolved and produce patterns of
variety beyond teacher stimulus and student regoons

Within this dissertation study, full emphasis iag#d on feedback as a formative
assessment process of interactions between teactiestudents, designed to engage students
for the long-term, affecting student understandivag happens in the moment and
understanding that lasts into the future.

Introducing Feedback

For the many who have written extensively on whsiintguishes summative
assessment from formative (Black & Wiliam, 1998298b, 2009; Crooks, 1988 & 1991,
Hattie & Timperley, 2007; Mory, 2004; Ramaprasa@B3; Sadler, 1983, 1989, 1998; Shute,
2008) the key ingredient fsedbackin Mirriam-Webster’s on-line dictionary, the term
feedbacks defined as “the transmission of evaluative arexive information about an
action, event, or process to the original or cdhtig source”. However, this definition of
“transmission” makes learning sound very traditiara didactic for there is a “controlling

source”. That would make the student the one beamgrolled. Sadler (1989) wrote that
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“Feedbacks a key element in formative assessment, andually defined in terms of
information about how successfully something hanlm is being done”. In this case, the
emphasis is on information and it isn’t clear thae it is controlled by any one person. Most
commonly in the educational literature, feedbacsited as “...information about the gap
between the actual level and the reference levalsyfstem parameter which is used to alter
the gap in some way” (Ramaprasad, 1983, p. 4). défimition draws attention to the deficit
that exists. Hattie and Timperley (2007) referdedback as “information provided by an
agent (i.e. teacher, peer, book, parent, self,rexpee) regarding aspects of one’s
performance or understanding” and there are ifistturces of feedback as long as “feedback
is a ‘consequence’ of performance” (Hattie & Timpgr 2007, p. 81). And this definition
opens up the field too all possible sources oflfeel that happen because something was
performed or done. From all of the previous defams$ of feedback there is benefit. | now
further explore the meaning of feedback, more céisetonsidering the type afap feedback
is designed to detect and address.

Feedback and the gapFor the purposes of this study, | return to thientteon of
feedback from Ramaprasad (1983) and the idea tlyatpd exists. | choose to build from this
definition because the type of gap that | am irg@ in addressing within this dissertation
work is not fully recognized in the feedback litien@s. However, the gap of my interest must
be closed before any other gaps can be addressed.

| am interested in the gap between how a studetd &bout their usefulness as a

learner in the class and the potential they havedbvalue as a science or math learner. In

25



any given classroom, there exists the possibiiy all students will experience a high sense
of self-worth or value as a learner, feeling stignigat they have something unique to
contribute to the learning process. In many clagsstudents feel alienated and out of step,
unworthy of learning STEM content. When this is tlase, and this is the case for too many
K-12 learners (Thomas & Oldfather, 1997), thereraamy great gaps between potential and
actual feelings of self-worth. Within this disseida study, | press to expose and place
emphasis on learner sense of self-worth as a fedimil consider the possibilities that
feedback has for impacting this crucial studentdiad place the pursuit of closing the gap
between actual self-worth and potential self-waftkearners at the pinnacle of all the
worthwhile things that teachers do and proposeithatl be closed, as all gaps have the
potential to be affected, by way of teacher feekbac

In previous research, feedback has been studiad/amiety of ways. It has been
studied according to who gives the feedback, teask# or peer (Black & Wiliam, 1998;
Hattie & Timperley, 2007,) by timing, immediate @elayed (Kulik & Kulik, 1988; Stiggins
& Conklin, 1992), and by type of judgment or crdigosition involved (Stiggins & Conklin,
1992; Tunstall & Gipps, 1996). Meta-analyses hawectuded that feedback is a powerful
intervention and impacts student achievement (Ba+igi@wns et al., 1991; Black, 2011,
Hattie & Timperley, 2007; Kluger & DeNisi, 1996; Kki& Kulik, 1988; Yeany & Miller,
1983). For example, Black and Wiliam (1988) ideatffeedback as effective for all learners,
related to teacher and student interactions, nftestteve when it is timely, and allows the

goals of teacher and student to be communicatecegatiated. Within this review of the
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literatures, | categorize feedback factors in teofsming (Kulik & Kulik, 1988; Black &
Wiliam, 1988; Hattie & Timperley, 2007), informatigWinne & Butler, 1994; Kluger &
DeNisi, 1996; Mory, 2004; Shute, 2008; Wiliam, 2pldnd effect (Winne & Butler, 1994;
Wiliam, 2011; Chan & Lam, 2010) to discuss the agsle on effective feedback.

Feedback and timing.In the earliest studies of feedback, experimentewe
conducted using feedback that was timely and dedigis stimulus to elicit a response
(Thorndike, 1922; Pressey 1926; Hull 1943; Skint#38 & 1954; Gange 1965). In early and
simple experiments on stimulus-response, timelihasisto be a factor if other stimuli were to
be controlled for and explanations limited. It vaegermined that learning, as defined at the
time as memory or recall, is most impacted by feellihat is immediate over delayed
feedback (Pressey, 1950; Skinner, 1954). It wamduihe Programmed Instruction
Movement (Porter, 1957), that learning was idesdifnarrowly as the act of recalling and
research sought and questions were asked to uadérfstedback timing in relation to
“human memory associations” (Clariana et al., 2008)er research advanced the theory of
learning and what it means to learn to arrive eatgr complexity® Later on, in a landmark
meta-analysis, Kulik & Kulik (1988) synthesized firedings from 53 earlier studies in order
to explain feedback and timing. They asked whedimelrunder what circumstances it is best
to provide immediate feedback versus delayed apkelb at three types of empirical research.

The chosen studies varied in terms of the degreghich feedback was delayed, how

* As the meaning of learning became more complex, so did the explanations of timing and feedback. And
in the first learning experiments, subjects were not considered as individuals who have impact on study
findings. There was no consideration of learner characteristics, needs or learning complexity.
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learning was measured, and if identical or pargledstions were used in a follow up test.
Results varied by each of the three study typggphed classroom quizzes, experiments on
test content and experiments on learning a listhéncase of applied studies, immediate
feedback was found to be superior to delayed, vesedelayed feedback is more effective for
learning under experimental conditions of test lfe¢hese results suggest that classroom
teachers who want their students to learn under-typie conditions should provide feedback
as soon as possible

| adopt the findings of Kulik & Kulik (1988), andiggest that timing is a crucial part
of teacher feedback if it is to be considered a@raction or the engagement. | also borrow
from the earliest research on feedback and timmibsaiggest that teachers serve as the main
stimulus producer in their classrooms. They areothes who ensure student engagement.
However, | recognize that within conversationscheais must take on roles other than
stimulator and that research done under test donditacks the ecological validity to explain
feedback in the day-to-day practice of a teachdrl&\ooking at a teacher’s feedback
practice, | value timing and immediate interact&@nan indicator or involvement and
engagement. It is through these interactions amdirtieliness of the responses that teachers
and students build relationships and demonstratedlue of the other.

Feedback makes assessment formative and to dionsast be timely for thers an
expiration date when information can no longer bese, e.g., information elicited at the end
of an instructional unit cannot be considered fee#hunless it is used to inform further

instruction and learning (Sadler, 1989). Feedbauaktrbe a rapid response if it is to be valid.
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During student-teacher interactions, timely decisiare made based upon in-the-moment
information. This rapid exchange between teachdrstmdent leads to an increase in student
motivation and achievement (Black & Wiliam, 1998pwever, as rapidly as feedback can be
crafted, learnerseed time to thoughtfully process informatibthe focus goes beyond rote
memorization and includes reasoning or the oppdsttim devise next steps in the learning
process (Torrance & Pryor, 2001). Therefore, | atarested in looking at timing in terms of
frequency within the lesson and length or numbenov¥es that teacher and student engage as
a measure of student experience within teachebbexd

Feedback must happen sufficiently and frequebgymotivational and encourage
thoughtful reception of information (Brookhart, Z00However, that is a tall order for
classroom teachers working with many studentstiate@ There are challenges for teachers in
reaching and communicating with students, partitpithose who are not successful at
methods of self-assessment and self-regulation{r{€h & DeGroot, 1990). Even so, teachers
can communicate on an individual basis with stuslenfeedback conversations regarding
what is of value and gage how expert a student & given topic so that knowledge can be
differentiated (Schwartz & Bransford, 1998).

Research conducted on feedback timing suggesinina¢diate feedback is superior to
delayed (Kulik & Kulik, 1988; Kulhavy and Yekovict®76; Crooks 1988; Black and Wiliam
1998; Brookhart 2004) and that effective teachedlack practices look like active
engagement embedded into conversations in anyrle$be termassessment conversation

has been used in the past to describe an instnattiialogue and assessment embedded into
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an activity already occurring in the classroom (@< Gitomer, 1997; Duschl, 2003;

Furtak, 2006). For this dissertation study, | usetermfeedback conversatido refer to an
interaction between teacher and student that isryoted, on-the-fly and formative or used to
close the gap between actual and potential stugidfrtvorth or student understanding of their
value as a learner.

When a feedback conversation happens between temuthastudent it is an interactive
experience, it engages the student, it requireg nmeolvement than simply receiving
information. A feedback conversation is a back famth experience and to do this, learning
must be more than rote memory. Learning must irevahore than repeating what has already
been said, pressing the student further in terntisedf role in the process and thinking that
becomes reasoning. Feedback is effective becaissariton-the-fly, informal classroom
assessment (Crooks, 1988) in which teacher anemstueact to the thinking of the other and
construct new meaning (Bransford, et al., 2000).

When feedback is reactive and comments are tailoredividual student thinking,
learners begin to value their contribution as uaigad their thoughts and the way they learn
as individual (Butler, 1987), but in order for at¢ber to react and identify student
uniqueness, they must encourage students to deshael thinking, on-the-fly (Rodgers,
2006). In large classrooms, teachers circulateresipond via feedback conversations and
craft a feedback practice of efficiency. So efinag, like timing, belongs to the study of
educational research literature; how teachersiloligé the kinds of feedback they craft is one

way to understand the efficiency and effectiverodgbeir practice.
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Research has found that tailored written commenetsrare effective than grades
(Butler, 1987) however there are no studies thatpare the effects of oral to written
feedback. | return to the concept of timelinessxplain this, and purpose. The task of
grading papers and evaluating for many is compiekaaduous, and results in delayed
responses that are not as effective as oral fekdBacller, 1983). Information that fails to
address the current state of things (Black & Wilid®89), such as written feedback, is too
removed to be considered a part of a feedback pscaed takes on a summative purpose. In
summative assessment, students do not engagedivafgde By contrast, conversations are
extremely timely to student thinking because theyfarmative, embedded directly into the
classroom lesson. When teacher and student engagieéedback conversation, comments are
reactive to student thinking.

Feedback and information.Teacher feedback is information that moves a studen
forward in conceptual understanding (Bell & Cow2800; Black & Wiliam, 1998a; Sadler,
1989) as well as information that improves studgrgagement and self-efficacy (Bandura,
1977), or understanding of self as a capable leddwamerman, 1989; Pintrich, 1993).
Feedback has been found to contain different tgp@sormation, classified as procedural,
process, metacognitive or self (Hattie & Timperl2907). Feedback information has been
classified as evaluative, either positive or nagator descriptive and useful in promoting
student competence (Tunstall & Gipps, 1996).

| identify feedback as information that directlypacts a student’s sense of self-worth

as a science or STEM learner. And for this dissertal rely heavily on this to identify the
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information contained in a feedback conversatioenglstudents are exposed to an
experience that they use as information to infdreirtown sense of self-worth as a learner. |
suggest that teacher feedback has incredible ingrastudents because it contains the
evidence they need to build their level of leawedue. | conceptualize teacher feedback, its
power and influence on student identity, in an ®ffo understand a teacher’s feedback
practice and the experiences of students withinghrectice.

Feedback that contains information on the sel§ebi-feedback,such as when
teacher praises a student, has been shown to heegative effect on student attitude and
achievement compared with feedback that contafiesnration about how to learn (Kluger &
DeNisi, 1996), for feedback that focuses on thg sath as “nice job” or “good girl”, is not
within the learner’s locus of control and cannotlffected by the learner (Hattie &
Timperley, 2007). Control has been identified eardis a theme in didactic, teacher-centered
learning that produces a limited understandindnefdgurpose for feedback.

Although feedback research has identified diffetgpés of information, | break
feedback events up into a series of teacher agistumoves (Chin, 2006), each move
carrying information about student experience dedpotential to do more than simply
deliver rote information. A feedback move can contee the result of constructed or new

information, something unique that hasn’t been saidone in the lesson or in the past. This

* Self-feedback as it has been called is not to be confused with self-assessment or self-regulation, activities
that have been found related to motivation and that lead to greater achievement and learning
independence.
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type of information is of interest in this disséida study and | call it reasoning within this
dissertation study. With the emphasismawnessthis study seeks to understand how new is
the information within feedback conversations aod Iis this new information or reasoning
distributed across students in relation to studehtevement in the class.

Feedback and learning typeAccording to the educational literature, thereas n
room for doubt that feedback is a powerful classraatervention (Shute, 2008; Hattie &
Timperley, 2007; Mory, 2004; Bangert-Drowns et #891; Fuchs & Fuchs, 1986; Kulik &
Kulik, 1988) and no shortage of empirical studiest explain how feedback works (Clariana
& Koul, 2006; Chin, 2006; Hajcak, 2005; Dihoff, at, 2004; Butler, 1987; Elawar & Corno,
1985; Cardelle &Corno, 1981; Gaynor, 1981; Pres$896 & 1950). However, there have
been obstacles to understanding feedback resdatiesin total.

For the past 100 years, different research studige not agreed on what it means to
learn resulting in findings that don’t build on baather or that even appear to conflict (Shute,
2008; Hattie & Timperley, 2007; Mory, 2004; Black\&iliam, 1989). The mismatch of
study findings to learning conceptualizations prégsehe communication of practical
guidelines for teachers who want to improve theadback practice. In what follows, |
discuss the feedback research studies from belsteigrerspectives.

Early feedback research and behaviorism. The earliest feedback researcfiers
(Thorndike, 1922; Pressey 1926; Hull 1943; Skirt#88 & 1954, Gange, 1965) shared the

common understanding of learning as stimulus-resp@associations or the accumulation of

® For a complete review see Kulhavy & Wagner, 1993.
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small and discrete steps that the learner willaepéen reinforced.lt is important to note
that in theories of learning as the result of @ioément, the only communication to the
student was that a desired behavior occurred. TWaseno discussion or explanation as to
whythe behavior was favorable (Frederiksen, persooramunication, 2012).
B.F. Skinner explains:

The whole process of becoming competent in ang freust be

divided into a very large number of very small stegnd

reinforcement must be contingent upon the accoimpient of

each step. This solution to the problem of creatimgpmplex

repertoire of behavior also solves the problem aimaining

the behavior in strength...By making each succest®e as

small as possible the frequency of reinforcementlzaraised

to a maximum, while the possibly aversive consegesgiof

being wrong are reduced to a minimum.

(Skinner, 1954, p. 94)

In early research, approximately 1880 to 196Qnieg was considered the
automation of simple behaviors and feedback wastiheulation that drew these simple
behaviors out. As noted in the introduction, theuof this study is on feedback that impacts
student engagement and | am only secondarily istieden how feedback impacts the

learning of subject matter concepts or proceditesvever, | rely on the perspective of

® For further review, please see Kulik & Kulik, 1988.
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original behaviorists and position teacher as therstimuli maker in a classroom, the one
who is drawing out and promoting student engagenWhen a teacher asks a student a
guestion, the student’s first response is automdated student is automatically drawn to
respond, if only for a moment. However, after thedent is engaged, teachers move beyond
the stimulus model, crafting different moves andietlifferent types of student thinking and
understanding, and experiences that inform a stigdeense of self-worth and belief in their
own contribution.

The behaviorist movement explains how a feedbaok@sation begins, in an
automatic sort-of-way, but it also limits the meanof learning to that which is recalled or
memorized. When learning is this limited, questiahsut feedback are narrowed and interest
shifts to how information, load, complexity, anohing impact learning (Mory, 2003; Shute,
2008). The behaviorist approach does not constigacteristics of the learner or explain
feedback that does more than engage students anthjmised of many reactive moves
(Chin, 2006).

Learning perspectives of cognitivists. The behaviorist perspective of learning as
automation that draws an immediate response (Tha@nii922; Pressey 1926; Hull 1943;
Skinner 1938 & 1954; Gange, 1965) does not expéiming that is formed, influenced,
unpredictable or aspects of learning that are redyrguch as when teacher and student
undertake different roles within feedback conveosest The process of learning is more than

elicitation because “...most human behavior is leduwigservationally through modeling:
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from observing others one forms an idea of how hehaviors are performed, and on later
occasions this coded information serves as a dardaction” (Bandura, 1977, p. 22).

The birth of cognitive science marked a new una@ading of what it means to learn
and what is involved in being a learner. While batiasts view “learners and their behaviors
as products of incoming environmental stimuli” ciigists recognize learners as “sources of
plans, intentions, goals, ideas, memories, andiensactively used to attend to, select, and
instruct meaning from stimuli and knowledge fronpesience” (Wittrock, 1982, pp. 1-2).

The cognitivist view is refreshing because it empmateachers to attend to their feedback as
they craft interactions that no longer only begroaversation and draw out automated
responses, but that influence student thinkinglzerefit learners in individual ways. Both
groups of theorists — behaviorists and cognitivstonsider stimuli important, but
cognitivists build from the understanding of learagency when reacting to stimuli. Bandura
(2977) wrote “there is little evidence that reirders function as automatic shapers of human
conduct” (Bandura, 1977, p. 21) and justifies tbgrgtivist view in this way:
It is fortunate that consequences do not autaailéti

enhance every response they follow. If behaviorewemforced by

every momentary effect it produced, people wouldwerburdened

with so many competing response tendencies thgtwbeld

become immobilized. Limiting learning to eventsttage

sufficiently salient to gain recognition has adeptvalue. For lower

organisms possessing limited symbolizing capaditiese are
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evolutionary advantages to being biologically stuoed so that
response consequences produce lasting effects meala
without requiring symbolic processing of ongoingpesxences.

Reinforcement provides an effective means of ramga
behaviors that have already been learned, butitéatively
inefficient way of creating them.

(Bandura, 1977, p. 22)

In my view and the position of this dissertatieggther feedback is the type of
experience that is sufficient enough to gain tleegaition that Bandura notes will stand out
for the learner, beyond stimuli-response. For Yieis/ reason, teacher feedback enjoys added
prestige among all other sources of feedback thgtitnexist, such as a book, another student,
the sky, etc. (Hattie & Timperley, 2007).

Applying the cognitivist perspective, feedback pi@cneeds to support the
construction of cognitive learningrooks and Brooks (1993) developed benchmarks of
assessment to detect when students were consguevn understandings. They found that
teachers must desire to know and vauealent ideasndways of understandingnd be
focused on big ideas and not small, isolated liitsformation. The tool must detect when
reasoning happens as evidence that engagemeatlisdeo new ideas, new information, new
thinking. Reasoning within teacher-student engageiseevidence that teacher believes new

ideas are welcome, acceptable, necessary andysajidt is a very good thing to detect
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reasoning by either teacher or student during ezlgagt because this indicates a willingness
to invite and play in unscripted ways with ideaatthave not been explored in the past.

Furthermore, teachers must be comfortable and twpengaging with students over
misunderstandings. So, a tool that measure tedebeéiback would detect this type of
willingness within a teacher’s feedback practice.

Tunstall and Gipps’ research (1996) which foundibeek to be either positive or
negative, explicit to criteria, individualized osed for classroom management and found
feedback most effective when it is descriptive and-evaluative. And descriptive feedback
was explored by Rogers (2006) as an opportunitynvtbachers allow students to non-
evaluative experiences. However, for this dissematork, critical position is used to
understand what it is that a teacher does and wh#ik teacher communicates a critical
position to students for any reason (such as, ngakijmdgment about the correctness of a
student’s idea or suggesting next steps to impcoveent work)’ Such feedback supports a
descriptive climate where the teacher is payingnéittn to the learning process and the
student’s emerging understanding (Rodgers, 2006en¥his happens teacher passes the
control of learning to the child. A new relationstuf power has developed. Student
engagement increased during these periods of fekdival so did the activities of thinking,

involvement, processing and reflecting.

7 Descriptive feedback is difficult - feedback intended as positive and motivational, such as praise or
stickers, raised emotional issues of fairness concerns for students (Tunstall & Gipps, 1996).
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Hogan et al., (1999) identified essential composiémt learning as a science and they
are generativity, elaboration, justifications, exptions, logical coherence and synthesis and
suggested that together these six categories nppgudgment ofeasoningcomplexity and
not a judgment of the correctness of a studenéa.ideacher-student interactions were
examined to reveal that to advance reasoning oibfsek, teachers react (“ok, good thought”),
request information, repeat and elaborate on stadeleas, and communicate task
expectations about what scientists do. In additilogy recognized that students reacted
differently to their teachers and were more likielypractice higher learning behaviors with
their peers and when teachers played the rolerofazsation regulator, students were less
likely to use higher reasoning skills such as igeaeration, elaboration, justification and
synthesis of ideas. From this, teachers need tdatgthe role they choose to adopt during
feedback conversations(Hogan et al., 1999; God#})20

One important function that has been studied enliterature review is “error
detection” (Hattie & Timperley, 2007; Kluger & Deni 1996). Error detection is crucial in
self-regulation and necessary whenever teachestadént engage in feedback conversations
that involve constructed understandings and reagoReasoning cannot be a simple, linear
experience. There must be back and forth, agreeamehtlisagreement, and critical positions
expressed. So, in understanding teacher feedbaxkvay to close the gap in actual and
potential learner self-worth, there must be roonmtéacher to take a critical position and yet

preserve or even advance student sense of selftwort
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Teachers share different types of information whigir students in timely and
formative ways. For example, teachers communidéetave information to students during
feedback conversations and this includes their attitude which has been found to impact
student motivation (Hattie & Timperley, 2007; Mo&994; Shute, 2008; Bandura, 1977).
Affective information is not as reliably coded asqedural information (simple directions) or
process information (steps to follow in a processgven metacognitive information (how to
think about the activity of learning) (Hogan & Nast1999). There is a great need to
understand more about how attitudinal informat®reiceived and used by students.
However, there is one definite type of informatregarding feedback that is sorely missing in
the educational literature. That is the informatioat comes as neglect or the absence of
conversations between student and teacher or afgmrsonal engagement. A teacher who
chooses not to act as stimulus maker and doesitiate a feedback conversation provides
potent and timely information that will lead to @egter gap between actual and potential
sense of worth for the learner. When a studennhdstelass each day and never engages with
the teacher in conversation, it is the absencatefaction experience that is the information
the student uses to understand their own contabutow and in the future. | would suggest
that this is how we lose many potential candidégestudy in the STEM fields — by way of
teachers who neglect to serve as the main stinpubaducer in the classroom and fail to

engage students in feedback conversations.
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Feedback Effect
“Formative assessment does make a difference tanthe
quality, not just the quantity, of feedback thatritseour closest
attention. By quality of feedback, we now realize kave to
understand not just the technical structure of¢leelback (such
as accuracy, comprehensiveness and appropriaténgssg¥so
its accessibility to the learner (as a communicgtias catalytic
and coaching value, and its ability to inspire cdeice and

hope.” (Sadler, 1998, p. 84)

Motivation. “Classroom evaluation affects students in manfeceht ways. For
instance, it guides their judgement[sic] of whammgortant to learn, affects their motivation
and self-perceptions of competence....” (Crooks, 198&7).

Ruth Butler (1988) evidenced the motivational dffgficfeedback through an
experiment conducted with 11-year-old, Israeli etud. In three different sessions, students
completed written tasks on their own and then kezkone of three types of feedback: written
comments that specifically targeted how well thelent had addressed the objectives, only
grades that were constructed from previous workobi grades and tailored written
comments. Butler (1988) found that feedback rel&betie task and not to student ego led to
greater learning benefit. Students who receivednsents alone made consistent and

significant gains throughout different phases eféperiment while those students who
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received a grade, with or without comments, didamottinually improve. Explained this way,
a judgment, such as a grade, focuses attentioneoego aspect of the outcome and offers no
insight into how to improve. Students who receigeethments along with a grade focused
entirely on the grade and overlooked the comments.

Butler and Winne (1995) conducted motivation aretifeack research and suggest that
student perception or belief is a factor that impa&dfect. Students bring to the experience of
learning initial qualities that are compiled fromtérests, goals, degree of self-efficacy, and
degree of prior relevant knowledge” (Bangert-Drowslik, Kulik, & Morgan, 1991, p.

231). Student beliefs about how much effort it tat@esucceed, what it means to learn and
how unambiguous an answer should be have been foungnificantly affect learning
outcomes. This research suggests that the poweedback can be improved by considering
the message communicated and the goal that theageesapports. Meanwhile, feedback
leads to an adjustment in what students come twlamal understand and of motivation and
self-efficacy. In their meta-analysis, Bangert-Drsvet al. (1991) discovered that feedback
was not effective always and could even lead t@tieg outcomes. A few of the interesting
findings regarding students’ perceptions and goBlsarning from this meta-analysis are:
e Pretests significantly lower feedback effect sizesause pretests focus the
learner’s attention on simple facts.
e Feedback used in computer based learning is lésgigé because learning
goals are generally very simple, fact retrievaletyasks that do not involve

deep learning or reasoning.
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o Feedback is most effective when the conditionsghatound it encourage
“mindful reception” (p. 233).

To utilize information as feedback students needewstand different information that
is shared during a task, remember features ofasiewhen feedback about the task is
communicated, and have strategies available torgeneffective internal feedback. Students
who use strategies and generate effective intéeedback are self-regulating and they are
using error-detection. Self-regulation can be tagtite & Frederiksen, 1998, 2005). And
for students to learn to self-regulate, scaffoldegeriences during feedback conversations
are needed where teachers model what reasoning like@k how information becomes
feedback and error detectiontegat misunderstandings between teachers and ssudent
regarding their roles during classroom conversatisnwho should ask the questions and
who holds the information — is a point identifiegitnany throughout the educational
literature including motivation and goal theorists.

This idea of motivation and goals has been exploxext time. The German
psychologist, Ebbinghaus, born in 1850, (as explmeHoffman et al., 1987) led in the field
of research on verbal memory, learning and atteniwen in 1885 he identified a
motivational component in understanding higher ralgmtocesses. He wrote:

“If by any chance a deeper penetration of this enathould
present itself, surely, considering the signifiGan memory

for all its mental phenomena, it should be our viskbn
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ter that path at once. For at the very worse, voallshprefer to
see resignation arise from the failure of earrmaststigations
rather than from persistent, helpless astonishimehe face of
their difficulties.” Ebbinghaus (1885).

Inquiry has been documented as an affective tegdtrategy for addressing student
misconceptions in science and mathematics (Devwgh);1Piaget, 1970; Driver, 1994,
Anderson, 1998; Burkam, Lee, & Smerdon, 1997; @Ias$989; Lee, Chen, & Smerdon,
1996; White & Frederiksen, 2005). And reasoning tgpe of inquiry learning that has been
shown to be an effective strategy for improvingaptual understanding in math and science
(National Research Council, NCTM, et al.). Wherchea or students demonstrate inquiry
thinking within feedback conversations, reasonggresent.

Wang (2008) discovered that teachers have deeplgreined motivations the prevent
them from changing their teaching practices. Dudrigree-phase teacher education program
developed to address this dilemma, in the secoadglthe activity of watching a video
example and participating in a reflective classuaksion, progress was made in changing the
perceptions of student teachers. SchOn (1983) nénegthat the work of teachers is
extremely complex and requires deep reflectiomnitend that reflection is scaffolded by both
teacher and student during feedback conversatpamspf a process of co-constructing goals
and renegotiating goal orientations.

Goals and orientation Goal orientation which has been conceptualizedanyn

44



ways, learning vs. performance goals (Schunk, 1986k vs. ego goals (Butler, 1988),
mastery vs. performance goals (Ames & Archer, 1288 process vs. product goals
(Schunk & Swartz, 1993a) has been shown to be conuaited through feedback and related
to learning outcomes (Butler, 1987, 1988; Hatti@i&perley, 2007; Mory, 1994). Teachers
can impact the goal orientations of their studéRistrich, 1993; Zimmerman, 1989).

Another way that goal orientation has been idesdifs through task orientation vs.
ego orientation (Butler, 1988). In this case, l@agns advanced when the focus is on the
process or what is learned while accomplishingdisk. The opposite orientation, ego
orientation, supports learning when the self iDgmized. An example of a feedback that is
considered task oriented would be tailored commignatistie performance directly back to
the learning objectives. Feedback that is consttlege oriented personally addresses
characteristics of the learner and no new inforamais shared that might be used to improve
the learning outcome or task such as “nice job” ‘@udd boy”.

In representing goal orientation as mastery vdopaance (Ames & Archer, 1988)
the difference may be in the degree of quality. téigsorientation relates to the desire of the
learner to do well for the sake of it and attrilsuseiccess to effort and positive attitude.
Performance orientation, on the other hand, créelisiing improvement to relative ability,
little effort and out-performing other students.

Similarly, process vs. product orientation (Sch&n&wartz, 1993a) captures the

difference of focus from how things happen to siyrtpht they happened at all. Product
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orientation leaves little room for concern aboudlgy, process or metacognitive
development.

The goals that students (and teachers) have canrbediate or last over time,
serving the learning now and in the future. Goatsshared and negotiated within teacher
feedback conversations and identified in the edoical literature as learning vs.
performance goals (Schunk, 1996), task vs. egesd8aitler, 1988), mastery vs.
performance goals (Ames & Archer, 1988) and proessgroduct goals (Schunk & Swartz,
1993a). At the same time, feedback has been itshak a mechanism for improving
student motivation (Bandura, 1977). Black & Wilig®98) found that in P-12 classrooms,
feedback evaluations were centered around goatgefearning and not on deeper
understanding with teachers deeply engrained iiogpractices and unable to adopt new
roles within feedback and that students requirerse of self-worth in order to engage and
turn information into feedback.

Feedback exposes the learning objectives of thtr including the degree to which
a teacher feels the need to provide the answer alstmdent is uncertain. A teacher who
readily provides the answer is driven by teachetered goals. When a teacher is able to
resist the temptation to turn a feedback eventantialactic experience, the teacher’s
objective is student-driven. This concept appligsadly well to detecting student objectives
and the degree to which a student expects thedeaziprovide the correct answer when

they are stuck. Teachers have different goals mrctibes for their students and different
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motivations that are the fuel for these objectioegoals, for motivation and goal are
inextricably intertwined (Pintrich, 1993) and unstanding motivation depends on
understanding the specific goals of individuals |é¥o 1988; Ames, 1984; Asch, 1952;
Crutchfield, 1962; Dweck, 1985; Maehr, 1983; Ma&HBraskamp, 1986; Nicholls, 1984;
Spence & Helmreich, 1983).

In the study of feedback and learning, it is impottto look for the goals of teachers
and student beyond what has been identified byawapntent of learning objectives. The
goals of teachers and students underscore and thedsgpe of learning or performance that
is expected and valued (Pintrich et al., 1993; @Qu@008; Strike & Posner, 1992).
Understanding students and teacher goals in spetifis been used to explain learning and
considered vital to explaining how learning worksorrow from motivation and goal theory
to suggest that knowing the degree to which teaohiegage students in feedback
conversations explains how much value teachere pretheir feedback and what prevents
feedback. Elawar (1984) discovered that giving stiighersonal tailored feedback resulted in
a better attitude toward math and higher achievémegardless of student ability. This
feedback was given in written form and teacherigggnts reported that the process of
giving tailored written comments was arduous so tinay could not guarantee they would
continue the practice at the close of the study.

Students can be intrinsically motivated and canleegardless of interaction or
engagement. Within this dissertation, “relationsigpseen as a type of scaffolding which

leverages an environment of greater participatmwrsfudents because it widens their capacity
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to engage in the learning process (Goos 2004)eedbfick conversations improve intrinsic
motivation by reducing the gap between actual artdrgial learner sense of self-worth.
Feedback conversations allow for information taekehanged and experiences to contribute
to student understanding of self-worth as a typlearning in the class.

Renegotiation of goals between teacher and studefithe formative assessment
practice that a teacher develops can be easiinglisshed from summative tasks by intention
or goal (Sadler, 1989) and goals must be consideseystem parameters for which there are
two original levels, teacher goal and students,gal a gap exists between the two (Sadler,
1989). What leads to conceptual understanding legtwiegese two parties is a steady
renegotiation of these levels between teacher wm®st throughout the learning experience.
This renegotiation impacts the type of and levahotivation available in the system.

A student goal is what the student wants to doveimak is important to the student to
accomplish (or not accomplish). It reflects paatiteng experiences, achievement level, home
expectations, intrinsic and extrinsic motivationsl gelf-efficacy. Teacher goal is what the
teacher wants/expects the student to do. It refieatning and knowledge particularly with
regard to what it means to learn science and nratthaw professionals in STEM fields use
science and math, as well as past experience edfrelficacy (Thomas & Oldfather, 1997).
Conceptual change is one example of learning #rabccur because of motivation or
relationship. It is possible to refine conceptu@as without relationship or void of any social
encounter, but it is more common for learners &xhenew understandings because they are

engaged in a relationship that is the result cdrgety of interactions.
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In classrooms, teachers have goals or benchmarkisdio students and these vary
greatly by individuals and can include procedural aonceptual learning goals, goals that are
social (e.g., making friends, working well in a gp), motivational (Pintrich, 1993), or geared
toward self-efficacy (Bandura, 1977). | take thaipon that the most important goal a
teacher can adopt is in reducing the gap that stadeel between their actual contribution as
a learner and what is possible. Teachers can ratliscgap by the way they craft their
feedback conversations.

Feedback as interactionResearch that explores how gaps are impacted throug
formative assessment to improve instruction anchlag (Bailey & Jakicic, 2012; Bloom,
1969; Brookhart, 2009; Scriven, 1967; Wiliam, 20pfgsents feedback as in interactive
process involving both teacher and student (CHI662Bell & Cowie, 2000). “The feedback
or dialogue is seen as an essential componentmobtove assessment interaction where the
intention is to support learning” (Bell & Cowie, @D, p. 539). For the purpose of this paper,
feedback comes in the form of an interactive cosat®on between teacher and student. As
well, students who are most successful are invalwedprocess of self-assessment,
something found to be necessary for student su¢Passich & DeGroot, 1990) and
something that is modeled for students by thertiees during classroom conversations or
feedback interactions (Bandura, 1977).

Central to this theory is the mutually constitutredationship between the

collective and the individual that occurs as lessrand more expert

participants together engage in joint activitiestHis context, children are
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introduced to new patterns of thought that are atediby the use of cultural
tools such as spoken and written language anthegsengage in interaction
with peers and adults, they construct their owneustéinding by appropriating
the cognitive processes that are manifested iditddegue.

(Heneda, 1999, p. 461).

Students learn through interaction with their teach- the expert — and these
interactions are critical to the development oatienships. Forman, Minick and Stone (1993)
agree that thinking is greatly linked to interperalorelationships and to context because
modes of thinking are related to forms of sociagbice. Many who study how learning
occurs ground their empirical work in the theorysotioculturalism and choose the unit of
analysis to be the interaction between teachesament (Jones and Gerig 1994; Crawford,
Krajcik et al. 1999; Hogan, Nastasi et al. 1999Qdaigal 1999; Kovalainen, Kumpulainen
et al. 2001; Khine and Fisher 2003; Rasku-Puttokézlapelto et al. 2003; Cornelius and
Herrenkohl 2004; Rapp 2005; Wu and Krajcik 2006;n¢/and Lin 2008).

For example, research on teacher-student interecthat lead to conceptual change in
science inquiry environments reveal qualities atteer participation that correlate with
progress in student thinking (Chin, 2006; Driverak, 1994; White & Frederiksen, 2005).
Ways in which a teacher participates in the conadpefinement of student thinking include
what a teacher does to scaffold student understgn@ieacher scaffolding has been identified

as a process that allows novice learners to paatieiin activities and build understandings
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that otherwise would be out of reach. Researchrfgselsuggest that students who make
learning progress interact with teachers who know to scaffold in situ and create
classroom conditions that require more, not legsslent participation and teachers leverage
greater student participation and interaction (Bfard et al., 2000; Goos, 2004). It is this
type of leveraging that | intend to detect in feecbconversations that reduce the gap
between actual and potential learner self-worth.

Teachers who understand how to build scaffoldsjuety and creatively, are sharing
with their students more than an affinity for halpj but are introducing a new experience by
way of a new epistemological understanding regardihat it means to learn, to be a
mathematician, a scientist or an engineer, andehating is interaction. Specifically, Goos
(2004) reports that these teachers encourage anganos, which, in feedback, could be
identified as critical position, use student idaastarting points for discussion, and use
guestioning to elicit student thinking.

Feedback as an interactive loop. Research by Bangert-Drowns et al. (1991),
presented feedback as a loop and not a unidirettiorce (Bell & Cowie, 2000). It is the
feedback from teacher to student that allows stutdegage progress and redirect their
thinking and feedback from student to teacher @hiatvs teacher to detect misconceptions,
retool teaching strategies, and create more oppitigs for interaction — second chances to
express understanding and deepen perspectivavéti-aoned feedback loop, teachers
redirect their teaching because of the feedbacktheeive from their students. In this case,

the assessment is purely formative because itwegdboth teacher and student.
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Theories of communication processes (Watzlawicl.e1967) are naturally related to
timeliness where an event becomes a cycle of smaedigctive moves — the response of one
person is the result of the behavior or responsbeobther before which goes on to influence
the first and back and forth and on and on. Agais,a loop. This model explains what
happens in teacher-student interactions; the thgn&ind behavior of a teacher is the result of
student thinking or action which then influences situdent’s next idea or move. All of these
moves work together to construct meaning and tesectbe gap between actual and potential
self-worth for the learner.

Every aspect of an interaction has the poterdidleicome feedback, informing an
understanding of the relationship between thoselwed. Students gain information about
many different things during an interaction witkeacher. They learn about how patient their
teacher is, how much their teacher enjoys the stigjad being challenged by new problems,
what motivates their teacher and the goals thaatter holds for them. These are qualities of
the interaction that impact the gap between aendlpotential learner self-worth.

Roles and power. To understand feedback qualities as an interaatismimportant to
recognize what teachers and students do duringliteoroles they take on during classroom
interactions. Teacher can act as administratondudgedback events, e.g., as when
“evaluative listening” (Davis, 1997), asking aletiuestions and placing the student strictly
in the role of responder or the one being evaludtedead, if roles are less distinct because
they are being assumed or shared jointly by teaahe@istudent, the feedback interaction

gives student a broader experience. It becomesasurgly formative the greater variety of
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experiences student has during feedback interactidimen teachers share roles within
feedback conversations with their students, theysharing the job with the student and are
promoting value for the student. Sadler writes thatess learners are insiders who share the
evaluative schemata of the connoisseur-teacher dteemere consumers of evaluations and
have no alternative but to rely on the authoritg aampetence of the judge” (Sadler, 1983, p.
68).

In a study of 6th graders, observed and intervieshgthg the course of a science unit,
researchers examined classroom interactions amddédaupon changes in authority or
power(Cornelius and Herrenkohl 2004). The resequastions revolved around how
participant structures, as any “cultural tool”’(\sett 1985), affect power relationships
between peers and between student and teachemdsraliggest that participant structures
impact classroom roles and relationships and thetstasive discourse created a new
relationship of power among the students as wekléswv classmates and the teacher became
monitor of the ideas espoused by the focus studertserved to balance their power”
(Cornelius & Herrenkohl, 2004, p. 492).

Enyedy and Goldberg (2004) used a framework to tedper than the scientific
quality of teacher talk, and instead to examine keachers support or discourage
opportunities to learn and the epistemic natunelwdt might be learned and how. They found
that power in learning communities is dynamic, besis’ roles change, there is a process of
constant negotiation for power and that learningoanities establish norms for

participation. The study involved comparing thesmattions of two teachers with different
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goal orientations, one more inquiry driven thandk®er. Students in the more inquiry

oriented classroom had significantly higher mean geores on the assessment that measured
learning. Further analysis of interactions conctuthet the different goal orientations led to
greater variability in the classroom environmemtd this is what impacts student outcomes.
This study suggests that understanding teaches gowgital to understanding what is in a
teacher-student interaction.

Kovalainen et al. (2001), added to early work bgrdDewey (1902, 1916, 1963) and
democratic classroom environments and more rebenty of Brown et al. (Brown &
Campione, 1990; Brown, Campione, Reeve, Ferra@alkscar, 1991) and the practice of
reciprocal teaching Kovalainen et al. (2001) fotimat teacher-student interactions have four
modes of teacher participation in discourse whiehexocative (ask stimulating questions),
facilitative (provide students support to extenidithng, revoicing and sharing established
knowledge), collective (promote social and emotigmacesses such as inclusion), and
appreciative (communicate genuine interest in sttglé&deas, foster self-esteem).

In feedback, teachers play different roles in otdeconstruct a new experience and
new information with a student. Teachers who urtdacsthat their students construct
knowledge as individuals refrain from consistendling their students what is missing in
their understanding, often an indicator of tead®di-discipline and willingness to take on a
backseat role that allows students to present thvairideas (Schwartz & Bransford, 1998;
Hogan, Nastasi et al. 1999). The degree to whiabhters are willing to switch roles from

information holder to information seeker duringdback events demonstrates sensitivity to

54



students who are involved in constructing their dawowledge, developing their sense of
self-worth as a learner.

Although I reduce the information within feedbankves by teacher and student to
rote vs. reasoning, there are many types of feddiv@ssages communicated to students that
have been considered. In a study of 6th and 7thglda, McGonigal (1999), a classroom
teacher and researcher removed all desks fromlaesroom to create a climate without
authority and to present classroom learning ag tudllaborative between students and
teacher. The teacher-researcher was sending liemgsua message regarding her values for a
learning environment, what she believed studengs @ be successful learners, and her
willingness to assume a new role from traditioealchers to that end. Teachers (and students)
communicate information in a variety of ways, irdihg written comments made on student
work, body language (rolling of the eyes is fullioformation) and physical choices they
make in their classroom regarding material set@sKarrangement, types of desks, issues
regarding accessibility) and even in their proxynd their students. Any information can
impact student engagement, however my focus isdiridual interactions that teachers and
students have and what can be learned about stexeetience form these feedback
conversations.

Feedback and teacher responsibilityThe key ingredient of formative feedback can
be seen as a formative loop (Sadler, 1989) in wimfdrmation is delivered between teacher
and student, by teacher and student during a fekdheant. Because the main interest of this

dissertation study is in understanding feedbadk retates to how students feel about
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themselves as learners or their self-worth, | pthegeacher as responsible for the level of
self-worth that students adopt while learning iaitltlassroom by way of the degree to which
students engage in learning and feel that theyatfest their own leaning experience.
Fatalistic teachers will build a weak feedback pcacthat is not interactive and not formative
— they do not believe in the power of their feedbiamcimpact learner self-worth. Although |
could not find any studies that document the detgre¢hich teachers believe in the
effectiveness of their feedback practice, thediiere shows that teachers underutilize
feedback and thus, do not take advantage of itepowclassroom instruction (Black &
Wiliam, 1998a & 1998b).

However, teachers have little to go on when it ce@teeunderstanding their feedback
practice. In addition, research is often based upontrived experimental learning
situations” (Mory, 2003, p. 745) that focus effoots very particular aspects of feedback and
offer no way to understand what matters in the aVé&edback practice of a classroom
teacher. The traditional experimental approachntesstanding feedback has resulted in
research findings that seem inconsistent, andemaptementary in any coherent and
meaningful way (Mory, 2004; Hattie & Timperley, ZQ05hute, 2008; Black & Wiliam,
2009). | share this concern about earlier resestigiies and their inability to advise the
classroom teacher on what makes for an effectie@ldfack practice. Classroom teachers do
not have reliable and feasible methods for undedstg their own feedback habits, to reflect
and make informed changes based on what they IEarrthe field practitioner, rather than

study isolated qualities of feedback, this studgmds to understand the feedback habits and
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general practice of the classroom teacher, thecggtg of all feedback conversations that
occur between teacher and student.
Feedback and Engagement
We learn much of what we know by observing and tmiag in
situ the behavior of members of cultures, the lagguand
idioms they use, and the way they frame daily exent
Roth & Roth, 1995, p. 73

Learning as doing.Research has distinguished learning in differentsywhut most
often it is detected in terms of the complexityadhsk (Hogan & Nastasi et al. (1999). Harlen
& James (1997) differentiate learning as “rote™mal”, with real learning “actively
understood and internalised[sic] by the learnerr{eh & James, 1997, p. 369). Schwartz and
Bransford (1998) identify expert learning as “désgrning” (p.506) and detectable when
knowledge is differentiated. Learning can be a &&n@wvent or an experience that requires
many mental operations and evokes new thinkingear application of old thinking or
reasoning. Reasoning is a type of involvemeng & doing thing beyond memorization or the
recall of rote knowledge.

In this study, feedback is seen as the engagemésaaher and student in
conversation. The term loop has been used by SE®#80) to describe “setting a learning
goal, determining the gap between the learning godlthe student’s present state of
understanding, and formulating feedback to closegtp” (Furtak, 2006, p. 4). However, |

reuse the terrfeedback loopo emphasize a conversation that is interactwenative and
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crafted by alternating teacher and student nfof@sin, 2006). And again, these reasoning
moves areloing things Conversations are loops of interactive experisaeel teachers can
craft interactions to support students to reaclp degning and arrive at something new.
Teacher feedback conversations that are complew &ir new, unpredictable understandings
to be formed that are the produce of many mentatagjns. In these more complex
conversations, deep learning is evident when reagdrappens. The common thread for all
higher forms of learning is prolonged mental atyivstudents are not the receiver of learning,
not the vessel from which learning is contained dwradvn forth, but rather, students are
engaged in the creation of the learning.

Feedback experiences to engage studen@urrent views explain learning as actively
constructed (e.g. Bransford, 2000) where teachengge experiences and guidance that
scaffold the construction/fygotsky, 1978)There are many sources that might be considered
feedback because they lead to new understandioly,asua book, a peer or the sky (Hattie &
Timpreley, 2007). Learners can initiate feedbagaasfunities to seek out or create feedback
to test a hypothesis they have and then move arbtiter theory (Thomas & Oldfather,
1997). However, for most students, looking in akbooat the sky are not the “sufficiently
salient” (Bandura, 1977, p.22) experiences that teddeep learning” (Schwartz and
Bransford, 1998, p. 506). Teachers are the sali@muli students require to become engaged
in the learning process and this takes the forfle@dback conversations. A feedback

conversation that involved constructed, new knog#edr that involves reasoning signals that

8 See Chin (2000) for a historical review on the meaning of “moves” in teacher-student interactions.
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deeper learning is taking place. Reasoning coulsphiein different ways, examined in more
detail so to become a multi-dimensional constreetding different outcome measures, such
as schematic and strategic knowledge (Li, 2001RLiz-Primo, & Shavelson, 2006;
Shavelson & Ruiz-Primo, 1999; Ruiz-Primo, 1997,83002). However, for the purpose of
this dissertation study, | use a didactic apprdaaocument whether or not reasoning
happens during a feedback conversation.

Reasoning detected in feedback conversations aeeee that the conversation is not
evaluative. Rodgers (2006) attempts to separat@igasge feedback from reasoning or
construction of knowledge, however in my mind, hieat do this. | suggest instead that when
students reflect and describe their thinking, taeyconstructing knowledge and this
involvement is “... a process through which they fowd about their learning” (Bell &

Cowie, 2000) and when students describe their thinto a teacher, they are reasoning and
knowledge is new and constructed. All learningas conceptual learning, related to state
standards, classroom learning targets, or task wmpleted. Learning can be a new way for
a student to see himself, abeatueas a learneof the content.

Certainly for many students, in order to engage@uback conversations and reduce
the gap between actual and potential learner saifhywthey need an invitation by the teacher
as main stimulus maker. They will need to share@ anitique of their experience within the
evaluation process (Sadler, 1983). Teachers apemstble for student invitations into
feedback conversations, and for creating the cammditthat lead students to participate in

their own learning and in understanding their timgkas reasoned engagement.
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Student Factors and Contribution

Butler and Winne (1995) have extensively reviewedivation and feedback
literatures to suggest that student beliefs andsgogact learning. Students can have goals
that are very much at odds with their teacher,a&gjudent who want only to finish quickly
and get a prize may find the goal incongruenttimegher’s goal of mastery that involves
assessing student work at the individual leveliragsfor revision and resubmission. When
teachers can see their students as individualsumitjue goals, understandings and questions,
and levels of self-worth they can respond to thveitigin feedback conversations and create
experiences of value for students within their fisexk practice. Within conversations,
teachers can develop opportunities for studensfiaoe their understandings. Mainly, this
study entertains my interest in understanding ¢leellback practice of teachers by qualities,
but also in terms of how they distribute feedbadthir a lesson and provide students
equitable opportunities to reason through new ideasimpact the gap they are experiencing
between actual and potential self-worth. How teexhestribute feedback indicates their
understanding of it as a powerful force and thatieriest in understanding experience for all of
their students.

It has been found that how people think is inflleshby situations, previous
knowledge, experiences, feelings and interactiatis ethers. And that learning is an
individual process related to how people learn epteand solve problems (Ausubel, 1963;
Bruner, Boodnow & Austin, 1956). Students consttheir knowledge in situations, and as

individuals, there is then an element of studerié@dback effect. Kulhavy, Yekovich, &
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Dyer (1976) showed that student confidence in paese influenced the effect of feedback
on future retention and that feedback is most &ffeavhen students report high confidence
in a response only to realize they were incormretheir thinking OR when subjects lack
confidence in a response only to learn that thelyitaght. Under these conditions (high
confidence and incorrect response or low confidemzkcorrect response) subjects spend
more time reviewing feedback which explains theipfovement in retention. It is the extra
interest of the student that turns information ifgedback.

These research findings show that the studentrfaotdidenceplays a pivotal role in
how information is used by students. Certainly aarice is related to level of self-worth a
student feels in the class. Within this understagdif the student factors on feedback effect, |
suggest that students engage because they haw bagifidence in themselves which is
impacted through engagement with the teacher.

Student and self.The focus of this dissertation is on teacher faeklland the gap
between actual and potential value that a stuats fas a learner of science or math. Student
factors play a role in the effectiveness of fee&l&ulhavy, Yekovich, & Dyer, 1976),
however research is limited in the area of undedstey student factors. Self-efficacy has
been used to explain the differences in individeatners (Bandura, 1989; Butler & Winne,
1989) as well as confidence (Kulhavy, Yekovich, &b, 1976) where confidence may be
used to indicate something momentary and easilggath Self-worth, as used repeatedly in
this study, is used to convey a belief that a stutdas in himself to participate in the learning

process and contribute, to make information usafdl it is an indication of how invested a
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student is in the learning process. A student vghovested in the learning engages and
enjoys a certain confidence regarding what it & they need to know or do to improve.
Students who experience a high level of self-wéeth empowered to learn and are more
likely initiate feedback conversations with tha&athers, feel at home when critical positions
are expressed and self-regulate. They have greatédence in their own ideas and in their
work product.

| take a position that student self-worth is thedsnt factor that matters when
identifying the feedback practice of teacher imtgiof qualities and distribution. For if
students at the highest and lowest levels of cenfié or self-worth are most impacted by
feedback, how then is feedback crafted? Doesléaethis? Is it carefully designed to match
students based on their level of self-worth indlassroom, to nudge and encourage a closing
of the gap? My position is that feedback must ladted to the need of the individual learner
and if it is to be effective in closing the gapweén actual and potential levels of learner self-
worth, teachers must do this by way of feedbackemsation qualities and distribution. How
does a teacher impact the self-worth of a studBptidvolving them in the formative process
of feedback, listening and engaging and sharingsrtilat provide the student a new
experience and new opportunity consider their vakia learner.

Student score as student factorStudent score or grade in the class has been
identified in the literature as more than a measfistudent achievement in classroom
learning (Thomas & Oldfather, 1997; Deci & Ryan81B; Kohn, 1993; Wiggins, 1993;

Oldfather & Dahl, 1994, Oldfather & McLaughlin, 1390Idfather and Thomas, 1996a). And
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the way in which students construct their undeditamof themselves is crucial to the
outcome of their motivation to learn and how thegrh in the future (Thomas & Oldfather,
1997). Grades are strong messages “that have amrsaep for students’ actions; for their
concepts of themselves as learners....and for theginsic interest....” (Thomas & Oldfather,
1997, p. 198).

In this dissertation study, the overall studentadno the class is considered a valid
measure (not to be confused with an invalid academ@iasure), of student sense of self-worth
or value as a learner of the subject. Students lgh overall score in the class enjoy a high
level of self-worth and belief that they have samred to contribute to the learning process.
Students with low overall scores in the class belighat they do not. The score, or grade, in
science is used as an indicator of the confiderstadgent has in their contribution as a learner
or sense of self-worth they feel as a science dhthearner (Thomas & Oldfather, 1997).

It has been shown that feedback effect is deperatestudent factors (Kulhavy,
Yekovich, & Dyer, 1976), and so from this it is seaable to say that teacher feedback, in
terms of qualities, will not look the same for evstudent. But how will these qualities differ
for students in terms of their overall score in thaess?

Student perception of teacherResearchers Khine & Fisher (2003) administered the
Questionnaire on Teacher Interaction (QTI) to stisléen the U.S., Australia, Korea,
Singapore, Brunei and the Netherlands based othéogetical link between classroom
interactions, student attitude and learning througlairy or reasoning. In this survey,

students responded to statements such as “if we agnee with this teacher, we can talk
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about it”, “we can influence this teacher”, “thesather seems uncertain” and “this teacher
thinks that we don’t know anything”. A strong asstion was found between students’
perceptions of teacher-student interactions andesitiuachievement. Researchers concluded
that “teacher-student interaction has become anpatly powerful determinant of student
learning” (p. 27). Student perceptions of classr@mvironment, formed through interaction
with their teacher are strongly related to achieseniHaertel et al., 1981).

In developing a tool for measuring students’ petiogg of teacher-student
interactions and students’ inquiry skills, Fishek\aldrip (1999) detected a mismatch of goal
orientations between home and school. They idedtifne importance of understanding
cultural conflicts that occur between home andstlaam in trying to understand the
relationship between culturally sensitive factdrs ¢earning environment and the school
practices involved in learning science. A survey\administered to more than 3000
secondary science students in Australia that foupdssible to detect a difference in
classroom environments by teacher and by learyiog, rote learning vs. reasoned learning.
Classroom environment was found distinguishablstbglents’ perception of teacher,
teachers gained respect from students as theyatf@tudents more responsibility, in
classrooms where teachers played an authoritaslaritrere was less reasoning. And from
these findings, teachers must consider differeltices and goal orientations of learners and
the way in which students perceive their learningm®nment for it all has an effect on

learning outcome and achievement.
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Student self-regulation and reflection.

‘Reflection is always more or less troublesome beeat involves overcoming the
inertia that inclines one to accept suggestiontbait face value; it involves willingness to
endure a condition of mental unrest and disturb&nce John Dewey,

1910, p. 13

Butler & Winne (1995) contribute a crucial new pestive on feedback as a
mechanism for promoting reflection and self-regedidearning, as activity that distinguishes
expert from novice learners. Students who praseteregulation set goals for upgrading
their understanding carefully consider differematggies based on their goals and unwanted
costs, and continually monitor their contributibimaughout the task. Those who are self-
regulated often trade goals during a task, takactine role in managing their motivation,
adapt and create tactics to continue to move fatwathe learning process. They are
continually monitoring their knowledge, beliefs, tivations and cognitive processes, are
engaged in understanding how their cognitive agtivieets the standards that they set for
themselves and seek out feedback that serveggtbeds. Butler & Winne (1995) set feedback
within a model of self-regulation, because selfutagon leads to a change in understanding.
They concern themselves with affect and how ittesléo persistence in self-regulated
feedback during decision making, as well as stullelef systems on learning and how these
factors contribute to conceptual growth. If feedbacto promote self-regulation and improve

achievement, it must impact and address the typgsals students hold and affect the
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processes they use to prioritize, select and prote@vise their goals. Therefore, feedback
should provide more than just domain informatiout, §hould speak to the current goals of
students. Self-regulation is required to achievet(leh & DeGroot, 1990).
Summary of the Literatures

Black & Wiliam (1998) synthesized the results o0ZBmpirical studies and found that
feedback: 1) has the greatest impact of any otlassmom intervention in terms of
improving learning foall students, 2) relates to teacher and student otiens, 3) is most
effective when it is timely, and 4) allows the goaf teacher and student to be communicated
and negotiated. Based on the reviewed literatuyedefinition of feedback as a conversation
that takes place between teacher and student,ingdile gap between actual and potential
feeling of self-worth for the learner: 1) must baely (as all good conversations), 2) is an
interaction allowing for teacher or student toiati the exchange, share roles and goals, 3)
present new information, and 4) allows for erraiedgon and critical positions to be heard.
These ideas can be reduced to feedback conversatieriimely, information sharing
opportunities that motivate students to look atrtbelves in new ways. Feedback
conversations that allow a student to experienoevarole beyond simply the recipient of
feedback or as the one controlled during an eviaigrocess (Wiliam, 2011) provide new
student experiences that lead to the construcfioew understandings of how they feel about
themselves as a learner or self-worth, as a catrnilio the field now and in the future.

The power of feedback has been identified througtimieducational literature,

however it was found to be underutilized in classnanstruction (Black & Wiliam, 1989a
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and 1989b). My explanation for this is that feedb@adoo often accessed by teachers in
relation to content and process instruction asethelsites to lesson objectives and short term
learning goals. There is needed a new method tectieg when teachers underutilize their
feedback practice in terms of how they craft fee#fl@mnversations and how they distribute
these to students. As of yet, the research litezdtalds very few opportunities to see how
this could be done.

Feedback has been identified as a loop (Sadlef)1B8t engages both students and
teacher and that feeds back into the learning ggy@lowing teachers to monitor learning,
determine if re-teaching is necessary or if iinsetto move on (Sadler, 1989; Tunstall &
Gipps, 1996). Information students use to then anprachievement as well as information
that teachers use to improve teaching performanfeedback. | maintain learning as
engagement and so my main interest is in undernstgumdw teachers distribute their
feedback to engage students within their practiaen interested in understanding how
students react to teacher feedback and how likely &re as individuals to initiate feedback

with their teacher.
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Chapter 3: Method

Overview

The focus of this study is on teachedeek and student experience with teacher
feedback. This research dissertation is an ingato/understanding, coding and measuring
the qualities of a teacher’s feedback practicemamtderstand how teacher feedback relates to
student score in the class as an indicator of stuskdf-efficacy or sense of self-worth as a
science learner. Within this chapter, the processldor collecting and analyzing classroom
feedback data in order to better understand tla¢ioekhip between teacher feedback and
student score is detailed. This chapidethod provides description of the process of data
collection that can be seen as a tool teacherssato better examine their own feedback
practice, and with the help of data, make new faekilnecisions that will lead to different
interaction patterns in their feedback practice iamgrove their effectiveness, student
engagement and learning.
Unit of Analysis

For this dissertation studigacher feedback practice operationalized as the
aggregate of all individual feedback events thaiplea during classroom instruction. The
feedback experience of a single student is thecidn of all feedback events that they are
involved in during classroom instructional time.eTimit of interest or unit of analysis is
feedback eventvhich is defined simply as a communication on@eation between a

teacher and one student. Each feedback eventresesged as a nodeeg Figure 3.1
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Figure 3.1 Conceptualization of feedback events,deher feedback practice student
experience within the practice.

Teacher nodes sit on a line drawn between teacitestadent, representing the
experiences they share. The culmination of all sadpresents the teacher’s feedback
practice (see Figure 3.1)The teacher, who is primarily of interest in tHissertation study,
is involved in every feedback event, communicabomteraction — as they have been
defined — and navigates from one student to angctigkapting to a new student idea, statement
or question or prompting a feedback event by as&istuident a question.

Every communication or feedback event is considaradique and individual

experience shared by teacher and student thatiesmidormation that can be identified and



coded. By tallying up frequencies of these ideatsj claims can be made about how often
certain things occur within a teacher’s feedba@cpce and how these relate to a student’s
experience within that feedback practice. The t@iskin this dissertation is to reliably code
feedback events and accurately identify the stuparticipant involved in each event. Doing
this well, or reliably, will set the stage for m&agful information to emerge about the
feedback practice that a classroom teacher haststedl, allowing for comparisons to be
made between teacher practices and for understatiterdifferent experiences that students
have with teacher feedback during classroom instimoic

For this study, a feedback event or communicatwolves only the teacher and a
single student. Because this paper focuses omtinddual experiences of students with
teacher feedback, group communications that invidaeher and more than one student are
divided into more than one event so to involve prs student. In each case, the primary
student involved in the event is identified unhb#her student becomes an active participant.
When this happens, a new event has essentialtgdtérat involves a new student participant.
The focus can just as easily move back to themalgtudent, which marks the beginning of
another feedback event.

Effective feedback is timely (Kulik & Kulik, 1988ulhavy and Yekovich 1976;
Crooks 1988; Black and Wiliam 1998; Brookhart 20@4)d so a teacher’s feedback practice
is made up of all timely feedback events that oc€hrs study is focused only on timely
events or those events that take place withingbgon or that are in the moment, happening

in real time and focused on the immediate interastsneeds of the teacher and student. For
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the reason of timeliness or immediacy of teachedlback, written feedback is not coded or
included in this study, however if written commefrtan a teacher prompts a conversation
between teacher and student, then that interaistishat is coded as a feedback conversation
because it takes place during the lesson.

Feedback events are measured for length or in nuailmeoves (Chinn, 2006) with
the shortest measured feedback event length cimgsidtone move. This occurs, for
instance, when a teacher directs a student to metsing and the student turns to do that
thing, but does not verbally respond to the tedsleammmand. When the teacher passes back
papers and calls out student names, this very sbartunication is considered a feedback
event with a length of one (length 1). If a studeste to respond to the teacher and say
“thank you” or “okay”, the feedback event becomessgent that is 2 moves in length.
Another example of a feedback event of length aoeis when a student raises his hand and
calls an answer out to the teacher and the teagheares the student comment.
Data Collection

Teachers, students and their parents consenteattioipate in this study and in the
data collection that included digital video recogland the sharing of science scores. This
study was designed to be minimally invasive anttieffit and feasible for study participants.

The first step in data collection for this inquiregan with a search for a digital video
camera that would produce a high quality audionmdicg. A digital camcorder with blue
tooth technology was tested and found to minimaekground noise and clearly capture the

speakers' voices. During digital video recording ¢mera was placed in one corner of the
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classroom and manually operated as often as pedsillllow for following the teacher from
student to student interaction. On a few occasithrescamera had to be left unattended and
stationary. The results were not ideal becauseduyred a digital image that made it difficult
for the rater to later identify the participatingdent with 100% confidence. Because this
research focuses upon student feedback experighees fundamental that student
participant could be accurately identified in eviegdback events.

The digital recording took place in fifteen tolegsons across four participating
teachers. For technical reasons such as micropbetteries failing, not all of the videos were
worth coding. For this study, five consecutive tesswere chosen to be coded and analyzed.
The lessons used were chosen because they 1) fwaghauality in terms of audio and
visual recording, (e.g., the microphone had batpenyer during the entire lesson and the
camera followed students so that they could betifilesh during the coding process) and
because they were lessons with a high rate of stadendance. For each teacher, there were
at least two of the fifteen lessons in which theneea experienced technical problems. The
two most common technical problems were low bafpeyer in the microphone and a
stationary camera that did not identify studenigpe. In the second case it was nearly
impossible for the raters to agree on which studexst speaking during each of the feedback
events.

In order to participate in this study, teachensgdents and their parents provided
written consent. Students also agreed to provigeesof third quarter report cards that

included their score in science — the only othecgpiof data collected in addition to digital
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video recording. Student science scores are datechiiy district-wide, grade-level
assessments and are not influenced by learning gbaldividual teachers.

In some educational research the definition of ek has been constrained to
information that relates only to the content begngght. For this dissertation, feedback is
expanded to include information that relates tonmfation that improves student motivation
or sense of self-efficacy as well as content. S@estore can be considered a measure of
achievement in science as well as an indicaticstuwdent self-efficacy or sense of self as a
capable science learnttnder the assumption that students want to doiwaliclass, scores
are an indication of student success, but also,detudent feels about themselves as a
learner in that class and a learner of that pdaicaubject. From a teacher’s perspective,
feedback is a mechanism of comfort (Hattie, 2008) @an be a tool for leveraging higher
self-efficacy from students who have low scienaaes.

Because this study seeks to understand how stederd relates to student feedback
experience, and not how students learn particglanse concepts through feedback, data
from students in different grade levels workingditfierent science topics have been included
in this study.

Study Participants
Data collection was carried out in the classroofrfewr, middle school science

teachers who work in the same science departnoaattdd in a large, suburban school district

® Another hypothesis is that science score is an indicator of how well a student likes the class which will be
tested in future studies.
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in the Pacific Northwest. The teachers, referredst®avid, Becky, Tina and Monica,
volunteered to participate in this research ventsiaring their teaching practice and allowing
for digital video recording to happen over the seuof fifteen lessons. For analysis, five
consecutive lessons were chosen as a represergatiyge of normal teaching activity.

Teachers and teaching cultureln addition to data collected in the form of digga
recorded lessons and student scores in scienchgetsashared ideas and information in
thoughtful and unscripted conversations. Individydahese four teachers reported feeling
fortunate to teach where they do and to work vhtnrhembers of the science department. All
of the teachers regularly consult and collaboratk their colleagues and each commented
that they enjoy their school assignment, and iti@adar, the science department because of
the high level of professional collaboration andsty personal bonds they have developed
over 8 years of working together. All teachers rggubreceiving no professional development
in the area of teacher feedback.

The teacher participants range in teaching expegiétom 8 to 17 years and consider
themselves to be career educators who enthusihsgogage in professional development
activities in order to be more effective educatditsee of the four teachers have received
National Board Certification and th& 4David, has been teaching for 17 years.

The members of this science department regularbt mxed serve as professional
resources and support for one another. Togethey,applied for and received a grant that
provides one day per month of professional devetpnOn this day, one teacher volunteers

to teach the lesson to a class of students whiteglbserved by the other members of the
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science department. Following they lesson, the teéaloniefs, sharing insights and making
suggestions for improvement.

David, Becky, Tina, and Monica share a workroonwigein adjoining classrooms that
they have warmly decorated with a faux electrieglace, comfortable chairs and low
lighting. It is regularly stocked with homemade edlgoods. David, Becky, Tina, and
Monica are highly regarded by the greater educati@hparent community because of their
dedication, professional nature, and the contrilouthey consistently make to student
achievement. Because the goal of this dissert&itmcreate a meaningful and accessible
measurement tool for practitioners in the field aivis learned about the feedback practice of
David, Becky, Tina, and Monica, a sample of foacteers, is not to be generalized to the
greater population of middle school teachers. Vithktarned can be reflected upon by other
teachers and administrators who are interestadpnaving learning by way of more
equitable and effective teacher feedback practices.

Data used in these analyses were collected entlredygh video tape and student
report card. In order to measure typical feedbaektre, teachers agreed to conduct their
lessons as usual and made no changes in theirghetral habits or performance. They also
agreed that the lessons chosen for the analy#issistudy are a good representation of what
they do normally and of their feedback practiceis®udy appealed to these four teachers
because it created no additional work for teacivas already experience full teaching plates

and required them to change nothing about theiruaoson.
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Teachers by experience and credential# is not possible in this dissertation to

capture all of what is interesting about these frarticipating middle school teachers, but

Table 3.2 documents professional highlights.

Name David Becky Tina Monica
Gender Male Female Female Female
Teaching 17 years 8 years 8 years 7 years
Experience

4-12 4 - 12grade, K-8 general, 4-12 grade
Type of grade, biology 9-12 math,
teaching general endorsement Marketing general science
certificate science and biology
National No Yes - Early Yes - Early Yes - Early
Board Adolescent Adolescent Adolescent
Certification Science Science Science
Grade 6" 7" g g
Level
Unit Title Genetics Catastrophic Physics/Speed Physics/Speed

Events

Table 3.1 Teacher characteristics

School context.The school district that employs David, Becky,d,iand Monica

provides lesson plan objectives and activitiedltdsateachers that they follow daily. The

teachers receive these lesson plans via Interea@nalso supplied science materials for

hands-on learning experiences in kits prepareddiyiat administrators. The participating
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teachers also use interactive white boards, studspbnse systems, and other instructional
technologies and are required to fulfill professibtevelopment hours in courses offered by
district administrators. What some would considher tightening-of-the-reins by
administrators regarding curricular decisions leaistb a narrowing of teaching practice so
that the lessons of students at the same gradeedewend the district is the same. Even so,
teachers remain individuals who have unique undedshgs of what it means to learn. Their
feedback practice is an indication of their unigneerstanding.

In addition to more narrow and focused curricuequirements, none of the teachers
create their own student assessments. Assessmentsitien for them and required of them
by their district administrators and are kept aalfgfguarded from the student and parent
community. Students are not allowed to take testiscaizzes home because the test will be
administered again the following year. The studeote in science class is a result of these
district-wide assessments and it is known by tbdestt and the teacher who reports the score
on quarterly report cards. In this dissertatiomyean science is considered more than a
measure of student learning or academic progre$ss lalso considered a measure of student
status as a science learner or of self-efficacy.

Coding of Feedback Events

Video Data.Digital video data forms the corpus of data thatenaded for this
research. Raters (or coders) relied on audibleoauoin the digital camera recording in order
to accurately apply coding rules to each feedbaektewhile using the visual images

captured by the camera to identify the studeniq@pant in each feedback event. This inquiry
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seeks to understand feedback at the feedback lev@htand to use this information to make
claims about a teacher’s feedback practice andxperiences of students within that
practice. The relationships between a student&nsei score and the teacher’s feedback
interactions with that student were investigatedugh an analysis of feedback events. To
accomplish this, it was necessary to code the fs#dbonversations of teachers, or feedback
events in ways that accurately identified studek @acher. It wasn'’t difficult to identify the
teacher, as that remained consistent throughougé#isen. The challenge at times was in
identifying a particular student — a task madeaas$irough careful camera operation (i.e.,
following and zooming in on the body of the studeeracting with the teacher.) With
participants in a feedback conversation identifted, moves of the conversation could be
coded.

Coding rules. There are 5 ways in which teacher or student moxge coded. The

moves were compiled to establish a code for amesfdgedback evensé€e Table 3)2

Teacher Code  Explanation

Tq teacher question that students answer using “aldWtedge

tq+ teacher question that requires student reagmr "new thinking"

Tr teacher response that is factual or didactic

tr+ teacher response that involves reasoning

trO teacher response with no information such as "anplaceholder
Student Code  Explanation

Sq student question that does not elicit teacher reago

sq+ student question that prompts teacher r@agon

Sr student response or statement without reasonidggtic

Sr+ student response that involved reasoning

srO student response with no new information such &3, ‘aiplaceholder

Table 3.2 - Ten Codes with explanation
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Coding example. In order to illustrate the coding process.eaerpt from a lesson in
Monica's classroom is presented next. The toph@at is the relationship between density,
mass, and volume. The first column identifies tluglent, the second column contains a
transcription of the feedback event, and the codéhat feedback event is recorded in the
third column. (The transcript is only included h&ethe purpose of demonstrating how
coding rules apply, as this method for documentiogs not require transcriptiotf.For the
present study, feedback events or communications reéiably coded based on information
captured in digital recordings that allowed for@ete identification of the participating
student. Although coding can also be carried out bained observer in real time,
eliminating the need for digital video recordingleo data were important in this first

application for the purpose of establishing intter reliability**

10 . . . . . .. . . .
Feedback mapping is a feasible one for it does not require transcription, a very time consuming practice
in research that can become very expensive and not required for feedback mapping.

' Although feedback mapping can be done by a trained observer, in real time, it is recommended that
video data be taken when possible, to allow coders to review scenes.
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Student Feedback event Coding

Sarah Sarah...| don’t want you to wear those...takes thdsgledise. tr-
Pete | was wondering, if, ‘cuz for SS project, dduld go early and so | could set sq
up?
Possibly, we'll see how you work today, OK? tr, tq
Ok sr
Jan Thank you, Jan tr
John John, this just came for yo(a note from the office) tr
Sam Is it ok, um, for your evidence, if | said | gogt it from my vocab. packet, is sq

it ok if | have a picture example?
If you have a picture example, that will be okdi only say that you gotit  tr
from your vocab. packet - that would not be enough.

Lennie Lennie? tq
10. Ssr
Ella Ella? tq
8 Ssr
Robert We only need to do the initial idea Robert. Justitfitial idea Robert. Can you tr
come in today for tutorial? Is that okay? tq
Yes. Sr
Dakota  Dakota did you do your idea journal? tq
No Sr
Can you come here today for tutorial? tq
Yes. Ssr
Pete Peter? What about you? tq
| didn't do it. sr
So, are you going to come here today for tutoridh@mework center and get tq
it done?
Yes. sr
Becky Um, | am not going to be here tomorrow. sr
Ok, you need to come today after school for tuto@&ay? tr, tq
Okay. sr
Robert Alright, so the first thing we are going to do tgda finish up our lab tr

investigation. What were the two different methodsvere doing to try and  tq
find the volume of a cube? Robert?

Water displacement. sr
Water displacement. tr
Charlie Ok, so we use water displacement to find volumetWas the other method tr
we used to find volume? Charlie? tq
Find length, width and height and multiply themeter. sr
Length times width times height. tr
Kyly If you have measured the volume, what other piegdarmation are you tq
going to need to find density? Kyly?
Mass. sr
The mass. tr
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Sam You want us to use that scale or that scale? (pgint sq
You are just going to use the electronic balanttdgas a built in scale so you tr
can just use the electronic balance.

Tammy | have a question. sr
Yes? tq
For the second question, um, when you explainityca use evidence from sqg+
over here? tr

Yeah, you could. So when you found the volume=afaime object, using the tg+
ruler, and you found the volume of the object usuater displacement, what sr

did you find the volume to be? tq
Equal. sr
Ok, they're equal?

Yeah. tq

So, it was 1 centimeter cubed when you measurédivétruler and 1 milliliter sr
when you measured with the water. So, even thawgsithe same object youtr
got 1 for the volume, right?

Yeah.

But one of the units were cubic centimeter andajribe units was milliliters,
and we can say those are interchangeable, ‘cusuftgke the same object andsr
you measure it, and you know, centimeters cubedidglume and if you

dropped it in the water, it would also have the saiiwould be the same.

OK.

Sam So what did you guys find when you measured thendiilons and measured tq
with water displacement? What did you guys find?
1 centimeter cubed. sr
1 centimeter cubed. What was the volume when yappdd it in water? tr, tq
It was 1 milliliter. Ssr
1 milliliter. So, the volume for both was 1. Bugyhave different units. tr+
Yeah. Ssr

Okay... so when we measure, depending on what weiraehew we measur: tr
the volume, we get different units, but the nunidbére same.

Yeah. sr
So does it make sense then that we can use eiillibtens or centimeters tq+
cubed to mean the same thing?
Yeah. sr
John Ok, so you have volume of cube is one, so théngredme. Ok, um, now we tr
need to make sure this is...so grams per milliliféhat does this say? tq
That's just a dash sr
Ok. tr
That's supposed to be milliliter. sr
Ok, so just make sure you make this a completersemt’...are another unit of tr
density".
Ok. sr
Sam So, um if you were writing the density, would it bgram per centimeter sq
cubed?
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Ok, so, how did you figure that out? tq+
Well, density is equal to mass divided by volumd #re mass is 1 and the  sr+
volume is also 1.

Ok, so what was the unit of mass? tq
Uh. sr(0)
Soit'sa 1-1? tq
Uh. sr(0)
Mass, when you measured the mass on the balanaeyehe the units? You tq
can look. It's on, so.... tr
Oh...grams. Sr
Grams. And you are divided by units of volumehabwould be...gram per, tr
yep! tr
Stephanie Can we write these like this? sq
Uh, yes. tr
Sam Are we going to turn them in, or turn in everything sq
We are going to turn these in. tr
Robert Ok, so what is density? tq
How thick it is. sr
What was it? tq
How thick it is. sr

Kinda, but you look at it by comparing um, your sxaed your volume, okay, tr
making a ratio of mass to volume. So you neeantbtfie mass. Did you guys tq
find the mass of your object?

It's 1 gram. sr
It's 1 gram? tq
Yeah. sr
Sam Ok, Sam, can you help Robert find the mass oftijet? tq
Sure. Ssr
Stacy Did you finish your prediction? tq sr(0)
Oh...
Mark Which pages are due today? sq
2,3, and 4. tr

Table 3.3 - Feedback events transcribed and coded

Feedback factors. There are 6 feedback factors and explanationsgedvsee Table
3.4) in addition to a count of feedback conversatithas is used to determine the rate of

teacher feedback conversations as a quality ohergmractice.
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Table 3.4 - Feedback factors and explanations

Feedback Factor

Explanation

Rate

This is a measure of how often feedback convenssitbacur during a
lesson or the rate of conversations. A conversasi@ounted from the
time it begins between teacher and a single stuéenteach student,
data are kept on the total number of feedback ewbat they
participated in.

Length

Feedback conversations are coded for length asurezbm terms of
total number of moves.

Initiator

Each feedback event is initiated by eittiee teacher or the student — the
first move is either a more by student or teackmatiator is coded O for
teacher and 1 for student.

Reasoning

This is a didactic measure of whethaeobreasoning was applied by
either the teacher or student during the feedbaekteReasoning is used
as an identifier for constructivist thinking. Feadk events that include
reasoning involve knowledge that is “constructedtich is different
from feedback conversation that involve didactrogedural or directive
or repeated information. As soon as one of thestofra feedback event
for teacher or student contains reasoning, theesatient is considered a
conversation with reasoning and receives a code Béedback events
without reasoning receive a code of 0.

Balance/Questiol
Response

nBalance is an indicator of roles assumed by teaahestudent during a
feedback conversation. If a teacher asks as masstigus as a student
asks, then the event is well balanced in the afrga@stioning and is
coded 0. If a teacher responds an equal numbénes$tas the student,
then this is also balanced for response. If a ®achly asks questions
and the student only responds, then the resultveill a negative value
for teacher role and a positive number for studelet

Critical Position

Position is an indicator of féatk being used for error detection. When
a teacher expresses dissatisfaction in some agpadtudent’s response,
action, work or attitude this is coded “1” for pi@n. The teacher has
taken a position on student performance and conuoated that he or she
is dissatisfied. This is not an indicator of thereotness of student work
or student thinking, but rather an indication tthet teacher was critical
of some aspect of the student’s performance.
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Coding for initiation. Each feedback event is initiated or prompted byeeiteacher
or student. When students are initiating feedb#muk,is a measure of their interest level and
belief in feedback as well as an indication ofdiegree of safety they feel in the classroom.
Initiator becomes a proxy measure for classroonrenment and how comfortable students
are in beginning a communication with their teacher

Coding for reasoning. When a teacher asks a student to respond to smméitiat is
new to the student, something they have not sefemeber have not been told before how to
do, it requires the student to use reasoning. tBaisher move and student move is then coded
for reasoning. When a student asks a teacher foe sidactic piece of information, such as
the date that an assignment is due, the teachet igquired to use reasoning when providing
the answer; instead the teacher provides a factgpbnse that can be repeated from memory
or by referring to the class calendar. When therething new being constructed between
teacher and student, the feedback event is notddodeeasoning. For a feedback event to be
coded for reasoning, no more than one move nedas toded for reasoning. If a teacher asks
a student a question that requires more than rdxdlthe student does not respond or there is
no evidence that they are constructing a new utaletsg, the teacher question move is
coded with reasoning, (tg+), the student respanset coded with reasoning, (sr), and yet the
entire conversation is considered to incliEasoningln other words, coding rules are that
only the teacher or the student must demonstrasored thinking and in just a single move

for the entire feedback event to receive a scofé’ofor Reasoning.
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However, if a student asks a teacher for the éiie of an assignment and the teacher
responds in a way that prompts the student to rethi@ teacher of a field trip that day and
from this an exploratory conversation arises inchitthe teacher and student apply reasoning
in order to generate a new understanding — thiglfaek event will be coded for reasoning.
This example is particularly significant becausgeionstrates the coding rules and the
coding of feedback extend beyond meaning relatéelsspn content. Teachers (and their
students) apply reasoning throughout a lesson to/nogics, including self-regulation and
even social skills, and all types of reasoningcanesidered the same and included as part of a
guality of the feedback conversation. The emphadisis study is on whether or not
reasoning happened during feedback conversatianebe teacher and student and not on
why it happened or the meaning behind the reasoning

Reasoning here has been defined as the procassvirig at a new solution, beyond
what is factual or didactic information or inforraat that has been said before. The number
of turns in a feedback event may be a good indicEtoeasoning. Reasoning requires a
longer feedback event, so length of feedback magnhedicator of reasoning. And longer
feedback events may indicate that a certain lefveafety or comfort has been established
between teacher and student and meeting this eomastrequired in order to inject reasoning
into the conversation

Parameters for coding an interaction as contaireagoning were deliberately defined
in what may seem like overly broad ways to capawery opportunity for teacher and

students to co-construct meaning. The teacherspaheipated in this study work in an
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environment where curricular goals are tightly datged. Coding rules were designed to
detect constructivist thinking of the smallest ag&gin district conditions where curricular and
learning goals are tightly controlled by adminigtra, for even in this case, there exists
opportunity for teachers and students to constnezning together during feedback
conversations.

In addition to the tight control of curriculum ankhssroom lesson plans, assessment is
formally conducted in a single way by these pgrtiting teachers — by way of district-
authored quizzes and tests made of multiple chamdeshort answer items. Even under these
controlled assessment conditions, it is possihlstiodents and teachers to apply reasoning to
advance their understanding of how to do well @s¢hassessments. Feedback conversations
are the way that teachers and students reflectataaognitive and other higher order
thinking or self-regulated learning activities aatk about how to learn for success on these
types of assessments vs. how to learn for thedf/peyuiry activities that are regularly
practiced by scientists in the field. Under thesetty controlled assessment conditions, there
is still room for students and teachers to talkuatbearning how to learn and to build new
understanding that will be coded as reasoningeir teedback events.

Coding for question, response balance. Each feedback event produces 2 balance
indicators: one addresses questions and the attgats responses. These factors are used to
indicate who takes on the role of information-seeled information-holder during a
feedback event. To calculate question-and-resploaisece for the coded feedback event {tq,

sr, sq, tq, sr} the number of teacher moves is kirmpbtracted from the number of student
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moves. Question and response balance scores ar€lthad +2, respectively. Given another
event, {tq, sr, sq, tr, sr, tr} the scores are hedal or are both 0, because the number of
guestions and responses are the same for teach@&rastudent. Thus feedback with greater
balance is feedback in which the roles of seekdrarder of information are not assumed by
teacher or student—which might indicate that tHesare shared. Because short feedback
events (i.e., events of only one or two turns) wibst likely be made of a question and a
response, the roles of the teacher and studenbe&vitbded as opposite leaving the teacher and
student in opposing roles.

Coding for teacher critical position. This factor identifies a feedback event in which
the teacher takes the position of dissatisfactidh some aspect of a student’s performance.
Although expressing dissatisfaction does not soandhe surface, like a very good thing for
a teacher to be doing in feedback, expressingtiifasetion is an example of feedback as
error correction and as such, is considered a sagesomponent for meaningful critique.
Position in this coding scheme is an indicator @ivpr in feedback as feedback that provides
students an opportunity to advance in their undadihg or in their performance is powerful
feedback. Position is an indication that the teatlas something better in mind for the
student. There is a challenge involved. Everythsngot roses. When a teacher expresses
dissatisfaction during a feedback event, the teatctoxe is coded with the minus symbol “-”
to communicate that the teacher expressed thatdldent’s work, ideas or performance is not
what the teacher is looking for. Although a miniggsa “-” carries with it negative

connotations, teachers can share dissatisfactitmarstudent and communicate that they care
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about the quality of the work. Students who neediti@ck that helps them to know what they
need to do to improve, should find their teachemess a negative position during feedback.
A teacher who communicates to a student that theyaet satisfied also communicates that
they have higher expectations for the student,ttiegt are paying attention, and that they care
about the quality of a student’s work or thinking.

Coding and Reliability

Although reliability takes a back seat to othderasts in some educational research, it
is a prerequisite for valid claims (e.g., Crook338; Broudy, 1988; Cole, 1986; DiSibio,

1982; Ebel, 1982; Glaser, 1985; Linn, 1983; Mesid84a, 1984b; Quellmaltz, 1985;
RothKopf, 1988; and Thorndike, 1969) and taken wenyously in the study design and
methodology.

Coder training. In order to increase reliability to acceptable dtads, two raters
participated in three training sessions to leanretiably apply coding rules to digital video
recordings. Rater 1 is a Ph.D. candidate in EdacatiPsychology with 20 years of teaching
experience. Rater 2 is a college-educated busovessr and mother of two school-age
children, but had no training in the field of edtioca or learning science.

In session one, the raters sat together and ada$eections of video without coding.
They discussed what they noticed, shared theirreasens and talked about the challenges
they encountered in identifying students. During gession, they created a student seating

chart, identifying students and learning studemes

88



During session two, the two raters watched a pomif the same lesson, scored it
independently, and compared results. When thereavdésagreement in coding the two raters
discussed the difference and came to an agree®enig this process, coding guidelines
were re-written and clarified and inter-rater rieligy improved. A persistent challenge
remained in identifying students when they wereined in a feedback event, but not
captured on camera. On occasion it was not posibtbe raters to determine which student
was involved in the event, resulting in a codeatf 6r “can’t tell” for student identity.
Feedback events were more likely to be scoredifttiey were very short and involved little
substance. Such feedback events were still codgd@mted, but could not be attributed to
any student with certainty. This meant that “ctérts were left out of student level analysis.
Longer feedback events provided raters greaterroymty to identify students. Raters
learned quickly that video recording quality wadegiding factor in the series of five lessons
chosen to code. For high quality video recordihg,¢amera followed feedback conversations
between teacher and student, making it possitditkly identify the student participant.
Early on, raters learned to accurately identifylstuts by name and voice, which improved
the efficiency when coding future conversationdwaithe same group of students.

A second challenge in coding for raters relatesudio limitations of the digital video
recording. It happened on occasion that one ofatexs would detect a move that the rater
could not hear, such as a student quietly respgridikay” to a teacher’s statement or
guestion. When one rater did not hear a move,gatedes differed by one move and the

video clip was reviewed and discussed until ratistified the problem and reached
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agreement. The discrepancy in raters’ codes doadaater missing a move resulted in a
difference of 1 on length and a difference of +1R@sponse BalancReasoningPosition,
Question Balance, and Initiatwemained unaffected.

The third and final training session includedgdst inter-rater reliability, which
required both raters to independently code the gaortens of a lesson. Scores from this
third session were compared. Inter-rater religbiitis determined by counting the number of
events for which there was complete agreement avdirty by the total number of events
coded. The rate was determined to be greater #nad deemed acceptable for the
purposes of this pilot study.

Comment on reliability and rater agreement.Before beginning the practice of
coding feedback events, the two raters predictadrdasoning would be the most difficult
thing to identify and agree upon in the coding pssc Reasoning is identified in this study as
a marker of constructivist teaching and learnintegdback. It was supposed that
only seasoned educators had the expertise necéssggt reasoning. When the second rater
was included in the process to measure inter-rat@bility, learning type or the act of
reasoning was introduced as “thinking evident inv@ysation that happens when something
is new to the teacher or student beyond beingttottb or think something in a new way. It is
an open ended instruction where the answer isusbhpnded out. Student or teacher can ask
a question or present information that leads thergberson to apply reasoning”. That
introduction was a successful description of howdemtify the act of reasoning. The second

rater was not trained as an educator, althouglissheerested in concept in education and has
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2 children attending public schools. It was inteéresto see how quickly this second rater
adopted a constructivist understanding and wastabtientify reasoning. Inter-rater
agreement in the coding of feedback events fororeag was over 95%, an indication that
understanding constructivist teaching is sometpagnts outside who are not educators can
do, such as this second rater, to benefit from tstdeding learning beyond rote
memorization and didactic, teacher centered instnucWithin these sample data, feedback
events were coded for reasoning only 19% of the,temd in the case of one teacher, the
average percentage of reasoning was as low as @%¥eFing research on teacher feedback
using this methodology will allow for understandi@gnong other things, how inter-rater
reliability changes when coding for reasoning iwrearning environments with more or less
of an emphasis on constructivist teaching.

Because of this observation, a furteenment is needed on the way in which
reliability between raters was reached and whadtithglies in this study as well as how what
was learned might be applied to better understated-rater reliability in future studies that
use this system or a similar system of codinghéngresent study, inter-rater reliability was
calculated between two raters who coded the saeubéek event. Agreement was met
between raters if only they were in 100% agreerargach move. In this way, no partial
credit was awarded, such that if one rater arrateitie sequence {tq, sr, sq, tr, tr, sq, tr) and
the second rater arrived at the sequence {tqgstr,ssq, tr} agreement was not met. But if the
two example codes are examined more closely, itigheof the 6 pieces of evidence that

will be extracted from the codes, the two ratetsrdach 100% in 4 of the 6 factors. They
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agree upornitiator, Learning Type, Question Balance and RBosi They do not agree on
LengthandResponse BalancAnd in terms of their disagreement loengthandResponse
Balance the two codes are only off by 1 count. It wasvean Chapter 3 that the coding
rules for this study produced a very high rateefiibility, and yet a further look can be made
to understand inter-rater reliability by factor aondliscover which of the 6 factors are
considered the most stable.
Data Organization

In the spreadsheet used for data analysss Figure 3.2¢ach row represents one
feedback conversations and coding for each motleiconversation. This format was used
to calculate the overall average scores for eatheob variablednitiator, Learning Type or
Reasoning, Length, Response Balance, Question &atrd PositionEvery feedback event
is identified by teacher and student involvementvall as by student score, which is a format
that is used to answer questions regarding stuedgrdrience in feedback events and teacher

involvement in that experience.
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A 8 o o £ F G H i K
¥ éteacher_][) lesson_ 1D student_ID score feedback event initiator | learningtype  length  response | gquestion  position
z| 2 122 00 sgtr 1 0 2 7 1 0
R 2 120 89 sntgsr 1 0 3 2 -1 0
4/ 1 2 115 85 st 1 B 2 0 0 0
5| 4 2 123 8 syt 1 0 2 =1 1 0
6 1 2 113 8 g 0 0 2 1 -1 0
i 2 112 63 [hntgsr 0 0 3 0 -1 1
8| 1 2 106 9% tgsr 0 0 2 1 -1 0
9| 1 2 103 8 0 0 1 -1 0 0
) 1 2 108 9 g 0 0 2 1 -1 0
m 1 2 102 7B syt 1 0 2 -1 1 0
B 1 2 112 8 0 0 1 -1 0 0
13 1 2 120 8 s 1 o 1 1 0 0
@ 1 2 121 8 sy 1 o 1 0 1 0
5] 1 2 114 89 0 0 1 -1 0 0
P 1 2 115 95 tgantr 0 0 3 0 -1 0
[z 1 2 110 8 sy 1 0 2 -1 1 0
18 1 2 124 ™ syt 1 0 2 -1 1 0
B 1 2 17 95 ighSeh tad ST 0 1 4 2 -2 0
20| 1 2 106 98 ighse 0 1 2 1 -1 0
& 2 120 89 ghsr 0 1 2 1 -1 0
2 1 2 123 8 s 1 % 1 1 0 0
B 2 111 79 stk 1 1 2 o 0 0
M 1 2 105 7 ST, T, 5P T4, ST, e 1 1 6 1 -1 0
B 1 2 04 35 5T+ 1 ] ] 1 0 0
I 2 124 7 e+ 1 1 1 1 0 0
7| 1 2 122 00 s trs e 1 1 2 1 0 8 |
Figure 3.2- Spreadsheet used in analysis
Count Data

By coding each conversation fimitiator, Length, Reasoning, Response Balance,
Question Balance and Positidhe likelihood each one occurred can be determifieid was
done by writing macros in the Excel spreadsheeth@de 6 values, coding flmtiator,
Reasoning and Positicesulted in binary outcomes or whether these thivaggpened or not
during a feedback conversation. Faitiator, “1” indicates that the student invited the teache
to engage in the feedback event. For the faReasoning“1” indicates that new thinking was
addressed in the feedback event. In the caPesition “1” indicates that the teacher

communicated dissatisfaction to the student dutiegeedback event. In the casd_ehgth,
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interval values that indicate how long a feedbaanélasted (in moves) were transposed into

levels(see Table3.5) and treated as ordinal data that can be edunt

Length Value Level
1 move 1

2 moves 2

3 - 5 moves 3

6 - 14 moves 4

more than 14 move 5
Table 3.5 — Length as ordinal data

To calculateQuestion number of teacher moves as questions is subdré&cte
number of student moves as questions for studentslicate whether teacher or students
took on the role of information-seeker. The same d@ne folResponse Balange order to
determine if teacher of student played the rolmfmsmation holder. In both cases, if neither
teacher nor student assumed the role, the resuldvbe 0. That difference is easily

transposed to indicate rolsee Table 3.6).

Raw score Transposed to ordinal valueRole assumed by

lowest value to -1 0 teacher
0 1 balanced
1 to highest value 2 Student

Table 3.6 - Transposing balance into ordinal data

Analysis of Count Data.One objective for this study is to understand teaefffect
on the experiences of students as identified by stere level in the class. To do this, log-
linear analysis is used and contingency tablesested for significance. Log-linear analysis

is a type of chi-square test in which the valuescaiculated using weighted natural



logarithms. There are two advantages of the logalinmethod and they are that the chi-square
values that are calculated are linear and this sdeat more complex analyses are allowed
beyond what is available in the usual chi-squagdysis and secondly, 2 and 3-way
contingency tables can be calculated easily by Isilabding and subtracting different
combinations of weighted algorithms.

For the third part of this analysis that seeksrtderstand teacher effect such as
teacher interaction on student score and reasodin@y contingency tables are populated
and log-linear analysis is used to test for teaeffect. For the inquiry that involves 3
variables, cross-tabulation tables were calculatetithe frequencies analyzed using log
linear analyses in order to control for the effafta single factorteacher while
investigating the relationship between other facts well as any earlier discovered 2-way
interactions. The log likelihood ratio, of @st, which is distributed approximately as chi-
square and defined by the degrees of freedompeiionducted and the Gamma coefficient
will be used to measure the strength of a relakigmsvhich is appropriate for factors placed
in ordinal categories.

Considering Student Score

Student score transformed into ordinal data.n this study, student score is
considered a measure of achievement in science atasell as an indicator of self-efficacy
or student sense of self-worth as a science lea®tedent score for this study is the average
of the first three quarter grades in science fat #fthool year. Data from the feedback events

of students who did not consent to share theinseigrade were treated as missing data.
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For analysis, student score was transformed ficatasto ordinal. Four levels were
identified and labeled 0 thru 3, with 3 as studevith the highest science score in the class.
At the feedback event level, occurrences of a aer variable relative to the total number of
conversations for that student will be analyzed.

Capturing student data and accounting for missing dta. This dissertation is an
exercise in presenting a reliable and feasible atetor measuring feedback practices in
teachers and capturing what can be learned fronloging the measurement process.
Because one explicit goal of this dissertatioriprovide reliable information that can be
used by teachers, it follows that the method beiggribed in this study must explain the
experiences of students with teacher feedback endskudent scores are related to feedback
conversations they have with their teacher.

One general hypothesis is that high achievers expas certain types of teacher
feedback or certain qualities of teacher feedbhakdre not experienced by students who
struggle in science and who have low science sctriéss the case that all students,
regardless of their score in science, experienesdime qualities of feedback conversations
with their teachers, it can be claimed that altistits are challenged in the same way to utilize
the feedback they are given from their teacher.siClem, for a moment, the feedback factor
Position: although position, which signifies teacher dissatison, does not sound like a good
thing, it symbolizes good things — the teacherimgotment to feedback as a constructivist
opportunity that leads to new student thinking endvior.Positionhas been identified in

feedback research as a necessary activity of teael® are using feedback as error
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detection. If teacher does not take a positiontodent work or thinking, then the student is
on his or her own or if teacher takes positiondoly students with certain class scores, this
indicates that only certain students are expengnchallenge within in their science studies
or that the teacher has singled out a certain growgptique. It seems reasonable that having
equitable access to meaningful critique might inbgaiedent science scores across the class.
In addition to analysis of interactions betweerndstt score and feedback factors,
analysis will be conducted to test for teacheratffit may be that an interaction exists
between students with certain science scores anfiédaback conversation they experience
or that the interaction exists only in the caseestain teachers. An interaction, moderated by
the teacher, is evidence that teachers build urfegeback practices and demonstrate their
understandings of the purpose of their conversatiomlifferent ways. This finding
documents the power that teachers have in thedsasgent practices that are exercised in

unique ways.



Chapter 4: Results

Overview

This dissertation study seeks to demonstrateabteland feasible method for
understanding the feedback practice of teacheraglalassroom lessons and communicate
findings as information for teachers to use to iowertheir individual feedback practice. This
research measures the rate of which certain cemhbtie demonstrated within feedback
conversations between teacher and student andreaphe distribution of these qualities to
students so to understand if feedback conversatipnguality and quantity, are related to
student self-worth indicated by their overall ssorethe class.

The educational literature does not agree on desigy in which to explain the effects
of feedback practice and what exactly should bédbes when understanding teacher
feedback. Studies have presented the power of &kdb terms of timeliness (Kulhavy &
Anderson, 1972; Kulik & Kulik, 1988), type of inforation (Hattie & Timperley, 2007), error
detection (Yeany & Miller, 1983; Bangert-Drownsat 1991) and motivation (Butler &
Winne, 1995, 1987; Mory, 2004), with learning hapipg within the interaction between
teacher and student (Chin, 2006; Oldfather & D&894). This study intends to demonstrate
a much needed method for feasibly capturing radiaffiormation about the generic habits of
teachers or feedback habits of teachers duringersations with their students.

For this study, the feedback practice of a teasheomprised of all the individual
conversations a teacher conducts with their stsdgunring classroom instruction. And each

of these conversations can be coded in six wayslgin qualities to represent the nature of
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those conversations. Understanding the feedbadtipeaof teachers in terms of the
prevalence or likelihood of certain things duringependent feedback conversations paints
the picture of the practice of that teacher as aglhe experiences of students within that
practice as these relate to the self-worth of desttiof science. For review, the six qualities
arelengthor number of movesnitiator or who begins the feedback conversatreasoning
or the presence of new or constructed informatiesponse balancer who plays the role of
information holderguestion balancer who plays the role of information seeker, dndlly,
critical positionor whether teacher expresses any type of critigubkssatisfaction to the
student during the exchange. When feedback cori@nsaare coded over time, the presence
of these factors indicates more than teacher fed@ctice, but classroom environment,
reasoning or constructivist teaching, role playamgl error detection. In addition, the quantity
of feedback that individual students experiencécaies a teacher’s belief in their capacity to
engage students and impact learning at all letds: feedback conversations are distributed
over students is an indication of teaching equotystudents during the learning process.
Because this dissertation study is interested m $tadents experience feedback, it requires
both measures of quantity and quality to understhadeedback practice of a teacher and
capture the feedback experiences of students watipiractice.

This chapter has three main analytical sectionsdapon analysis of data at the
feedback conversation level. The explanations eselsections and ensuing analyses are

summarized in Table 4.1.
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Table 4.1 — Overview of Analysis

SECTION HYPOTHESES PROCESS

I Hypotheses about relationships betwee@ross tabulations are calculated
Relations feedback factors are presented. using Chi-square tests and, if
between Correlations are examined and used tosignificant, the p value for

feedback factors build a validity rationale for accepting model fit (p<.05 implies that

factors and understanding the the model fits better than
relationships between factors, and chance) and the Gamma
considering the possibility that factors statistic for strength

might be collapsed because they do nobdf association or variance
contribute uniquely to the construct of explained by the model are
teacher feedback. reported.

[l
Interactions of

Hypotheses about relationships betwee@ross tabulations are calculated
student score as an indicator of studento determine if a significant

feedback factors sense of self-worth and feedback factorglationship exists

with student
self-worth

are presented. The general hypothesis letween student score level
that student self-worth is related to the and feedback variable. Chi-
feedback conversations they experiencequare and Gamma statistics
in terms ofquantity, roles, initiation will be reported in the case of
length reasoning andposition significance.

11l
Test of teacher
effect

Contingent upon the findings in SectionCross tabulations will be

II, a three-way interaction is used to  detected for all 2 way
understand if there exists a teacher interactions between student
effect or if the interaction detected score reasoningfactor, and

in Section Il is stable across teachers. lteacher. From these cross tabs,
Is suspected that student experience asog-linear analysis will be
measured by the feedback factor, applied in order to control for
reasoningdoes significantly relate to the factor and understand if the
their self-worth as score in the class, buactor contributes significant
only in the case of certain teachers. In information to the model. Chi-

other classrooms, teachers are square and Gamma statistics
mitigating this effect. will be reported in the case of
significance.
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Section | - Understanding Relationships of Feedbacualities

Hypotheses and findings

Hypothesis 1. It is hypothesized that longer feedback converaatare more likely to
involve reasoning, an indication that thinking ery constructed, new ideas or information
are being shared. Coding rules feasoningin feedback conversations does not distinguish
between who is doing the reasoning, teacher oestudnd as soon as a single move
involvesreasoning the entire conversation is coded positively Fa &ctivity.

To understand the relationship betwésmgthof conversation anceasoning the
following categories were established for lengttd ardinal categories identified: 0 or 1
move, 2 moves, 3 - 5 moves, 6 - 14 moves, more Idanoves.

From the data of 2021 successive feedback convansaengthtended to be short.
Feedback conversations involving two or fewer ma@sounted for 50% of all feedback
events. Conversations with 3-5 moves accounte@6®t of all conversations and
conversations with 6 or more moves made up theirengal3% of all conversations. It was
found that a significant relationship exists betwlsmgthand whether the conversation
involvedreasoning with y*(4, N = 2021)= 322.00, p < 0.0017= 0.70. The relationship

betweerlengthandreasonings illustrated inFigure 4.1
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Figure 4.1 - Percent of feedback conversations with
reasoning for conversations having varying number fomoves.

Hypothesis 2. The teacher plays the role of information seekestrotten in feedback
conversations. Roles as information holder andrmétion seeker are distinct within
feedback conversations. This analysis seeks to khewelationship between the roles of
teacher and student as information seeker or hdt@ernstance, if the teacher is the main
guestioner during a feedback conversation, dog¢stigire that the student will assume the
role of information holder? And how likely is itahthis will happen?

In 43% of feedback events the teacher played teeofanformation seeker and asked
most of the questions. In 38% of the events thehimaand student asked the same number of

guestions and in only 19% of the feedback evemsthdent acted as the primary questioner.
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These teachers tend to assume the role of questanag feedback conversations with their
students.

Next, a closer look at the relationship betweenrtiles of information seeker and
information holder is investigated. A significanverse relationship exists between these
variables withy®(4, N = 2021)= 972.88, p < 0.00p= -0.845. The data sho\@ée Table 4.2)
that when the student assumed the role of questitnveas quite unlikely that they would
answer their own questions, or assume the roleenirtformation holder (1.3%). This very
small percentage indicates that the roles of in&diom holder and seeker are separate and can
be accurately identified. It was learned that #eher mainly played the role of questioner
during feedback conversations (87%). In additiem feedback conversations were coded
with teacher as both information seeker and hql8lé%o) or with student as both information
seeker and holder (1.3%). Information seeker aden@re roles that teacher and student
take on uniquely and distinctly during their shafeelddback conversations.

In addition, when the teacher took the role of infation seeker and asked the
majority of the questions, they often shared the of information holder with the student,
(53%), or the student held the role of informathaider (42%). The shared role of
information holder during feedback conversationthweacher as the main questioner
indicates collaboration between teacher and studesantributing information to resolve the
guestions the teacher posed. When teachers take @ale of information seeker, it is more

probable that they will share the role of informatholder with their student over allowing
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the student to be solely the information holdeovpting responses and expert knowledge on

their own

Table 4.2 — Question Balance by Response Balance
(percentages are within rows)

Response Balance

Predominantly No Difference Predominantly

Question Balance Teacher Student

Predominantly

comina 5.10 (44) 52.90 (461) 42.00 (366)
No Difference 61.70 (475) 29.90 (230) 8.40 (65)
Predominantly g4 g4 (390 12.10 (46) 1.30 (5)

Student

And of greater interest, when the student tookhenrble of questioner during
feedback conversations, it was most common (87&é)ttie teacher held the role of
information holder and provided the student answethese questions and did not answer
guestions with questions. When students took omdieeof question seeker, the teacher’s role
was quite distinct as information provider or halde

It was learned during this analysis that in onl§4dl@f those conversations where the
student asked most of the question, the teachestadént shared the role of information
holder, and provided the same number of respoit$ese findings seem to show that when
the student takes on the role of information seekai drives the feedback conversations by

asking most of the questions, the teacher is mumte ikely to assume the role of



information holder, providing information to theudent, and far less likely to share the role
of information holder with the student. From thigs suggested that teachers view student
guestions as a responsibility that they satisfjwlitect responses and not with further
guestions. If the student asks the majority of ars during a feedback conversation, the
teacher responds with information they appeardaire. Findings that would more closely
align with constructivist learning in feedback cersations would find the role of information
holder shared between teacher and student whestutient drives the event with their
guestions.

Hypothesis 3. If feedback is coded fgrosition meaning that the teacher took a
critical position or expressed dissatisfactionh® student, it is most likely initiated by
teacher. When the teacher identifies an errorudesit work, thinking or behavior and
communicates this critique, the feedback conveysasi coded positively for teacher
position In order to provide information that studentscheeimprove, the teacher must
identify something dissatisfying and share soméeaadisappointment. This sharing of
disappointment can be as subtle as telling theestuthat their thinking is not fully formed or
that there is more they need to consider or treastadent’s thinking is not accurate. To be
coded formposition the teacher must let the student know that sangeth not as it should be.
This hypothesis relates to how likely it is thadkers will initiate a feedback conversation
and express a criticabsitionrelated to any aspect of student work, thinkingeiavior.

As shown in Table 4.3, teachers initiate 60% ofedddback conversations and they

assumed a critical position in only 6.5% of alldback conversations. They were four times
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more likely to bring up critical issues when thedhnitiated the conversation (9.5%, n =
115) than when the student initiated the convesedt = 17). This difference was

statistically significant withy*(1, N = 2021) = 42.44, p < 0.001= -0.661.

Table 4.3 - Initiator by Teacher Critical Position (percentages are in rows)

Teacher Critical Position Total
Initiator With Without
Teacher 9.50 (115) 90.50 (1095) 60.00 (1210)
Student 2.10 (17) 97.90 (794) 40.00 (811)
Total 6.50 (132) 93.50 (1889) 100.00 (2011)

Hypothesis 4. In feedback conversations that do involve reasqrimgyteacher will
most likely serve in the role of information seekasking most of the questions.

It was determined that only 19% of all feedbackntsyevere coded for reasoning. Of
that percentage of feedback conversations, thbéeassumed the role of information seeker
77% of the time and students played the role 1®P%e time. A significant inverse
relationship was detected between reasoning begsgept in feedback conversations and
student in the role of information seekg(2, N = 2021) = 224.30,= -0.614, p < 0.001. In
addition, only 12.8 % of feedback events that imealeasoning were balanced meaning that

when reasoning happens during feedback conversatacher and student are rarely
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involved to the same degree in asking questiors,ishthat one player is assuming the role of

guestioner or information seeker.
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Table 4.4 — Reasoning Involved by Role of Questione
(percentages are in rows)

Question Balance

Reasoning Predominantly No Difference Predominantly

Involved Teacher Student
With 77.00 (295) 12.80 (49) 10.20 (39)
Without 35.20 (576) 44.00 (721) 20.80 (341)

Hypothesis 5. When a feedback event involves reasoning, teaetiéiralso likely
take a critical position, pointing out problematinking or communicating some sort of
dissatisfaction.

The difference between reasoning that occurs withvathout the teacher taking a
critical position was found to be statisticallyrsificant, y°(1, N = 2021) = 4.29 = -0.272, p
< 0.016. The probability that reasoning and critpmsition occurred within the same
feedback event is extremely unlikely. In fact, otithe 2021 feedback conversations coded,
reasoningandpositionoccurred in the same event only 16 timsee(Table 4)5 When the
teacher took a criticgdosition reasoningoccurred in 12% of those conversations. And when
no position was taken by the teaching, reasonirgseanewhat more probable at 19% of the
time. Reasoning was less likely to occur when tcatiissue was addressed by the teacher
(refer to Table 4.p It is worth noting the significance of findingrelationship at all

between these two conversational qualitieasoningandpositionbecause they are so very
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rare in these teachers’ repertoires. And yet, stroativist feedback event, with the type of
shared understanding created, it would be expebttdeachers would share dissatisfaction
with students, even if the dissatisfaction wasagtien to misunderstanding or the incomplete

student understanding during the construction of kiowledge.

Table 4.5 - Teacher’s Critical Position and Reasong Involved
Reasoning Involved

Teacher’s Critical Position With Without
With 12.10 (16) 87.90 (116)
Without 19.40 (367) 80.60 (1522)

Although the relationships between reasoning arsitipa is negative and not
particularly strongy = -0.272, the rarity of each in these classrooagstihe wonder of how
these factors would relate in the practices ofteexcwho incorporate more reasoning into
their feedback conversations with students. Ifoaasy were a much more likely occurrence
during feedback conversations, would position beenstrongly and positively correlated?
For in the feedback practices of teachers who egbyuinvolve reasoning, critical position
may be a more natural and expected activity fazthtees in expressing their dissatisfaction as
a method for leveraging deeper student understgndithe process of building a new, shared
meaning.

Section | - Discussion of Findings
Results from section one found that feedback caatems tend to be short and that

half involved only one or two moves. In additiongionger the feedback event, the more
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likely it is to involve reasoning. Within a feedlkaevent, teacher is more likely than student
to assume the primary role of questioner and md¢hse, the roles of question seeker and
information holder identified as opposing and distiroles. Teachers initiate most of the
feedback events (60%) and rarely take a criticaltfpm or express dissatisfaction. Feedback
events in which teachers take on a critical pasiice more likely to have been initiated by
the teacher. Only 19% of all feedback events in#otasoning, but when this happens, it is
most likely that the teacher plays the role ofgghenary questioner (77%). And when the
teacher takes a position during feedback conversstand expresses dissatisfaction for any
reason to the student, the likelihood that reagpwiii happen in that conversation is
uncommon at only 12%.

It was also noted that teachers are driving theamiag experiences in conversations
for their students, and yet their conversationscarefully crafted and tactful, for they rarely
express a critical position. It is possible thaicteer expressions of dissatisfaction are used in
a way that is unrelated to reasoning and doesnmuatugage the construction of knowledge. It
is suspected that teachers are using their posiBantype of management tool and not as a
way to leverage constructivist thinking and newenstandings.

From this study, it can be assumed that feedbackersations that involve the
construction of knowledge as evidenced by the pi@sefreasoningare rare. In addition, the
longer the feedback conversation, the more likefyteasoningis to happen. Reasoning,
from either the teacher or student during feedlzack/ersations, requires taking a risk,

particularly during classroom lessons where th&vi#¢is not common or considered counter
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culture to normal activity of didactic exchangesectives or commands or the sharing again
of information that has already been shared. Reagpas an indicator of constructivist
thinking, is not a simple activity for it is oftdrased on the unexpected and not typically
received. In many classrooms feedback conversasianased to deliver information, for
recall or for repetition of what has been said bef the past.

Reasoned thinking is often nuanced thinking thahoabe simply and easily
communicated. To reason during a feedback convensaith another person requires a level
of trust. When teacher and student have establigieedondition of trust in their relationship,
it is supposed that they will be more comfortabithwengthy conversations and with the risk
of exposing their ideas to the other. It may alsdHat longer conversations are needed for
trust to be established and so it is conversagagth that allows teacher and student to relax
and share deeper understandings, ideas, questiarnter@sts regarding what hasn’t been
decided in the past, ideas that are emerging, whiyor may not be accepted because they
may or may not belong. What comes first, a lendg®glback conversation or a level of trust
that allows for reasoning to happen cannot be wholed from this study. That is for a future
study, however when teacher and student engagmirecsations of greater length, reasoning
is more likely to emerge.

The role of information seeker was found to be ity held by teachers during
feedback conversations. However, teachers do cceatttions that allow their students to
ask the questions and this is done for all studeetmrdless of level of student self-worth.

Students, regardless of level of self-worth asi@nse learner, take on roles of information
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holder and seeker. It was found that teachers atiffptent roles during feedback
conversations and when they are primarily askiegoirestions, the student responds with the
information that perpetuates their teacher’s pmsids main stimuli producer, eliciting student
engagement by asking questions. When the studemi&s the role of information holder
during the feedback conversation, the teacher & probably asking the questions and has
assumed the role of information seeker. This sugdhat students rely on teachers to ask
guestions in order to share information. In thimpke, only 19% of all feedback events were
coded for reasoning. Of those feedback eventdgtieher assumed the role of information
seeker 77% while student assumed the role only4d @f2he timey(2021) = -0.614, p <

0.001. In addition, only 12.8 % of feedback evehgt involve reasoning are balanced, such
that teachers and student ask the same numbeesfigus and neither one assumes the role
of questioner or information seeker.

What is of interest is the relationship betweerdfeack events that are
guestion balanced and that contain reasoning. \idegtback events are balanced for
guestioning, meaning that neither the teachermomstudent assumed the primary role of
information seeker, the event rarely containedaeiag (6.4%). This finding suggests that
when the role of information seeker is assumedoglaeh level of inquiry is generated, as
measured by the presence of reasoning.

When feedback conversations are question drivaedxher, reasoning is more
common than when students take the role and agiuigtions. Teachers are not only more

likely to play the role of information seeker, lioéy use the role to advance reasoning and
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infuse reasoning into conversations with their stud. This demonstrates that teachers know
how to craft feedback conversations that involvecotment to deeper, constructivist
learning conditions by asking the right questiond ereating conditions that support
reasoning. In addition, this may show that whenatts assume the role of question seeker
within feedback conversations, asking more questiban their teacher, reasoning rarely
happens. Students do not demonstrate reasonirggdorbething they are comfortable with
and expected to do. Reasoning, an indication ohileg construction, involves new thinking,
more than what can be memorized or is procedueds@ning did not happen when students
assumed the role of questioner during feedbackarsations. Under this condition, student
guestions were limited seeking information of aagiit nature that had been shared before.
How often a teacher shares the role of informaseeker with students, across
feedback conversations, indicates capacity andngilkess to share power and can be
considered a quality of a feedback practice. Teactteare power by allowing students to
drive conversations with questions. In the otheec#hey share power by allowing students
to be the holder of information and to know thevesrsto their questions. Future research will
show if this greater willingness on the part of thacher to allow students to drive feedback
conversations results in less feedback. For teaghay be driving feedback conversations
with their students, asking more questions thaim #tedents, because they feel they must -

without this, students would not be engaged inieay.
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Section Il - Feedback Conversations in Relation t&tudent Self-Worth
Student self-worth as indicated by score® focal point of this dissertation study is
in understanding if student self-worth as a scidaaener is related to the feedback
conversations that they experience with their teaals coded by quantity and by factors
Initiation, Reasoning, Length, Response Balance&s@on Balance and Positio@verall
score in the class is an indicator of more thadesttiachievement, but, rather, it is considered
a measure of student sense of self-worth as ailbotig learner in the class. The four
participating teachers in this study do not wiiteit own lessons or assessments, but instead
administer prewritten districts assessments. Becalighis, a student’s score in science is a
reliable measure across classes, although it inewgssarily a valid measure of science
knowledge. Student score in science is a scorekmelivn by each student, updated daily and
posted in each classroom by the teacher and eagifssed via the internet from home. It is a
score that is well known by the teacher for thelea assigned the score. For this
dissertation, overall science score is an indicatibhow well a student desires to and has the
skills necessary to do well on written assessmierttsis class. This assessment measure,
score is an overall outcome measure and is an indicdtbow a student feels about his/her
capacity to do well in the class, an indicatorhait sense of self-worth as a science learner.
The average grade in each of the four scienceadassepresentedde Figure 4.2)
and the standard error of the distribution. Itisually clear that these four science classes are

comprised of students who average the same le\adloévement or sense of self-worth.
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Figure 4.2 — Mean student grade in science and the standard error of
the mean.

Average scores within the classes are similar, @akid’s class receiving the lowest
mean score, 84.67. David's class is the offtlg@ade class that participated in the study. They
appear to have the lowest average sense of selfhasrcompared to the other older students.
From this, it is assumed that younger middle sctalents on average have a slightly lower

sense of self-worth as science learners than okeér counterparts.
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Table 4.6 Student score in science

Teacherf N Mean Std. Deviation
David 25 84.67 10.49
Becky | 24 89.54 7.40
Tina 24  88.85 7.26
Monica | 20 90.50 8.78

A one-way ANOVA showed no significant differencemean student score in science

for the four participating classes of studestse(Table 4.7)n addition, Levene’s test for

homogeneity of variance revealed no significarfiedénce in variance. Since there was no

significant difference in means and variance ferfthur classes, these groupings of students

may be regarded as samples from a common popukatidmot distinguishable by level of

self-worth as science learners. In other words|ehel of student self-worth is comparable

across the four classrooms and no class of studemtsntifiable from another by sense of

self-worth.
Table 4.7 - ANOVA Student Score by Teacher
Sum of Squares df Mean Square F Sig.
Between 470.562 3 156.854 2.123 0.103
teachers
Within teachers 6575.087 89 73.877

Analysis of student experience with feedbackihe emphasis in this next section is

on teacher feedback conversations and studentierperin relation to the level of self-worth

they are experiencing in science. Do students vawve lsimilar scores in science experience
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the same quantity and quality of teacher feedbadk@rsations? Teacher feedback, unlike
lesson plans and assessments are not composeied gy administrators at the district
level. They are, instead, a series of on-the-fyyrirctional and conversational decisions made
by teachers who have developed a practice of stitionl in their classroom and, for all
intents and purposes, are independent in thisipeaot stimulation and of feedback delivery.
Teacher feedback signifies what a teacher belisttetents need at varying levels of self-
worth.

Hypotheses and findings For Section Il, here starts the inquiry regagdiow
different students experience teacher feedbackleBts in the same classroom have different
feedback conversations and from this build theispeal library of unique experiences that
when taken together, with their peers, comprisadheher’'s feedback practice.
Understanding that teacher feedback is a powesfakfin learning (Hattie & Timperley,
2007; Mory, 2004; Wiliam, 2011) the question beceniére the different feedback
conversations or experiences that students hasenmmunication with their teacher related to
their sense of self-worth?”

Hypothesis 1. The number of feedback conversations students iedates to student
self-worth.

Student absences were adjusted by averaging fdetiior counts over the number
of lessons attended. Chi-square test of crossatbné revealedo significant relationship

between student score and the number of feedbamlecsations students experience in the
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feedback practice of their teacher. Teachers engébeheir students in the same number of

feedback events, regardless of student sensefafiegh or scoregee Table 4.9).

Table 4.9 - Number of Feedback Events Experienced/lstudents by
Score Level

Number of feedback events

Score Level Low Medium High
1 35.00 (7) 25.00 (5) 40.00 (8)
2 33.30 (8) 37.50 (9) 29.20 (7)
3 36.00 (9) 40.00 (10) 24.00 (6)
4 37.50 (9) 41.70 (10) 20.80 (5)

Hypothesis 2. Lengthof feedback event is related to student self-worth.

Conducted just as ifest 1 Chi-square revealed no significant differencevMeen
students’ self-worth and the length of feedbackvessations they engage in with their
teachers. Teachers generally engage in the samieenwiifeedback events with students that
last for generally the same length as measuredien) and these factors are unrelated to
student sense of self-worth or score in sciencesdla table was not included for this test.)

Hypothesis 3. During a feedback conversation, the likelihood gtatlents will

experiencaeasonings related to their score level, such that highrecs are more likely to
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engage in teacher feedback conversations thatesaonstructed knowledge or new
information.

Because not all students consented to share tteeie &1 science, the number of
feedback events included in these analyses wasedda 1665. Results from crosstabs tests
indicate that a significant relationship existsamtn student score and the likelihood that
they experienc®easoningn feedback conversations wigh (3, N = 1665) = 17.61, p <
0.001,y = 0.155. Here it is shown by Gamma that a relatigmexists, however it is not

strong.

Table 4.10 - Reasoning Experienced by
Students According to Score Level

Reasoning Involved

Score With Without
Level
1 11.40 (42) 88.60 (326)
2 21.00 (82) 79.00 (309)
3 18.70 (79) 81.30 (344)
4 21.90 (106) 78.10 (377)

The graphgee Figure 4.3¢learly shows where the significant differencs.lie
Students were placed in one of 4 groups accoradirsglf-worth or score in the class. Students

in the top 3 groups experience the same likelihmiag@asoningin feedback conversations,

119



however this was found to be twice the rateeafsoningexperienced by students who had the

lowest self-worth.
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Figure 4.3 - Reasoning by score level in percentage

The experience of reasoning within teacher-studenversations and the evidence
that learning is being constructed is not equabyridbuted across all students. Students with
the lowest sense of self-worth participate in liaf number of conversations that involve
deeper thinking than higher scoring peers, higaksgorth peers — even though the number
of feedback conversations is the same for studegtrdless of student score. Student score
has been used as an indicator of how a studestdbelut himself or herself as a successful
learner. Students who have the lowest scores inl#éiss, and by association, the lowest levels
of learner self-worth are experiencing and are sggdo far less teacher feedback that
involves reasoning. It is suggested that classroamate and conditions that support more
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opportunity for longer feedback conversations fafiter more reasoning and improve student
self-worth, particularly for the lowest achievef$ie feedback practices analyzed show that
reasoning does exist in teacher feedback conversatso it may be a matter of identifying
when and where they take place in an effort toefostore and distribute deep thinking
feedback to all learners.

Hypothesis4. The rate that students initiate feedback convemssatielates to self-

worth. Again, crosstab cell counts are establisiretianalyzed for significancede Table

4.11 below).
Table 4.11 - Percentage Score Level by
Initiator
Initiator
Score Level Teacher Student
1 67.7 (249) 32.30 (119)
2 64.2 (251) 35.80 (140)
3 58.2 (246) 41.80 (177)
4 54.2 (262) 45.80 (221)

It was determined that a significant relationshifsts between student score and
initiation of feedback withy? (3, N = 1665) = 19.02, p < 0.001= 0.162. Students with
higher level of self-worth more frequently initidtéeedback conversations with their students

than their peers with lower self-worth.
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Hypothesis 5. Teachers take a critical position or express defsation in feedback
conversations relative to student self-worth.

Cross tabulations show that significant inversati@nship exists between student
self-worth in science class and the likelihood tkeatcher will take a critical position during a
feedback conversation wiji (3, N = 1665) = 24.84, p < 0.0013= -0.307( Table 4.12)This
finding suggests that students with the lowestsehself-worth are most likely during
feedback conversations to experience teacheralrgmsition. This finding is significant. It
suggests that students with low self-worth exp&eem higher percentage of teacher
dissatisfaction and a lower percentage of reasoming that teachers are not expressing their
dissatisfaction in ways that related to construstiactivity or reasoning. From these findings,
it appears that teachers are taking a criticaltposwith low scoring students for
management purposes and not to introduce constigstagasoning through conversations

that lead to new understandings.

Table 4.12 - Teacher’s Critical Position by StudenScore
Level (by percentage)

Teacher’s Critical Position

Score Level With Without
1 13.00 (48) 87.00 (320)
2 6.60 (26) 93.40 (365)
3 6.40 (27) 93.60 (396)
4 4.30 (21) 95.70 (462)
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Hypotheses 6 & 7. Roles that students adopt in feedback eventseasumned by
responsendquestion balanceare related to student self-worth as measured dre so the
class.

Cross tabulations and chi-square tests of sigméieavere conducted. These tests
determined that there is no significant relatiopdtetween student score and the roles played
by teacher and student during feedback events hEeaare sharing roles of information
seeker and information holder with their studemnts iate that is unrelated to student self-
worth level.

Section Il - Discussion of Findings

Student score in science is a score well knowndap student, updated daily for
students to access remotely by computer and wellvkrby the teacher. The teacher gave
each student their score. For this dissertatioaralscience score is an indication of how
well a student desires and has the skills necessaty well in science class. This student
measure, self-worth as a proxy for score in scigisoexplained as a reliable measure of
student status in science or self-efficacy to di.we

What remains of interest is if students with simikvels of achievement receive the
same quantity and quality of feedback across aasss, for teacher feedback is not
orchestrated by administrators at the districtllewet is instead a series of on-the-fly
instructional and conversational decisions madtehghers as independent agents. Feedback

factors indicate something about what a teachee\®d students need at different levels of
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score in their classroom and whether teacher fexdben impact or improve a low score or a
low level of self-efficacy.

Although position, which signifies teacher disdatt$ion, sound like something you
wouldn’t want in your own feedback practice, itisymbol of thing, it symbolizes a teacher’s
commitment to feedback that leads to new studenkitig or behavior and in this study
Positionis considered a necessary component of good fekdliaeachers do not
demonstrate position, or only demonstrate posititihin the feedback events of one group of
students (by level), this is an indication thatyorgrtain students are experiencing challenge
within in their science studies or that the teadtss singled out a certain group to critique.

For feedback to be effective is must be used @s datection and teachers must take
a position on the student work. Doing so is paisifblishing a safe environment in which
critique is an acceptable activity. Critique is therk of educators who use feedback to detect
errors and improve student understanding. Wheachts expresses dissatisfaction to a
student they are taking a position on student pedoce.

Section Il — Summary of Results

Although teachers create conditions that encoustiggents to ask questions, in these
feedback practices, teachers built feedback pexctinrelated to student sense of self-worth.
Students took on the roles of information holdet aeeker at rates that didn’t correlate to
their score in science, a score that had beenlisstadh over time and was well known by the

teacher, and used in these analyses as an indicdtself-worth.
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Since there was no significant difference in meamg variance for the four classes,
these groupings of students are considered sarinplasa common population and
undistinguishable by self-worth. In other words tavel of student self-worth is comparable
across the four classrooms and no one class cdrstsits identifiable from the other.

Analyses determined that in these teacher feedachices, no significant
relationships existed between the length of coratens and quantity of conversations that
students engaged in with their teacher. This sawipieachers is doing an equitable job of
distributing their feedback conversations to stislen all levels of self-worth.

However, it was found that student self-worth redato the likelihood that reasoning
took place during feedback conversations and stests with low self-worth experienced
reasoning at half the rate of high self-worth peegraddition students with high self-worth
were more likely to initiate feedback conversatitmen peers with low self-worth. This
makes sense; students with high self-worth haveahédence to start a feedback
conversation and have probably learned how feedbackersations can be used to their
benefit.

And finally, it was found that students with lowlfseorth experienced a higher
proportion of teacher dissatisfaction in feedbaa#t a lower percentage of reasoning, so that
teachers are not expressing their dissatisfactiovalys that correspond to constructivist
activity or reasoning. This finding was suggestadier in Section | when it was learned that
reasoning and critical position happen so infretjyeand yet they still expressed an inverse

relationship. Reasoning and position were founeisely related which suggests that
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position was used by teachers for purposes ofrdassmanagement and not for inquiry.
This final Section Il finding is that students witie lowest levels of self-worth experienced
the greatest percentage of dissatisfaction fronn teacher and that critical position, that
rarely occurred, was found inversely correlatecetisoning or the activity of teacher and
student working together in conversation to expeggkconstruct new understandings.
Section Il - Test of Teacher Effect

Considering teacher variations in feedback practiceThe following seven charts
allow a visual opportunity to consider the rangeeaicher values for each of the qualities or
factors documented for each of the teachers’ #gsdns. In each of the following charts,
average lesson scores have been sorted from ¢tegistdtest and plotted. Because of this the
most left points are the lowest average scorefainfactor for each of the four teachers and
the right most points are the highest average sdordeachers on that feedback factor. It can
be learned from these visual representations ¢laahers working in tightly coupled
conditions with carefully regulated curricular régments manage to create a feedback
practice that is unique from their colleagues edgpeing similar conditions.

Charting the average score for teachers on thééadactors makes it possible to
visually compare the average lesson score on arfagtteacher, a process that invites busy
educators to reflect on their practice becausegitires little time and special training to do
so0. This accessible process allows teachers tonintioeir own hypotheses related to teacher
practice and feedback factors and focus their nyqui data that is of the most interest to

them.
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My theory is that a teacher’s feedback practiceldess established and that there are
measures that can be taken of it and used in forenatays to compare teachers to each other
and over content. This study was conducted inph@g, which allowed teachers to know
their students for over 6 months. Relationships/beh students and teacher had been
developed and student achievement was understotahblger. Because of the timing of this
study, student measures were stable and, fromltiisorize that teachers had been given the

time the needed to establish their feedback petith their students.
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Figure 4.4 - Rate of feedback
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The rate of feedback appears very similar acesshters. Monica demonstrates a
lower than average feedback rate compared to Hleagoes while David's highest value
appears to be an outlier, greater than the otlehts. During this lesson, David passed back
student work that he had kept for some time, st eaper delivered was coded as a feedback
conversation even though it was didactic and hiathgth of 1 move. A teacher who does not
distribute papers, but leaves them in a commonoxufitr students to retrieve on their own,
would receive a lower score for feedback rate. @eking David’s largest score, the rate of
feedback appears similar and stable among thesachdrs, hovering between 1.5 and 2.5

feedback conversations or events per minute.
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Figure 4.5 - Average number of moves per feedbaclkoversation
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The average number of turns per feedback convenday lesson was arranged from
least to greatessée Figure 4.5)Of interest is that while Monica’s rate of feedbappears
to be lower than her colleagu@ee Figure 4.4)her scores on number of moves per feedback
event are higher than other teachers. Considenmgieasure of these two factors, it is
suggested that the feedback rate of a teachevessely related to the average number of
moves per feedback conversation and teachers wdagenn fewer feedback conversations
with more moves, more back and forth exchangedgimy spend more time with each
student on average during their feedback conversatBecky’'s score for average number of
feedback events stays very stable over the 5 lesmuahis slightly higher than David and Tina

who tend to engage in the shortest feedback easntseasured by number of moves.

2 Data is presented in this way to allow for accessible and efficient visual comparisons of teachers by
feedback qualities and to make formative information available to teachers who want to make changes to

their feedback practice.
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Every feedback conversation was codedéaisoning as a dichotomous indicator
(see Figure 4). A feedback conversation was scoredré&asoningif either the teacher or
student asked a new question, included new infoomalhat is not didactic by nature or
applied their original understanding to a new goesbr situation. The operative word for this
indicator,reasoningis “new’, symbolizing an understanding that haslveen expressed

before, and that is not a directive from teacheattmlent.
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Reasonings represented by percentage. Tina’s lowest seanear 1% meaning that
for every 100 feedback conversations only one wedhewinformation that represented
constructivist learning during conversation.

The most striking observation is the range of esdor the qualityeasoningand how
rare the experience odasoningwas found to be in some teacher feedback prad@cssn
see Figure 4.6 In fact,reasoningreceived extremely low values for all teachers,dmatres
were especially low for Tina and David. Feasoning many scenarios qualified. A student
could ask a question that required the teacheddaaw information or a teacher could ask a
student what they thought might happen if a vaeairs manipulated. These situations were
coded for reasoning. Coding rules detectgaboningany time new information was
exchanged, whether or not information was relabeitié science topic being studied, e.g., in
one feedback conversation the student could notrretfter school to make up a test and so
the teacher and student used that conversatioagatiate a new meeting day and time.
Under these broad coding rules, raters were aldetect the slightest involvement of teacher
or student in the activity okasoningand even so, many lessons received such low sfmres
reasoning Becky’s classes scored the highest overalldasoning while Tina’s lessons had
the greatest percentage of feedback events thatdactic information exchanges, that

which has been said and heard befsee (Figure 4.6).
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Figure 4.7 - Average feedback events initiated bytsdent

Every feedback event was coded lfatiation or who began the feedback
conversationgee Figure 4.) The degree to which students initiate feedbaitk their
teacher may be an indicator of whether or not stigieel that carrying on a conversation
with the teacher is a safe and welcome activitgdBack conversations were coded “1” for
initiation if the student approached the teacher‘@if the teacher was the initiator. These
values were averaged over the total number of fea@dbvents per lesson, per teacher to
arrive at an indicator of student initiation duriegch lesson. Becky, Tina and David are very
similar in the degree to which students initiateedback events during their lesson. Monica’s

lessons varied the greatest on this quality.
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Figure 4.8 - Average question balance

For each feedback conversation, the number of stuadel teacher questions were
counted and)uestion Balancevas calculated bynumber of student questiorsiumber of
teacher questionsA positive number indicates that more questwese asked by student
than teacher and, when this is the case, the dtiglplaying the role of information seeker in
that feedback conversation. A negative value irtdc¢hat the teacher was the information
seeker in the feedback event. An average was faképuestion Balancacross all feedback
events per lessoisde Figure 4.Band shows that in only one lesson, Monica’s leste
students assumed the role of information seekeall wther 19 lessons, the role was played

by the teacher.
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Question Balancandlnitiation are indicators of classroom climate and expectation
teachers and students have for each other dureig#énning process. It could be that teachers
who ask more questions than students and assumelehaf information seeker model
guestioning practices, intending to demonstratetfeir students what motivation looks like
and how to be inquisitive. Or, it could be thatcleers who ask more questions than their
students are communicating to their student theyt tleed to depend upon the teacher for
information. Knowing why feedback events heavilydateacher as information seeker is,
unfortunately, beyond the scope of this study,teathers who are able to learn this

information about their own practice then have whateeded to reflect and explain it.
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For each feedback conversation the number of stuadel teacher statements or
responses was counted aedponse balance&as calculated byngmber of student responses
—number of teacher respon$e&s an indication of the role information holdeedFigure
4.9). Students assumed the role of informationdradehd provided more responses than their
teacher in 6 of the 20 lessons coded. In most okfBse lessons, and as an average of all
conversation, students assumed the role of infoom&inlder. On average, students did not

take on the role of information holder during arfiypavid’s lessons.
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Figure 4.10 - Percent of feedback events with ptisn

Finally, the feedback factqmgsition is used an indication of teacher expression of
dissatisfaction during a feedback conversatiorh@lgh dissatisfaction sounds quite
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negative, it is an indication of error detectioniethhas been shown in the educational
literature to be powerful and necessary when congstudent misconceptions, a trademark
of constructivist learning (Hattie & Timperley, 200 Teachers can express dissatisfaction in
student work, attitude, response or action. As watsoning positionis coded reliably, but it
does not discern between types of teacher disaetich and the reason why a teacher took on
a position of dissatisfaction. For example an eveas coded fopositionwhen the teacher
asked a student to move to a new seat becauseashiialking too much with peers during
whole group instruction and, in another case, aemation was coded fpositionbecause

the student’s response to the teacher’s questierowiy partially correct and the teacher
expressed that something was missing and she walwn'satisfied, e.g. “Good answer,
but....” The number of feedback conversations code@dsitionor expression of teacher
dissatisfaction were counted and averaged perresger total number of feedback events.
On average, lessons received very low averagesaoher dissatisfaction during feedback
conversations. For exampla,four of Monica’s five lessons she expressed absly no
dissatisfaction to her studerfsee Figure 4.10)Becky also had a consistently low average
for the factomosition Tina and David demonstrated similar averagegsXpressing
dissatisfaction to students in feedback convematibetween 5 and 20 percent of all
feedback events. As earlier tests shovese (Section Il of this chapter, Test&y achieving
students experience the greatest proportion ohtatissatisfaction as coded fpysition Is

this because low achieving students have the gtemisconceptions and errors that need

detecting or is there another reason that teaehgn®ss their dissatisfaction more easily with
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low achieving students, as measure by student stdineir class? Because student with low
self-worth experience half of the rate of reasonmfgedback conversations, it appears that
positionor teacher expression of dissatisfaction is useal management tool, rather than a
method for leveraging reasoning or constructi\hgtKking.

Students with a high sense of self-worth are muz#ned to initiate feedback
conversations with their teachers. However, aftiiating the feedback conversations, sense
of self-worth does not impact the likelihood a tntlassumes the role of information seeker
or to experience longer feedback conversationgpereence more feedback conversations
with the teacher. Within these feedback practiaad,looking at the data across teachers, on
the surface, students with high self-worth areenqteriencing feedback that is very different
from peers who have low levels of self-worth. Hoeg\students with the lowest levels of
self-worth are half as likely as their peers toerignce reasoning during a feedback
conversation.

One hypothesis and finding.

Hypothesis 1 - Analysis of teacher effect on score by student interaction. As all these
graphs showse Figures 4.4 — 4.)](eachers demonstrate individuality in their fegck
practice. In Section Il of the analysis, interaci@xist between student score and feedback
factorsreasoning, initiator and positiorThis final analysis seeks to understand if thetists
a teacher effect by way of an interaction betweadest score and reasoning. The hypothesis
is that the degree to which student self-worthteslao likelihood of feedback conversations

with reasoningcan be explained by knowing the teacher, for teatshthe architect of the
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learning environment and feedback conversationsireauniquely independent activity of a
teacher, regardless of how tightly curriculum istcolled by outside administrators.

It is hypothesized that although student score atgpthe likelihood that reasoning
will occur during a feedback conversation, the ieachimself or herself, has the power to
mitigate this effect. Teachers create unique legrenvironments so that students who are
not normally engaged feel confident and becometee and engaged. A teacher effect
found in the interaction between self-worth andsogéng during feedback conversations
would indicate that teachers have impact the degireenstructivist thinking that students
experience and that this happens regardless of,sedh the result being that students who
normally display lethargy toward learning scieneendnstrate interest and are more likely to
prompt engage with their teachers in reasoningo®xg new thinking.

Coding rules foreasoningn a feedback conversation only detect when nemkihg
happens and not from where it originated - teaohstudent. However, a teacher effect on
the interaction betweeself-worth(or scorg andreasoningwould imply that teachers have
impact on the degree to whicBasoningandscoreare related. Log-linear analysis was used

with a contingency table to test for significandghim interactions ¢ee Table 4.13
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Table 4.13 - Contingency Table - Teacher x Score zel x Reasoning

Without Reasoning With Reasoning
Teacher Teacher
lSec\;)erle 1 2 3 4 1 2 3 4
1 184 39 100 42 27 7 8 5
2 84 81 92 70 21 40 12 11
3 38 42 150 70 10 28 16 26
4 130 106 69 48 31 47 5 14

The analysis show, G- 23.34, df = 12 and 21 is the critical valuejtds determined
that there exists a teacher effect in which theraxtion between studestoreandreasoning

is found to be dependent upon the teacbee (Table 4.14

Table 4.14 - Results from Log Linear Analysis - Conts for
Score, Teacher and Reasoning

Interaction G df Sig.

Score x Teacher x Reasoning 341.72 24 <0.0001
Score x Teacher 249.06 9 <0.0001
Score x Reasoning 20.7 3 <0.0001
Teacher x Reasoning 69.32 3 <0.0001
Score x Teacher (reasoning) 251.7 18 <0.0001
Score x Reasoning(teacher) 23.34 12 0.025
Teacher x Reasoning(score) 71.96 12 <0.0001
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Revisiting Chapter Findings

Teacher conversations with students tended to & ahd the longer the feedback
event, the more likely it was to involve reasonigthin a feedback event, the teacher was
found to be more likely than the student to asstiragrimary role of questioner and it was
learned that information seeker and informatiordbolre distinct and opposing roles,
adopted distinctly by teacher and student withedfeack conversations, and especially true
when the teacher takes on the role of informatewker.

Teachers initiate most feedback conversations argdiyrexpress a critical position to
their students in conversation. When they do tagesition or express dissatisfaction, the
conversations was found most likely to be initidbgdhe teacher. Only one in five of all
feedback events were found to include reasonirgpostructivist thinking, but when it
happens it is most likely that the teacher playedrole of primary questioner. This implied
that the teachers was driving the condition that¢ehigher level thinking within a feedback
conversation, and yet are doing this for reasomsecito classroom management, and holding
back on expressing dissatisfaction that would legereasoning or new thinking.

Teachers initiate conversations more than thedesits and their expression to their
students of any type of dissatisfaction or critigasition is rare. Teachers do not use feedback
conversations as a method for communicating emtedtion, for if they did, they would be
required to take a position on student thinkingalihivas not done, even in the most

respectful and considerate manner. While feedbankearsations were more likely to involve
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reasoning when the student involved had high |leaeke-worth, students with low self-worth
were more likely to experience teacher positioexgression of dissatisfaction.

So teachers are reserving their critical positmmstudents with the lowest sense of
self-worth and are engaging in reasoning at a greate with students who have the highest
sense of self-worth. From these findings, it ischkhat in the case of this sample, reasoning, a
sign that knowledge is being constructed, and osia symbol of error detection, were not
found to be complimentary activities for they diat wccur together during the same feedback
conversations. These feedback conversation gusaliteze found related to student self-worth.

The fundamental premise of this study is that teeshct as independent stimuli
producers for their students and agents of feedlwackinuously and systematically building
a practice that, to be most effective, must beiseado the way each student feels about
himself or herself as a learner of science, inclgdiow much dissatisfaction they
communicate with each student as well as the oppibies they make for shared reasoning
during feedback experiences. Teachers are callbdild an informed, systematic feedback
practice that reflects all they value regarding iwhemeans to learn and engage in science.
The best way to support effective teacher feedipaaétices is to offer teachers reliable,
feasible, believable and useful information abobatt is that they are doing in in their
practice.

Finally, different students have different expecdes with teacher feedback. There are
students in each class that remain strangers teeceations with their teachers, even

conversations of one move that exist to issuettisest a directive. These are the forgotten
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students who sit for a week’s time in science lessand have absolutely no interaction with
their teacher, and never even ask if they canheseastroom or find themselves being
acknowledged for their presence in the classrodmsé are individual students with unique
experiences and independent reasons for lackicéeanterest or engagement. They are
experiencing neglect. Teachers should be ableetatifg not only who the forgotten students
are, but offer a reflection on this and explain vithg so. The dissertation study is a form of
diagnosis or description that explains what is leappg within a teacher’s feedback practice
and in relation to each student. It provides infation for teachers about how each student
experiences feedback conversations and how tlesdence of the teacher feedback practice
they are establishing.

During feedback conversations, if a student isassuming a strong role in the
feedback event, the teacher will assume the roiefofmation seeker and ensure that the
student gets involved. If this didn’t happen, ttadher would assume both roles by asking
and answering his or her own questions, somethiaigi$ not supported by these data. In a
traditional teacher-centered classroom, it wouldttensense that the teacher assumes a role
that drives the student to participate. Under ¢imsumstance, the student engages with the

teacher as an equal and does not drive the conwgrsa
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Chapter 5: Discussion

Overview

This dissertation study explains teadbedback by examining all conversations that
occur between teacher and student, embedded sratas instruction. Each feedback
conversation was coded for six qualities to und@trelationships between qualities, the
likelihood that these qualities would occur and hbey were distributed in feedback over
students. The overriding research question wasect&b understand how student sense of
self-worth relates to the qualities of feedbackvayeations and whether teachers reserve an
amount or type of feedback for students relatatiéo level of self-worth.

Study methodology allowed for understanding stu@eperience with teacher
feedback as it relates to the overall score they lrathe class, an indicator of a student’s
sense of self-worth as a science learner. Thetosatif interest tie back to earlier educational
research and can be reliably coded and clearhe#imiently communicatedAll feedback
conversations in this study (n = 2021) happened five successive lessons of four teachers
and every one was coded and analyzed. Data opttessdrom these conversations were used
to explain how often certain qualities happen mfiedback practice of a teacher and how
often they were experienced by different studémisat matters most in learning, student self-
worth or how a student feels about himself/heragl& science learner, was used to identify

different types of learners in each class.
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Review of Findings

Analyses of all feedback conversations revealetistime qualities of feedback are
equally distributed over all students regardlessetffworth, and these include how much
feedback, length of feedback conversations, aresnolayed by students within feedback
conversations. It was found that students with Isigifrworth engage in feedback
conversations with their teacher at the same radd@ the same duration of moves as
students with low self-worth. It was also foundttetudents, regardless of self-worth, took on
the role of information seeker and the role of infation holder at similar rates. However,
there were differences found in feedback conversatbetween students with low levels of
self-worth and those with high levels of self-worthese qualities were reasoning, critical
position and initiation. For students with low lé&sef self-worth, reasoning or the activity of
constructivist thinking was less likely to happ@&hese learners were less likely to initiate a
feedback conversation and more likely to experiamitieal position or teacher dissatisfaction
in feedback. Students with high levels of self-wartitiated feedback conversations with
their teacher at a greater rate than their lowiévgarth peers.

Feedback conversations were found to be short amstructivist thinking or
reasoning was more likely to happen the longectreersation. In this study, effective
assessment was conceptualized as reactive to swgrstanding, taking place as an
unscripted experience. Feedback that spurs deekitgiengagement finds both teacher and
student in a vulnerable position. Learning envirents that allow for this type of vulnerable

engagement require transparency in communicationtaihat is expected and valued during
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feedback. And this happens over time and is agfdhe feedback practice that a teacher
builds. In a teacher’s feedback practice, transpares evident when teachers and students
share emergent thought in unscripted ways, fe¢litigacceptable to be wrong or to have
misconceptions, and when this happens, feedbackecsations tend to be longer. Longer
feedback conversations are evidence of studernngiléss to share ideas as they emerge,
knowing that it is valuable to engage with theadieer for the purpose of constructing or
developing new knowledge.

Analysis showed that teacher and student took opgasles during feedback
conversations and the teacher was most often iroteef information seeker. It was under
this condition that reasoning emerged within thevessations. When feedback events were
guestion-driven by the teacher, reasoning happenedhird of the time. And yet, when the
student acted as the main questioner reasoningnuel less likely to occur. From this it
appears that teachers who are driving feedbackersations with their questions introduce
reasoning conditions and that teachers have thieéskio this. And yet, conversations that
involve reasoning are not frequent and not stangeadtice in feedback.

Zero feedback eventsin each of the classes that participated in thidystthere were
students who sat through an entire class periduowitengaging in a single feedback
conversatior(see Table 5.1, belowtvery feedback conversation was coded, even tihage t
were one move commands or directives, such as theeteacher called out the names of
students when passing out papers. Within the festdiactice of each of the participating

teachers in this study there were students whorexmed zero feedback conversations over
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one or more lessonsde Table 5.1, belgwWhen teachers are provided information about
their practice that includes names of studentsrepeing the condition of zero feedback, a
more equitable practice has the chance to devékaxhers currently do not have tools that

allow them to understand the distribution of tHeedback conversations.

Table 5.1 - Students with zero feedback events pksson

Teacher| Students by number with zero feedback events gsorie
David 114, 114, 116, 119, 119, 125

Becky 207, 208, 209, 210, 210, 212, 215, 215, 218, 224, 226,
227

Tina 302, 305, 308, 309, 324, 325, 326

Monica | 408, 411, 418, 420, 423, 426, 427, 427

Limitations

This dissertation study describes a process foerstahding a teacher’s feedback
practice in terms of qualities of feedback conveoss and how conversations are distributed
over a class of students as they relate to stusgrse of self-worth. It is a descriptive study
and so it has limited predictive value. Findingsirthe feedback practices of these four
participating teachers cannot be used to predicioooes for other teachers. The power of this
process is formative, producing information withueato teachers about their own feedback

habits.
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Confoundedness of study findingsit has been noted that feedback in student
learning can originate from anywhere including frarhook, the environment or from peers
(Hattie & Timperley, 2007). Students have learrmtogversations with peers during
instructional time and outside of the classroomyals. However, this study is not designed
to understand all possible learning conversatitins.a study that places the teacher at the
center of and fully responsible for building a fbadk practice comprised of their own
feedback conversations that take place duringuostm and that involve one student at a
time. This is a study that has been purposefultyomeged exclusively to what involves
teachers or to teacher-student feedback. Many etherational researchers consider much
more when they study learning because they saedetins of interactions. They may be quick
to identify the narrow view of this study as a liation.

But a narrow focus is intended in this study inesrtb understand what it is that
teachers do to build a practice of feedback ovetesit and over time and how they distribute
their feedback based upon student self-worth. Study stays true to examining feedback
conversations between teacher and student and@ngdaformation about the
conversational habits of the teacher, remaininopdisested in what happens outside of these
feedback conversations. Future research shoulceooitself with the stability of a teacher’s
practice over different classes of students anet@desson topics. Studying what it is that
changes in the feedback practice of a teacherdifferent group of students or lesson topics
will allow for knowing other types of informatiohat cannot be addressed by way of this

methodology.
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In addition, there are many other things that teexldo during instructional time to
help students learn. However, again, this studyaresnnarrowly focused on the feedback
practice of teachers as defined through their faeklioonversations with students. It is
purposefully done, to focus teachers on a singée@f their profession and provide them
information they need to understand what they areg] reflect and make meaningful
change. This is a focused study and is limitedkplaning things about teaching beyond the
feedback practices of teachers as they have bderede

Sampling of lessonsBecause the teacher is building a practice oflfaeki over time,
the number of lessons used in this study may baitation. There were five lessons coded
for each of the four participating teachers and thimber could be increased. Increasing the
number of lessons beyond five will allow for a adlility study that would explain the
stability of these measures on a teacher’s feedpaakice over time. Knowing how many
lessons are required to reach stable outcome meeasmuld support more valid claims about
the feedback practices of participating teachers.

Beyond formative and study implementation.'he motivation for this study is in
producing feasible and believable information adhers about their own practice that
allows a teacher to understand what it is theydameg and how it is experienced by different
learners in the classroom. The strength of anyuatiain is in the degree to which it is
considered a formative process. So, for those wapwmsh to use this in a summative way,

the limitations that exist make it prohibitive.
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Recommendations for the Future

Learners are individuals who begin the active aoieibn of knowledge at different
starting points, so the work of a teacher musnbévidualized for unique learners and this
makes the work of teaching and of building a fee#tlgractice challenging and remains the
origin of many teaching dilemmas; it is an ongaostigiggle for teachers to meet the needs of
individual learners while moving the entire classtdents forward. Managing this tall order
requires teachers who are constantly engaged watlests and regularly reflecting on their
interactions with students and ready to explain tiwey distribute feedback effectively and
fairly to their students. The degree to which tegsttan do this indicates the quality of their
feedback practice and their individuality as a hesc

This descriptive dissertation process providesxamgple of how teacher feedback
practice can be understood in terms of studentreqpee with teacher conversations. And the
exercise can be applied to any teaching practicat produces formative feedback for
teachers in any classroom, teaching any subjemratent. Teachers can use outcome
measures on the qualities of their feedback to makeand better informed decisions in the
way they interact with students at varying levdlsalf-worth in the class.

Education budgets are tight and there is increasiggncy to create formative
assessment systems for teachers to analyze wiyadahsturing lessons and make evidence-
based instructional decisions. Teacher feedbaakipeainvolves all conversations that take
place during the lesson between teacher and asstgllent and so the elements of these

conversations can lmeappedback to individual students so to understand ¥peeence of
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each student with teacher feedbdékedback Mappinappens in real time if conducted by a
trained observer and requires no transcriptionrffeedback conversation can be easily
represented using symbols and coded for six geslifihe coding process produces ordinal or
count data on six factors and is information facteers about their feedback practice, or
feedback about teacher feedback. Teachers caaibedrto code feedback conversations for
themselves and encouraged to ask their own questioout their practice, establishing new
gualities that have not yet been identified or ndame

Formative feedback for teachersCapturing and understanding teacher feedback has
power only as a formative activity, and this is thain recommendation of this dissertation
study. Coding each feedback conversation allovesaehter to know about their own practice
and how they distribute feedback to students mdates to student self-worth. As interesting
as anyone else might find study findings, it campiesumed that no one is more interested in
these data than the teacher from which the dat& ckms teachers in classrooms that are
most eager to understand their feedback practiddarthis, a feasible and objective process,
such as Feedback Mapping, is required. FeedbaclkiMgprovides teachers information
about their own practice and is an objective pred¢eslooking at what it is that they do
during their lessons, supporting them in making nestructional decisions.

Every instructional moment counts during a lessmhevery opportunity to engage
students in meaningful feedback conversations mmiseized. Given the information, many
teachers understand this and build a very interaéiedback practice, reaching all students.

This quality of a teacher’s practice is illuminategFeedback Mapping. Feedback
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conversations over the course of a lesson can ergjagtudents and expose each one to the
activity of reasoning. Feedback Mapping is a meastiteacher equity in the learning
process. Teachers who build effective feedbacktioescuse conversations with students as
opportunities to invite students into the learnmmgcess and improve self-worth as science
scholars. It is the recommendation of this stu@dy the process of data collection for
understanding teacher feedback or Feedback Mappmgins a personal, individualized
effort to engage teachers in understanding, explgiand improving their own feedback
practice.

Teachers as the agents of their own practic&indings from this study show
teachers are the ultimate decision makers regattagrafting and implementation of the
most powerful aspect of their profession, teachedback. Teachers create a distinct and
individual feedback practice as shown in the angalgbtheir conversations with students, and
this is the case even under increasing pressigtegamline what they do and deliver lessons
that look more and more like the teacher next dibds.the position of this dissertation study
that teachers are ultimately responsible for undading why individual students participate
in learning or refrain from participation. Teachaerast know which students are avoiding
interaction and build and test their own theoriewloy it is happening. And to do this they
will need tools. This study introduces a feasibl@ that provides reliable data on teacher
feedback, communicating what needs to be knowtefrhers to understand and inform their

own feedback practice.
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Affording teachers reliable information on theiroyractice allows what is needed
for teachers as the agent of their practice tosadjnd leverage greater constructivist thinking
within feedback conversations. In order to contitmieonscientiously distribute feedback to
all students, teachers may find themselves cuttirige chase and engaging directly and
purposefully with new ideas, doing so regardlesstodient score. A Feedback Map of a
teacher’s instructional performance is the typpearsonal, targeted information teachers
require to turn theory into practice and is requit@ detect improvement in a practice. The
process of Feedback Mapping becomes formative \ahieacher can reflect on the map,
make adjustments and compare results of maps fubseguent lesson.

The origin of the Feedback Map.Information teachers can use to understand their
practice as it relates to the experiences of #tanlents is introduced in this final chapter as a
Feedback Mapthe result of mapping teacher feedback conversatiCreating a feedback
map is the culmination of the most important aspetthis dissertation study. Feedback
Mapping provides information to those who can tisedst, classroom teachers working with
the students whose experienced were mapped. Taieecher's opportunity to examine their
feedback practice and understand it by studentreque. Information presented in the
feedback map was identified by this study as thetmeaningful and distinguishable by
teacher and student experience. The following mgeodual history to explain how the
feedback map was created. An example is provided.

While running the video camera and observing lessluming the data collection

phase of this study, | began to experiment withsséwat conversational information could be
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captured in real time — something that is funda@aeotproviding teachers a feasible method

of data collection so to conduct an inquiry on ttfieedback practice. The initial attempt at

this resulted in the first feedback maeé Figure 5.)lthat captures quantity, student

initiation of a conversation and the presence asoaing.
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Figure 5.1 — A first attempt at Feedback Mapping.
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Feedback Mapping, a tool for formative assessmerfbubsequent experiments with

this real-time procedure allowed for more detailddrmation to be included, such as who

initiated each feedback event and its length inlmemof moves. Educational research and
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results from this study indicate that the presasfaeasoning is important in understanding
the feedback practice of a teacher and studentiexjge in those conversations and that
reasoning is related to student sense of self-wtrteedback maps to what teachers already
know or believe about their students, then convienss are doing nothing to change or
improve student self-worth. The number of feedbamkversations that a teacher can engage
in during a lesson must be a finite number, anthedeacher needs to consider how equitable
his/her feedback moves are distributed to studamdsbe able to rationalize their distribution.

The rate of teacher feedback is high in this lessapped gee Figure 5.2
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Figure 5.2 — Information presented as a Feedback Ma
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Each student is represented by a circle. The $ideecircle indicates the number of
feedback conversations that they engage in witin tbacher. If the student experiences
reasoned thinking during a feedback conversatiovhige center is included which represents
the proportion of total conversations that involvedsoning. In this first lesson, constructing
knowledge or reasoned thinking is rare in thesdldaek conversations.

Imagining another lesson in which teacher feedbeak distributed in essentially the
same way but in which the feedback conversationsiwved more reasoned thinking leads to a

Feedback Map with different affectge Figure 5.8

Front of room

Figure 5.3 — Feedback Map with greater incident ofeasoned thinking.

Just as with all assessments, Feedback Mappiwg poler for learning communities

only to the extent that it improves teaching anglsuts learning (Brookhart, 2009; Mory,
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2003; Wiliam, 2011; Hattie & Timperley, 2007). Féadk Mapping, as with any type of
assessment, offers support to the learning pramdgsvhen it is treated as a formative
system in which teachers learn about their ownhiegdy being provided information that
exposes the gap that exists between what is antosbll be (Ramaprasad, 1983). It is the
formative aspect of evaluation and assessmenhtids hope for improved classroom
learning (Sadler, 1983; Black, 1986; Black & Wiliaf®®98). Feedback Mapping provides
teachers real-time objective information about whist that they do. To retain power, it must
remain purely a formative tool and should neveused to determine teacher salary or to
recognize, reward or punish teachers. To use thiese purposes would render the process
powerless and do more harm than good to teachicideanning.
Final Thoughts

Brookhart (2004) found that feedback should focugndormation that draws students
to things they can act upon, happen sufficiently iequently, be motivational and encourage
thoughtful reception. This is the case, as wellewh comes to providing feedback for
teachers about their own teaching. Teachers canusel feedback when it contains
information that draws them to the things theylsehaviors they can change or act upon.
When feedback is this type of information for tearsh then it is of value, it is motivational
and leads to thoughtful reflection. It will be ieafsible processes, accessible and meaningful
to classroom teachers that instructional practiaésmprove.

Over the many years of educational research orb&ex what it means to learn has

evolved, taken on new understandings to have iedwVerything from memorization to
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metacognition (for review see Hattie & Timperle@0Z; Mory, 2004; Shute, 2008). Ways of
conceiving of learning today are often presentegr&atitioners in very involved terms. When
learning is made overly complex, reliability in dyung it is compromised and validity suffers
(Wiliam & Black, 1996). So to be effective in stundg feedback and communicating results,
learning has to be explained parsimoniously. I€eas are to feel invited into a process of
inquiry about their own feedback practice, feasipbrsimonious tools that capture personal
data must be developed and supported. Formatiesssent is the necessary process that
gives teachers information about what they careilv@hin their own instructional practice
and it steers clear of theory that isn’t testablesh as theories about other teachers’ practices.
Complexity introduced in educational research alivays be the prohibitive obstacle for
teachers in advancing their practice and makingpite effective. Feedback Mapping
provides teachers an objective look at what theydaing, inviting and involving them in
mindful reflection that leads to a more effectivagiice, for today and in the future.

And to gain even greater power in this professidoahative process, teachers, the
architects of their own feedback practice, musptoerided opportunity and training, and be
encouraged to identify and code qualities of tbain feedback conversations, qualities that
have not yet been identified and studied. It is thipe of professional endeavor, rooted in
classroom experience and dependent upon reflaatjery that positions teachers as the
most interested in and expert when it comes t@dmstruction of their feedback practice, and

it is this professional activity that will produtiee greatest benefit for students and for us all.
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